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The information contained in the ALARA Tools Listing
does not replace HNF or WHC Control Manuals. - In
addition, the listing of companies and vendors in this
document does not represent an endorsement by the
- FDH ALARA Program Office. This document has been
' distributed solely for the purpose of - '
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1.0

2.0

“2.1

PURPOSE AND SCOPE

Purpose To provide a source of information that can be used to assist:
personne] in the planning, training, and execution of radiological work -
using the principles of ALARA. This document is not intended to rep]ace
HNF or WHC Control Manual requirements.

Scope: The ALARA Too]s L1st provides detailed 1nformat1oﬁ on.the use and
procurément of engineered controls,- mockup training guidelines, and good :

.radiological work practicés that have been proven to be ALARA.

.ENGINEERED CONTROLS

What is an engineered control? The systematic applicatioﬁ of both. work

* practices and engineering principles to tasks that present a risk to the

operator and/or environment so that the work can be accomplished in an
efficient, controlled, and safe manner consistent with the ALARA
principle. : :

What is the goal of engineered controls? The overall goal is to reduce
the need for respirators, confine and minimize the amount of loose
surface contamination, reduce radioactive waste, reduce radiation
exposure, increase worker eff1c1ency, and in general,comply with the
ALARA pr1nc1p]e

The following is a 1ist of those engineered controls and some good
radiological work practices that should be used to reduce radiation

“exposure and 1imit the spread of contamination. Note: This Tist is not

all-inclusive, but represents some of the practices that personnel use to
accomplish radiological work. If you can add more examples of engineered
controls to the Tist, please contact the ALARA Program Off1ce at (509)
376-0818/(509) 373- 7289.

HEPA Filtered Portable Ventilation Units and Vacuum Cleaners
Portable ventilation un1ts and vacuums that are equipped with H1gh

Efficiency. Particulate Air (HEPA) filters are a proven engineered control
that can be used to evacuate air in contaminated work areas. When the

- suction end of the hose is placed near Toose contamination, any airborne

contamination that is created during work tends to be sucked into the
hose ‘and captured on the HEPA filter rather than spread throughout the

work area and into the worker's breathing zone. The use of vent11at1on

can_greatly reduce the amount of contamination spread and may
reduce/e11m1nate the need for respiratory protection.

The placement of the ventilation hose end is extremely important. The
hose should be positioned so the air is drawn away from the worker.
Normally workers are taught to position the hose as close as possible to
the work at 90 to 180 degrees from their position. If.the hose end is. .

- Tocated more than one duct diameter away, it will not be effective in

controlling contamination spread. For example: If the hose is 2" in .
diameter, the hose must be w1th1n 2" of the work, preferably, as close as
poss1b1e
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If a ventilation system is.being used to provide negative ventilation for
a containment tent,it is important that the placement of the hose in
‘relation to what work is going to accomplished be considered. If the
work involves highly contaminated items, you should consider extending
the hose into the containment so workers can move it around to the best
positions for each phase of the work. It is important to keep the
ventilation hose as short and as straight as possible. A screen placed
over the end of the hose will prevent large objects- from being sucked
into the system and p]ugg1ng the filter.

If the ventilation system is going to be used to remove large amounts of

fissignable radioactive materials, contact personnel from Criticality and o

Radiological Analysis to evaluate the system prior to use. Points-of-
‘Contact is:- Joe Estrellado at (509) 376-7490

If the ventilation system is going to .be used gutside a facility or in a
facility which does not havé a HEPA filtered stack exhaust (K Basin), a

. permit may be required to-operate the system: Refer questions to (509)
376-8629 or (509) 372-2066.

~ Prior.to the use of any HEPA filtered ventilation system or vacuum
cleaner, it must be aerosol tested to insure it is installed correctly .
and will filter out radioactive material. Portable ventilation units are
tested after they've installed and just prior to use. Contact (509) 373-
4866 to arrange for aerosol testing and assistance in balancing the
ventilation, After the aerosol testing is complete, certification tags
are placed on the units to inform personnel that the unit is tested and
when that certification expires. .

- If a.vacuum cleaner is going to be used to collect highly contaminated
chips or debris; consideration should be given to installing a chip
collector in-line so the chips do not plug the vacuum cleaner and make it
highly radioactive. These chip collectors can be obtained from Rich
Stephenson at (509) 376-0939 or the ALARA Center at (509) 376-0818.

Another innovation that can be used is-to 1nsta11 an in-line HEPA filter
"in_the hose so that highly radioactive materials are collected on a.
filter that can-be gasily shielded and, changed out without effecting the
aerosol testing. of the main HEPA f11ter " These in-Tine HEPA filters can
be obtained from different facilities spare parts inventory and adapters
made so that the hose can be attached to each end. For example: An in-
Tine HEPA filter was installed near the suction end of a vacuum hose used
to clean a ledge inside a reactor vessel. After vacuuming, the in-Tine
filter read 130 R/hr and the vacuum continued to redd background. = Smear
surveys taken on the discharge side of the filter showed no contamination
had passed through the filter. Phone (509) 376-0818 for assistance in
obtaining these filters. B : ’

Some vacuum cleaners can be f]tted with controllers so the user can
regulate the air flow. This allows the vacuum cleaner to be used to
provide negative ventilation in glove bags. -The user regulates the air
flow so the glove bag bows inward but not enough to damage the. bag.
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2.2 Temporary Shielding

The use of temporary shielding should be considered for all work in
radiation and high radiation areas. Surveys should be taken prior to the
start of work in the actual work area and the pathways personiel must
travel to get to the work.area. An evaluation of the readings should be
accomplished to determine how much each source contributes to the general
area readings.: :This evaluation should include how much shielding is
required and how it should be installed. -

If personnel could come in contact with a “Hot Spot* during work the "Hot -
Spots” should be either shielded, isolated or eliminated. ' For example: -
A hot spot could be screened off so personnel can't get close. This
could be done with a metal screen, a hercu]1te/p]ex1g1ass panel, metal
straps, or other common mater1a1s

Common sh1e1d1ng materials used on site for gamma rad1at1on include
steel, lead, water, and concrete. If lead shielding is the best choice,
Qrotect the lead so it does not become contaminated or it will have to be
treated as "mixed waste" and will be very difficult to store and dispose
of later. Shielding materials used for beta radiation include aluminum,
rubber matting, and plexiglass which are available in "stores." (See
Sections 7.2 and 7.3} [Isotopes emitting neutrons are shielded by -
materials such as water, polyethylene,:and plastic which are rich in
hydrogen atoms. Note: Before shielding for neutrons, contact
Criticality Safetx for aggrova]

Water shields are a type of temporary shie]ding that are easy to
transport and install. Water is added to the containers after they are
placed in position. Some’containers are tanks that have rigid-wa]]s_made
from metal or plastic while others are bladders that inflate as water is
added. " The rigid walled containers have a fill connection on the top and

. a drain valve on the bottom. They are often mounted on wheels so they
can be moved around. After the job is finished, the water shield can be
drained and removed from the area. If denser sh1e1d1ng is required, the
water shields can be f111ed with sand.

Concrete blocks can be obtained from local concrete compan1es, e. g., ACME
Materials or Central Pre-Mix at-low cost. Recently 2' X 2' x

"Ecology” blocks, which weigh approximately 3600 pounds, were purchased
for $25.00 each. ‘- They were used for shielding outside a building in the
300 Area. The coémpany de11vered the: blocks and installed them for an
additional $50.00 per block. “Pgoints-of-Contact are Craig Mayfield )
(509) 545-8510 at: Central Pre-Mix and Bill Zigler or Randy Pfliger (509)
946-4131) at ACME Materials.
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2.3

2.4

Posting in Radiation, High Radiation, and Very High Radiation Areas

Posting the radiation Tevels in work areas can be an effective tool in
reducing radiation exposure. Diagrams or copies of the latést radiation
survey are posted near the entrance to these areas. A sign that outlines

_each worker's responsibilities is also.located nearby. This sign can be

obtained from "stores" on stock #0037-9100-100. . "Hot Spots" within these
areas are postéd with signs that 1dent1fy the rad1at1on Tevel and the
words "Caution-Hot Spot.". These signs are also obtained from "stores" on
stock #0037-8100-400. Some facilities are using "Low Dose Standby Area®
signs to identify where personnel should -stand if there is a momentary
delay in their job. These signs are ava11ab1e through vendors,

B Plant has photographed the access contro] and postlng of each of their
High Radiation Areas, Fixed Contamination Areas, and areas that utilize
Temporary Shielding. This has proven helpful with audits, as well as,
identifying locations of these areas to those not totally familiar with-
their location. The photos show the posting and locking device used at
the entrance to each of these areas.. Contact Steve Hathaway at (509)
372-0382 for more information. ;- . ' .

Glove Bags

One of the best eng1neered controls for performlng radlo]og1ca1 work is
the glove bag.- Glove bags confine the spread of contamination to a small
area and allow the work to'be perforiied by personnel wearing minimum )
protective clothing. There are several vendors that sell small HEPA
filtered ventilators designed for use in a glove bag. - A glove bag that
has negative ventilation prov1des a high probability that radiological
work can be performed with a minimum chance of spreading contamination.
Glove bags can be obtained from several-vendors or custom made by the PFP
Plastics Shop (509)373 2220 Vendors that sell glove bags to the site

" include:
Mohawk Industrial & Nuclear Supp11ers ) (800)394-6825
Nuclear Power Qutfitters ‘ (815)455-3777
LANCS Industries =~ L : - (206)823-6634
&/0 Corporation ’ c (504)847-0564
Safety & Supply ‘ (509)735-2905

D. A. Services.. . . (203)285-0808

These vendors have standard des1gn conta1nments on hand that w111 work
for most applications and they will build special order containments
based on your sketch. Tank Farms Radlo]oglca] Control personnel have
added glove bags and containments to "spare parts” and-are avajlable for
all facilities to purchase at Building‘2101M, Door 106, in 200E Area.
Section 8.0 has several generic design’ sketches included for reference
jdeas. Additional information can be- obta1ned by  contacting Bob Brown at
(509) 372-2932: or Larry Waggoner at (509) 376-0818.
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2.6

Workers and RCTs who intend to work-in a glove bag must be specially
trained in order to use the glove bag properly. This tra1n1ng and
sketches showing how to use:a glove bag are contained in WHC-EP-0749;
Radiological Conta1nment Gu1de .

This guide is available through fac111ty ALARA Committees or the Area
Radiological Control Manager--copies.may also be obtained from Document
Control at (509) 376-5421 or (509) 376-9654. The Hanford .Training Center
conducts skills training in:the use of :containments and glove bags.
Contact Dan Martini at: (509) 372-3720 for information. TWRS Operations

is also conducting training.on the installation, certification and use of o
- glove bags and conta1nments 0 Point-of-Contact is Becca Flores at (509)
© 373-9502. : : ) . )

2.5

Containment Tents

The PFP Plastics §hop and many of the vendors 1isted in Section 2.4 can

provide containment tents. The need for a containment will be identified
in the work procedure or RWP. The containment design will depend on many
factors such as work to be accomplished, amount of loose

_ contamination/1liquid/chemicals expected, type of tooling used, type of

temporary services needed, - number offperSOnne] involved, how the
containment will be supported, number of -ante rooms required, and the
time required to comp]ete'the work. . See Section 8.0, for a Tist of
containments and accessor1es that are ava11ab]e on- s1te

Specialized Bags, S]eeves, and D1sposab1e Surfaces -

The PFP P]ast1cs Shop is capable of making many specialty items from
plastic materials. During the performance of radiological work,
personnel often try to use materials that-are 6ff-the-shelf and have
difficulty wrapping or enclosing contaminated materials. Rather than
risk spreading contamination, it may be desirable to-have a special bag,
sTeeve, or other containment device that is custom-made to fit the
component or equipment you're working with. .

Examp]es ‘of these mater1a1s 1nc1ude

a. A reinforced overs1zed bag that w111 exact]y fit the item you need -
to contain. This bag could have leather at points where sharp. .
edges will be present, a top that seals with velcre, pockets for
containing tags, and absorbent mater1als attached to the bottom of
the bag.- :

b. A special s]eeve that,can be uSed to p]ace a-component in so the
Toose contamination is not spread. This sleeve could be equipped
with PVC windows, a HEPA filter,!a draw string, and glove sleeves
similar to a g]ove bag

C. A disposable surface be p]aced underneath to catch Toose
contamination when working on a valve or other component If made
by the Plastics Shop, it could be made with grommets in the corners
so that it can be securely tied; the edges could be folded around
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2. 7

2.8

-under the protect1ve c]oth1ng

banding material so that it will maintain whatever shape you want
it to stay in and a-drain could be installed at the low point.
This drape or catch-containment could be fitted with a fire
retardant liner if it will be catching hot metal chips or sparks
from gr1nd1ng operat1ons (See Sketches 8.2 and 8.3)

Closed Circuit Te]ev1s1on System

The Use of the.closed c1rcu1t TV system can save exposure by allowing
personnel -to make inspections, perform surveillance, and observe work
practices without® actually: entering high radiation areas. With a VCR
connected, the'workers. can video' tape:problems in the work area, as well
as, make a video tape for:future training and historical reference. It
is.estimated that. for each person-rem saved by the use of the system,
average dollar savings of $5000.00 is: atta1ned ‘For some applications,
the savings may be even h1gher. i

Fortunately, at Hanford we’ have access “to equ1pment and. experienced )
personnel to assist on the installation and operation of closed circuit
television and video systems. Many black and white cameras and TV

“monitors are now available for use ‘at practically no cost. Some of these

cameras zoom, tilt, and paniso an opérator can change the position as
often as needed. "Contact Larry Waggoner at (509) 376-0818 for assistance -
in obtaining these cameras. If you need something videotaped, contact
Videography Services at (509).376-6960. As the emphasis on exposure
reduction 1ncreases, the cost! sav1ngs assoc1ated with saving exposure
shou]d also 1ncrease o

Communication Systems

1 i

In order to better communicate dur1ng the performance of radiological

- work, low power radio systems can be-used to allow personnel to converse

under adverse conditions, e.g., while wearing a respirator or in noisy
work areas. THWRS uses Model #21404 from Radio Shack for pit work in the
Tank Farms. The cost is $35.00 for two units. T Plant uses catalog
model #21408 (TRC-508), which are about $100.00. The earpiece acts as
both a receiver and transmitter and is connected to a small unit worn

-y

- Vented Hoods and ‘Glove Boxes

These devices are used to pdartially or comp]ete]y enclose the work and
use the suction from a HEPA filtered véntilation system to confine the
spread of contamination. - They are commonly found in many facilities on
site. A fume hood's ventilation system can be directly effected by the
person standing at the front of .the hood. Eddy currents in the air
stream can cause contamination to be.pulled out of the hood if the
ventilation suction point$ on each side of the work area are obstructed.
Specialized training on the use of th1s equ1pment is provided by each
fac111ty !
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2.10 Special Decontam1nat1on Hethods

A deta11ed Tist of vendors that spec1a11ze in decontamination chem1ca1s,
equipment and services is.: prov1ded in. Sect1on 7.2 of this instruction.

o, Decontam1nat10n. In 1994 this techno1ogy was evaluated and a
contract established to sét: ‘up a portable: facility on site to demonstrate
how effective decontam1nat1on us1ng carbon dioxide pellets propelled by
dry compressed air would be on various types of materials and components.
The advantage of ;this process is that no costly secondary wastes are
created. The portable facility was used at B Plant and 222-S
Laboratories. The €O, unit then moved to the 313 Building (300 Area) for
testing on tools and equ1pment contaminated with Uranium. Results
‘exceeded expectations. B Plant was able to free release assorted hand
tools, electric drills, fan blades, metal collars, etc. They also free
released a boneyard conta1n1ng mapy materials accumulated over the last
ten years. Approximately 4500 ft¢ of materials/equipment and - 22,000
pounds of Tead were decontaminated for 222-S Labs and the Central Waste
Complex. A cost savings of over five million dollars was estimated
during the per1od this facility was be on site. Currently, there are
several companies that ut111ze the CO Decon systems.

ust]ess Decontam1nat1on §xstems These systems combine a high
performance vacuum/waste packaging unit in conjunction with pneumatically
operated scabblers and needle:scalers to decontaminate concrete and. steel
surfaces. . The actual surface material is:removed by pistons with
tungsten-carbide tipped bits which repeatedly pound and pulverize the
surface. Smaller: areas are decontaminated by using metal needle scalers.
This equipment wiil remove up to 3/16 inch of material per pass and .
vacuum the debris into drums. The air.continues on through a HEPA filter
before being d1scharged “The EG&G at Rocky Flats has used this system to
successfully decontaminate large areas of contaminated concrete. Air
samples taken during use showed no airborne contamination. . Point-of-
Contact is Michael Simmons at (303)966-7574 for EG&G and Patrick Nace,
Pentek, Inc. Representat1ve, at (412)262-0725. .

Soil Decon Truck (Guzzler): The guzzler truck has a large HEPA filtered-
vacuum and is used to remove surface materials and soil. The material is
sucked into a hose, 3-6-inches in diameter, and collected in a 17 cubic
yard container- ‘for’ transportation to.a site burial ground for disposal.
The system can be modified so that the material is-deposited in
individual drufs instead of the truck ‘mounted container. Point-of-
Contact is Mitch Baron at (509) 372-0453.7 To date, th]s system has not
been used to co11ect contam1nated mater1a15.

Strippable Latex Pa1nt Severa1 manufacturers sell a str1ppab1e 1atex
paint that can-be brushed, rolled, or sprayed over radioactive
contamination. This pa1nt "fixes" the loose contamination and once it
dries, it can be peeled up and most of the contamination is removed with
the strips of paint. When sprayed with an air-less sprayer, a thickness
of 20 mils works well. :
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The paint is thick enough; to encapsu]ate the contam1nat1on and will
normally dry in 6-8 hours: : Drying times will vary. depending on the -
thickness of the paint, ventilation, temperature, and weather conditions
if the Tocation is outs1de a facility. . The strippable paint is easily.
removed from large flat areas, walls, painted lagging, etc. It is
difficult to remove from armored electrical cabinets/equipment that have
.ventilation louvers or screens unless these areas are covered. In
addition, do not apply the coating to uncovered motor ventilation air
passages, open drain funnels, open-ends of piping, -or other areas where
it will difficult to remove. Past experience has shown' that the
strippable coating does not. dry proper]y on copper or bronze materials.
Prior to applying the- pa1nt, 'it is important that personnel walk through
the area and identify those 'areas where the pa1nt should not be applied.
Apply the paint per the manufacturer's®instructions. When dry, the

coating may have .to be scoréd to’provide a starting point and then can be -

peeled and rolled into'a ball. -The FDH ALARA Program Office has a
videotape of the strippable.latex being used on actual radiological work.
Contact (509 376-0818/(509) 373-7289 to obtain a,copy. On large jobs in
highly contaminated areas it may be desirable to:spray the latex in the
work area before work starts, then do -the work in‘reduced protective
clothing and remove the sfrippable paint at the enhd of the job. This
paint is available in "stores" on Stock #524- 150 01 (1.gallon) or Stock
#524-150-05 (5" gallon). :

Chemical Decon: App]1cat1ons i There have been well-publicized success
stories about the benefits of decontaminating reactor plant primary
systems’ and major components by injecting different chemicals into the
systems. .Application of these chemicals on a smaller scale can also be
used with positive results.: Some commercial utilities have isolated
small sections of pipe runs and/or small tanks and injected chemicals
directly into these systems, They are -then agitated and flushed. This
method has shown exce]]ent decontam1nat1on factors w1th relatively 11tt1e
‘expense.

Hydrolasing Techn1gues The h1gh pressure spraying of hot water is an
effective way to decontaminate tools and ‘equipment. There are several
types of hydrolaser heads/warids available that will get into most
crevices of comp]ex equipment. ‘A systeém in use in the 200 Area is
Tocated in a coriex. box and ‘consists of:a‘stainless:steel enclosure and
s1iding table.- Sections of well dr1111ng equipment are placed on the
table and pushed into the' enc]osure After closing the -door, workers
spray the item. with high préssure heated water. ‘This water is filtered
and recirculated ‘so it can be recycled over and over. Hydrolasing has
been used at K Basin to decontaminate piping. Géneral area radiation
levels have been reduced 40-80% using th1s method. Point-of-contact is
Jerry Kurtz @ (509) 373- 3249 S

‘Bead/Sand/Ice B]ast1ng. Other methods that have been used in the nuclear
industry are sand, bead, and'ice blasting. These methods remove the .
contaminated surface area$ of, the object being cleaned using high
pressure sand,. beads, or ice. These methods are highly successful but
create contam1nated res1due ‘that must be disposed of as radioactive
waste B A :
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Special Tooling

Specially ventilated hand-tools are available from several vendors that
have a connection for 1nsta111ng a hose from a HEPA filtered vacuum
cleaner. As the tool is used, chips and debris that are created are
sucked directly.into the hose’ creating.an essentially dustless
environment: Some vendors.sell shrouds that can be attached to the tools
you already have ‘such as grinders, sanders drills, saws-alls, etc., that
provide the vacuum hose attachment. : The: advantage to using tools 1n
conjunction with a vacuum;cleaner is:that: any airborne contamination
created by the tool will be sucked away by the vacuum cleaner. A video
of these tools in operation is ava11ab1e from thé ALARA Program 0ff1ce at
(509)376-0818/(509) 373-7289. .

Special too11ng for cutt1ng p1p1ng is ava11ab1e from several vendors.
Normally, this type of tooling mounts on the outside of piping and is
operated by a pneumatic motor. ‘It not.only cuts the pipe, but also end
preps the cut area. This significantly reduces the time to accomplish

‘the cutting and end prep.. Other tooling is available that mounts to the

inside of the piping for spec1a1 applications. Contact Radiological

- Engineering (509) 376-0818 for ass1stance regard1ng the use of special

tools.

A hydrau11c shear (Jaws- of-]]fe) has béen used to cut up piping Jumpers

in TWRS- underground valve pits and-at 100K to remove abandoned piping.

The shear quickly cuts: ‘the-material up to 6" in diameter so.that it can

be placed into burial boxes The shear is made by Speedway Hydraulics @
& Sy )

. (805) 379-9715.

2.12

2.13

Remote Systems and Robot1cs

There are several remote systems and robot1c dev1ces used on site to
gather information and work in inaccessible and/or high radiation areas.
These systems include small tractor 1ike devices'which are used in piping
as well as manipulating tools used oh cranes. -For.more information

~related to use and procurement of these devices contact Hanford Robotics

at (509) 376 -5215 or Pacific Northwest Robot)cs at (509) 375-6914.
Computer Programs Relatedfto:Radiologica1 Controls

There are several computer programs that ex1st on site that can be used

" by radiological control. personne] to; make their Job easier and more

efficient. These programs ares

a. . MICROSHIELD - This program can’ be used to ca]cu]ate the amount of
shielding needed for a’particular isotope and determine source
strength. Trainjing’is available and Jess Greenborg at 376-3482 ‘is
a good Point-of-Contact. The program is available through' stores
(Stock #0072-7050-685). RO o

b. HUDY ~ Thfs'programfmtll Tet you”estimate dose rates downwind in a
plume if a radioactive spill ogeurs outside in the environment.
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c. RADDECAY - This program: provides a great deal of information about
497 radionuclides. :This information includes half-lives, . :
radioactive’ daughter ‘nuclides, probabilities of decay and the decay
product energies for a]pha, beta, e]ectrons, pos1trons X- ray and
gamma photons

d. ISOSHIELD - This’ program is s1m11ar to MICROSHIELD but requires
personnel to have-a'more extensive know]edge of Hea]th Physics and
using complex computer codes

e. - . SHARE - This program w111 Jet_ the user 1dent1fy Jessons 1earned
from similar tasks that have occurred at WHC. This program is
available as a network app]]cat1on or may be obtained by contacting.
Julia Hu at (509) 376 1549 :

Brookhaven Nat1ona1 Laboratory Fax Serv1ce

The Brookhaven Nat1ona1 Laboratory (BNL) ma1nta1ns a fax service that
can be accessed by anyoneiwith a fax:machine. By calling their number
from youy fax machine,: < you' can obtain:up ‘to.seven hundred documents
related to ALARA. These documents are-prepared by.individual DOE, DOD,
and commercial nuc]ear fatilities and- sent to BNL' for 1ncorporat1on in
their data base. - The teléphone number'to’call is. (516) 344-7361. A
recording will‘give you 1nstruct1ons on how to obtain up to five
documents with each phoneicall.’ A 1ist of available documents can be
obtained during the call or:through your facility ALARA Chairperson
and/or the ALARA Program 0ff1ce at (509) 376- 0818/(509 373-7289.

.H1re1ess and E]ectronIc Dos1metry

Radio Transmission Dos1metry Systems have ‘been ‘tésted by Tank Farm
personnel with mixed results: The system works better inside facilities

than it does outside. The system consists of a whole body dosimeter, an

extremity dosimeter, and a base station persona] computer. The
dosimeters send: dose information: and’' receive set points and remote alarms
from a central base stationthrough a radio communications 1ink, The
extremity dosimeter can monitor Up to:four extremities. At the base
station, the dose and dose rate .can be read out and alarms reset to
provide real time ALARA contro] Although not designed to be a survey
instrument, the dose rate:can be measured from background to 500 R/hr

“Jinearly. Another feature is the dosimeters-can be set to chirp at

intervals ds low as every:0./01 mrem so that personnel will have an audio
response-to tell them when:they enter higher radjation fields: Point-of-.
Contact at Hahford is Robert Ford at’ (509) 376- 8585 i

Sca]e Hode11ng

Scale mode11ng can be an effective ALARA tool to.increase efficiency and
improve productivity. Reducing the amount of time spent in radiation
fields .is one of the most direct ways of reduc1ng radiation exposure. An
effective approach for minimizing time spent in radiation areas is to
construct a physical scale model for p]ann1ng, training, and orienting .
workers The comp]ex1ty of the wmodel -is determined by its 1ntended use.

PR U
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If the model is to be used for equipment laydown, a simple block model
may be sufficient. If jt:is used to support maintenance activities or
personnel training, a detailed model  showing components, wiring, piping,
ducts, etc., may:be required. Facilities that have used models report
that it is a very effective tool and much better- than 1istening to verbal
descriptions, look1ng at photographs, or marked -up drawings.

Spray Foam

Spraying expandable foam i coptaminated ventilation ducts that are
being removed has proven to:be an effective way to seal the ducts and
prevent the spread of contamination during removal of the duct. Holes
are cut into the top of the 'duct and’ workers spray.the foam inside. The
foams expands to completely: ‘f111. the space and becomes solid. Point-of-
Contact is Rich.Hobart: at (509) 373-2316; Experiments with cans of spray
foam insulation-to plug piping has been accomp11shed with good results.
A 1/4 inch hole is drilled: into.the top of the pipe and the foam sprayed
through the open1ng Th1s foam expands and becomes a solid plug after
24 hours. The piping can'then be cut with less risk of spreading
contamination.  Several types of:foam have been found that are non-
hazardous in their dried form. Contact the ALARA Center at (509) 376-
0818 or Don Gardrier at’ (509) 373-1867 for a 1ist of these foam products.
It is important to use a foam that dries to a non-hazardous material to
prevent having to contro] the removed mater1als as mixed waste.

Aerosol’ Generat1on (Fogg1ng)

An aeroso] generator has been recent]y used to app]y a "fixative" to
highly contaminated underground valve'pits. A vendor mixes chemicals and

~ then bombards them with. solnd waves’ to form an aerosol. This smoke~like

material moves slowly down a hose and through an-opening in the concrete
cover block over the valve'pit. The aerosol completely fills the air
space in the pit and all surfaces are covered with a sticky fixative.
Any airborne contamination present is encapsu]ated by the aerosol and
deposited on the surface.’:This film:covérs all the removable
contamination and prevents it:from spreading when the cover blocks are
removed. Work in’ these highly contamlnated pits:has been accomplished
without any spread of contamination.  Smear surveys show the removable
contamination is very low; once the fixative has been app11ed The

'f1xat1ve washes off easily when sprayed with Tiquids or rain. Potential

uses in the futlre include ventilation ducts, fume hoods, and process’
rooms at Plutonium facilities. In addition, a diJuted strippable Tatex

.. decontamination paint could be applied;remotely using this techn1que and’

then the area entered by personnel who could then strip the coating off,
decontaminating the surface. Contact Craig Upchurch at (509) 373-0074

for more information or ca]] the vendor, Encapsu]at1on Technologies at

(509) 377-3842. * . e
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ALARA CENTER OF TECHNOLOGY

An ALARA Center of Techno1ogy (ACT) has been established in the 200 East
Area, at Building 2101M, Room 226. This facility-contains examples of
operating engineered.contro1s_(i.e.;-containments, glove bags, HEPA

- ventilation/vacuuim. cleaners, decontamination techniques, cameras, special

tooling, temporary shielding, etc.) used to accomp11sh radiological work

.at Hanford and 1n the nuc1ear 1ndustry

. Generic radiological contro1 c1asses are offered, as well as, spec1a112ed

4.0
4.1

4.2

. 7717

training to fit individual facility heeds. Most.of the training is
hands-on and very- intensive. The individual training is enhanced by
having work1ng mock-ups available so.that workers can learn to apply’
their skills in simulated work environments. Planners preparing for
unique or non-routine jobs.are able to-tour the facility and see various
options available for perform1ng rad1o1og1ca1 work: A supply of vendor
catalogs and video tapes are avajlable.for personnel wanting to purchase
engineered controls. A computer that has the Search Hanford Accessible
Records Electronically (SHARE) program is available to aid personnel in
finding Tessons learned. :Fax Number-at the ALARA Center is (509) 376-

TRAINING FOR RADIOLOGICAL WORK :
Skills and Mockup Tra1n1ng-i ’

Complex radiological work. performed in h1gh rad1atlon areas or 1nvo1v1ng

-work on highly contaminated systems require specialized skills training

for workers and RCTs to verify the work practices,’procedures, and
tooling perform satisfactorily. The “WHC Occupational ALARA Program®,
WHC-IP-1043, Chapter 5, prov1des detailed information on Skills and
Mockup Tra1n1ng This manual:is in the process of being revised but
information can be obta1ned “from B111 Decker at (509) 372-2881.

"Wirtual Rea11ty" Techno]ogy

"Virtual Rea11ty" is a techno]ogy med1ated 111us1on of be1ng tota]]y
jmmersed in a three-dimensional:environment that you can nav1gate and
manipulate. It's an env1ronment that.is created'by a computer in which
objects appear to occupy space .. This "Virtual World" can consist of
anything that can: be mode1ed in a computer, it is the "immersive"”

dimension that’ g1ves the user the fee11ng of be1ng present in a-scene and-

is free to move about.,

A Virtual Rea11ty system was created by the Solid' Waste Character1zat1on
Section and to date has saved many 1abor—years in "real time" graphics=
based modeling and s1mu1at1on work. 0perat1ona1 training capabilities
has greatly improved by providing a "comp]ete]y safe" environment to
perform training and has prov1ded a superior and:highly efficient source
of information to 1mprove so]1d waste management act1v1t1es at ‘Hanford.

12
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- planning rad1o1og1ca] work are

This techndlogy s expand1ng qu1ck1y to other fac111t1es and Companies.
It is sure to énhance our:abilities to:train personnel to accomplish
radiological work Point- of-Contact 1s Ed Mertens at (509) 376-2459.

RADIOLOGICAL HORK PLANNING.‘

Personnel. respons]b]e fo ,annlng rad1o1og1ca1 work need to include the
Radiological Control Organ1zat1on early in the planning process on those
jobs that involve:work with highly rad1oact1ve systems or are located in
high radiation areas. - Some:of the 1tems that shou]d be cons1dered when

a. Inspect the work area and 11st 1nterferences and 1agg1ng that must

be removed. Is the:lagging asbestos? Look at access routes and
determine if materials, components,  and equ1pment can be removed
"and installed as requ]red7 Do any components in the  area need
temporary protective covers to prevent them from being damaged? Is
there any staging required to beiinstalled?: Is other work
schedu]ed to be done ‘that w111 1nterfere w1th this job?

b.- Cons1der whether temporary sh1e]d1ng should- be installed to reduce
work area and access route radiation levels: Obtain a copy of the
Tatest work area radiation: survey and review with Radiological
Control.  Request sh1e1d1ng be installed, if required: - It may be
poss1b1e to remove or- 1501ate the sources so personnel can not come
in contact with them

c. Before opening a system, component .or equ1pment that is
radioactively contaminated, try -and-assess:the potential hazards.
before the 'job starts as part of the planning process. Determine
if this system has been opened-at dther locations that may provide
a clue as to what the contamination levels will be on the inside.

If possible, have the :system opened at a convenient Tocation to
obtain surveys. "If' 1iquid samples have been drawn, have them
analyzed to determine: ractivity levels. If the system is located in
a low background radiation area, request the RCT perform contact
surveys on the surfaces to determine rad]at]on levels. Determine
if the system has been subjected to’high pressures and heat which
would tend to create more contamination on internal surfaces.
Determine -if the system may have’ residual liquid or residue that
will spread contamination upon open1ng and’estimate the quantity.
Factor all -this information into the work procedure so that it
contains the proper:rad1o]og1ca1 work pract1ces for perform1ng this
Job. o ; : D

d. Determine whether the post1ng of the work area will affect the
plans. for accomplishing the work, Is it a H1gh Radiation Area,
Rad1at1on Area, or Conf1ned Space’ : .

e. Determine ‘what serv1ces and commun]cat1ons are required to support

the work, If the work.is to be done in.a glove bag or containment
tent, make sure it will be insta]led and certified when work ‘is

R
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to performing those steps.

scheduled to start.’ If portable HEPA f11tered ventilation is going
to be used, _ensure 1t meets the requ1rements of Section 2.1, above.

" If the work area is contam1nated it should be decontaminated prior

to the start of work. The goal, of .this decontamination should be
to remove the gross’ contamination in order;to reduce the
possibility: of spreading airborne and looseé. contamination during
wovrk. - This veduction-in vemavable contamination may alse allow
RCTs to reduce the requ1red PPE for the job.

If the area can't be decontam1nated consider- covering the
contamination so the amount of removab]e contamination is reduced.
This will reduce the risk involved and may reduce the PPE, Methods
to cover the contamination include the use.of strippable latex
paint, contact paper, p]ast1c sheet and tape.

Prefabrication of components shou]d be accomp11shed in Tow
radiation areas to reduce rad1at10n exposure.

Consider’ ‘the use of spec1a] too11ng or adapters that can be made to
make the work go faster. .Does’ the too]1ng for this job need to be
calibrated or sharpened7 . L

1'

Minimize the d1scomfort of workers . Determ1ne if. measures can be

taken to-regulate the; ;temperature in the work area to 70-80 degrees
fahrenheit:" Consider. installing:a reflective heat shield or
camouflage ‘netting toireduce work area temperatures. Add temporary
lighting, 1f requ1red :to 1]]um1nate the. work area.

Estimate the person-rem requ1red to accomp]lsh the job to determine
if enough workers are‘available.: If the job.is complex and/or
involves work in High Radiation Areas it may be necessary to
assemble a team to review the work procedure and perform a time-
motion study for eath worker in order to determlne an accurate dose
est1mate . D

Compare the’ RWP to the work procedure to assure they comp1iment
each other.and are covvect. .If:an ALARA Manager's Worksheet has
been prepared veview:it to- ensure 1t is correct and take
correct1ve act1ons as-requ1red

Determine if there are ' any spec1a1 plant cond1t1ons, system
isolation ar vital services requ1red to prepare the work area for
work. Should valve$'or switches ‘be’ taggediout to prevent
unauthorized operat1on dur1ng work7 Is there a need for heat or
freeze protect10n7 L

Determine whether spec1a1 sk111s tralnlng is requ1red to accomplish
the job. ‘It may only be necessary :to properly brief personnel at
the pre-job. briefing and rehearse d1ff1cu1t work steps Just prior
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* Review 1essons 1earned from prev1ous Jobs to determine if

additional actions need to be taken to prepare for this job.
Contact Jim 0'Connoy: at-373-7289 for assistance in-obtaining
1essons 1earned from var1ous databases :

Con51der conduct1ng p1ann1ng meet1ngs to track preparation of work

procedures, mater1a1s, too11ng, and conta1nments

Assistance is ava11ab1e to personne] who have to plan rad1o1og1ca1

work from Radiological Engineering:and the ALARA' Program Office.-

The latest ‘lessons 1éarned, vendor information, video tapes, and
samples of ! too]lng/equ1pment/ materials used to perform
radioTogical work are available by ‘contacting Bill Decker at

(509) 372-2881, J1m 0 Connor at (509) 373- 7289 or Larry Waggoner at
(509) 376 0818.

S 15
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. 6.0 GOOD RADIOLOGICAL WORK PRACTICES

The fo11ow1ng work pract1ces have been proven to either reduce rad1at1on
exposure or limit the spread of contam1nat1on

1.

DECONTAMINATE: Before work1ng on -a contaminated component,

decontaminate the exposed surfaces to reduce contamination Tevels.
During work,. continue to wipe down the item from time-to-time to
keep the contam1nat1on levels low.  If wipedowns are ineffective,
cover exposed surfaces adjacent to the work area with tape, poly,

.or damp cloths to cover the contamination. - Cover the unneeded

parts of tools with tape or plastic so they will be easier to
decontaminate and release at the-end of .a job.

LOCALIZED VENTILATION ‘& FIXATIVES: ‘Place a HEPA fi]tered
ventilation suction hose near contaminated work areas so that any .
airborne contamination is drawn away from the workers. In
addition, spray the surrounding .areas with water or a fixative from
a "spr1tzer" bottle or garden sprayer to dampen any loose
contamination so that it will not spread as easily. A recent test
conducted at 100N showed that combining water and Elmer's glue at a
25:1 ratio would dampen the surface and form a film on top of the
contamination so that:it would. not require respraying at frequent
intervals. This effectively "fixes" the 1oose contamination so
there is.less risk of it becoming airborne. -Other.facilities have
varied the ratio of g]ue to water dependlng on the Tevels of
contam1nat1on

MINIMIZE- "MIXED" NASTE The: amount of "m1xed" waste that is created
during radiological - work can .be-reduced by evaluating each product
and finding substitutes or ways to prevent it from becoming
contaminated. List edch product used on a particular job and
review the Material Safety Data Sheets (MSDS) to determine if it is
hazardous material. -Look for substitute products that will
accomplish the same furiction that are not hazardous material. If
you must use -a.product, determine how much you need and only take
that amount into the work‘area. °‘Evaluate wrapping the -item in
p1astic or tape to keep it from getting contaminated

HOUSEKEEPING: Housekeep1ng in Contam1nat1on Areas (CA) is very
important. If a spill occurs;: the .cleanup will be much quicker and

" easier if the area does not contain large amounts of unnecessary

materials. As each:phase of a job is completed, the individual
workers should clean up after. themselves.

CONTAMINATION AREA BOUNDARIES: Services and equipment that
penetrate the boundaries of CAs should be securely tied off and °
marked so.that personnel cannot ‘pull the 1tem inte or out of the CA
without be1ng surveyed by ‘an RCT;

MINIMIZE TO0L CONTAMINATION M1n1m1ze the amounts of materijals

taken into CAs to reduce radioactive waste and materials that will
require decontam1nat1on later . Some tools and materials can be

16 ¢ -
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sealed in tape or p]ast]c to prevent them from becoming
contaminated and thén this:covering: removed when the item is
brought out of the Contam1nat1on ‘Area.

» PREVENT PPE FAILURE Cover or pad the sharp edges of tools or

equipment to prevent.injury and reduce the spread of contamination.
Wear leather or heavy .work. gloves when handling tools and equipment
that have sharp edges ‘to prevent damage to the worker's PPE and
possible- contam]nated wounds :

PREJOB CHECKS: When’ prepar1ng a g]ove bag or: containment tent for
work, ensure the services that-connect to the containment are
operational; If there is a drain hose to a poly bottle make sure
the drain is not pligged and the connections are tight at each -end.
The poly bottle should be- secure]y tied so.it will not tip over-and
have a HEPA filter installed. ‘'If a pump is attached, make sure it
is installed correctly and will actua]ly start when turned on. If
a vacuum cleaner or-ventilation system is installed, make sure the

‘unit is marked with a certification:sticker that shows a current

aerosol test date fovr .the HEPA: filter. Ifithe test date will
expire before the job:is complete, have it:retested or replace the
unit. Ventilation systems sholld have screens over the end of the
hose and the system:should have been balanced for the job. If the
vacuum cleaner system:includes, a- ‘chip collector, inspect the chip
collector to make sure a11 connect1ons are t1ght

- FIXED CONTAMINATION Many fac111t1es have areas that were:

contaminated but have been painted over to:prevent personnel from
spreading loose contamination. The paint "fixes" the contamination
so that it is no longer-loose. The:painting process requires that
the first coat be yellow and the following coats be non-yellow. If
your fac111ty has these type of 'painted over areas, make sure the
paint is-inspected per1od1ca11y and surveys taken. If the yellow

- paint starts to appear in high' traffic areas, the area needs to be

surveyed and repa1nted

TEMPORARY CONTAINMENT: A PVC cover equ1pped with glove s]eeves and
HEPA Filter could be:attached to the front face of a ventilated
hood to convert the, hood into a glove box fdr work on very highly

’contam]nated items or pressur1zed samples.

AIR SAMPLING DURING HORK RCTs are requ1red to take portable air

-samp]es during work-in the worker's breath1ng zone. Normally, this A

is defined as'within one foot of the worker's head. If the workers
move around a lot to perform the work, take the sample in the area
that would be representative of the air they would breathe. This
wou]d be on the downwind side if the job was outside a facility.’

It is important not to obstruct the workers while they are
performing their job, 'but-at the’ same time you should try and get
sample in the correct location, On'most jobs, the air sample
filter paper is locatéd in an,adapter attached to the end of the
sample hose. If the'adapter is not used, the filter paper will be
located at the air sampler. If a hose is attached to this sampler
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12.

13.

14.

15.

16.

some of the airborne’ partlculate may attach themselves to the
inside-of the sample hose during: operat1on due to the static -
electrical charge that is present as air flows through the hose.
This radioactive’ material ‘can build up to very high levels of
contamination on. the:internal walls of the hose. If the hose is
severely bumped while sampling, the internal contamination could be
dislodged;into the air stream and be collected on the filter paper
all at one’time. * This could give a false indication that you have
an airborne contamination problem. If there is no other choice

- except to attach a length of hose to the sampler without the

adapter, keep the hose length asfshort as possible and avoid sharp
bends. If .the hose"is-bumped during sampling, the RCT should be
notified to stop the samp]er, reload the f11ter paper, and restart
the air samp]e ) . :

SPURIOUS CAN ALARMS when work1ng w1th highly radioactive
components -or equipment, avoid:handling them.hear Continuous Air
Monitors: (CAMs) as the radiation may set off the CAM alarm and

-personnel may th]nk they have a prob]em w1th airborne

contam1nat1on :

REDUCE CONTAMINATION SPREAD: St1cky pads are ‘often used in
undressingiareas to-remove dirt -from shoe soles. These pads can
also be placed next:to actual work areas when there is a potent1a1
that high levels of:contamination could betracked around, in a
Contamination Area (CA). - For’ examp1e It workers were required to.
perform work on a radiological’ system where the possibility for
high Tevels of contamination on-théir shoe covers was possible,
they should.consider placing théisticky pads next to the work area
to reducethe poss1b111ty that the contam1nat1on would be tracked
in the CA. )

STAGE TEMPORARY SHIELDING If the rad1at1on Tevels could increase
during rad1o]og1ca1 work, .consider staging: temporary shielding in
the work area that can be installed by the workers. For examp]e
This could be lead bldnkets wrapped- in plastic so they don't become
contaminated or Targe mob11e sh1e1ds that can be rolled into
position when needed ; :

IMPROVING CONOPS The K East and west Basxns have manned a station
with an RCT at the entrance to: the controlled areas to provide
access contro] and assist with: donn1ng and removal of protective
clothing. ' ‘The purpose of ‘this station is to improve the conduct of
rad1olog1ca1 work and 1t 1s work1ng well,

SHIELDED CONTAINERS When transport1ng h1gh1y radioactive materials
such as Tiquid.samples,: cons1derat1on should be given to using a’
shielded container that can be gither held: away- from the body or
placed on a cart to: reduce'exposure If the radioactive material
is "fissionable," contact Criticality Safety for approval.

HE
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T00L CRIBS The re]ease of comp]ex too]1ng used on radiological
work has become jncreasingly difficult as the requirements for

; surveys become more restrictive.’ Instead of having to dispose of

expensivé tools as rad1oact1ve waste, a few facilities are
reeva]uat1ng the, use’ of. contaminated tool *cribs" to store and
reuse tools. Afteriuse, the access1b1e surfaces of the tools are
decontaminated and the tool is: bagged and transported to the tool
crib for storage.: Usual]y, the ‘tool never leaves the controlled
area. The next time -it's needed; the worker.obtains the tool from"
the tool: crlb 1nstead of us1ngja ‘new tool.

HANDLING BETA CONTAHINATED MATERIAL Surveys and handling of
radioactive material which has-high beta radiation can result in
very high levels of radiation to.the hands of the worker or RCT.
At T Plant, it was determined the beta radiation exposure can be
reduced by 80 percent.if thicker vinyl gloves that have lead
particles added are:worn instead.of .the normal canvas gloves.
Extension tools can also be used:to reduce beta exposure.

CLEAN OUT OF VALVE TRANSFER PITS: Tank Farm valve transfer pits are’
being cleaned out and.decontaminated. Baskets are lowered into the
pit-and debris is loaded into the basket. 01d flexible and non--

- flexiblezhose jumpers -are: sectloned into small lengths using a

hydraulic shear and:then the piéces-are placed into the baskets,
When full, the baskets: ‘are‘raised from the pit and placed into
waste burjal boxes.: Once the pit has been cleaned out, high
pressure water and chemicals are sprayed into the pit to reduce the
contamination.and radiation levels.' These Tiquids drain into the
underground tank’ 1ocated beneath ‘the transfer pit.

SHARE EQUIPMENT Often t1mes equ1pment from one facility could be
used at other facilities to improve radiological work practices. A
fume hood that was never used by FMEF was donated to T Plant to be
used to decontaminate tools.- A’portable HEPA filtered ventilation
system will be attached'to the fume hood to prov1de negative
ventilation. A glové box also obtained from FMEF is being modified
so that it can be used by West Tank Farms to decontaminate tooling.
Lead shielding on casters was go1ng to be excessed, but other
fac111t1es could use the sh1e1d1ng so it was donated

REDUCE RADIATION DOSE: S1gn1f1cant reduct1ons in radiation exposure -
at the PFP were obtained when'a concentrated effort was applied to
reducing’dose. Lead-Tined leather ‘gloves were used to handle
special nuclear mater1a1s This reduced worker's exposure by 80
percent. Shielded carts were used to transport samples. Leaded
plastic panels were app11ed to the windows of two glove boxes and
radiation levels were ireduced by'a factor of .15. Sludge containers
were lined with three 1ayers of lead foil and radiation exposure
was reduced by 75 percent.  Shiglded port covers were installed-on
the 15" sealout ports of glove boxes and radiation exposure was
reduced by 90 percent: . TLDs used at the facility were calibrated
with the actual neutron,energy_encountered at PFP. This reduced
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22.

23.

the amount of neutron exposure that was being recorded by 50%.
Contact Allen Ostby at (509) 373 2564 for detailed information.

FAX HACHINES ELIHINATE DOCUMENT RELEASE: At 222-S Labs, it is very

difficult to release the large:volume of documents that are brought

out of the controlled areas. The large volume. of documents created

meant; that-an RCT had;to spend.considerable time surveying each
document; before it cou1d be re1eased To make the system more
eff1c1ent :two telefax machines:are:being used. A technician in:

the contro]led area:faxes :the’ document to the fax machine located
Just outs1de the’ contro11ed area; This eliminates. the need for a
survey of the or1g1na1 document . and makes the work operations in

the Tab more efficient.i A "black box" was obtained from the vendor .
do the machines could® ta]k togéther without having a phone Tine.
Contact Tom Bushaw at;(509) 372- 0894 for more information.

REDUCING BETA AND EXTR‘MITY DOSE‘ In some s1tuat1ons, use of leaded

gloves and extension: teols. significantly reduce the beta dose from
small, highly rad1oact1ve objects or samp1es. In addition, special
samp1e holders have’ been conistructed using rubber and lucite that
enable workers to screw!and unscrew: bottle-caps and reduce
extremity dose. These methods are;in use at.222-S Laboratory and
by Tank Farm Character1zat1on Proaects
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7.0 VENDORS

The vendors 11sted in th1s section are prov1ded for information only;
" they are not necessar11y endorsed by: the FDH ALARA Program Office.

7.1 'Spec1a11zed Equ1pment Serv1ces, and Systems

» . ARMEX - Long. Services’ Incorporated - Mark Schne1der
8025 10th Avenue South :
Seattle, WA 98108-1335 .

PHONE : (206)763 -8433 , FAX:; (205)767 4076

ARMEX Blast Med1a for str1pp1ng “and’ decontam1nat1on This is utilized in
a variety of industries to effect1ve]y remove dirt, contamination,
chemical scale and paint on surfaces:in preparat1on for maintenance,
remediation or painting. :ARMEX Blast-Media is water soluble and can be
applied by site personne] Plasite 9009 .is a protective coat1ng that can
ba decontam1nated and is res1stant to- rad1at1on
R . B

" Bartlett Serv1ces, Incorporated - Jerry H1att )
60 Industrial Park Road ° .
Plymouth Industrial Park °
Plymouth, MA 02360
PHONE ~1-800- 225 0385

The following are 1tems prov1ded by Bart]ett Services: . PlasBlast
Decontamination System, Portable HEPA Ventilation Systems, Nuclear Mastr-
Pumps, STRIPCOAT TLC Strippab]e Coatjng, Polymeric Barrier System (PBS).

" Ben Meadows Company
P.0. Box 80549.° _
Atlanta, Georgia 30366 -
PHONE: 1- 800 241 6401 EAX:_ 1- 800 628 2068

Enduro Measuring Wheel from Ro]atype, catalog #103369. Used for
. measur1ng d1stance a]ong rough outdoor terra1n -

“w - Copcrete’ C]ean1ng, Incorporated - M1ke Connacher
P.0. Box 1557 ! : .
Bend, Oregon 97709
PHONE : . (503)388-2672 (503)385 8134

Mod1f1ed shot blast mach1nes that can remove layers of cancrete to
varying depths without any visible dust.  These machines are electrically
operated and travel across the surface to be decontaminated. A hardened
steel shot propelled at a high rate of" speed abrades the surface of the
concrete. The depth of material removed is determined by the rate of
speed the machine is traveling and the volume and size of the shot being
fed into the blast chamber. The steel shot is recyc]ed and used over
until it is pulverized into dust, which then ends up in the waste
container with the concrete be1ng removed. Debris is continually :
vacuumed by a large dust co]]ect1on system attached to the unit which is
HEPA filtered. )
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DAI - Dufrane Assoc1ates, Incorporated
7 Holly Lane :
Avon, CT 06001

PHONE' (203)675-9350

‘.

Spec1a1 sh1e1d1ng, Radwaste storage, and process1ng needs.

ESI - Env1ronmenta1 Sc1ent1f1c, cp
P.0. Box 13486 - : :
Research Tr1angle Park NC. 27709 3486

PHONE : (203)585 -9934 FAX (203)585 8422

Vance Syphers

~ Various types of decontam1nat1on and’ d1sposa1 methods Liquid absorbents ¢
“and solidifiers. L . .

IanatabIe Abatement Systems - Ph11 011v1er1
P.0. Box 507 .

East Millinocket, ME 04430 :
PHONE: 1 800~ 962 2565 FAX (207)746

75795

Inf]atabIe abatement systems have proven themse]ves to be one of the
industry's fastest, safest, most durable, cost effective approach to
tenting. Must see these to appreciate the quality construction and ease
of. assembly. These have been used on asbestos abatement conta1nments

INS - Interstate Nuclear Serv1ces - Stephen Hofstatter
295 Parker Street :

P.0. Box 51957 ' ,

“Springfield, MA 01151

PHONE (413)543 6911 FAX: (413)543 6989

INS on- s1te services ma1nta1ns a f]eet of mobite' process fac111t1es wh1ch
include 1aunder1ng units, . material decontam1nat1on units, and personneI
respiratory equipment leasing, cIean1ng, and testing units. Each is
completely seIf—conta1ned requiring only INS operator support.and s1mp1e
utility hookups. Al1l des1gns incorporate recycling systems to minimize
secondary waste generation. In addition, INS prov1des the industry with
high quality personnel services; rang1ng from eng1neers and technicians
to Iaundry and decontam1nat1on Iabor .

LANCS Industr1es Incorporated - Kev1n By11n
12704 NE 124th Street iy
Kirkland, WA 98034 ::

PHONE : (206)823 6634 (206)820 6784

Containment tents, moduIar hard- s1ded conta1nments glove bags and
hardware, lead sh1e1d1ng and blankets, protect1ve c]oth1ng and
accessories, a1r fed hoods, and more

Mid-Columbia Supply

311 West Kennewick Avenue
Kennewick, Wa 99336 :
PHONE: (509)582-7225
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SONIN Pro Combo; ultrasonic measurer, that uses either sound waves or
1nfrared 1ight s1gna]s depend1ng on the -distance, to take measurements.

. NOCHAR - Protection Enterpr]ses - L1nda Page
- 204 NW 101 Street i
Seattle, WA 98177-4914 -

PHONE ¢ (509)375 -3069 PHONE (206)783 8233

" Various types of bond1ng agents that are env1ronmenta]]y safe. Fire
retardant mater]als o

- Non-Destructive C]ean1ng, Incorporated
1600 Providence Highway o
Walpole, MA 02081 T
PHONE: (508)660 -3064 ° (508)660 -3067

Non-Destructive C]ean1ng Inc prov1des eng1neered cleaning systems and
facilities that are custom designed to:clean the objects of interest and
transform the resultant waste into the most economical and
environmentally: compat1b]e waste form for' d1sposa1 Each Non-Destructive
Cleaning facility is des1gned to' provide maximum cleaning efficiency
through the use of dry ice-as its exclusive cleaning medium. Waste
material in minimized because no secondary wastes are generated. . Non-
Destructive Cleaning is the exclusive-supplier of the patented NDC
cleaning systems and fac111t1es that use dry 1ce as their exc]us1ve
c]ean1ng med1um

= . RADCO. - Rad1at1on Attenuatlng Dev1ces Company, Incovporated
- P.0. Box 1012 ‘
.Rockville, Maryland 20800 i
PHONE : (301)279 -7511 :

Shielding
= Secur Tech Company
5755 Willow Lane S .
Lake Oswego, OR '97035- 5340 . S
PHONE : (503)636 6831 FAX (503)636—9642
ETectronic 1dent1f1cat10n systems, barcodmg
»  SKC-West, Inc.' |
Fullerton, CA 92631
PHONE: (714)992-2780
Detector tubes, sampiing pdnps;=IH.samp1ing media

* Additional vendors and information mayibe added to this Tist by sending the
additional information to the ALARA Program Office. MSIN: S0-19
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7.2 Vendors Spec1a11z1ng in Decontam1nat1on

Specialty Category:
“AC -

- EP

-This 11st of vendors was obta1ned from the Nuc]ear News 1994 Buyers Guide.

it
: '
1

Abrasive Cleaning Hw? H1gh Pressure Water ..
BM  Barrier Mater1a1 ’ NG ; Noble Gas Decon Systems
c Chemicals * PC:’. Protective Clothing.-
CD Chemical Decontam1nat1on PS : -Plugs-and Seals
CE  Containments S.: - Services .
C0 Containers - SH © Shielding.
CR  Cryogenic C1ean1ng N Str1ppab1e Coat1ngs
CS Concrete Scabbling U:: . ,Ultrasonics
D Drainline i UW - UTtra-High Pressure Water
E Equipment VB’ VacuumiBlasting, Abrasive
 Electropolishing, VE: Vibratory Finishing
HF - High Pressure- Freon VS; Vent11at1on Systems-’

* NOTE: - Some of - these decontam1nat1on techn1ques have the potential to
increase’radioactive air emissions. Contact FDH Regulatory Support
at 372—0840 or 376—1271 to determ1ne if an Air Permit is required.

Vendor.}‘.' : :3!3 Specialty

AARVAL BM, CD, CE, SH

Contact Ted Turbenson (800)328 3361

ABB Combustion Eng1neer1ng - C, E, S, AC

Contact Jay Holbus (203)285 3833

ABESOCO Industries Inc. ) AC, VB

Contact Art Field (310)327 4920

Accurra Products and Serv1ces .
Contact Mike Butts 1360)377 8213

c, CE, PC, S, HS

Contact David Dack 1491)825 1400

AECL Technologies S.
Contact B. Deist (301)417 0047 .
Aero Tech Laborator1es Inc. 1

‘E, PS

ALARA Eng1neer1ng
Contact Wayne’ Capo]upo (49§)462 2997

S, AC, HS, HW

Alaron Corporation.’
Contact James TayJor (803)791 9900 :

s, AC, CD, CS, EP,
HS, HW, SC, VB~ -

Alliance, Inc.
Contact Manny Irw1n (616)447 5915

“1's, AC, HS, HW, PS, SC

Contact Gary Blackburn (813)445 1500

American Ecology Corp . S
Contact Fred Gardner (71%)424 1900 _
Apex Techno]og1es W, S, AC, HW

%
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Vendorb‘

'Specialty

Applied Rad]o]og]ca] Control .

Contact La Shell Jahn-Keith (800)241 6575

¢, E, S, AC, CD, CS,
CR, D, HS, HW, SC,

- UW, U, VB
ARMEX-Long Seivices: Inc. VB
Contact Mark Schneider (2Q4)763 8433
Associated Bag Company PC, SH

Kathie Kukla (800) 976- 6100 o

Associated Technologies
Contact David Estabrook (516)331 2323

E, AC, CR, WM, VF

Atlantic Nuclear Corporat]on
John P. Anderson (617)828- 9118

cb, PE, SH

Babcock & Wi]cox Nuclear Techhb1dgies
Contact Bi11 Warner (804)385—3234

E, S, AC, CD, HS, HW,
SC, VB -

3

Bart]ett Serv1ces Inc. -
Contact Jerry H1att (800)225 0385

sC, E, VB, V§

Brand Industrial Services ':s
Contact Steve Booth (606)325 8845

AC, W, UM, VB

Brand Utility Services .

E, AC, HS, HW, Ud

Contact John Ch1ang14§203)767 2156

R." Brooks Assoc1ates, Inc. -
Contact John Gay (203)589 -4000.°

'S, AC, HS, HW, SC, U

CH,0 International C,E
Contact John Eakin (509)452- 1006

Canberra Nuclear-Products Group S
Contact J. Miller (860)238 2351 .

Carboline Co. - P SC

Contact Jernx;Arno1d41504)733 3791

Chem-Nuclear SystemsInc. f
Contact Conrad Cooke41803)256 0450

C, E, S, EP, HF, U,
VF :

CE, PC

Coastal Network, INC.
Contact M. Moy]es (508)746 8868
Concrete C]ean1ng, Inc.

Contact Mike Connacher (534)388—2572

VB

Container Products: Corporat]on o
Contact James Granathan (800) :635-5647 .

DDH Nuc]ear, Inc.
Contact Al Holmes (419)225 6244

S, AC, CD, CS, HS,
“HM, N, VB
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Vendor .

Specialty

Decon International Corp
Coritact John Kowal (412)831 3000

' ¢, E, S, AC, CD, CS,

EP, HS, HF, HW, PS,
SC, UW, VB, VF

Decon Systems, Inc
Contact Steve McLaugh11n (803)453 ~5350 °

-C, E, CS, HS, HW, SC,
Uy

Dufrane Associates, In

Contact Kenneth Dufrane §4§0) 675 9350 -

E, S

Duke Engineering & Serv1ces,,1nc
Contact E. Abrams (704)382—7766

cD

E]ectro -sonic Systems, Inc.
Contact 0. Jackson (904)799 7076

“E, S, EP, HW

Env1ronmenta1 Alternatives, Inc.
Contact Chris Norton (603) 256—6440

E, S, AC, CS

Environmental Scientific, Inc.
Contact Costas Gounarakis (914)941 0847

b, U

Exploration Products
Contact Dennis Medina (800)448 7312

E,S

FQS Environmental Services, Inc. '
Contact Ed Guthrie (904)260~6856

CR

Framatome USA, Inc.
Contact Chrlst1an Buchalet (703)527 4747

s, €D, EP

GE Nuclear Energy
Contact Steve Barber (408)925 1151

Hazard Technology, Inc.
Contact David levinson (800)852 3698

Cs, VB

Hilbert Ass$ociates, Inc.
Contact Steve Mxller4§518)584 0166

¢, E, S, CS, HS, HW,
. B VB .

Hot Cell Services Corp. '
Contact Ron Campbe11A1206)854 4945

S, AC, CR, EP

Iceblast, Inc. CR
Contact Jerry B]ankensh1p (318)261 0690

ICS International, Ltd. ) cS
513)831-8888 - 3

Inflatable Abatement Systems . E

Contact Phil OTivieri (800)962-2565

International Technology Corp.: :
Contact Jim Mahoney (310)378 -9933

s, AC, CD, CS
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Interstate Nuclear Services E,S

Contact (413)543—6911 »

J & L Protech Corp. AC, NG, VB

Contact L1sa N1cho1son (402)]22 3303

K1ieber and Schultz,. Inc. :
Contact Don;;ym441516)293 6688

C, E, S, AC, EP, HH,

VB, VF
LANCS Industries - ' E
Contact Kevin Bylin (206)823- 6634
Long Painting Company . SC.
Contact w1111am Brown (496)763 8050
Master-Lee Decon Services, Inc: S, HS, HW

Contact Robert Burns (609)654 6161

Nelco -Manufacturing Corp
Contact Brad Roberts (800)256 3440

E, AC, CD, CS, VB

NFS - Radiation Protect1on Systems, Inc. S, HW, UW
Contact Marc Green Leaf (860)434 0660
Non-Destructive Cleaning, Inc. E, CR

Contact Pat 611115 (508)660-~ 3064

NSSI/Sources & Serv1ces, Inc. :
_Contact R. Gallagher (713)641 0391

c, E, S, CD, EP, HS,
W

F,

NSS Numanco, Inc. '
Contact Fred Erskine (717)838 8125

E, S, AC, CS, CR, D,

HS, HW, PS, SC, UW,
- VB .

‘Nuclear Associates C, CD, HS
Contact Harris Targoviik (516)741 -6360 .
Nuclear Shielding Supplies, Inc. AC, UW, VB
Contact Tom Hurkett (602)7489362 .
Pentek Decontamination Products, ‘Inc. ¢, E, S, CS

cOntact Patrick Nace (412)262-0725

Power Products & Serv1ces Co.
Contact Timothy Montgomery (804)525 8120

E, AC, HW, VB

Power Systems Energy Services,: Inc.
Contact Steve Tuzik (203)285-4444 .

C, E, S, AC, HS, HW,
'SC, U, U .

Protection=Enterprisés NOCHAR. .

£

Contact Linda Page (509)375-3069
PTS Plant Technical Services i

E, S, AC, CS, HS, HW,"
SC, UM

3

Contact Amin Bishara (305)598-0602
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Venddr‘q"

“Specialty

Quadrex Corp.
Contact David Wry (615)482 5532

¢, E, S, AC, CD, EP,
HS, HY, CS, W, VB

Contact Roger Assay (408)982- 0601

RADco. Radiation Attenuat1ng Devxces Company, Inc. B
301)279-7511
Radiological & Chemical Techﬁo]bgy, Inc: ' EP

RUST Federal Services i
Contact Den1ce McMahon417Q4)409 9100

S, AC, CD, €S

Scientific Eco]ogy Group, Inc.
Contact Jim Gibson (515)481 0222

c, E, §, AC, CD, Cs,
EP, HW, SC, UW, VF

Contact John Raymont (713)520 9030

Siemens - Power Corp. - IS AC
Contact J. Nordah] (206)453- 4300

SKC Inc. E
Contact Carol Knouse (412)941- 9701

Uni-Chem Chemicals C, E, €D, HS
Contact Carl Post (216)255 4070 :
Vectra Technologies,: Inc. b E, S, CD
Contact R@x,Fortney41204)874 2235

WasteChem Corp.

AC, CR, SC

*Additiona] vendors and 1nfofmat1on may be added to the table by sending a

copy of the table with the add1t10na1 information marked, to the ALARA Program

Office. MSIN S0-19
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7.3 Shielding Tables A
T _ . SHIELDING
.BETA Radiation '

) Thicknesses of low Z materials in inches, to absorb beta radiation:

=S

"_Energy (Mev) Plastic (Lucite) Concrete - Aluminum
0.5 - " 0.1 « . 0.05 . 0.05
1.0 0.2° L 0. -~ 0.1
2.0 0.3. ' 0.2 - 0.2
3.0 0.4, 0.3 0.3

GAMMA Radiation

Shield material half-value layer; in inches:

Energy © lead 7 A Iron: Concrete | Water
(Mev) - | (150 1b/7t°) :
0.5 - ( 0.2 I - 0.4 . 1.3 - 3.0
1.0 0.3 - 0.6 1.8 3.9
1.5 0.5 ' 0.7 2.3 4.8
2.0 0.6 | o8 2.6 5.5
2.5 0.6 0.9 ~ 3.0 6.2

To use half-value layers: Shielded dose rate = unshielded dose rate (1/2)",
where n is the number of half-value 1ayers

Percentage of 1 Mev Beta Radlatlon Absorbed by Various Common
Matenals and Equipment

Materials and Equipment C 4% ABsorbed
Cotton Coveralls ® . . 20
Plastic Hoods or Goég]es' P 30
Cotton or rubber g]bves g 30
Neoprene gloves ' L 50
Paper (0.3 mm) ) - 90
Safety glasses or respirator - ' 90
Range of beta particles in air.- Ru]e of Thumb Range is -about 12 feet/Mev

beta energy.
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7.4 “Stores“ Hater1a1 for Use as Temporary Sh1e1d1ng

There are many- products and materlals Tisted in the "Storas" -catalog on
"Soft Reporting” that can:be used to: prov1de temporary sh1e1d1ng for
radioactive materials. The:following list is only a small portwn of the
constant]y changing materials ava11ab1e

a. . Beta Shielding-The foHowmg th1ckness of materials will completely
attenuate all Beta radiation normally encountered at Hanford:

Aluminum - 0.3 cm or:0.118" . . Plastic - 0.5 cm or 0.197"
Rubber - - 0.7 cm or.0.276"

Note: Plastic, plywood and rubber materials are combust1b]e.-
Contact facility safety personne] before msta]]atlon.

Material Info from "Stores" Cata]og

Stock No. 'UOIv P Descr1pt1on o Page
- b 5 ) . No.
0040-5450-025 Sh{; Plexiglass; Type G; 1/16"x. 48"x %2" Commercial .Grade, Clear, - 471 .
;1 Colorless, Hasked and Untrmned -
- I Pl t 1/81x 48, 72" L Grade, Cl
0040-5450-050 | Sht | &b S ee™ pavpen ind” Unérimed Formercfat Grade, Clear, 471
- - pL lass; . T 37169 484X T21; C | Grade, CL ,'
0040» 5450-065 | Sht Co?gl‘-?e::s‘ Hazgeedeand Unt:lmeé eﬂn\erc\e T wer 471
00R0-5850-075 | Sht | sl s i e eerial eyl | 471
—5650~1 lexigt nx 48nx 7217 U Grade, Clear, ]
0040-5650-100 | St | B e i et Coomeretat Srode, Clear i
0040_5550_125 Sht | Plexiglass; Type‘e; 1/2x 48ux 72" Commercial Grade, Clear, 471
-} Colorless, Masked and Untrimmed
-5650- | plexiglass; Type-6; 3/atx 36u x 600; C \ Grade, Clear, y
0040-5650-150 | Sht | B e b ittt % Cheer 471
0042-3385-100 | Rol | Matting, Rubber; Black, Corrugated, size 1/8% Thick x 36" Wide 632
i b 25 Yards Long
0046-0376-140 Ea Plete Type 6061 T6;- Aluninun,' 1/4")( 24" x 72" ASTM 8-209 912
0046-0376-160 Ea: Plate, Type 6061 T6; Aluni;nm; 3)8"x 241x 72" ASTM B-209 912
0046-0376-170 | Ea | Plate, T ype 6061 16; Aluniﬁun} 1720% 24%% 7290 ASTH 5-209 913
0046-0396-110 Ea Sheet Type 6061 T6' Aluniﬁu'n; 0:1251x 481X 144"; ' o 914
0045_0396_163 Ea | Sheet,' vTYpe_ 6061-T6; Alunirxu'n;. 0.063"x _48"x. 1440, . 914
0046-0400-032 Ea sheet; ‘rype; 11005H14 Altjnin‘l.ﬂﬁ, 0.032¢1x 48" i/‘/o" . 914
0046-0400-250 Ea‘ Sheet; Type 100 H14 Alummun, 0.250%x 48ux 1444; ° . 915
0040-5580-050 | Sht | Plywoed, Exterwr, Fire Retardant, 1/29x 4'x 8! 473

0040~5580-075 | Sht | Ptywood, Ex}e_rxor, Fire g’efardant, 374 40X 8! 473
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Galﬁma Shielding-Denser materials- which contain. Jarge numbers of

electrons make the best shielding for Gamma radiation. The thicknes$ of

shielding needed to reduce:the radiation levels is dependent on the Gamma
Photon Energy.’

Forboexamp]e:
radiation from a Co

1/2" of. Tead'or 374" of steel will reduce

souirce: to one-half its original value. 2" of lead

or 4" of steel . will reduce the radiation to 1/10 its original value. If

the source of radiation is: from Cs1

rad1at1on to 1/10 its omgma] va]ue. ,

Matema] Info from "Stores" Cata]og

1" 0f Tead wﬂ] reduce the

Stock No. . UOI Deschtmn : Page
. o No.
0046-1505-140 | Ea | Plete; 3041 Stafnless Steel; 1/4nx 48nx 1200 913
0045..1505_170 Ea' -| plate; 304L'};$tainless steei}’1/2"x 4gnx 125" 913
0046-1630-011 Ea ‘Sheet; 304L;:Staintess Steel; 0.1300K 48 1200 915
0046-1630-016 | Ea | isheet; 30413 Staintess Steel; 0.060"x 484x 1204 915
0046-1630-020 | Ea | Sheet; 304L} Staintess Steel; 0,636% 48nx 120 915
0049-1600-022 " Fa | Sheet; 304; stafnless Steel; 0.03125% 4anx 120n 923
"0049-1600~026 | Ea | Sheet; 504; stainless steel; 0.01875"x 48v 1200 923
0046-8090-140 | Ea; |- Plate; :Black- Steel; 1/4nx 487 1200 913
0046-8090-170 | Fa | Plate; Black; Steel; 1729, 4@ 1200 914
0046-8090-190 | Ea | Plate; Black; Steel; 3/4m 48ix 1200 914
0046—8.090-210 Ea | Plate; islac‘k_';. Steel; 4ix 48ux 1200 914"
0046-8090-230 Ea, ‘| plate; Black; steel; 1 1/2% 48%x 1200 915
0045-3115_ioo Ea.' Sheet; c;rb9}\ Steel; 0.135% 48K 1200 ‘916
0046-8115-110 Ea | sheet; Carbp; Steel; 0.1196m 48 1200 916
0046-4940-150 | Ea | ieads Bricks. sux 4o 3n 912
0046-4950-100 | Lb | tesd; LpGs 50 or,100 b ingots ! 912
0046-4990-040 | Ea | tead; Sheets, 16 48 ‘4av, 4 tb/fe2 912
0046-4990-300 | Ea | Lead; sheet;. 172 48k 48%, 30 tbrel 912

c.

T

Neutron' Shielding - Ma’ter:'i'ais” that cbnfaih a 1ot of hydrogen atoms are

the best materials for attenuating neutron radiation. .It can take up to

10 inches of water or polyethylene to reduce the neutron radiation by a
factor of ten.:

good neutron shields.

vendors.

The "stores? system does not stock materials that. are
: These will have to be purchased from private

installing neutron shielding.
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8.0 CONTAINHENT SKETCHES AND STOCK NUHBERS

This sect1on focuses on a var1ety of conta1nment sketches and the associated
spare parts inventory stock numbers. R. L.:(Bob) Brown can be contacted on
(509) 372-2932 for information on the acqu1s1t1on and stocking of

) conta1nments

8. 1 Spare Parts L1st

These ‘items’ may be obta1ned at Bu11d1ng 2101M Door 106 in the 200E Area
or by ca111ng (509) 373~ 1850

" stock No. ' UOI. S *, Description

6175-1610-0590 |- EA | Poly Bottle, 5 gallon, with second closure plug

6175-1610-0924 EA Cone Shaped Catch Conta1nment 12" Diameter

' 6175-1610-0925 . 1 ‘EA Conta1nment F]at Bottomed 18" Diameter

6175-1610-0926 { EA »Conta1nment Mechan1ca1 Jo1nt

6175-1610-0927 -EA‘ ContaInment for'5 ga11on Poly Bottle

6175-1610-0928 | EA Conta]nment Tent Type I (for non- vent]]ated
. operations) -

6175-1610-0929 | :EA | Containment Tent, Type 11 (for vent11ated
. L app11cat1ons)

6175-1610-0930 | ;FA" | Containment Tent.Floor for Type I and IT Tents

' 6175-1610-0936 EA_| Bungee Cord, 174" Diameter x 500 feet-

6175-1610-1260 EA | Containment Drain Assembly, 172"

6175-1610-1720 EA | Poly Bottle Fill and Vent Assembly, 5 ga11on

6175-1610-1722 EA Filter, Canister, 30 CEM¥® .

6175-1610-1724 | ‘EA | Filter, Glove Bag, 2 CPM

6175-1610-1726 _% EA F11ter, Type II Conta1nment tent 1n1et 18" x 18"
) X 1/2

6175-1610-1930 - ‘EA Framel for Dqghouse Glove Bag

617511610~1932 4. EA Frame, Type I/II Conta1nment Tent, 1" sch 40
. 1s - ga]van1zed pipe

6175-1610-1934 EA | Frame, Type B (Type II, III, IV, & VI'glove bag)’

6175-1610-2230 - | PR | Glove; 18" rolled cuff, size 11 (for glove bag)

617571610-2234 PR | Glove, 15" ro]]éd cuff;-size 9

6175-1610-2238 | EA | Doghouse Containnent

6175-1610-2240 " |. EA | Glove Bagj Type:I (FIC)
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Stock No.  |.U0I £ © ' pescpiption

6175-1610-2241 | EA | Glove Bag, Type 1I.(for 4" Riser)

6175-1610-2242 EA Glb\'/e'BagJ TXE§'1V:(Greenawa9)
6175-1610-2243 “EA_| Glove- Bag, Type VI:(Rulon)

6175—1610—2244 EA G]ove Bag) szg VIIl (Butch Hall)

6175-~1610-2245 EA G]ove Bag, Type X (W11der)

6175-1610-5656 | EA | Pumb; Hand Siphon

6175-1610-6200 EA Riné, Glove, 5 172".Inside.Diameter

6175-1610-6914 | RL | Sleéving, 8" diameter x 100", 12 mil,  translucent
: yellow, clear or.white : . :

6175-1610-6916 RL | Sleéving,:12" diameter x 50*, 12 mil, translucent
] ye110w, c]ear or white .

6175-1610-6918 RL- S]eev1ng 24" d1ameter x 50', 12 mil, transiucent
) yel]ow clear, or white

6175-1610-6920 PK S]eev1ng, 6" d]ameter x 100", 8 mil

6175—1610—7440 1 EA Igpeigﬁ Flexx Tape, 3" x 20 yards
6175-1610-7442 EA Igge;;g-Flexx Tape, 6" x 20 yards

6175-1610-7760 | EA | Tube; {Transfer, 6" diameter Rigid PVC

k< Additional information may be added to. the tab]e by sending a copy of the
table with the additional 1nformat1on 11sted to the ALARA Program Office.
MSIN: S0-19 . i :

** 3040 CFM fI]ters can also:be obta1ned from Lancs Industries
(206)823-6634, G/0 Corporat1on (504)847 0564 or Frham Safety Products
(615)254 ~0841,
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8.2 Sketch

“POLY BOTTLE CONNECTED TO A CATCH CONTAlNMENT
(USED TO COLLECT RADIOACTIVE FLUIDS)

Cone’ Catch Containment o |
# 617 5—1610-0924 = .
—~—< o o

c
Stock” # 6
rain Assem bly .
tock # 61 5—1610—-1260 —

| Poly Bottle Conuammepu
~—___ Stock Number 6175—1610— 099”

Filter Vent Assembly
Stock # 61 (5-——1610—1 720

"

5 Gallon Poly Bottle
Stock #6175—1610-0590
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8.3 Sketch
- CATCH CONTAINMENTS
(USED TO COLLECT FALLING DEBRIS OR DRIPPAGE FROM RADIOACTIVE SYSTEMS)

Mg FiaAT Dottomed Zasch Sontalrment
, STocxk F 8175-1815-083F

Deq taten Cormta(rmant
B173-1810-0824

36




Reévision 3

ALARA Tools Listing

8.4 Sketch

TYPE | GLOVE BAG, FIC GLOVE BAG

Expioded Viaw

0

1.3

Overh=ad View

D

)

wl w6

P

A

G

Glovs Porss
7" x 18" Serviss Sisevs
3" X §" Service Sleeve

110" x 2&* ‘Service Sleeve

Cwizh smlastic ead)

Prsssus Box 8" x 8" x 5%

wiTh 1" Velsra Sea= oz iazes

zad ouz=r flags..

Toam bre=athes FilTsrs assSasbiy, &% x &4° FilTas

Xaviniea 3, devendar 7, 1984,
Stecx & 62735~1410-1240
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TYPE Ii:

Ixploded View

8.5 Sketch

STANDARD 4" RISER BAG ‘

e B

T

O e

Tide View

>

: m Am
o
©
L

I QUMY nNuy

Revision 3. November 7, 1994,

Stock @ 67:15-1010-2241

Glove Slewve

32 x 50~ Service Slawvw

3= x 4 Service Stacve

18" x 3° Sarvics Zlesve

Pasmout dax )

7% % 63° Sarvice Ileeve -

Castalivd Tosm Frwecher Filter. 3% aquarw
2= Yeiern £I1ap 31X 3T x AYD
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Zxsloded View

: 8.6 Sketch
TYPE IV: Greenaway

2 g

OO

Lt
W

GJO)
8@@

Side View

% Fi

)

204"

Top View

vn o>

=

F
—

o

=

Rsvirica 4, Xovander 7. 1964
Stock « 6175-1610-2242

Q.uove Sleeve
12" x £0% Service Sleevs

3- x 6 Sarvice Jleevw

24" Sarvice fleeve, tapered Ta 132" ar. bottom.
307 leoay

Fisrout Bax’

. 7" = 60" Serviow Sleeve

2" Velcro (Tlsp iz €7 x 187D

24~ x 43~ Servics Sleeve

4= x 4~ foam wreather filter with
ourer closore Zlao
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8.7 Sketch

-TYPE VI GLOVE BAG: RULON GLOVE BAG

Izplodad Viaw

©0|

©

©0

v,c“n__@m.
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Sida Viaw

2sH00 x|

———
. - -~ .
A  Glove Sleevw
3 12" x 63~ Sarvice Slewve
c 3" x 8% Service Ilzave
: 3 12* x 24~ slmwves vith 2
& side eval e velcrs
. 2 Puszoiz Zex .
e ‘¥ 7 m &3 Sarwias Slewes
Fa) h 2o Veless (Flep is 6% x 1895
O MOT APFLI
. L 4° x 4" faam Sruather Iiltar wizh
avser cleswes flap .
Aavisisn 2. Neveabse 7, LD@‘
Sieer » 6175141022243
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.8 Sketch

TYPEV

R

(o]
@ @ : B}
Glove Siccvesx .

77 ®.12" Service Slecve |
3" = & Service Slaeve
21 x 48" Siecve

& x 3" x 6" Pasrous Box

4% xz @ Dreathes Filter
2% Valore Paoel, 18* x &%

-0

lmuumn-

© Revision 2
Special Order
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: 8.9 Sketch
'TYPE_ Vill: BUTCH HALL GLOVE BAG

| Side Views -

Part Cloave mwmasuae fareat)
e tnch faan T1iter

(i

Tal} -

5O | - Toot

00 k

o]
Miln

QOL

Beviuien I, Wevermer €, W4,
Stoex * $17S1RTO-T4a
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8.10 Sketch . : =
TYPE X GLOVE BAG: WILDER GLOVE: BAG

@]E]@ @o . :

ool - F

= =

Sido View

Revizion 2. November 7. 1594
Stock v 8175-1810-2243

Qove Ngeve .
2% x 60" Servicre Slewve
3% x £* Service Slaeve
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2~ x IE” imaer - -
Passop: Box
. 9~ x 60" Servics Sisevs
e 2 Velero (Flap ix 6~ x 18%)
. & 12~ x 28" Service Slaeve
E " 4% x 4= Zoan Yreather Zilter -—;-:A
cuser :lnsvr- flep
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gD wr
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8.11 Sketch
. TYPE B CONTAINMENT FRAME:

TYPE I, HIL, 1V, AND VI GLOVE BAG,FR‘AME

. See Vv
1 SHwATTC IChende -
roe T e—
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) 8.12 Sketch: :
TYPE | CONTAINMENT TENT

(FOHR NON-VENTILATED APPLICATIONS)

Sme 40 =g~

. @ = 3evice lilewve
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. § D 23" Vieoww .
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.8.13 Sketch
TYPE I CONTAINMENT TENT

(FOR VENTILATED APPLICATIONS)

PT.2% 1

e

£ vemtitation Siewe

293° Virmew

Sams Ovt e

. Plent smsenmiy Oevefd
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14 Sketch )
BREATHER FlLTER ASSEMBLIES

- Sreasher Filter foc Veaailssed Teass
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8.15 Sketch . LT
TYPE I/li TENTS o L
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8.16 Sketch
106-C Splash  Guard
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'D‘ose R L_]ZCleOl_\Ii T“ECHNIQUES

A. TIME: Reduc1ng the time spent in. rad1at1on areas is an effect1ve means of
reducing dose. Radiation doses:iare directly proportional to the time spent in
a radiation area. Thetechniques Tisted below are effectlve in reducing the
time spent in rad1at1on areas'

NOTE: When working: w1th f1ss1onab1e mater]a]s, spec1a1 contro]s and work
practices areiréquired. ;Cgntact your,Criticality Safety Representative
during the p]annlng phas ;ensureeyour planned work steps and use of
engineered contro]s are approved for|use with f1ss1onab1e mater1a1

1. Preliminary P]ann1ng.3‘ ;

Involve Radcon eariy -in the p]ann1ng process to obtain 1nput on
radiation/contamination levels’ and poss1b1e ALARA protect1ve
measures that can be used

Rev1ew current sur‘ ys:of the work area and travel routes

Review 1essons 1earned from prev1ous JObS A database named SHARE
(Search Hanford Accessible Records: Electronically) is available
through:Radiological Eng1neer1ng that scans ‘thousands of lessons
1earned from a11 DOE s1tes See Paragraph D below.

Determ]ne what serv1ces will be requ1red and coordinate their
procurement ; ‘

Determ1ne 1f a separate d]sassemb]y or prefabr1cat1on area should
be estab]lshed in 30w rad1at10n area.

Determine if mock—up ‘training is necessary to assure workers can
complete the work eff1c1ent1y

Gbtain necessary spare parts and spec1a1 too]s.

2. Preparat1on of Rad1o]og1ca1 Work Procedures :

Comp]ete an ALARA Management WOrksheet if the work: exceeds the
"trlgger 1evels" of :MHC- IP 1043 Sect1on 10, )

WaTlk-down 'the work drea and determ1ne if 1nterferences or
insulation have. totbe ‘removed or temporary-covers need to be
1nsta1]ed on other components to prevent damage ‘during work.

P]an access to and ex1t from the work area

Prov1de for necessary serv1ces and commun]cat1ons




Remove sources of radiation, if pract1cab1e. This could include
flushing a hot—spot to_remove a source or’, 1so1at1ng the source so
personne] ‘can't get‘ ar.

Plan for 1nsta11at1 n_of temporary sh1e1d1ng

Schedu]e decontam1nat1on work steps at the start of the job and
after spec1f1c work steps dur1ng the job.

_WOrk in. 1owest rad1at1on 1eve1s.

Perform as much wor s_pract1cab1e outs1de radiation areas.

Cons]der use of spec1a1 ‘tools or f1xtures that will allow the work
to be performed 1n 1ess t1me w1th -less skilled workers.

Determine 1nspect1on requ]rements for Radcon and QA

Determ]ne test1ng re u1rements

.De]ete unnecessaryzwork FIF someth1ng can be repaired 1nstead of
’ rep]aced, 1t may save s1gn1f1cant t1me and dose.

M1n1m1ze the d1scomfort of workers (weather, temperature,
lighting; etc.). If work involves knee]]ng on hard surfaces,
cons1der knee pads or’ portab]e pads.

Estimate the person rem needed to perform. the JOb This may
include a‘time~motion study of ‘each individual to determine the
time spent in the radiation area.

Work Practices: - ‘ .
Do the job right the ‘first timé. Detailed planning is essential
in ensuring that workers are prov1ded the. opportun]ty to be .
successful. ,;:_. I

Br1ef workers pr1or o’ performing rad1o1og1ca1 work to ensure they
understand what' it is they are supposed to do, are staged to
perform-the work, and answer any questions they may have about the
work steps and the expectations: This briefing should include the
techniques necessary {for dose reduction, contamination control,
.and waste minimization. ‘Using ‘scale mode]s, drawings,
photographs, and v1deo tapes are ways to improve these br1ef1ngs

Rehearse the cr1t1ca1 work steps ih a mock-up to ensure the
tooling, engineered contro]s,.and the technlca] work procedure -
work properly. oo : ‘

Specia]ized mock—upftrain%ng may be required to teach workers how
to perform work operations in a realistic environment that
duplicates the actual work area and conditions. Information on




“how to conduct mock—up training is ava1]ab]e in WHC-IP- 1043
0ccupat1ona1 ALARA ; Program. S

Keep unnecessary workers out of the work area. Management tours
of the work area are helpful in’'ensuring the numbers of personnel
performing the work. are proper and personnel are working in the
most efficient manner::- The final decision on the number of
personnel ‘should be dec1ded at the pre-job briefing.

Use electronic dos1metry ‘to track dose and time in the work area.
This dosimetry can be set to alarm if the worker gets into a high
rad1at1on f1e1d or the1r tota1 dose is near a preset limit.

Control access to H1gh Rad1at1on Areas so that anyone who has a
need to enter must . first convince a manager of why the area must
be enteréd and what:.is:going to be ga1ned If there is no value
added the entry shou]d be denied..

Consider co]or—codlng systems in rad1atlon areas to 51mp11fy
routine 1nspect1ons ‘By marking different components with
different ‘colors, it might be.possible to reduce the time it takes
to 1ocate these components

Use spec1a1lzed too]1ng to speed up work. Use electric or
pneumatically powered wrenches for unbolting and rebolting flange
connections.. Use automatic we]dlng machines to perform critical
welds in: h1gh rad1atlon areas.-=

Cutting: machines mounted to the outs1de of piping can be set up
quickly. and will cut and bevel the pipe for welding in one
operation:’ This simplifies the preparation of the weld area and
e]lmlnates the need to gr1nd the end prep.

Use a hydrau11ca]1y operated shear to cut! out abandoned piping
qulck1y if the piping is -not going to be rep]aced If the piping
is going to be replaced, consider installing piping that has
removable plugs that allows for the insertion of flexible
hydro1a11ng equ1pment if 1t becomes hlgh1y radioactive later.

Use eng1neered and adm1n1strat1ve ‘control$ to reduce the use of
respirators, in order to increase the worker's efficiency and
decrease the time in the: ‘radiation’ area. MWear face shields
instead of resp1rators 1f the concern is to keep the workers. from
touch1ng the1r face oo

Select protect1Ve c]oth1ng based on the expected contamination
levels,: stab111ty and -the. form the contamination is in. Wear1ng
the propér PPE ensurés’ that contamination'will not be spread in .
the work area or onto ‘workers:clothing or;skin. This would create
problems in recovering from the incident and increase the time
workers ‘would have:to vemain in the work area. Excessive PPE
requirenients hinder the worker, increase the potential for heat
stress and requ1re more time to dress/undress




On jobs where respiratory protec¢tion is required and/or heat
stress is a possibility, consider using ajr-fed hoods instead of .
full-face'respirators; The breathing air helps cool the worker's
body: and ‘the workers perform move efficiently. Getting certified
breathing .air takes some éffort, but on a Tong job, the benefits
can exceed the effort to 1nsta11 the air system

Use exper1enced workers to perform work steps in rad1at10n areas.
A dedicated crew of experienced workers can often times perform
the work faster than a crew of'inexperlenced workers.

Video- tape port1ons of the work on Tonger jobs to use for tra1n1ng
new workers. and- for h1stor1ca1 files/lessons 1earned

The two—man rule used for safety often results in two personne]
entering a: rad1at1on area‘ to accomp11sh the work that could be
done by -one person:. ‘Consider using cameras to monitor personnel
rather than doub11ng “the dose by sending two personnel into the
rad1at10n area ;,. . .

Scaffo1d1ng or stag1ng erected 1n rad1at1on areas takes time and
exposure:to 1nsta11 and vemove.: Consider leaving it installed for
repet1t1ve work’ or' mod1fy the fac111ty with permanent equipment.

In the past, some fac111t1es mon1tored the progress of work by
"counting the number.-of: personne] and the hours spent in the work
area. 1This has resulted in contractors sending a large number of
personnel into the:work area as soon as the prejob br1ef1ng is
complete in order to improve their statistics. .There is not
always work for everyone and sometimes different personnel want to
work in the same 1ocat1on

D1g1ta1 cameras have been deve]oped that create photo maps of High
Radiation Areas. Thé camera is downloaded into a computer, the
images refined, components are ‘labeled, and the high radiation
areas are ‘marked. . The finished photograph is black and white but
the. h1gh radlatlon areas are shown in colors.

B. DISTANCE:

1. Distance is, the second of the dose contro] methods and can be more
important. than time spent in a‘radiation field. When dealing with a
single; source, the radiation.level drops. quickly as you move away from
the source. By ma1nta1n1ng d1stance from the source, the worker can
spend more time.in the area and receive less dose. The following
techniques use "d1stance“ to reduce dose

In a mixed radiation field where rad1at1on is coming from many
different sources,.it is important that the workers understand
where the sources are -and the radiation levels in the work area.
Workers should know where the hot 'spots" are located as well as
Tow dose "standby areas" where they should. move to if the job has
a short de]ay. . :




Instruct the worker to stay as far away from the radioactive .
source as posslb]e .

Use remote hand11ng tob]s when posslb]e If valves are located in
high radiation areas, it ‘may be possible to install remote
handwheels: that, wou]d a]]ow the va]ves to ' be operated from low
radiation areas: . ;

Use closed circuit- te]ev1slon to mon1tor work areas or components
so that personnel can sti]l perform the necessary inspections and
over-sight without 'entering radiation areas. Cameras are
available .that tilt, pan and.zoom in-and out. They can be color
or b]ack/wh1te and: be constructed-of rad1at1on hardened mater1a1s
for-use; 1n H1gh Rad1at1on Areas. i it

If high- 1eve1 rad1oact1ve sourcés or waste have to be moved,
consider ‘using wheeléd carts or equivalent to allow personne] to
perform’ the movement w1thout gett1ng near the high dose areas.

The type of cutt1ng equ]pment chosen to cut highly radioactive
piping can' have"a. s1gn1f1cant effect on radiation dose. Workers
have to get close to:the pipingto install/remove a cut-off

machine ‘or. to use a port-a-bandisaw. A german saw or saws-all can
be used w1th the worker pos1tloned farther from the pipe.

Robot1cs shou]d be cons1dered when perform1ng highly radioactive
work in.confined spaces in order to reduce dose. Robotic devices
- and man1pu1ator arms used-on-site ‘include tractor devices for
inspecting; piping,: rémote. arms for handling equipment underwater,
and special arms for ‘sampling’and monitoring the internals of -~
underground tanks.’: Micro-robotic .devices-have been deve1oped that
_ resemblé a; "bug" These devices can.crawl: through small pipes and
cracks to ‘perform 1nspect1ons H]gh dose’ sav1ngs are anticipated.

C. SHIELDING'

1. The types of sh1e1d1ng used to reduce dose rates is dependent on the
type of radiation and its-energy level., The decision whether to install
temporary, shielding or not ‘can be comp11cated in some facilities,
therefore, Radcon shouldbe ‘consulted early in the planning phase. An
evaluation as t0 whetherito use’ shielding, which type to use, .and all
aspects of sh1e1d1ng use-hds to be comp]eted Facilities that have an
aggressive temporary shielding program have demonstrated the most
success in reduc1ng dose. The fo11ow1ng techn1ques use “shielding to
reduce dose: .* - .

Cons1der stag1ng teémp orary shle]dlng near a rad1o1og1ca1 work area
if there is a possibility that highly radjoactive waste or
components:will be.encountered during the:job. This shielding
could be 1nsta11ed qu1ck1y to: reduce work area dose rates.




When hand11ng h1gh1y rad1oact1ve samples or sources, thicker
‘protective gloves ‘¢an be worn which will significantly reduce the .
beta radiation dose ratesi Surveys have shown as much as 80%
reduct1on 1n extrem1ty dose rates by using the thicker gloves.

When work1ng on’ rad]oact1ve waste tanks or: systems, consider
leavingiwater in the system to ‘provide sh1e1d1ng to reduce dose
rates. - . .

Some- fac111t1es have roll- around shadow shields that can. be p]aced
between the hot. spot and ‘the worker

" Radiation levels on the outs1de ‘of glove boxes can be reduced by -
using lead bricks inside the glove box, leaded plastic for the
windows and f1111ng wa]] cavxtxes with water.

Water sh1e1ds are tanks that can be pos1t1oned near a source and
“then filled with water. If the tank-has a tendency to leak later,
the water can be removed and the tank refﬂ]ed with sand

P]exxg]ass a]um]num p]ate and . rubber matting are "stores" items
that can:be used effect1ve1y to'e11m1nate prob]ems with high
levels of ‘beta rad1at1on N

D. SOURCE REDUCTION: ' Source reduct1on means that 1f we can keep rad]at1on
and contamination levels low, we .can perform the work with less risk and limit
the spread of contamination. The result should be that workers will spend
less time in the work‘area and-not be exposed to high: radiation levels. The
following techn1ques of source’ reduct1on reduce radiation dose:

Decontam1nate the work area to reduce accessible contamination
levels and plan. for decontamination during the work steps to keep
contamination .Jevels low.. By’ decontaminating the work area before
thg Jjob starts,. you may be able- to accomplish the work in 1ess'
PP

Cover areas w1th p]ast1c or. tape that are “immediately adjacent to
the location where*high levels -of contamination might be present
during the job.. Th1s will make these areas easier to
decontam1nate at the end of the JOb thereby sav1ng t1me and
exposure L

If the area can't be covered cons1der pa1nt1ng the area with
str1ppab1e latex pa1nt After ‘the.paint dries it can be removed
in long ‘strips and this decontaminates the surface. This coating
can be applied and the'work performed in reduced PPE since it
covers up h1gh levels of removab]e contamination.

Consider the waste streari created during the job. Take actions to
separate 'low-level iradioactive waste from.mixed waste during the

- job. By planning for waste m1n1m1zat1on time will be saved in
the rad1at1on area. : . .




-ALARA protective measuresitaken to.reduce contamination spread
often result in reduc1ng the time it takes to perform work steps.
Highly radioactive components can be ra1sed into a sleeve to
prevent. the spread of contamination. This eliminates the time
required .to decontaminate!the ared.later. ~Portable HEPA filtered
ventilation units or. 'vacuim cleaners that draw a suction close to
the source of contamination not only help; control- contamination
spread, but may reduce PPE requirements and decontamination time.
Misting the work area with a Tight water spray or fixative has
proven successfu] in :reducing. airborne contamination. The use of
"sticky.pads" in work ,areas where ‘there is a high. probability that
.contam1nat1on w111 b ftracked can reduce contam1nat1on spread.

Chem1ca] decontam1nat1on of p1p1ng systems or components has been
used to. significantly reduce dose rates. :Chemicals are added to
"~ the system, allowed to soak and’ then f]ushed to a collection
fac1]1ty : . i

$ i .
-If jobs 1nvo]ve vacuum c]ean1ng h1gh ]eve]s of contam1nat1on,
consider 1nsta]]1ng d chip collector made.from 30 or 55 gallon
waste containers in'the suction:hose to collect thé debris. Since
the debris is already in ‘the waste'container, there is no need to
empty theivacuum cleaner. -In.some facilities, HEPA filters are
mounted to the insidé ‘of 'the dram’1id so the chip collector will
contain’all the radioactive particles and prevent the vacuum -
¢leaner: from becom1ng a hlgh rad1at1on source. -

If a vent1]at1on hose is p]aced in the work area to prov1de
negative ventilation, the HEPA filter may.become highly
contamindted and become a’ source of high radiation. To prevent
this, an in-line HEPA filter can be installed in the suction hose
to co]]ect the airborne particles. This filter can be easily .
shielded and changed when‘ necessary without affecting the aerosol
test of the system'HEPA filter.: At the end’of the job, the in-
1ine filter can be disposed in a radioactive waste container and
the ventilation’ system upstream of the f11ter will not be a-
rad1at1on source L e

=Expandab1e spray foam is beang used in venta\ataon ducts and
piping toireduce the poss1b111ty of contamination spread during
removal. .Holes aré cut in the tops of the ventilation ducts and
the spray foam is added to comp]ete]y 111 the internals of the

-ducting.  :Small. spray ‘cans.are ‘being used to add expandable foam
through. a small. dr111ed hole at“locations where horizontal piping.
is ‘'going to be cut:!::This forms 'a’'plug at the cut location and
prevents airborne contamlnatlon and spillage dur1ng subsequent
cutt1ng operat1ons K .

) Pract1c1ng waste mi m1zatlon in the work area can save t1me Tater
trying to separate hdzardous and radioactive materials. A
separate bag or containment sleeve for low-level and mixed waste
is an effective method, of minimizing waste. Others ways to reduce
the amount of m1xed waste created 1nc1ude; use subst1tute




materials that are ‘ngn- hazardous, only take what you need into the
work area, and cover hazardous materials so they can be surveyed
and re]eased at the end of the Job

"Good housekeep1ng" throughout the Jjob as: we]] as at the end will
significantly reduce the‘t1me>1t takes_to recover from a spread of
contam1nat1on P 4 P : .

An aeroso] generator has been recent]y used to apply a “f1xat1ve"
to h1gh1y contaminated _underground pits. “A.vendor mixes chemicals
and then bombards them with sound waves to form an aerosol. This
smoke-1ike material moves slowly down a hosé and through an
opening in the concrete cover.block over the valve pit. The
aerosol completely. fills the air space inithe pit and-all surfaces
are covered 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 when the cover:blocks are removed.

Work in these highly ‘contaminated pits has’been accomplished
without any spread:of- contamindtion. Smear Surveys ‘show the
removablé contamination i§ very:low, once the fixative has been
app11ed The fixative. washes: off easily when sprayed with 1iquids
or rain:‘ Potentialiuses-in the future include ventilation ducts,
fume hoods, and process rooms- at Plutonium facilities. In
addition; 'a diluted str1ppab]e latex decontdmination paint cou]d
be applied: remotely:.using this -technique and then the area entered
by personnel who could strip the coating off, decontaminating the
surface: {;Contact Cra1g Upchurch at (509) 373 0074 "for more
1nformat1on
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RECOMMENDATIONS CONCERNING THE REDUCTION IN THE USE OF
RESPIRATORS .. ' = i

Respiratory protect1on is often worn when perform1ng rad1o1og1ca1 work to
prevent the inhalation; of airborné radiocactive particulate. The DOE
Radiological Control Manua] DOE/EH 0256T emphas1zes 1n Art 316 that:

"Eng1neer1ng contro]s, 1nc1ud1ng conta1nment of radioactive mater1a1
at the source wherever practicable, should be the primary method of
minimizing a1rborne rad1oact1v1ty and 1nterna] exposure to workers",

2. "Adm1n1strat1ve contro]s; 1nc1ud1ng access restr1ct1ons and the use
of specific work practices designed.to minimize:airborne contamination,
should be used as the secondary method to m1n1m1ze worker internal
exposure." : :

3. "When engineering and adm1n1strat1ve controls have been apphed and
the potential-for airborne’ rad1oact1v1ty still exists, respiratory
protection shou]d be used to 11m1t 1nterna1 exposures Use of
resp1ratory .

4, "The selection of resp1ratory protect1on equipment- should ‘include
consideration of: worker safety;icomfort ‘and eff1c1ency The use of
positive pressure respiratory protect1on devices. is recommended wherever
pract1ca1 to a]]ev1ate fat1gue and 1ncrease comfort."

Assessments of many of the work pract1ces used in the past have shown that
often times respirators are worn wher there:was little or no attempt to use
engineered controls or use work practices that would reduce or eliminate the
presence of airborne particulate.. Often times respirators would be specified
simply to ensure personnel did- not contaminate their face by touching it with
. contaminated gloves. After many years of wearing respiratory equipment many
personne1 believe it would be d1ff1cu1t to change the workers' mind-set- that
wearing a respirator ensures you ‘will not take any contamination home with you
after work. Many workers 1ns1st 1t 1s the1r r1ght to, wear respiratory
protection. . .

Studies performed on workers wear1ng resp]rators have’ shown the fo]]ow1ng
results: : .

a. There is a- 25% Toss® of worker eff1c1ency when wear1ng a resp1rator

b. An average 1oss of worker eff1c1ency when wear1ng a resp1rator was
about 20% for-most activities and a-40% reduction when wearing the
resp1rator in addition to waterproof outer garments.2 This added
" protective equipment effected personne] in two ways:
(1) Alteration of the phys1ca1 re]at1onsh1p between the workers
and their environment - workers move d1fferent1y, almost Tike robots,
when wearing resp1rators..'



(2). Deter1orat10n of the phySIolog1ca1 condition of the workers -
the consequences’ from conditions which effect the worker's health may be
more adverse than being. exposed to the rad1o]og1ca1 cond1t1ons

c. Add1t1ona1 stress on resp1rator users was re]ated to eight
factors: L .

(1) Increased breath1ng res1stance

(2) Increased dead air space (worker has to breathe in more
oxygen-rich air to rep1ace oxygen def1c1ent air trapped in the
mask -

(3)  Additional weight -

(4) Ergonomic concerns (worker enlarges, balance is affected and
simple tasks are more d1ff1cu1t)

(5) Restricted vision :

(6) Restricted communications : ™

(7) Psychological distress (anx1ety Tevel increases)

(8) Phys1ca1 discomfort . ) )

In order to reach the goal of reduc1ng the number of times resp1rators are
used, companies must first increase their:ability to use eng1neered controls
to remove any airborne particulate beforeit reaches the worker's breathing
zone. Actions necessary to accomp11sh this: 1nc1ude :

a. Increase the use of HEPA f11tered “1oca11zed“ vent11at1on to draw
airborne particulate away from the worker :

b. Consider purchasing "shrouded" too11ng that has an adapter to
connect a vacuum cleaner hose directly to the tool.

¢. Increase the use of glove bags and teach the workers how to perform
work in glove bags.

d. Evaluate spray1ng work areas w1th str1ppab]e 1atex decon paint or
other “fixants" before starting work to fixihigh levels of contamination in
order to reduce the.risks of spreading contamination and possibly reducing the
protective c]oth1ng requ1rements for the rad1oact1ve work

d. Revise tra1n1ng to emphas1ze how to prevent airborne contam1nat1on,
i.e., use of fixant, "spritzing" ‘area'with water, laying damp cloths in the .
work area, frequent w1pedowns of contam1nated surfaces, how to pos1t1on
ventilation, etc.

e. Revise work procedures to 1nc1ude detailed rad1o]og1ca1 control
requirements written in the work steps.

Radiological contro]s,personne1,can.increase the air sampling in the worker's
breathing zone to assure the actions taken are sufficient to prove that no -
airborne contamination is being created during work. If the respiratory
equipment has been specified simply to keep the worker from-touching h1s/her
face, clear face sh1e1ds can be worn 1nstead




If a facility has a “cert1f1ed" breath1ng air system or is willing to set up a
compressor to provide breathlng air, personnel can use air-fed hoods instead
of respirators on many of those jobs that require respiratory protection, as
Jong as the length of hose will not restrict the worker's movements. Air-fed
hoods -are available through' several vendors-and are cheaper. than procuring and
laundering respirators, The ajr-fed hood ,encloses the worker's head and an
inner flap can be tucked inside the protective clothing. The air entering the
hood then passes down through the protective clothing and cools the worker's
“body.. A vortex breathing air cooler* can be ddded which-will cool the
incoming breathing air of up to four workers by up to 50 degrees fahrenheit.
This would not only 1mprove the worker's comfort but also eliminates heat
stress problems.- The air fed hood: is popular with workers with long ha1r, who .
“aren't clean shaven, or need to wear the1r own-eye g]asses

Discussion with rad1olog1ca1 contro1 personne].at a commercial nuclear power
plant shows they have -practically eliminated the use of respirators during
maintenance shutdowns. They have expanded the use of engineering controis and
established better work practices that reduce the possibility any
contamination will become airborne. Workers were.briefed in advance on the
reasons for reducing the use of respirators and there has been an overwhelming
response in favor of us1ng the eng1neered contro]s and app1y1ng good work
practices. L

If a company makes the choice to'expand the:USe of engineered controls, modify
their training and improve their work’ procedures they can reduce the number of
times workers have to wear resp1ratory protection. This will involve the
commitment of money up front to repair, replace or purchase the proper
engineered controls. Once the radiological work can be: performed faster and
safer without resp1rators, the compan1es shou1d recover the money 1nvested

Convincing the work force they will no 1onger be requ1red to wear respirators
to perform certain aobs will take :some effort.’ The company will need to
approach the workers in a way they do not become alienated and willingly
accept the need for change. These changes should first be discussed with
employee unions or work leaders in‘order to: obtain input on how to disseminate
the information to the jnvolved workers. -Management and labor will have to
work together to p1an and ana1yze the fo11owing points:

a. How is the aob going' to be performed now as opposed to the past7
b. Who should 1nform the' workers of the change7

c. How w111 this change effect current training and safety po11c1es7
d. How and when the 1nformat1on shou]d be presented?

Because organ1zat1ons and compan1es d1ffer in many ways, how this information
is presented may vary. -However the general approach should be basically the
same-Improve the work1ng conditions by reducing the possibility of airborne
contamination by using engineering and administirative controls. Train the

. workforce on methods to use to eliminate airborne contamination. Take
extensive surveys in the worker s ‘breathing zone and gradually drop the’
respiratory requirements when you can’ prove that no airborne contam1nat1on has
been detected. i



1 "Respiratory Protection and Worker thclency" G. 8. Kephart; Radiation Protection Management; Vol If,
No. 4, July/Aug 1994 : R . .

2 The effects of Resplratory Protectlon oh Horker Efflclency" R. Lee; Raaia;ion Protection Management, Vol
11, No. 5, Sept/Oct 1994 . ) L i X :

3 "Combatmg the Stresses of Respl rator Use" E; F.;Gee and J. P. Hale; Radiation Protection Management,
vol &, No. 4, 1989 s . ) ) . .

4 Automatic Vortex Breathing Air Cooler can be ﬁurchased from Inhovative Systems, Bremerton, Wa (360) 698-
9418 e T : R

5 "Horkers' Perception of Respirator Use and !nternal pose - A Humanist's Perspectwe" L. M. Dooley and F.
L. Barresi; Radiation Protectwn Hanagement Vol 11, No. 6, Nov/Dec 1994 .




: GUIDELINES FOR USING .
THE ALARA MANAGEMENT WORKSHEET

" NOTE: The ALARA Management Worksheet is available on Macro WEF043. The form
requires you to perform a dose estimate and then evaluate the job to determine
if additional ALARA protective measurés could be taken to reduce exposure or
reduce the spread of contamination. A final dose estimate is then calculated
to document any savings of person-rem. This handout amplifies the questions
used to evaluate the-job and provides suggestions and examples on ALARA

protect1ve measures .that could. be used
{

The Hanford Site Tngger levels that shall requlre formal pre—job
radiological ALARA review of nonroutlne or complex-work aCtIVItles
(HSRCM 1, Artlcle 31 2.3) are, as follows:

® Estlmated collect:ve ‘dose for a task pro;ected to exceed
1 OOO person-mrem

® Predlcted alrborne radloactivity concentrations in excess of -
the Denved Air Concentration (DAC) or an lntegrated
_exposure of 200 DAC ;

. ®  Work area removable contannination greater'than 100 times
the values in DOE/EH 0256T, Rev 1, Radxologtcal Control
‘ Manual Table 2- 2 :
® Entry into areas where whole Body dose rates exceed 1
rem/hr in a work area

® Potential release"s of radioactive material to the environment
that meet or exceed DOE 5000.3B reportlng criteria .
(REPLACED BY DOE 232 1)

In addition, Article 313 of the Hanford Site Radxologlcal Control
Manual, HSRCM-1, requires’ an AMW for infrequent or First-Time
Actlvmes plus semor management and ALARA Committee Review.

What does filling out an AMW do for you?

A. It is the primary documentat1on to* be in comp11ance w1th the
'Hanford S1te Radcon Manua] and 10 .CFR 835. -

B.‘ AMW is a too] to he]p w1th JOb p]ann1ng, document dose est1mates
~--  and measures taken to reduce exposure. In addition, hazairds and




potential emergenc1es are’ 1dent1f1ed and p]ans can be identified
to m1t1gate these prob]ems

€. . The AWM can be used! dur1ng the Post ALARA Rev1ew to compare actual

exposure recejved to the estimate and verify the p]anned ALARA
protective measures were adequate .

Part I: PRE-JOB INFORMATIO_N

- This section i$ se1f—exp1anatory
Ident1fy what tr1ggered the comp]et1on of this AMW
This Tist includes. a block for each AMW Trigger Level, request by

Management or Radiological Contro] or for first-time or
~infrequent work.

Part Il: RADIOLOGICAL EXPOSURE ALARA REVIEW
Part IIA: Est1mated Person Hours

This figure represents the' tota] number of hours that workers, HPTs.
PICs and Engineers w111 spend in rad1at1on areas.

Part IIAl: Pre-job Co]lectwve Dose Estwmat

This figure.is calculated by mu1t1p1y1ng the number of individuals in
each group by the number.of hours each individual-is_in the radiation
area times the average dose ‘rate in.the radiation area. The final
f1gure is the.sum of all. the 1nd1v1dua1 person-rem estimates for each
organ1zat10n

FORMULA: Indivjdua](e) X #Houré x-Average Dose Rate = Person-Rem
TOTAL COLLECTIVE DOSE: Total sum of ali.person-rem '

Part 11B ‘Radio]oqical Protecttve‘Measureilﬁohsiderations

This section’ requ1res you to answer f1ve questions concern1ng the ALARA
Protective Measures that reduce rad1at1on dose.

Part III: Contaminatien Triggefed ALABA Rev1e
_Part IIIA: Contam1nat1on Protect1ve Measures/Cons1derat1ons

This section réquires you to answer seven questions concerning how you
control the work area and the ALARA Protect1ve Measures that reduce the
spread of contamination..




Part IV: General ALARA Review

This sect1on requ1res that you answer f1ve general quest1ons that apply
to most jobs.

Part IVA: Corrected Person-Hour

This section requires you to recalculate the total number of person-
liours spent in radiation areas for workers, HPTs,. and engineers after
you have determined whether additional ALARA Protective Measures can be
used or the number of personne] can be reduced.

Part IVAl: Corrected Pre—]ob Co]]ectlve Dose Est1mat

" This f1gure is recalculated -using the same formula as in Section IIAl
above using the corrected person hours, reduced dose rates, if
applicable, and the number of personne]

‘Part IVA2: Actual Dose Rece1ved

This figure is: recorded at the end of the job when the actual dose
results are available. : °

A detailed breakdown of the quest1ons in Sect1ons 11B, 1IIA, “and 1V are
inciuded on the Attachment. . .

Note: Contact your fac111ty Rad1o]og1ca1 Contro]s Staff, ALARA committee or
the ALARA Program Office at 376-0818 or 372-2881 for assistance in obtaining
engineered controls to reduce exposure or limit the spread.of contamination.




ATTACHMENT
- AMW QUESTIONS i
PART 11B . RADIOLOGICAL PROTECTIVE HEASURES[CONSIDERATION

A. - Can additional or temporary shielding be used to reduce dose rates? .

Consideration for using temporary shielding should be given for work in
radiation areas. The decision to install temporary shielding will be
made by personnel from planning, operations/maintenance and radiological

- controls, with the approval of Criticality Safety, when required. -
Rad1at1on exposure to be received in installing the temporary shielding
should be balanced against exposure to be saved by the workers. The
installation of temporary shielding should normally result in reducing
the total person-rem exposure for the job., A potential disadvantage of

" temporary shielding is that it could interfere with the work and
therefore -increase the time required to accomplish the job.
Consideration should be given to shielding the travel routes to the work
area and the areas where services are routed.

Sometimes it may be more beneficial to isolate or remove the source
rather than try to shield it. ‘Highly radioactive hot spots that are
located near the work- area could be wrapped with screen, plastic,
plywood, etc., to.make it impossible for personnel to get near the
source. This would allow the HPTs to establish "stay times” in the area
based on a lower accessible radiation’levels. If the High Radiation
Area is located in a pipe or:component, ‘it may be smarter to flush the
radioactive material into a co]]ect1on fac1]1ty This gets rid of the
source and will reduce the radiation levels.in the work area.- If the
job involves the movement of a highly radiocactive source it may be
beneficial to use "distance" instead of "shielding" during the period
the source is exposed. HPTs should monitor radiation levels and
unnecgssary personnel: shou]d be instructed to move back during.this
perio :

B. What time saving procedures, techn1ques tra1n1ng, monitoring, mock—ups,
or add1t1ona1 dosimetry will be used?

Time saving procedures could consist of hav1ng photographs or v1deo
tapes taken to record existing conditions in order .to provide better
briefings for workers and provide a historical file. Involving
radiological control personnel’ early 'in the planning process is
riecessary to avoid delays later in the final job preparations. A
planning meeting attended by the appropr1ate personne] to "bra]n storm"
a proposed radioactive job is very useful in getting everyone's 1nput
early in order to begin preparation of the technical work procedure.
Paragraphs 3, 4 and 5 of the “ALARA Tools List" provide additional
recommendat1ons on mock up training, work planning and good radiological
work practices. .

During the walkdown, Yook at the work area and determine if it should be
cleaned up prior to the start of the job. "Good housekeeping” is
essential before, during and at job completion to ensure there is ample
room to work and all unnécessary materials are removed before a
radiological spill occurs.” Unnecessary tools, equipment, and materials




will complicate the c]eanup from a sp111 and add unnecessary so11d waste
that has to be processed. : :

Determine if commun1cations between workers and supervisors could be
" improved by use of radio.systems or-closed circuit television.
Inexpensive radio systems that can be worn under.protective clothing can
be purchased. TV cameras and monitors are available through the ALARA
Program Office at very little charge. These cameras were formally used
to monitor security areas on- -site. - ’ '

Worker comfort can have a significant effect on how long it takes to
accomplish the job. If possible, try and use air conditioning,
ventilation, heating, etc., to maintain -the work area temperatures
between 60-80 degrees. fahrenheit. Add temporary lighting if existing

* lighting is poor. If high levels of noise are present, determine if the
. source of the noise can be secured or'moved outside the work area.
Consider the use of air-fed hoods and cooled breathing air instead of
wearing full-face respirators. This should reduce the potential for a
heat stress re]ated prob]em and the workers w111 stay in the work area
1onger. o IR :

In plans for access to and ex1t from the work area, 1nc1ude a convenient
and large enough Tocation for donning.and removing protect1ve clothing,
for briefing personnel. pr1or to entry.and_for surveying personnel after
exit from the work area.: When considerable work is to be done in the -
facility, provide direct access, if possible, from the change room
through a controlled passage to the facility work area. Plan the access
and exit routes so that personnel do not have to wait in areas where
significant radiation 1eve1s ex1st

In addition, plan in advance for service. 11nes, including Tines for air,
welding, e]ectr1ca1, ventilation, commun1cat1ons, and consider
specifying in the work procedure methods:to minimize radiation exposure
associated with their 1nsta11at1on, ma1ntenance, and removal.

If the work area is 1ocated in areas where radiation levels are high,
consideration should be given to training on a mock-up if the job
“involves complex work tasks.: The types of mock-ups can vary from small-
scale models to full-scale reproductlons of the work area to include
components, interferences and space limitations.  The actual training
can consist of lectures, practice on bench-tops or performing the work
_steps while wearing the protective ¢lothing and using the engineered
controls which.exactly duplicate the work area conditions. The decision
to construct a mock-up and ‘perform training will be a management
decision, but the planner will have to determine if this specialized
training is requ]red and factor that into the planning process.

The mock-up can also be used to rehearse:difficult work steps just prior
to entry on the actual job. Tool1ng can also be operationally tested on
the mock-up Just prior to use ih the work area, -For information on
mock-up tra1n1ng see WHC IP- 1043 ALARA Program Manual, . Chapter 5.

“The HPTs will determine if" add1t1ona1 “suppTementary dosimetry is
required to record dose to extremities or that will alarm if the

e




radiation levels increase. ; In some cases it may be requ1red that the
workers wear dosimetry that can be remotely read to track their dose
when work1ng on highly radioactive components

C. Can alternatives be emp]oyed, such as. spec1a1 too]s, ventilation systems,
) temporary conta1nments, eng1neered contro]s? :

The ALARA Tools List prov1des 1nformat1on on the eng1neered controls
that are available on-site.to be used to_accomplish radioactive work.
This includes information about HEPA f11tered ventilation/vacuum
cleaners, containments, specialized plastic materials, closed circuit
television systems, communication systems, vented fume hoods, glove
boxes, special decontamination methods, special tools, robotics,

. software, fax information, electronic:dosimetry and scale models. The

" Tool L1st also-includes sect]ons on training, work planning, work

practices, vendors and a:1ist of glove bags and containments that are
available in the 200E Area at B]dg 2101M Door 106 (TWRS Spare Parts,
(509) 373-1850:

For certain jobs, the use of spec1a1 too]s or f]xtures have made maJor
reductions in radiation exposure through simplification, reduction in
time or reduction in mistakes.  These:tools should be designed,
manufactured and tested on a mock-up prior to use in radiation areas.
In some cases, use of a spec1a1 too] can’provide less risk of error and
can allow a less skilled:worker:to perform the work. In designing
special tools, consideration should.be given to ease of decontamination.
If special too]s requireicalibration or test1ng, consider specifying in
the work procedure as a prerequ1s1te.,

An inventory list shou]d 'be made for a11 tools necessary for the job and
they should be staged and inventoried-just prior to the start of the
job. Note: Some: tooling may need to be sharpened or calibrated prior to
use. - : o

D.. How have the number of personnel éntering the work area been reduced?

The decision on who is required to be in-the work area is probably not
up to the planner or other person who is:completing the AMW form, but
the planner needs to know in order to: calculate’ the exposure estimates.
Obviously, theré should be no one-in the radiation-area that doesn't
have a need to be there. The use of craft- a11gnment or cross-trade
training can produce significant reductions in the total number of
workers exposed ‘and exposure_ received.-but, this will have to be approved
by management and the worker's unioh organ1zat1ons In any case, the’
members of the work team: shou]d he]p each other,

- In order to maintain personne] exposures at low levels, . a large number
of skilled workers. are sometimes used for a specific high radiation Job
“that could otherwise be pérforméd by a few individuals.” In some cases,
permitting a few individuals to réceive exposures in excess of
administrative .control levels can result in lower total exposure for the
job, because inefficiencies associated with substituting other workers
throughout the job would be eliminated. ., In addition, ‘use of fewer
workers would permit more’extensive’ training of these individuals so




they can perform the work faster .with. less chance of making errors. If
this appears féasible, the :planner or AMW writer should discuss this
technique with: management personne] to determ1ne what the policy will be
for this part1cu1ar Job :

E. List/describe measures emp]oyed to contro] contam1nat1on and the
generation of a1rborne rad1oact1v1ty, as app11cab1e

Rad1oact1ve contam1nat1on on: surfaces can resu]t from maintenance
operatjons, spills of radioactive liquids/particles or the gradual
prec1p1tat1on of airborné radioactive. particulate onto exposed surfaces.
The primary reasons for 11m1t1ng surface’contamination is to limit
ingestion/inhalation, minimize build-up in the environment and control
external radiation exposure if levels: of contamination are high.

The use of glove bags,, conta1nment tents drapes, bull. pens wind breaks
and air curtains; are some, of: the best methods of controlling the spread
of radioactive contamination. .The ALARA Tools List provides
instructions .on how to obtdin this equipment as well as other equipment
used to collect radioactive:]liquids: . The goal is to confine the spread
of contam1nat1on to the sma]lest area when perform1ng radiological work.

The use of HEPA f11tered vent11at1on systems will also reduce the spread
of radioactive contamination as ]ong as it is placed close to the source
of contamination'and the' flowrate is high enough to capture airborne
particulate and draw it into the system.: Section 3.2 of HNF-CM-4-27 and
HNF-SD-0PS-AR-001 will be issued by:April, 1997.  These documents
describe how HEPA filtered -vacuum cleaners and portab]e ventilation
systems shouldibe used to control the spread of radioactivity. If the
ventilation system is Tocated where it discharges to the environment,
without being mon1tored, a discharge permit approved by state and
federal agenciés is requ1red before the system can be operated.

Questions concerning these Systems should be directed to Jeff Luke @
(509)376-8629 or Don Fr1tz @ (509)372 2066

Paragraph D of Part IIIB be]ow discusses whether the area can be
decontaminated. to reduceithe risk. If there is a small amount of loose
surface contamination, there will be Tess chance it can-become airborne.
Decontamination of the work area is an effective means of reducing the
potential for airborne contam1nat1on In addition, plastic, tape,
strippable latex decon paint or other. "fixative" can be applied. A new
technology that has been used involves the pumping of an aerosol
fixative into_highly contam1nated work areas prior to entry by workers.
The aerosol sett]es on all-surfaces and ‘applies a thin layer of fixative
which prevents 'the contamination from spreading. ,Surveys taken after
the aerosol "fogging®" show’very: Tow. contamination levels.  Point-of-
contact for this techno]ogy is Cra1g Upchurch at (509)373 -0074.

Another method that can be-used is to lay damp rags in the work area to -
reduce the possibility that the 1oose contam1nat1on will become airborne
during work. : ;
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PART ITIA CONTAMINATION PROTECTIVE MEASURES/CONSIDERATIONS

_A. Does the work 1nvo]ve post1ng an area-as a COntam1nat10n or H1gh
Contamination Area? :;

The work areafcontamination levels will dictate ‘whether the area is
controlled as a Contamination Area, High Contamination Area or-an
Airborne Radioactivity Area. The protective clothing requ1rements will
be directly effected by how much loose, removable contamination -is
present and what actions: are required for workers to enter the area and
perform work.: .If the work ‘operations:involve using highly aggressive
‘tools that will create airborne radioactivity, additional controls will
have to be used .to controlithe spread of radioactive particles or the

_ workers will have to wear respiratory protection.

B. What type of floor or wall covering will be used, if applicable?

During the job'walkdown, determine the conditions in the work area and
decide whether: they will have an affect on the job. If the floor of the
work area has pipes, valves and other tripping hazards, it might be wise
to construct a raised floor.to reduce the risks to the worker and allow.
the job to be performed faster.- If the work aréa is located outside, on
uneven ground, -you may want level the site before starting work. Often
times silver paper or herculite are placed in the work area to cover
existing contamination-and give the worker a clean place to work.

this way, if the worker.tears the protect1ve ‘clothing, there is 1ess
risk they will contam1nate their skin or: c1oth1ng If a containment is
used to perform work, you may want to place plywood covered with padding
on the floor first. The plywood protects the area underneath the
containment and may prevent it from becoming contaminated if the floor
is damaged. The padding:will make it:more comfortable for the workers
and make the floor more res1stant to tear1ng if heavy obJects or tools
are drug across the floor. -

The wall areas may become contam1nated during work so the area should be
protected before work starts. This can be done with plastic materials,
construction materials, or the area "painted with: strippable Tatex
decontamination paint. Th1s saves: tak1ng t1me to decontam1nate the
area at the end of the JOb ot

c. Shou]d a conta1nment tent or g]ove bag be used7 HEPA filtered?

The decision on whether to'use a conta1nment tent or glove bag w111
depend on several factors Some of ‘the factors are:

e What is the Job scope and what-too]s w111 be used?
] Are the workers sk111ed in us1ng a g]ove bag7
o Wil the ‘work on the JOb spread rad1oact1v1ty into the surroundlng

work area7




The decision on use of HEPA vent11at1on w1]] depend on whether the
ventilation is needed to réduce’ the spread of radioactivity. If a
portable ventilation system:is used, theinlet suction must be located
close to the work area, otherwise: 1t will have very little effect on
collecting airborne rad1oact1v1ty If the ventilation system is

“ installed in a conta1nment ‘but only penétrates a short distance into the
work area, the ventilation system will be ineffective. If ventilation
js installed into a glove bag, it can have a significant effect on
airborne particulate...Any tear or puncture of the glove bag during work
will may not spread contamination dueto the inward flow of air into the
glove bag throtigh the hole. :WHC-EP-0749, Rad1o]og1ca1 Containment Guide
provides guidanceé on the; se1ect1on procurement tand use of containment
tents and glove bags. Copiés can be obtained by contacting Document
Control at (509)376- 5421 or (509)376 9654 or through your area/fac1]1ty

- ALARA Cha1rperson

D. What decontam1nat1on materia]s are needed?

Review a current contam1nat1on survey of . the work area to determine the
smearable (loose) contam1nat1on levels on and near the area to be
occupied by the workers and’ ‘support personnel. ‘If loose contamination
levels are highy there may be real advantages to decontaminating the
area prior to:the start of 'work. Notionly will:this reduce the risk of
spreading contamination but ithei protective. c10th1ng requirements may be
able to be reduced if the contamination levels are lower and.the amount
of radioactive waste created: dur1ng the:job should be reduced. In -
addition, consider specifying in the technical work document that the
work area should be decontaminated after certain work steps in order to
" keep these contam1nat10n 1eve1s 1ow whx]e the- Job is in progress.

If decontam1nat1on is not. poss1b1e cons1der painting the area with a
strippable latex- decon paint to "fix" the contamination and reduce the
amount of contamination that'is loose on the surface.. This paint can be
applied with a paint brush, roller or sprayed. Once applied, it may be
possible for the protect1ve clothing requirements to be reduced since
there is a reduction in theirisk to personnel. At the end of the Job
the paint is simply peeled off and most of the Toose contamination is
removed as part of the residue.: Information on where to obtain this
paint is included in Sect1on 2. 10 of the ALARA Too]s List.

Another techn1que that has been used is'to spray the work area with a
mixture of water and Elmer s.Glue to "fix* the contamination. Mixtures
in the ratios of, 25:1!and '15:1 have béer. used successfully to cover the
surface with a "slimy" 11qu1d that: hardens and becomes tacky. A hand-
pump garden sprayer has been used to apply this.fixant but it could be

- also applied with a brush or paint voller. Elmer's glue is available
from stores on’stock number 0042-0050:007 in one quart cans. Other
products that could either be mixed with water or used alone are molten
or solid waxes, carbowaxes, organ1c dyes, epoxy- pa1nt films, and

~ polyester resins. v

Part IIB, Section E above"deScribes the ‘use of an aerosol ‘to apply a
‘fixant to all accessible surfaces. This has been successful in Tank
Farms and is go1ng the be used in other :facilities soon.




Other work pract1ces that cou1d be used 1nc1ude'"spr1tz1ng" the -area
with water, laying damp rags: around the area or cover1ng the nearby
areas w1th p]ast1c and/or tape L

NOTE For any operat1ons invo]vmg f1ss1onab1e matema]s at 1so1ated
facilities, limited contro] ‘facilities or fissionable material
facilities, consult Cr1t1ca11ty Safety personnel for gu1dance before
app1y1ng str1ppab1e pa1nts or f1xat1ves .

E. Hhat measures have been 1dent1f1ed for d1spos1ng of rad1oact1ve waste°

Facilities are’ requ1red to m1n1m1ze the ‘volume of radioactive solid
waste generated during radiological work. This is accomplished by
minimizing the-amount. of_ material generated segregating materials,

* decontaminating’ too]s/equ1pment reus1ng ‘contaminated too]s/equ1pment
laundering matérials and’compressing waste into-containers to reduce the
volume. The amount of "mixed waste® (hdzardous and rad1oact1ve) is
reduced by 1ook1ng for non-hazardous’ ‘substitutes, only using the amount
of .material you need and;taking:measures;to ensure hazardous materials

.do not- become ‘contaminated. ' Burialicosts for low Tevel radioactive
waste is about: 10% of: what 1t costs’to store mixed or TRU waste. There
will be add1t1ona] costs’later ‘when we decide what to do with the mixed
and TRU waste. Norma11y the best p1ace to segregate the waste is in the
work area. v .

Housekeeping in;the: work area before iduring, and after a job w111

significantly- reduce the quant1ty of mater1a1s that have to be d1sposed
as radioactive waste IR

F. WHhat methods have been p]anned to contro] the spread of contam1nat1on°
(water spray, f1xat1ve, vent11at1on, etc ) !

This quest1on is similar-to. Part 11B; Sections C and E above. Some of
the methods that can be usedito conf1ne the spread of contamination
include: : N :

e Decontam1nate the work area or cover contam1nated areas

® Protect: c1ean areaf'so'they don 't become contam1nated




G. Are the voiding 11m1ts of mu]t1p1e RWPs compat1b1e7

Compare the vo1d1ng 1imi
they are compat1b1e

on a11 RNPs assoc1ated with the job to ensure’

PART IV GENERAL ALARA' REVIEW

‘A. What phases of the work can be moved to an ;area w1th lTower radiation
levels? . ) T N .

Rev1ew a current rad1at1on survey of the work area to determ1ne
radiation levels!in areas dccupied by workers and support personnel.
Can the Tocation; of the work bé' moved: to:another area that has lower
exposure? ' For example: *Can.the 1ocat1on of where a pipe cut is made on
* a run of pipe:bé moved so the worker is'in a lower radiation area? Can
the components be prefabricated outside -a radiation area so that most of
the work is done in a lower radiationiarea? Difficult welds could be
made outs1de the work area:and-the less difficult welds made in the work
area.- ' Evaluate changing the: types of welds to reduce exposure. For
examp]e If the procedure: requ1res a- butt weld, could the procedure be
changed to a socket weld? i+ .

B. How can the 1tem or work are ébe decontam1nated to reduce r1sks7

Part 1IB, Section D descr1bes some of the decontam1nat1on processes that
can be used to:reduce the amount of:contamination present. For
information on‘additional:.chemical-or méchanical:decontamination methods
contact the Remedial Action .Protection Center at’Oak R1dge, TN (423-576-
6500 and request a copy of DOE/EM 0142P Decomm1ss1on1ng Handbook.

C. Describe the 1essons 1earnedithat were rev1ewed and 1ncorporated into the
work packages, as, app11cab1e.v

Each p1anner/schedu1er w111 11ke1y deve]op his/her own historical file

- of previous jobs' and the’lessons learped. In addition, other

“information is available’from Radiological controls and the ALARA .
Committee. Thé Search Hanford Accessible Reports Electronically (SHARE)
program is a system anyone .can-use to retrieve documents related to work
that was accomplished at’all Hanford facilities. To obtain this :
information, contact Julia Hu at 376-1549 who will provide the
information necessary to. put you-into.the SHARE System. In addition,
the ‘1essons learned from' the Rad1o1og1ca1 Controls organization are
available from Jim 0'Connot at. ;373-7289." These lessons learned cover
problems we have' exper1enced 1n rad1o1og1ca1 contro]s at Hanford and
other DOE s1tes. : . L

Bos

D. What existing mater1a1 tooIs, or’ equ1pment currentIy at the Job 10cat1on
can be used to comp]ete the JOb (contam1nated materials or tools)?

Some facilities are usxng contamlnated "too] cribs” to store the1r
tooling and equipment that :is used often to perform radiological work.
In this way, this material is always available and it does not have to
be replaced at the comp]et1on of each job. When the worker has
comp]eted use of a tool, it'is w1ped down to decontaminate the loose




‘surface externa] contam1nat1on before be1ng placed back into the tool
crib. - Tools that remain’in a contaminated work area are specially
marked with yellow orimagenta paint.so they can be easily identified.
Contaminated vacuum c]eaners: and portab]e ventilation systems are i
normally" ass1gned to a fac111ty andido not have-to be obtained for each
job. ‘You mayihave to coordinate the use of this equipment in order to
have it 1nsta11ed and: tested when your Job is scheduled to start.

E. Where are the rad1o]og1ca1aH01d P 'nv 1nc1uded 1n the technical work
document? ‘ Sy

Radiological contro]s that~are:1ncorporated 1nto the work procedure fall
into two categories. (1) .instructions that define how the work is
engineered and’ (2) instructions: that specify key actions to be performed

- during the work. Radiological Hold Points are required to be placed in
the left margin: ‘of the work procedure on those steps that involve
significant radiation exposures, high airborne concentrations or release
of radioactivity to the environment: -Hold points are also included to
ensure surveys:or other actions’ requ1red of HPTs:are performed at
critical points:in the JOb evolution, e.g., obta1n1ng an ajr sample
during the breach of a rad1oact1ve system




ALARA MANAGEMENT WORKSHEET (AMW)

Work Package _No./Procedure

Job Title/Description of Work: . T . ;

Date .* -

page 1 of,
Area/Facility/Location

RWP Nmil:)er Survey Number

ldentify_uhat triggered the completion of th1s AHN. . X

Part 11A1

[1 Estimated dose >1000 person-| mrem‘ [] Management - request .
[1 Work area dose rate >1 rem/hr ; [1 Radiological Control request’
{1 Removable contamination in excess-of 100 times .Table 2-2 (Go to Part III}
[l Potential release of radiocactive material >DOE 232.1 requirements : X
{1 Predicted airborne radioactivity :in excess of the DAC or integrated éxposure of 200 DAC\hrs. :
{1 Other [3 First time or infrequent activity/Extremity dose
Part 11 PART -11A; Estimated Person-hours Pre-job Collective Dose Estimate

RADIOLOGICAL EXPOSURE :
ALARA REVIEW P

T - . person-mrem

PART I 18- RADIOLOGICAL PROTECTIVE HEASURES/CONSIDERATI ONS

A.
B.
C.
D.

E-

Can additional or temporary shielding be used to reduce dose rates?

What time saving procedures, techniques, training, monitoring, mock ups, or addltxonal dosmetry wit! be used?

Can alternatives be employed, such as special tools, ventilation systems, temporary containments, engineered controls?
How have the number of personnel ‘entering the work location been reduced?

Lzst\descr:be measures employed to control contammatlon and the generation of airborne radioactivi ty, as applxcab[e7

|rPart 111

CONTAMINATION TRIGGERED ALARA REVIEW :

]

PART IITA CONTAMINATION PROTECTIVE MEASURES/CONSIDERATIONS ' L s
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Should a containment tent or glovebag be used?; HEPA flltered‘i

what decontamination materials are needed? .
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PART 1V GENERAL ALARA REVIEW
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B.
Cc.
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E.

¥hat phases of the work can be moved to an area mth \ower exposure levels?

How can the item or Wwork area be decontaminated to reduce risks?.

Describe the lessons learned that were reviewed and incorporated into the work packages, as applicable. .
what existing material, tools, or equipment currently at the jOb location can be used to -complete the job
(contaminated materials or tools)? .
Where are the radiological hold points 1ncluded in the techmcal HOl‘k document?
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Guidelines for lncorporatiné Radiological
Controls in Technical Work Documents

Radiological Controls that are incorporated into technical work documents

(TWDs) fall into two general categories: (1) instructions that define how the

work is engineered and (2) instructions that specify key actions to be :

performed during the work. Instructions in the second category are included

‘to coord1nate act1ons among rad1o1og1ca1 contro1 and operatlons/maIntenance
personnel.’ ; . +

- While 'the TWD specifies some of'the radib]dgiéé] controls for the work, it is -
neither necessary nor desirable that all.radiological controls be specified by
.the TWD. . Such a practice would: (1) increase the complexity of the TWD
preparation and execution, and (2) unnecessarily delay work in progress to
process changes to the TWD when radiological conditions require minor changes
to the radiological work practices during-.the course of the work.

'Add1t1ona11y, *such dete11ed rad1o1og1ca1:cohtho1s are not necessary, because
workers are trained/qualified in:their "skill-of-the-craft” , supervised and
HPTs provide radiological contro]s oversight of radiological work

Examples of rad1o1og]ca1 contro]s that’ shou]d not be spec1f1ed in TWDs 1nc1ude
the fo]]ow1ng .

a. Routine rad1o1og1ca1 surveys, such as per1od1c air samples, .
contamination surveys of items removed from a containment and rad1at1on
~ surveys taken while tagg1ng rad1oact1ve mater1a1

b. Routine work pract1ces, such as. the work steps to remove a tool from
a glove bag. 'i™ S

For most radioactive work, the ihdividua]‘who brepares the TWD should
independently incorporate appropr1ate radiological controls into the
procedure. When work is of a unique or highly complex nature and is expected"
to exceed the trigger levels in Article 312 of Hanford Rad101og1ca1 Control
Manual, HSRCM-1 or the work. is. done 1nfrequent1y or this is the first~time per
Art1c1e 313.1, the individual whé is’ prepar]ng the TWD should consult with the
facility rad1o1og1ca1 ‘controls:organization’for assistance in determining the
radiological control requirements and accomplishing a formal pre-job ALARA
review. This is best accomplished early in.the planning process to avoid
delays later and ensure the radiological cons1derat1ons are factored into how
the work is engIneered and executed : i

As part of preparing the TWD, the author shou]d research the process,
facility, room and system to look for:historical data and lessons learned. .
This information should be factored into the preparat1on of the TWD a1ong with
the work scope and actual work activity. For more information concerning
electronic databases that contain radlo]oglca] lessons learned, contact Jim
0'Connor at (509) 373- 7289 Bi11 Decker at. (509) 372-2881, or Larry Waggoner
at (509) 376-0818.




ad1o]og1ca1 Control Instruct1ons that Spec1fy How the Work is Engineered:

The TWD should prov1de the bas1c 1nstruct1ons but need -not reiterate detailed -
instructions or work practices.that are adequately covered by other documents
and taught in WHC training programs. Examples showing the types of work steps
that should 1nc1ude radiological contro]s are:

(1) The type of metal removal tool (i.e. , grinder, cutting mach1ne, :
file, etc.) to be used. for the work. If the use of different tools.is
optional, the TWD should:specify the ‘preferred technique and the
rad1o1og1ca1 cqntro]s requ1red for use of each type of tool.

(2) Use of a rad1o1og1ca]1y contro]led_ventI]at1on system or HEPA
filtered vacuum.-cleaner. =~ The work’package should include a sketch of¢
- the ventilation system and show the flow paths of how air will enter the
containment, if installed, 'and be exhausted. As a prerequisite, the THD
should require an aerosol test by vent/balance personnel. and other tests
_ as appropriate, i.e., smoke test1ng to ensure flow paths are proper or
flow rate determ1nat1ons o
The THD should: 1nc1ude spec1a1 1nstruct1ons related to the vent11at1on
system. For example: the TWD m1ght specify the location of the
ventilation suction hose just pr1or "to performing work steps that may
produce a1rborne contam1nat1on, i. ey gr]nd1ng, mach1n1ng, buffing, etc.

(3) Use of rad1o]og1ca1 tents, g]ove ‘bags or catch basins. At Hanford,
containments are fabricated by the PFP Plastic Shop or procured through
private vendors. Some frequently used containments have been placed in
THRS Spare Parts for purchase by all facilities. These containments are
installed, certified and-removed per WHC-EP-0749, Radiological
Containment Guide. The TWD should require the containment or glove bag -
be certified by ‘Radiological Controls personnel prior to use and at
least daily while work is in progress: The step to initially certify
the containment should include a Radiological Held Point.

Special instructions needed to design unique containments should be
included 'in the work package and referenced in the TWD as required. 'If
a radiologically controlled vent11at1on system is-installed, refer to
paragraph (2) above. : : . :
If the job- involves work‘with fissiehéb1e materials, the make—up air is
required to enter the contdinment through HEPA filters or back-flow
preventers. Contact the: Cr1t1ca11ty Safety Representative to approve
the design of the system

S1gn1f1cant changes in the way a conta1nment is used dur1ng the steps of
a. job may require a step in'the TWD to ensure it is properly posted and
controlled. For example: if the containment is required to be posted as
an "Airborne Radioactivity Area" to accomplish grinding, the TWD should
include a step to ensure the posting is changed so workers realize that
a major change:in-PPE is required.




(4) Methods to minimize generat1on of m1xed waste when hazardous
materials must-be used in areas where they will become rad1oact1ve1y
contaminated.  These instrictions should include using minimum
guantities, substituting rionhazardous materials and taking measures to
prevent them from becoming: contam1nated, i.e., wrap the container in
plastic. Consideration should be given to including instructions to

- ensure the mixed waste is segregated from other radioactive waste
generated durmg work. . -

(5) Max1mum quant1ty of radioactive 1iquid to be expected dur1ng work

evolutions. -Ensure the method used to contain residual 1liquids or

collect larger quantities: is covered by the TWD and approved by

Criticality Safety, if required. If the work is inside a containment

and a drain is required to be installed,.ensure the TWD requires the.

- containment to be leak tested as part of the installation process and

the drain.and associated collection: fac111ty are installed properly.

. Consider adding instructions to: m1n1m1ze the quantities of radioactive
. liquid waste created, if appropr1ate

(6) Performance of decontam1nat10n or other actions to remove or "fix"
contamination. ‘For example: (1) decdntaminate the work area prior to
the start of work and periodically during the job; (2) the work area
-could be painted with strippable latex decon paint or a fixant so there
is less removable contamination; (3) "spritz" the work area with water
or lay damp rags in the work area to-cover the contamination. These
actions reduce the risk of spreading contamination and may allow a
‘reduction in PPE by rad101og1ca1 control. personne1

(7) Insta]]at1on or remova1 of" temporary sh1e1d1ng if not part of
another work package. Guidance; for the-installation and removal of
temporary shielding is provided: by each area/facility in a local
procedure. Consider hav1ng temporary :shielding installed in the work
area and travel paths to’'the work area. Obtain, a recent copy of the
work area radiological survey and discuss with the Hea1th Physics
Analyst, Senior RCT or Manager : _

(8) Insta]]at1on of temporary personne] barr1ers around 1oca11zed high
radiation areas-to prevent workers from getting near high radiation
areas.: Also cons1der f1ush1ng "hot spots" to remove the radloact1ve
source. ol ; .

(9) Insta]lat1on of protect1ve covers that are’installed prior to the
start of work to prevent’ damage to other components which could result
in additional “work 1n the rad1at1on area

‘(10) Establishing, dlsestab11sh1ng or mod1fy1ng hlgh or very high
radiation or contam1nat1on areas.

(11) Spec1a1 packag1ng requ1rements for movement of radioactive tools,
material or equipment if] d1fferent than normal packag1ng techn1ques.

(12) Special ‘handling or’ transfer requ1rements for disposal of
radioactive material or 11qu1d if d1fferent than normal hand11ng or
_ transfer techn1ques. i




(13) Use of other types of - spec1a11zed “eng1neered controls” such as
robotics, " cameras, commun1cat1on systems, spec1a1 tooling, etc.

Rad]o]oq1ca1 Control ‘Instructions that Spec1fv InvProcess or S1tuat1ona1
Actions to be Performed by Horkers or HPTs.;

The fo]10w1ng radiological control. 1nstruct1ons shou]d be incorporated in
. TWDs, as applicable, to coordinate specificiactions between operat1ons,
maintenance and radiological: control personnel.

(1) Contam]nat1on Contro]

(a) Specify when a conta1nment tent g]ove bag, catch-basin, etc,
should be 1nsta11ed cert1f1ed and removed.

(b) Spec1fy contam1nat1on surveys whenever conducting operations
that have been knowd to result in or that-are expected to result
in the.spread of radioactive contamination. Examples of such
operations include: (1) breaching a radioactive system, (2)
removing components ‘or equipment that expose previously
inaccessible contaminated: surfaces, (3) evolutions that release
radioactive or potent1a11y radioactive 1iquid in the work area,
(4) evolutions suchias' gr1nd1ng, filing, or machining that have a -
potent1a1 ‘of generat1ng Toosé, stirface contamination, (5) prior to
removing or opening a glove bag, and (6) changing the posting of a
catch-basin contaminationiarea.: Note: These examples are not :
intended. to be an a]] 1nc1us1ve 11st

(c) Specify fixed rad1oact1ve contam]nat1on surveys prior to working
on surfaces such as the following, if these surfaces were
previously exposed or were suspected of being exposed to
radioactive 1iquids or radioactive’ contamination: (1) painted
surfaces, (2) concrete, (3) asphalt, (4) soil, and (5) surfaces
with residue to be removed. Note These examp1es are not 1ntended
to be an a11 1nc1us1ve 11st ‘

2. Exposure Contro1

(a) Spec1fy rad]at1on surveys whenever operations are performed that
might change radiation:lévels; Examples of these operations
include: (1) installing, removing, or re1nsta111ng temporary
shielding, (2) draining, lowering, filling, or increasing the
liquid level in tanks containing radioactive 1iquids or are used
for shielding for highly radicactive sources, (3) draining,
lowering, filling, .or increasing water level inside a radioactive .
piping system or component, (4) removing highly radiocactive
components or equipment, and (5) flushing radioactive systems.
Note: These examp]es are not 1ntended to be an all-inclusive 1ist.

(b) Spec1fy the need for radiation surveys when the contact
radiation levels on mater1a1 or equipment removed during work is
expected to be h1gh, 1 e., >100 mrem/hr




(c) Specify radiation surveys on HEPA filtered vacuum cleaners or
ventilation systems that are used near highly contaminated
surfaces or radioactive 1iquid ‘collection systems that are likely :
to have an 1ncrease 1n rad1at1on ]eve]s during use.

3. Airborne Rad1oact1v1ty Contro]

Specify. airborne rad1oact1ve contam1nat1on surveys during radioactive work .
_that has been known to cause-oriiis expected to’ cause airborne radioactivity.
Examples of such work include the following: (1) initial breaching of ‘a
radjoactivé system if the work.is performed in-a catch-basin or area that is
controlled as a Contamination Area, (2) root pass welding of consumable insert
butt welds on radioactive systems,: (3) opening and initial entries of confined
spaces, tanks or-areas that contdin radiocactive systems, (4) handling
radioactive material in a Contamination Area if surface contamination levels
are high, and (5) machining: or:grinding contaminated surfaces outside
containments in areas contro]]ed .as Contam1nat1on Areas.

- 4, Other Rad1o1og1ca1 Contro] Instruct1ons.

(a) Fabrication, 1nsta11at1on and/or removal 1nstruct1ons for
catch-basins, glove bags: and containment tents..:These instructions
should. 1nc1ude special techniques -or requ1rements related to the
installation and testing of ‘portable HEPA filtered vent11at1on systems
and temporary rad1oact1ve 11qu1d co11ect1on fac111t1es

(b) Spec1a1 rad1at1on/contam1nat1on surveys on grid maps showing the
Tocation of survey pointsi.if the’ TWD requ1res a special survey be
recorded for record purposes.

Radiological Inspect1on Steps 1n TWDs.

Radiological Ho1d Po1nts shou1d be 1ncorporated into techn1ca] work documents
for steps that require action by the- Rad1o1og1ca1 Control Organization to
prevent radiation exposures in-excess; of Administrative Control Levels, high

airborne radioactivity concentrat1ons, or’ the re1ease of radioactivity to the
environment. {HSRCM 1 Art1c1e 315}

These steps, which requ1re an 1nspect1on by rad1o]og1ca1 control personnel,

are required to be signed off before:work can proceed.. The Hold Point

designator is normally placed at those steps where omission or incorrect

accomplishment of the step could causé a $ignificant radiological problen.

Hold Points may also be included .to ensure: surveys or-other act1ons requ1red
by HPTs are performed at cr1t1ca1 points. ;"

A signature block may be used for other app11cat1ons, such as to verify survey
completion, containment installation,: survey adequacy or that some other

" ‘radiological requirement has been’ met or designated steps.taken. Some

facilities mark these steps in,the TWD as’ “RC Notes" or "Note" to
differentiate between Hold Po1nts,: : .




RADIOLOGICAL HOLD POINTS

Article 315. 3 of the HSRCM-1 states "Rad1o1og1ca1 Hold Points should be
1ncorporated into technical work documents for steps that require act1on by
the Radiological Control Organization to prevent radiation exposures in excess
of Administrative Control Levels, high airborne radioactivity concentrat1ons,
or the release of radloactIVIty to the env1ronment "

In order to establish a site-wide consistency on how Radiological Hold Points
are used, it.is necessary to further define a Radiological Hold Point and
provide some examples of how it is;used. .In addition, guidance is included on
actions to be taken if a Rad1010g1ta1 Hold Poiht is missed and work proceeds -
past the work step. - | i

1.0 DEFINITION: A Radiological Hold Point is a certification signature step
-in a technical work document which radiological control personnel are required
to sign for a.specified action or verification. Radiological Hold Points are’
placed at those steps for which omission or incorrect accomp11shment of the
step could result in a significant radiological problem, i.e., spread high
levels of contamination to the environment, create high airborne radioactivity
concentrations, or resu]t in h1gh rad1at1on dose to personnel.

Facilities should use the symbol (HP) in the Teft margin of the techn1ca1 work
document to identify these stepsiand-include a signature block at the work
step or in an Appendix’ for the'signature, printed name, and date. The action
- to be signed for should be ‘clearly stated so there is no confusion on what
Radiological Control personnel. are required to inspect and certify. Such
steps shall be signed by radiological: control personnel prior to proceeding
beyond the work step unless the step specifically states that work is
permitted to proceed in parallel. '; If no such statement is present, work shall
not proceed until the work step is’ s1gned off.” The (HP) symbol shall not be
used for other purposes.

2.0  GUIDELINES: These guidelines are provided to assist the procedure )
writer/Radiological Control on whether to add a (HP) to the work step. If the
work step exceeds these guidelines; add a' (HP) to the step. Sometimes, the
work situation may be unciear and a (HP) can be added at the discretion of
Radiological Contro]s personnel if they suspect that contamination and
radiation levels may'be higher than normal. The work step should include a
clear, concise description of what: the RCT is to inspect or action to be
performed.
1. Exposure Contro] If high 1eve1s of rad1at1on are present or
expected, ‘evaluate actlons that should be taken to reduce the dose to
workers, i.e., temporary shielding, flushing, isolating the workers from
the source, and that act1ons have been taken to. track the dose, when
required.

(a) Estab11shment of spec1a1 exposure contro]s when working in
radiation fields greater than or equal to 100 mrem/h beta-gamma @
30 cm.

(b) Establishment and removal of high radiation -areas where
personnel could exceed their Administrative Control Levels.



(c) Identify steps where access;ble radiation levels cou7d exceéd
the limits of the RWP o

2. Potential Rélease of Rad1oact1ve Contam1nat1on to the env1ronment
If high Tevels of contamination are present or suspected, evaluate
‘the engineered controls and work practices used to keep it from
spreading, i.e., use of glove bags,’ conta1nments, ventilation,
f1xat1ves, spec1a1 too]s, etc :

(a) Cert1f1cat1on of conta1nment tents, g1ovebags or other
engineered barriers located .outside a rad1o1og1ca1 work facility
where leakage could occur and spread contamination greater than
the HSRCM-1 Table 2- 2 11m1ts.; :

(b) Certification of containment tents glove bags or eng1neered
barriers inside a rad1o1og1ca1 work fac111ty that could spread

- contamination greater than one- hundred times’ HSRCM 1, Table 2-2
Timits. ° : :

(c) Resilt in removable contamvnat;on 7eve75 exceed;ng the limits
of the applicable RWP .

3. Airborne Rad1oact1v1ty Contr01S‘ If'h1gh Tevels of airborne
contamination will be present, evaluate the engineered. controls used to
keep it from becoming airborne;:i.e., vent11at1on, fixatives,
decontam1nat1on dlfferent too]s etc .

(a) Verification of, the adequacy of radiological controls
immediately prior to operat1ons that could generate radioactive
airborne particulate, ‘i.e., grinding, welding, machining, opening
highly contaminated systems,; etc., on contaminated surfaces that
could exceed concentrat1ons (uC1/cc) »>10% of any DAC value."

3.0 ACTIONS REQUIRED IF A RADIOLOGICAL HOLD POINT IS HISSED

If personne1 d1scover that a Rad1o]og1ca] Hold Point was missed and the
verification signature was not.obtained pr1or to proceed1ng to the next step,
the following act1ons w111 be taken.

1. Work will be 1mmed1ate1y ‘stopped and the work area placed in a safe
- condition. The Rad1o]og1ca1 Control Manager and other appropriate
Tine _managers will be 1nformed of the m1ssed sign-off.

2. A Rad1o]og1ca1 Prob]em Report (RPR) w111 be written descr1b1ng the
problem.-

o

3. A cr1t1que ‘will be he1d, 1f necessary, to gather facts and determine
1mmed1ate and long~term correct1ve act1ons. ) :

4. Those actions needing comp]et1on pr1or to resuming work will be
identified and responsible parties assigned.




5.  Once the aétwns are complete, approval will be obtained prior to
restarting the-job from the Rad1o]og1ca1 Controls Manager and
appropriate 11ne manager ; )

¥




) . ATTACHMENT
EXAMPLES OF (HP) SIGN-OFFS:
(1) Exposure Control:
kHP) Perform radiation survey as the shield p]ugvls removed to

ensure RWP 1imiting condition is not exceeded (100 mrem/h @
.. riser opening). ;

.S1gnature ; Pr1nted Name Date

- NOTE: If RWP Limit is “exceeded, stop work, replace the sh7e1d
plug, and either, obtain revision to the RWP or initiate actions
to reduce the radiation levels.

(HP) Confirm that temporary sh1e1d1ng has been 1nsta11ed on the
filter hous7ng

Signature T Printed Name Date

(HP) HPT perform dose rate sufvey around edge of pit to ensure
radiation - Tevels are within RWP 11m1t1ng conditions (<100
mrem/h at waISt Ievel) .

S1gnature i ' Printed Name

Date
NOTE: IF LIMITS ARE EXCEEDED STOP WORK AND REQUEST A REVISION 10
THE WP.

-(2) Contam1nat1on cOntro1

_ (HP) Certify the g]ove bag per EP 0749 and ensure the drain pump
is 7nsta77ed

Sﬁgnature " Printed Name Date

(HP) Perform a contamination survey to ensure the fixative has
sealed the removable contamination.

Signature ' : ' Pr1nted.Name ' Date

(HP) Ensure that splash guards have been installed for
contamination control before cover blocks are removed.

Signature” - .7 Printed Name Date




G

Airborne Radicactivity Controls:

(HP) Pripr to grinding on the‘surface, ensure the area has been
decontaminated, a fixative applied, and/or the contamination
covered with plastic or tape. )

»

) §T§haturé ] i Printed Name Date

(HP) Ensure the portable ventilation system is operating,
positioned so it will draw airborne radioactivity away from
the worker's breathing zone, and has been leak-tested within
Tast twelve months.- : .

Signature - - Printed Name Date

(HP) RCT ensure CAM is operationa7.

Sighatire Printed Name Date



Post-ALARA Review
Guideline

1. PURPOSE: The purposé of this document is to present recommended
guidelines, requirements and responsibilities for debriefing radiological -
work, preparing debriefing reports, documeriting Tessons learned and tracking
of act1on items. The use of this instruction is not mandatory, but if it is
‘used, -it will assure the Post-ALARA Review is .conducted in a manner that will
prov1de the most benefit and document the Tessons learned during the job.

2.. SCOPE: A formal Post-ALARA Review is required for all non-routine or
complex rad1o1og1ca1 work activities that meet or exceed the trigger levels

" established in Section 10 of WHC-IP-1043, WHC Occupational ALARA Program.

These trigger levels are:
@ An actual collective dose equivalent of 5,000 person-mrem or greater
® Actual doses for a task oﬂtéideithe range of +/—25%Aof pre-job estimates
e Use of the stop radiological work epfhority

e A task results in a reportable rad1o1og1ca1 occurrence per DOE 5000.3B
reporting cr1ter1a (REPLACED BY DOE 232 1)

e For 1dent1f1cat1on of s1gn1f1cant ]essons Tearned. NOTE: Management
may decide to conduct: Post<ALARA Reviews to document those actions,
tools or techniques that 1mproved job performance or reduced exposure
and costs.

3. DISCUSSION: A Post ALARA Rev1ew (PAR) is norma1]y comp1eted by the PIC or
cognizant engineer on a standardized form that is then distributed to
appropriate personnel.  The method chosen to obtain the information necessary
to complete the PAR depends on the complexity of the job, use of new
technology, and the’ prob]ems encountered.  In most cases, the PAR is comp1eted
by the PIC/ Cognizant engineer without assembling a group of personnel. . It
may be necessary to'send a questionnaire to each individual with quest1ons
about the job so that each individual can provide input back to the
PIC/Cognizant Engineer for incorporation in the PAR. Occasionally, it will be
necessary to assemble some of the key personnel -in order to document their
input into the report.’ The goal is to record the lessons learned and fix the
problems encountered so they are not’ repeated on future jobs. It is just as
important to record what was done right ‘as well as what was done wrong.

A copy of the PAR form can be obféihed in’ the ALARA Program Manual, WHC-IP-.
1043, Fiqure 10-2, or macro WEF192 on a computer. This form is duplicated as
 Attachment 1 to this guideline. '

_If the PIC/Cogn1zant Engineer needs to obta1n 1nput from the workers, HPTs,
and p1anners, the input can be obtained by contacting each person and listing
their individual comments, S1nce this 1s t1me consuming, a better way may be




to send each.person a quest1onna1re which requires them to answer several Job-
related questions. See attachment.2 for an example. After these forms are
filled out and returned to the PIC/Cognizant Engineer, the PAR can be .
completed with.the confidence that all key personnel had the opportunity to
contribute and the completed PAR documents the problems and lessons Tearned.

If it is determined that a formal debriefing should be conducted with involved
personnel present, the following guidelines may be useful. This debriefing is

normally conducted by the PIC and/or the Cognizant Engineer but may be -
conducted by the Radiological Controls personnel if the main subject or
problem areas are directly related.to radiological controls. Specific topics
‘of concern which may be addressed at a Post-ALARA Review include, but are not’
Timited to: .

Planning’
Training
Special Tooling -

. Radiological controls, 1nc1ud1ng Rad1o1og1ca1 Problem Reports (RPRs),
0ff-Normal Occurrences, control prob]ems and/or the effectiveness of
ALARA Protective measures ’

Prefabrication: :

Technical Work: Procedure/RWP

Quality contro1

Cost . '

Procedural de1ays and/or coord1nat1on prob]ems
Analysis of estimated and actual radiation exposures
Lessons 1earned/recommendat1ons

00606
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4, "DISCUSSION: °

4.1 To get the most value from the Post-ALARA Review (PAR), it should be
conducted soon after the completion of the job while the problems and lessons
“learned are still fresh in the minds of the workers, HPTs and engineers. A
recorder should be selected to take minutes so the important facts presented
at the debriefing will not be forgotten. - These minutes can be used later by
the chairperson to--transfer the information to the Post-ALARA Review form.

4.2 Personnel should be notified in advance that a PAR is going to be
conducted so they can adequately prepare themselves. This notification should
include a summary of the agenda and technical work documents/RWPs to be
debriefed. Specific attributes. to be discussed should be identified and the
chairperson should request app11cab1e work groups be prepared to discuss their
-areas of expertise. The chairperson should also assure the notification’
identifies those organizations whose attendance is needed to conduct a proper
debr1ef1ng Normally this would include, as a minimum, representatives from
engineering, planning, HPTs and crafts

4.3 Personnel attending the PAR should review related procedures, logbooks,
and reports ‘and prepare a 1ist of problems and/or comments to be presented.
If-possib]eL these lists should be forwarded to.the chairperson in advance to
assist in-preparing the debriefing report. Attendees should be the personnel
who actually performed the work or were closely invelved and they should be
prepared to discuss the fo110w1ng top1cs as app11cab1e



a. Crafts: A summary of the planning, training, special tooling,
material prefabrication, operational problems, radiological aspects
(e.g., contamination control, radiation exposure, ALARA protective-
measures, etc), qua11ty contro], coordination, and recommendat1ons for
improvements.

b.” RCTs: Review of RPRs, work practices, assessment of exposure :
received versus estimate, work area radiation levels and recommendat1ons
for 1mprovements .

c. Planners: Rev1ew of costs, preplanning, assumptions made versus
actual work conditions and-recommendations for improvements.v

d. PICs/QA: Rev1ew of prob]ems encountered techn1ca] work documents
- and recommendations for 1mprovement

4.4 At the end of the meeting, the minutes shou]d be read back to the
attendees to ensure they are correct.”” Actions identified during the PAR
should be Tisted in the minutes with estimated completion dates so they can be
included in the debr1ef1ng_report A representative from each organization
having action should sign the minutes. to ensure they understand that action
must be taken to correct the’ problems 1dent1f1ed

4.5 The chairperson should take the m1nutes and any other documents prov1ded
and fill out the PAR form. The information needed to complete the blocks of

_the form are obvious. Once the PAR form-is complete, the original should be
sent to the ALARA Program Office and copies put into the work package and sent
to the ALARA Chairperson. In addition, recommend sending a copy to all
attendees with extra copies to the managers of the groups which have actions
along with a copy of the minutes. To track the actions, contact the facility
Database Administrator or the ALARA Program Office at (509)372-2881 or

- (509)376-0818." .



Attachment

—

POST JOB ALARA REVIEW

Work Package/Procedure . RWP No. . | Area Facility Specific Job. Location

Job Title - . Job Description

What triggered the completion of this Post Job ALARA Review?

Describe any mod1f1cat1ons made to the or1g1na1 work p]an to increase, decrease,:or
change the following: T -

1. Dosmetry . : -l . ,
2. Resp1ratory Protection . )

3. Protective Clothing

4. Tlme/Dlstance/theldmg

S. Personnet

6. Engineered COntro\

7. Contamination Controt

8. Source Reduction

9. - Adninistrative Controls

Evaluate the effectiveness .of ‘the ALARA controls that were implemented. List decontamination factors achieved, installed
engineering applications, and administrative controls which attributed to dose reduction.

Describe any deviations from the ongmal scope including any ptanned ALARA controls that were not implemented and the
reasans.

Describe unplanned situations encountered during the job, especially those that caused increased personnel dose.

List Lessons Lesrned. (Both “Good" and "Improvement Needed" lessons learned are beneficial) -

' Compare the “actual® collective dose and the estimated pre-job collective dose. List and describe reasons for actual
collective dose that-is + or - 25% of the pre-job collective dose estimate. : .

Estimated Prejob Collective Dose . | Actual (Postjob) Collective Dose Corrected Dose Savings/Difference

person-mrem | ) person-mrem . . person-nrem

Potential topics of discussion during the Post Job ALARA Review include:

{1 Planning (good or mprevement néeded)

[ Training (met expectations or additional needed)

[0 Speciat tools (*Did- they work?® or »1s there a need for more use of?"}

[1 Prefabrication (need more or fully utilized) .

{1 Technical Work Procedure/RWP (effective or improvement needed, be spec1flc)

f)° Procedural delay (coordination of crafts, tool or part avaxlabxlxty, procedure changes, etc.)
[ Radiological Controls (RPR, off-normal occurrences, ALARA protective measures)

1 AQuality Controls

{1 Others

1dentify the person performing the Post ALARA Review .
COG/PIC C . bate
Other ’ ] Date .
ALARA Chair . . . Date

Distribution: Orig:inal - Work Package Copies - ALARA Program Office, Facility ALARA Committee Chairperson  (WEF192)




Attachment 2
Comment Sheet S

To:

For:

Comments are needed in order to record and document the lessons learned during the
radiological work just completed. Rather than try and- assemble everyone involved with the
job, comment sheets are being distributed in order to obtain input from the workers and
HPTs that worked the job. These comment sheets will be combined and form the basis for a
Post ALARA Review. .

P1ease answer the quest1ons below that app]y to your portion of the job. Both good and
bad comments are welcomed and apprecxated : : :

‘Question .- R Comments

1. Was the planning for this
job adequate? Yes No

If not, what needs To be done
to improve the planning for
the next job?

2. Was mock-up or specialized
training performed prior to
starting the job? Yes - No
Was the training adequate7 It
not, what should be done to
jmprove the training?

3. Was specialized tooling
used to accomplish the job?
Yes No Did it work
satisfactorily? What changes
should be made to future
tooling.

4. Were the radiological work
practices used to accomplish
the work steps adequate.

Yes_- No . Was there any
spread of contamination that
required the job to be stopped
in order to decon the area?
Yes No . What work = ~
pract1ces “need to be changed
in the future?




5. Were containments or glove
bags used to accomplish the
radiological work? Yes No
Describe how they worked and
what changes need to be made
for future work.

6., If respirators were
requ1red to be worn during the
job, is there anything that
could have been done
differently that would have
eliminated the possibility of
airborne contamination? Did
the réspirators cause you to
spend more time in the work
area and make the- job more
difficult? Yes-  No

7.. Were any Radiological.
Problem Reports, Off-Normal
Occurrences written during the
job? If so, for what reason?

8. What measures did you or
other personnel.use to reducé
radiation exposure and control
‘the spread of contamination?

Did these measures work? Are
there other measures we should
take in the future?

9. Could any of the work been
accomplished in Tower
radiation areas?

10. Were the steps of the
Technical Work Document easy
to understand and in the -
proper sequence. Did the
Technical Work Document
include the radiological work
practices necessary to-
understand each step and the
actions required by the
worker?

11. Were there any procedural
delays, job stoppage or
coordination problems? If so,
what were they? - What can be
done in the future to
eliminate those problems?




12. Did the prejob briefings
cover the things you needed to
know to accomplish your
portion of the work? If hot,
how can these br]eflngs be
improved?

13. What lessons learned do
you think should be
incorporated into future work
plans? Please include the
good things that were done
that should be remembered as
well as other lessons that
should not be done again.
Describe any corrective
actions that should be taken
to make the job better.

14, Additional comments or
recommendations: :

Please return these comments to

so they can be incorporated into the Post ALARA Review.

@ Mai]'Stop : by

Thank you for your input.

make every effort to assure the lessons learned are documented and distributed to

personne] planning future radiological work.

SIGNED

Twill



GLOVE BAG FAMILIARIZATION
TRAINING HANDOUT

_ In order to accomplish radiological work, we use "engineered controls" to

reduce our exposure to radiation and prevent the spread of radioactive
contamination. = Glove bags are one of the.engineered controls we use to
confine the-spread of contamination to the smallest area and enable workers to
perform the vork without wearing multiple layers of protective clothing-and
resp]ratory equipment.. -

Using a glove -bag 1nstead of other types of contro1s offers several
advantages

Less radioactive waste will be created

Less protective clothing will be required

By confining the contamination to the smallest area, there w111 be ]ess
 chance the contamination will be spread

Using a glove bag can result in s1gn1f1cant savings in terms of. time,

money and person-rem. In.tank.farms, using a containment tent to

accomplish a job costs about $2500. 00 The same job in a-glove bag

costs $250.00 ) '

The need for a glove bag should. be identified>in the technical work document
and the RWP. At Hanford, we use tha Radiclagical Containment Guide, WHC-EP-
0749, as the source of information about the installation, certification and
use of containment tents and glove bags. Copies of this document can be
obtained by calling Document Cantrol at (509) 376-5421 or (509) 376-9654.

-Appendix A of the Containment Guide describes the process used to select a
containment. This process is reproduced in part as Attachment 1 -to this
handout. ) o : ’

Glove bags can'be obtained from several sburces. The PFP Plastic Shop has
heat sealers available to fabricate containments and glove bags per your
sketch. Contact the shop at (509) 373-2220/373-5943 or by fax at (509) 373-
3190. Several commercial vendors have provided containments for work on-site
for past jobs. These vendors hormally have several styles of glove bags on
the shelf or will custom build per your sketch. Contact the ALARA Tra1n1ng
Center at (509) 376-0818 for a 1ist of phone numbers.

Several glove bags and containment tents that are routinely used for work at
tank farms are available thraugh the spare parts warehouse (Bldg 2101M, Door
106 in 200E). These glove bags 'can be used for many applications bes1des what
they were originally designed for at Tank Farms. In addition, the assessories
used in glove bags are also in stock: Contact the ALARA Tra1n1ng Center for
assistance at Bldg 2101M Room 226 or call (509) 376-0818.

Another option that can be used to’ obta1n;a,cqnta1nment or glove bag is for
the worker to construct. his own containment using plastic, herculite, tape, or
glue. This has been used on simpie jobs but is normally unsatisfactory for -
complex jobs that have the potential to spread high levels of contamination.



One except1on is that FDNW has their own shop at East Tank Farms and routinely
fabricates glove bags u51ng sheet hercu11te p]ast1c, a sewing machine and
glue. . . .

DESIGN CONSIDERATIONS: A'ppehdix A is a checklist that can assist

 personnel in designing a glove bag. When' designing a glove bag or reviewing a
vendors design, there are severa1 th1ngs to:consider:

What work operatlons w111 be done in the glove bag7
. Khat tools are go1ng to be used? » ‘
How big does the glove bag haveAto be telaccomplish the hork?

How much 1iquid is expected7 Is a drain to a collection facility
requ1red7 o

What are the radjation and‘contamination 1eve1s'expected?

Is the contamiha{ion stabie? o

What other crafts have tb.work,in fhe gfove bag?:

What services are requ1red7 ' .

How much space is ava11ab1e in the work area7

What 1nterferences or- sharp objects are present in the work area?
Will any chemicals be used ‘that cou1d damage the glove bag?

What type of HEPA filter is needed in the glove bag?

Is a pass out box needed to transfer smears and small tools?

WORK AREA PREPARATIONS: Preparation of the work area is important
before the glove bag is installed. o

Cover exposed surfaces that will be in the glove bag with tape, plastic,
herculite; etc:, to keepithem from getting contaminated. Don't cover
areas that are needed to mount tooling or would interfere with the job.

" Remove interferences and:]agging in wdy of the job.
Install temporary'sh§e1ding and/or bfdtective covers if required.
Install’ stag1ng to support ‘the glove bag bottom.or.to tie the glove bag
to if there is not sufficient tie-offs Tocated nearby. If the tooling
used for the job is heavy or heavy objects will be placed in the bottom
of the glove bag, it is important the glove bag not be damaged.

Pad sharp objects that c9u1d damage.the glove bag during use.
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are protected from getting contaminated. If component label plates will
be covered, determ1ne if temporary 1abe1 plates shou]d be installed.

If there are components present that cou]d be greater than 150°F, cover
these areas with flame retardant materials, as required, to protect the
glove bag from coming in. contact and becomlng damaged.

If the surround1ng work area is very comp]ex with many crevices,

consider installing sheet plastic or herculite to cover these areas
_before installing the glove bag. Covering these areas in advance will
make it easier for the HPTs to survey-'and release the area after the job
is complete and may prevent having to decontaminate these areas later if
a spill occurs during the job.

If lighting in the work area is poor, install temporary 1ighting or
use fluorescent drop 1ights for i]]umination.

Consider the need for weather protection, if the glove bag is located
outside. 1In hot weather, the glove bag should be located in a shaded
area. In cold weather, heat lamps' may be needed to wari the glove bag
if temperatures are below: 40°F. In add1t1on protect]on from wind,
ra1n, snow, etc:, is needed

GLOVE BAG PREPARATIONS Preparat]on for 1nsta11at1on should be

accomp11shed by personnel who have received.training on the gu1de11nes and
techniques for installation. These gu1de11nes are outlined in the
Rad]o]og]ca] Containment Guide:and include: ,

Stage the glove bag and assessories’i.e., gloves, HEPA filters, transfer
sleeves, etc. outside the radiation or contamination area and -install as
many of these assessories as possible before entering the work area.
Appendix B is a list of containments, glove bags and accessories that
are located in the TWRS Spare Parts Warehouse in 200 East (Bldg 2101M,
Door 106). There are normally enough of these items in stock to supp]y
TWRS needs and the rest of :the contractors.

Install the gloves (s1ze'10 or-11 is recommended) in the correct sleeve
and rotate so the thumb is turned s11ght1y inward. See Attachment 2

Install HEPA f11ters near the top of ‘the’ glove bag Normally, a 2 CFM
filter is installed in a non-ventilated glove bag. to allow the glove bag
to flex due to small pressure changes that occur when workers use a
glove bag. If the glove bag is going to be ventilated with HEPA
filtered ventilation or vacuum cleaner, one or more 30-40 CFM filters
are needed. Reinspect the filter media after installation to verify it
has not been damaged.- See Attachment 3 .

Inspect everything for cuts, holes or defects before taking each item
into ‘the work area. If the’'glove bag was stored in a cool area, allow
sufficient time:for it to warm-up before f1ex1ng it so that it will not
separate at folds of the mater1a1 : :



While in the staging area, if it is possible to determine where the
lowest part of the glove;bag will be after installation, install a glove

bag drain, if required. If it is not possible to determine the exact
location, the drain willihave to be.installed after the glove bag is

1nsta11ed in the work area. See Attachment 4

Service sleeves 1nsta11ed 1n the g]ove bag should only be cut open when
needed. Unused service s]eeves should- be taped secure]y

- If the g]ove bag has an access z1pper ‘or: velcro open1ng, ensure it works
properly. If a transfer box for passing smears and tools is attached,
ensure it works: proper]y and 1s 1ocated s0 1t w111 not restr1ct
v1s1b111ty ;

If the job involves cutting piping with a cutting machine, it may be
wise to set up the cutting machine and operate it to ensure it works
before installing the glové bag.. Any cutting on the outside of the

piping would have to be author1zed by the work procedure.

GLOVE BAG INSTALLATION 0nce all the prehmmary outfitting of the

glove bag has been completed and ‘all preparat1ons in the work area are
complete, take the glove bag to,the work area-and begin installation.

Tie up the glove bag usihﬁ'elaétic cord ‘or thick rubber bands.

Use inside seals. when. attach1ng the glove bag to p1p1ng whenever
possible. See Attachment 5

Presslock or ziplock access tracks shou1d be’ a11gned and properly
secured. Apply-a str1p of tape’ over theé track to provide additional
security.

Connect required services_and route through service sleeves. Normally
only one service per sleeve.is allowed. , Connect a collection system to
the low point drain, if installed. F1gure B-6 and B-12 of the
Containment Guide shows how to connéct this drain and a pump, if needed
Trace the system from the glove.bag to its final dest1nat1on to ensure
connections are: ‘made up proper]y

Tooling that will be used 1n the g]ove bag should’ have its non- cr1t1ca1
surfaces covered. with tape ‘or p]ast1c to reduce the area that can become
contaminated. -This will: make it eas1er to get the tooling re]eased at '
the end of the job. : o

If the glove bag is 901ng to get highly contam1nated dur1ng use you
should consider laying a‘piece of plastic or equivalent in the bottom of
the g]ove bag. .If it gets highly contaminated, it can be folded and .
placed in the waste sleeve. This will:reduce the amount of
decontamination-required in the glove bag. Use flame retardant mater1a1
if grinding will be accomplished or hot metal ch1ps will fall to the
bottom of the g]ove bag



Testing of the glove bag may be required if liquid is expected or high
contamination levels are estimated. This test can be performed using
air, or water. Page B-16 of the Guide:describes the testing methods. If-
a water test is performed, .rather than removing'the water at the end of
the test, let it flow down the .drain:tubing and check for leaks. 1If
possib]e, have the HPT present to witness the test. This will simplify
the certification process if:the HPT knows there were no leaks found or
that any leaks that were: found,- were .corrected.’ A1r tests are normally .
performed in the shop, - not at the works1te :

When the glove bag is- 1nsta11ed and a11 services are operational, a

- Containment Identification Tag:should .be signed by the installing craft
. and tied to the glove bag :See Attachment 6. Then contact an HPT to

certify the g]ove bag. C .

'CERTIFICATION: The HT will inspect the glove bag per the Glove Bag
Certification Checklist. See Attachment 7.. The HPT will sign the o
Certification Checklist and the Containment ‘Identification Tag. An HPT will
recertify the glove bag da11y, when in use .and" sign the appropr1ate block of
‘the Identification Tag. . - e

WORK OPERATIONS: ~ '

Dur1ng peraods when 11qu1ds are 1ntroduced into-the glove bag, ensure
there is nothing block1ng the Tow po1nt dra1n, if installed.

. Don't over1oad ‘the glove bag Remove waste and-unneeded tools promptly.
If a vacuum cleaner or ventilation system is 1nsta11ed ensure it is
operating anyt1me the’ g1ove bag is opened

Wear additional :durable protect1ve g1oves inside the glove bag when
hand1ling objects with sharp edges. .This will protect the glove bag
gloves and reduce the poss1b111ty that a: worker could be contaminated
and/or 1n3ured if a g]ove s punctured '

In order to prevent too]s from damag1ng ‘the g]ove bag cover sharp edges
or grind off sharp po1nts of the too]s

After using a glove s]eeve, leave the g]ove and. s]eeve inside the g]ove
bag so that it does not become damaged

The transfer sTeeve shou]d be used to’ :insert or remove items from glove
bags when contamination levels:are h1gh See attachment 8. Pass out
boxes may be used for transferr]ng small’ items into glove bags when

- contamination levels are low and permission is obtained from the HPT.
The HPT should take surveys after each transfer to ensure contamination
is not spread. o

If pneumatic too11ng is go1ng to be’ used 1ns1de the glove bag, either -
modify the tool so the air exhausts outside or position the vacuum
cleaner or ventilation hose to remove the air being discharged by the
tool into the g]ove bag



-MAINTENANCE OPERATIONS_:" worl;er's"_"_,shou1d be trained to maintain the
g1ove bag dur1ng use. These'maintenance operations consist of:

Rep]ac1ng transfer s]eev1ng - See Attachment 9 E
Rep]ac1ng damaged g]oves - See Attachment 10
Patching ho]es/tears . - "'

Secur1ng the g1ove bag after work o

GLOVE BAG REMOVAL: Recommended sequence that incorporates the

following steps is recommended: to ‘remove’ the glove bag without spreading
. contamination: . .

Remove tools, mater1a1 and equ1pment Leave the vacuum c]eaner or
ventilation system, 1f 1nsta11ed

Determine if g]ove ‘bag w111 be saved for future use

Decontam1nate the g]ove bag to acceptab]e Tevels per the HPT or RWP
Spray fixant, 1f requ1red i ‘ v

HPT signs the Insta]]at1on Tag - "OK to ‘Remove” p]us sxgnature/date
Remove any rema1n1ng waste:

Conduct prejob br1ef1ng and d1scuss work steps for remova] and
1nd1v1dua1 respons1b111t1es

" Don requ1red protect1ve c]oth1ng

Position large plastic bag underneath the glove bag to catch any
contamination that may fa]l dur1ng remova]

With the vacuum .or vent11at1on operat1ng, if installed, remove the tape
and support cords. ; ;

Loosen the 910Ve bag from the top down. in s]ow,'de1iberate steps and
place into the plastic bag: As each new area is uncovered, the HPT
should survey Decontaminate as required before continuing removal.
Secure’ vacuum/vent11at1on, 1f 1nsta11ed

- Remove rema1n1ng tape/plastic and p]ace into p]ast1c bag
HPT take f1na1 survey and decontam1nate, as requ1red
Notify PIC when .glove bag 1s removed and area has been returned to its
original state i

Formal tra1n1ng on g1ove bags and conta1nment tents can be scheduled through
Becca Flores at (509) 373~ 9502 .
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A . Page 1 of |
WHC-EP-0749 : :
Table A-1. Recommended Containments for Specific Work Activities
Removable Contamination Operation - Containment
Contamination Level - Stability Category
<10 times Table 2-2 Very Stable . Simple Material Movement Very Low Risk
. . : ) ‘ Total = 15-20 -
6 4
<100 times Table 2-2 " ‘Moderately’ Vigorous Material Lew Risk .
: : Stable Movement Total = 21-31
12 . 10
8

>100 times -Table 2-2

18

Low Stability

12

Use of power tools in area

or manual cutting, shaping -

or abrading of material

15

Moderate Risk
Total = 32-45°

Use of low velocity power
tools to cut, shape or
abrade material

20

Use of high velocity power
tools to cut, shape or
abrade material

25

~High Risk
Total >45

nstructions:

Select the appropr1ate block from each of the first three columns. Add .

numbers from the appropriate block in each co]umn and select the appropr1ate N

containment class.

Notes: - 1.

Removable contamination refers to the DOE Radcon Manual Table 2-2.-

2. Containment requirements may be revised up or down based upon génera] area
contamination levels, or dose rates and personnel.protection afforded (for-example,
respirators, ventilation, engineering controls).

3. When contamination levels cannot be verified,

data, the most 1imiting level for contamination should be used.

4. The values on the chart call for subjective analysis.

either by survey or historical

The Radcon

Organization js responsible for making the final determination of the level of .
containment. This should be done in consultation with the line organization.
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‘ CONTAINMENT CATEGORIES
Very Low Risk o

This category of tasks has a very low risk of contamination spread. For these
work activities no specific containment beyond good work practices would
apply. This does not preclude using containment; experience and training of .
the work force would’be the basis for. containment-selection. In this
category, containment might be a damp rag, sleeving, an air.curtain, or even a
plastic bag. .

No certification or work controlling document descrlpt1on of the containment
is routirely required for this category of work
Low Risk v
This category of tasks does have -a risk of contamination spread, but the risk
is Tow. To keep the risk low, the containment device should be identified in
the work controlling document.’ Examples of 'devices in this category are catch
containments, drip pans, bull pens, sleeving, air curtains, etc.
No certification of the containment 1is routinely required, but the work
package describes the containment device/method.

Moderate Risk
This. category of tasks has a moderate rlsk of contamlnatlon spread.
Containment for :this type of work is usua11y total enclosure such as heavy
sleeving, glove bags, or containment tents.- Where total enclosure is not -
feasible, the application of fixatives or other controls should be used.

The containment method should be called out in the work controlling document
and the conta1nment shou1d be certified prior to use.

High Risk

This ‘category of work ‘contains an inherent f1sk of a contamination spread.

" Containment should be accomplished by ventilated tents or glove bags, or other

means of enc]osure used 1ndependent1y or 1n conJunct1on with each other.

Certification of the containment device is recommended The work package must
contain a certification check]1st for the spec1f1c containment used.

Attachment 2



GLOVE INSTALLATION

1. Insert the end of the sleeve
through the ring. Then fold ~ i
the end of the sleeve out to ;
cover the glove ring. . ;

2. Insert the glove into the sleave
in the appropriate working
position (thumb rotated slightly
inward) and fold the cuff of the
glove over the glove ring.

3. Place the rubber ring over : 4, Apply tapebover
glove and sleeve and into the rubber ring.
groove in the glove ring.

5. Push gloves and sleeves inside the containment.

Attachment 2



v Attachment 3
] ' Page 1 of- 2
© + 2CFM FILTER !NSTALLATION '

. Cartridge

Cloth-Backed Tape

1-1/4" Diameter Hole




Attachmen
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' CANISTER FILTER INSTALLATION ‘ : o

t 3
fe

1. Check the following:
e Efficiency test stickers
attached. '
e Metal Housing intact and
“not deformed.
©. e Filter elements intact.

2. Install filter in highest
practical portion of the
containment. . -

: 3. Ensure filter does not obstruct )
30-40 CFM Filter ) :
4. Attach tie~off rubber (or elastic)

band and cord to metal sirap on '

filter ’ .

Sleeve




) ) : Attachment 4"
DRAIN FITTING INSTALLATION ’ :

1. Apply cloth-backed tape to
‘an area (approx. 2" X 2%)
inside and outside the glove -

- bag in the area selected for
the drain. Note: This
should be at the lowest
point at least 1/2" from
nearest seam.

2. Cut or punch an appropriate
size diameter hole through
. the tape.
3. Install drain fitting as
illustrated.
4. Protect sharp edges of ‘hose

. clamps with cloth-backed taoe.,

Stem .
C‘oth-Eack::d Tape

Contzinment Bottom \

Rubber Gasket

Plasuc Washer —




' , Attachment 5.
SEALING A GLOVE BAG TO A COMPONENT

. USING AN "INSIDE" SEAL

(, 7

gl
l&\

Lamim

1. Cover piping with cloth backed t2pe. - 3. Amach cloth backed tape t0 slesving
2. Apply doublesided tzpe to cloth and double backed tzpe t0 make 2
- backed tape. . tight seal. :

4. Wrap again with cloth backéd tape. 5. Install hose clamp and tape over
clamp.




: Aftachment 6
WHC-EP-0749 :

Figure C-3. .Containment Identification Tag

Vork Package &

Installed by - ] . Date:

Initial Inspection by ’ Date: ) . ;

Record of Routine Inspection

T 1 _ . 1 T _ T

Date Time Signature . Date Time Signature

Rout1ne Glove Bag Inspection

1. The_glove bag is free of ho]es, tears or defects 1n.mater1a]s.

2. Components and surfaces 1ns1de the glove bag are covered to minimize
decontam1nat1on

3. The containment is protected from sharp objects, internal and external.
4. The glove bag and -installed service sleeves are properly supported.
5. The gloves are propérly attached and-free of cracka, splits, or holes.

6. The glove bag seal to the component is adequate and insidevseals are used
(if possible).

7. fhe.glove bag is properly aligned to allow access to'the work.

8. If a drain is used, it is located in the low point of the glove bag, is
unobstructed, and is securely fastened to an appropriate collection
system.

8. If a vacuum is used with the glove bag, it is HEPA filtered and has a.
current efficiency test label.
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WHC-EP-0749 . Page 1 of 2
Figure C-2. Glove Bag Certification Checklist .
DATE ) LOCATION
WORK l_’AO(AGE 2 INSPECTED éY (SIGNATURE)

YES NO* N/A*.i CRITERIA

"1, -The glt;ve bag is free of holes, tears, or defects in materia(s .

2. Components and surfaces inside the glove bag are covered to. minimize
* decontamination. i

3. The containment is protected from sharp objects, internal and
external. .

4. The glove bag and instailed service sieeves are properl'y supported.

5; The gloves are properly attached and free of cracks, splus, or
holes.

6. The glove bag seal to the component is adequate and inside seals are
used (if possible).

7. The glove bag is properiy aligned to allow access to the work,

8. If a drain is used, it is located in the low point of the glove bag,
is unobstructed, and is secure(y fastened to an appropriate
collection system,

9. 1f a vacuum is used with the glove bag, it is HEPA filtered and has
3 current efficiency test label.

10. Other *

11, Other

12. Cther

Comrments:

.* Check-offs in this colum must be supported by corments and/or approval signatures; if no criteria are
waived or added, approval signatures are not required.

‘Approvat: Health Physics.

Operatjons.
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The glove bag is free of holes, tears or defects in materials.

- Inspectall seams. Using the thumb, apply moderate pressurc to the scim to verifys completely sealéd. Inspect the .

seams wheic slecves aftach to the glove bag, tug on the slesves to Verify the connection is sealed.
Comporicats and surfaces inside the glove bag are covered to minimize decontamination.
Non-esseatizl surfaces that eould become coritaminated during work should be covered with tape or plastic matedals.
’ Glove bags installed on valves or swuches shiould not cover the identification plau:s iy posswlc. Notify the
PIC to have temporary label plates mstzl.led if required.

The conrainmc::t is- protected from sharp objects, intemnal and external.

Corners of sharp obje:'sl outside the glove bag should be padded or taped before the glove bag is instafled. In '
addidori, protective covers should be instailed on components near the glove bag that could be damaged during work.

The glove bag and installed service sleeves are properiy suppomd.-

Elastic cord shouid always be used to support 2 glove bag 50 the worker wiil not damage the bag during work
operations. Servicss passing through the sleeve shoutd be supported independeatly of the glove bag.

The gloves are properly attached and free of cracks, spiits or holes.
Ensure the right and left hand gloves are ins}al)cd in the proper sieeves with the thumb tiited siightly inward.

The glove bag sezl to the component is adequate and inside seais are used (if possible).

The connection, betweza the glove bag and the componenetis a exitical connestion that is often made over an irreguiar

surface. Special consideraton may be required to ensurs this connection remains secure during operation,

The giove bag is prop_e.-iy aﬁgpcd to allow access 1o the work.

'A person working in the g!ovc bag rmust be able to reach the work. Vesify the aiignment of the glove bag is such to

mmumzc interferencs.

If a drain is used, it is located in the low point of thc glove bag, is unobstructed. and-is sceurely fastened to an
appropriate collection system.

If liouids will be deliberately introduced into the glove bag during the job, 2 "leak test”™ the glove bag siould have
been accomplished as part of the installation process. Giove dags containing drein fidings should not have absorbant
material in the bag and the drain shouid be connect: cd to an aooroona.t.ccoﬂec:mn device, .

9. If a2 vacuum is used with the glove bag, it is HEPA filtered and has a efficiency r.cs.r. label.

Operate the vacuum ciearier to easure the glove bag does not collapse during use. A breather filter should be installed
to instailed to gllow meke-up 2ir t0 eater the glove bag whea the vacuum cleancr is operazed, A tag on the vacuum
cleaner should 1 mmc_te the date of the last efficiency test and its expiration date. [f the date will expire before the job
resesting the t:’ca.ncr now or repizee with a differsat vacuum cleaner. .

is

If pneumatic powered tools will be used in the glove bag deter desez mchow the air discharged ﬁom the too} -vu.l :emoved
from the glovc bag. A remote cxhaust hose may be 2ble to bc attached to the tool or the vacuum cicaner could be
operated while the ool is bcmg used.

NOTE: Aricle 464.6 of Rc(crcncc (o) requires that 2 nuclear safety review be performed and documented,

prior o the use of a vacuum cleaner for fissiic matedal. Recommend this be verify this review has
oean conducted prior to cernifying a glove bag used on a system that contains fissionable materials,




Attachment 8.
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TOOLNTEM INSERTION INTO A GLOVE BAG e

1) Hold slesving.

2) Remove tzpe sclding
sleeve to plastic ring.

'3) Push sleave and tool
into ring as shown,

4) Aftez pushing tool znd

sleeve into ring, gzther open
end.of slesve 2nd make tzpe

joint sscurely, as shown.

STEP

(N

Siesve and Ring cut 5) Tzpe slesve arcund ring 1o
away for clerity = | ’ secure. .

€) Push tool and sleave into
contamination containment
area as shown. .

7) From inside contzmination containmeént
area, make opening in slesving and
remove tool. .

NOTE: After completing item of step 3, disregard
’ cut portion of slesving, continue
as required with nexst removal or insenton,



Attachment 8-

. - Page 2 of 2
TOOL/ATEM REMOVAL FROM A GLOVE BAG .
~ Tool
STEP 1 1) Pass tool thru ring
- into PYC/Poly sleeving. v
2) Twist PYC/Poly slesving
tightly behween tool and
Tool
TEP 2
3) Pinch wisied PVC/Poly
slezving 2nd tightly ape. - -
‘4) Cut in center of tzpe
joint with sharp instrument.
Tape over {o
seal
STEP 3

6) Place tool inside of sleaving
into poly bag and remove from area.




REPLACE TRANSFER SLEEVE

* nvert Slesve Into Transfer Ring,

Cut Through Tzpe Around Ring.
Leave Sleeve Remrant In Place.

Install New Sleeving,

LA

L//./ - \ Secure Past Tape OFf

revious Slesve.

" ATTACHMENT 9

Page 1 of ™

Accordizn New Slesving Onto Transier Ring.

Step 3)

Tape New Slezving
Closed.
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. 5 Page 2 of 3-

REPLACE TRANSFER SLEEVE
(CONT]NUED)

Grasp Slecve Remnant Through New
Siezving.

Step 4)

Step 3)

Pull Sieeve Remaant Into End Of
New Slesving.

Step 6)

Perform Umbiiical Cut.
Dispose of Waste.
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REPLACE TRANSFER SLEEVE :
(ALTERNATE ME‘TH.OD)

STE2 1) ‘Remove hoss clamp/czble ties from
the depleted sleeve. Do not remove
tape xt this dme.

"Placz 2 large rubber band near the ead of
the trensier sleeve to hold it in place.

STER 3) Unmpe the transfer slezve remnant
and roll edges over the rubber band.

Tzpe znd hose clamp/cable de the
new tansier sleeve to the wansier
ring. Cover clamp with tape.

SIEP Y Through the gansfer
slesve, grasp and
pull the remnant into
the new transfer slesve.
Transfer out, urnbilicat ~
cat, and dispose of remnant.




Attachment 10~
) . Page 1 of 2.
~GLOVE REPLACEMENT . o

Lip of damaged glove

/ rolled toscenter of glove °

rng.
Step 1) . '
: Lip of replacement giove '
. placed over lip of damaged
’ giove and glove dng. -

Step 2)

. . Roll or lift lip of damaged giove
Step 3) o over glove nng. Pull demaged glove
‘ into the glove bag. -

Step 4) . Reinsizll the rubber ring and retape new
o glove into place. Replace the gidve and
slesve into the glove bag.

“

Q




Attachment 10~
: - : Page 2 of Z:
GLOVE REPLACEMENT . -

(ALTERNATE METHOD)

STEP B o ' '
’ Pinch slesve closed, tape T
. around, isolzdng glove. <"

7
. Zik-)
Nt

STER Z) ‘Remove tape and rubber ring

from the sleave/giove ring. - 3 /? \ :
. i S ,;}-'\———

Qver open poly bag, remove the dzmaged glbve,

TEP 3
: allowing it to fall into the bag.

TEP 4) Insert the new glove into the slesve.
Place the glove lip over the glove ring.
Reinstall the rubber ring and retape.




Appendix A

- GLOVE BAG DESIGN WORKSHEET

JOB TITLE:

WORK FACILITY: : RWP#
LOCATION OF GLOVE BAG:
SKETCH IS/IS NOT ATTACHED. NUMBER REQUIRED: DATE REQUIRED

DESCRIBE WHAT IS GOING TO BE DONE IN THE GLOVE BAG:

" HOW WILL THE GLOVE BAG BE SUPPORTED?

HOW NILL_GLOVE BAG OE ATTACHED TO COMPONENT?
WILL TEMPERATURES EXCEED I50 DEGREES FAHRENHEIT ON COMPONENTS?

WILL THE GLOVE BAG HAVE NEGATIVE VENTILATION AND/OR VACUUM CLEANER?

MINIMUM SIZE HEPA FILTER REQUIRED IS ____ CFM: SIZE & LOCATION FOR FICTER
SLEEVE IS _ — '
OVERALL DIMENSIONS: - COLOR

NUMBER OF GLOVE SLEEVES, LOCATION & SIZE GLOVES

NUMBER OF PASS SLEEVES, SIZE & LOCATION

NUMBER OF SERVICE SLEEVES, SIZE & LOCATION

STZE & LOCATION OF SWIPE BOX

- ARE THERE ANY COMPONENTS I.E. PIPING, THAT PENETRATE THE. GLOVE BAG THAT WILL

REQUIRE SPECIAL SLEEVES OR SEALING METHODS9

ARE HEAVY TOOLS OR COMPONENTS GOING TO BE PLACED ON THE BOTTOM OF THE GLOVE
. BAG THAT NILL REQUIRE STAGING UNDERNEATH THE GLOVE BAG TO SUPPORT THE WEIGHT?
WHO INSTALLS STAGING?

IS TEMPORARY SHIELDING GOING TO BE INSTALLED INSIDE THE GLOVE BAG?

DOES GLOVE BAG REQUIRE A VELCRO TOP THAT CAN BE 0PENED9 SIZE?
-ARE LIQUIDS EXPECTED? v HOW MUCH?.
SHOULD GLOVE BAG BE WATER TIGHT? SHOULD LIQUID DRAIN BE ATTACHED7

- WILL GLOVE BAG BE TESTED WITH WATER PRIOR TO CERTIFICATION?
Page A-9A




WHAT CHEMICALS WILL BE USED IN THE GLOVE BAG?

ARE ANY OF THESE CHEMICALS DETRIMENTAL TO THE MATERIALS THE GLOVE BAG IS MADE
FROM?

ARE THE GLOVE BAG INTERNALS REQUIRED TO MEET GRADE "A" CLEANLINESS
REQUIREMENTS7

SHOULD THE GLOVE BAG CONTAIN INTERNAL POCKETS FOR TOOLS?

IF SO, WHERE?

SHOULD LINERS BE INCLUDED TO COVER THE BOTTOM OF THE GLOVE BAG SO THEY CAN BE
REMOVED IF THE BAG BECOMES HIGHLY CONTAMINATED? :

IS A CATCH PAN OR DRAPE REQUIRED BELON THE GLOVE BAG TO CONTAIN ANY SPILLAGE
FROM- THE BAG?

WILL LONG TOOLS SUCH -AS TORQUE WRENCHES BE USED IN THE GLOVE BAG?

DOES THE SKETCH INCLUDE SOME PROVISION FOR THIS LONG TOOL?

NAME : : PHONE:




APPENDIX B
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STOCK NUHBERS'FOR CONTAINMENTS, GLOVE BAGS, AND THEIR ACCESSORIES

This sec¢tion focuses on a variety of containments and the associated sparé
parts inventory stock numbers. R. L. (Bob) Brown can be contacted on 372-2932
for information on the acquisition and stocking of containments,

Spare Parts List

These items may be obtained at. Bu11d1ng 2101M Door 106 in the 200E Area
or by ca111ng 373-1850.

Stock No. ol _ Description

6175-1610-0590 EA | Poly Bottle, 5'ga110n, with second closure plug
6175-1610-0924 EA | Cone Shaped Catch Containment, 12" Diameter
6175-1610-0925 EA | Containment, Fiat Bottomed, 18" Diameter
6175—]610—0926 EA_| Containment, Mechanical Joint

6175-1610-0927 | EA | Containment for 5 gallon Poly Bottle

6175-1610-0928 EA | Containment Tent, Type I (for non-ventilated
: : operations)

6175-1610-0929 | EA | Containment Tent, fype II‘(for ventilated
applications)

6175-1610-0930 EA | Containment Tent Floor for Type I and II Tents
. 6175-1610-0936 EA |} Bungee Cord, 1/4" biameter x 500 feet

6175-1610-1260 EA_| Containment Drain Assembly, 1/2"

6175-1610-1720 EA | Poly Bottle Fill and Vent Assembly,vs gallon

6175-1610-1722 EA | Filter, Canister, 30 CFM**

6175-1610-1724 EA Fi]tér, Glove Bag, 2 CFM

6175~1610-1726 EA | Filter, Type II Containment tent inlet, 18" x 18"
RSV )

6175-1610-1930 -|- EA | Frame, for .Doghouse Glove Bag

5175—1610;1932- EA | Frame, Type I/II Containment Tent, 1" sch 40
) galvanized pipe

6175-1610-1934 EA Frame, .Type B (Type II, III, IVLA§LVI'g]ove bag)-
6175-~1610-2230 PR _{ Glove, 18" rolled cuff, size 11 (for glove bag)
6175-1610-2234 PR | Glove, 15" rolled cuff; size 9.

6175-1610-2238 EA | Doghouse Containment

6175-1610-2240 EA | Glove Bag, Type 1 (FIC)




Stock No.

U0l Description
6175—}610~2241 » EA G]ové Bag, Type II (for 4"(R15er)
6175-1610-2242 EA_| Glove Bag, Type IV (Greenaway)
6175-1610~2243 EA | Glove Bag, Type VI (Rulon)
6175-1610-2244 . EA | Glove .Bag, Type VIII (Butch Hall)
6175-1610-2245 EA_| Glove Bag, Type X (wildgr)
6175-1610-5656 EA | Pump, Hand Siphon
-6&75-1610—6200 EA | Ring, Glove, 5 172" Inside Diameter
6175-1610-6914 RL -| Sleeving, 8" diameter x 100', 12 mil, translucent
yellow, clear or white.
6175~1610-6916 RL | STeeving, 12" diameter x 50', 12 mil, translucent
ellow, clear or white
"6175-1610-6918 RL | Sleeving, 24" diameter x 50', 12 mil, translucent
. yellow, clear, or white )
6175-1610-6920 | PK | Sleeving, 6" diameter x 100', 8 mil
6175-1610-7440 | EA | Tape, 6-Flexx Tape, 3" x 20 yards
6175—1610~7442 EA Tape _G-Flexx Tape 6" x 20 yards
6175-1610-7760 £A 6" diameter Rigid PVC

Tubg, Transfer

MSIN:

Add1t10na] lnformatlon may be added to tﬁe table by sending a copy of the

table with the additional 1nformat1on listed, to the ALARA- Program 0ff1ce

S0-19

* 30 40. CFM f11ters can a]so be obta1ned from Lancs Industries ]
(206)823-6634, G/0 Corporat1on (504)847 0564, ‘or Frham Safety Products

(615)254-0841.

v
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Applied kadio7ogica7 Controls

ACTIONS TO REDUCE THE-NUMBER OF SKIN
AND CLOTHING CONTAMINATIONS -

" 1.0 PURPOSE

This instruction provides a Tist of actions that have been proven to

reduce the number of skin/clothing contaminations at Nuclear facilities.

2.0 IMPLEMENTATION

1.

Control of radiocactive contamination can be achieved by 'using proper
radiological work practices and the use of engineered controls to
confine the spread of contamination. By controlling contamination, the
potential for internal exposure and personnel contamination can be
decreased. The radiological training of the individual workers is
paramount in having a successful radiological program. In spite of
efforts to have no skin or clothing contaminations, they sometimes
occur. When this happens, trained personnel need to evaluate what
happened and determine what -must be done to prevent recurrence.

3.0 ACTIONS TO MININIZE SKIN/CLOTHING CONTAHINATIO“S

1.

1.1

1.2

1.3

Each facility should periodically review their Radiological -Probiem
Reports (RPRs) for trends so action can be taken to fix problems that
occur over and over. When skin and clothing contaminations occur it is
not always obvious what caused the problem. The following actions
reduce skin and clothing contaminations. :

Review records to determine which body locations are experiencing the
most incidents of contamination. Efforts may then be concentrated on
those specific locations to determine the cause and take the appropr1ate
corrective action.

Review protective clothing requirements and survey results for several
jobs to determine if the requirements listed on the Rad1o]og1ca] Work
Permit (RWP) were correct.

-A prime source of skin contamination occurs during the removal of PPE.

Hurrying or improper removal, especially at lunch time and near the end
of the shift, may contribute to this problem. If this is found to be
occurring, the workers should be reminded to undress the same way they
were trained. Emphasize the importance of following each step of the

- undressing procedure verbatim, completing each step before going to the

next step. Supervisory personnel should be encouraged to monitor the

" undressing of their workers occasionally to identify problem areas.

RPRs should be written to identify personnel who continue to have a
prob]em undressing proper]y.




1.4

Improper laundering of protective clothing may leave residual
contamination which can transfer to the user. Surveys of returned
Taundry should be increased if it is suspected to be a causal factor.
Surveys sholld be performed prior to removal of laundry bags from the.
vehicle .and results should show <1000 DPM alpha and <10,000 DPM beta-
gamma. Laundry above 1imits should be returned to the,vendor and

- documented on an Radiological Problem Report.

If a person is found to be contaminated after wearing protective
clothing, try and recover his/her protective clothing so that it can
be surveyed and inspected for holes, rips and tears. Remove a portion
of the contaminated protective clothing for isotopic analysis.

If personnel are working without respirators and their faces are
becoming contaminated, have them wear clear plastic face shields and/or
paper masks. This will keep them from touching their face.

Consider installing "sticky" pads in the undressing areas of controiled
areas. This can reduce a number of "false alarms" caused by workers
with naturally occurring radioactive isotopes on their shoes. If the
RCA contains "Fixed Contamination Areas" (FCAs) which have been painted
over, the cause of shoe contamination may be due to deterioration of the
outer layers of paint covering the fixed contamination. Normally,
yellow paint is applied d1rect1y to the area and is followed by one or
more layers of non-yellow paint.

Other act1ons taken to minimize sk1n and c1oth1nq contaminations
include:

Retraining radiological workers in contamination contrel work

practices is accomplished by having the workers attend training
classes, reading periodic training bulletins and discussions at safety
meetings. Consideration should be given to mockup training and/or
special skills training for complex radioactive jobs. The mockup
training should closely simulate actual conditions in the work area and
personnel shouid wear the same protective clothing. Assessing the work
practices used by the workers and RCTs should give a picture of what
happens in the work areas.

Managers should review contam1nat1on control po11cy guidance with
workers to assure the workers understand what's expected? Managers
may need to reemphasize worker accountability for radiological and
work control requirements and their responsibility to not get
contaminated. Poor performance should not be tolerated. Workers must
be. accountable for their actions.’ ) :

Managers should evaluate what corrective actions are necessary if the
cause of the skinfclothing contamination is personnel errors.

- Evaluate the checklists and polices used to review work procedures and

prepare Radiological Work Permits. Assure documents include the proper
radiological controls necessary for each work step.




'10.

3.3

Conduct critiques for events and "near misses”. Find the "root cause"
and identify what corrective actions are necessary. Assign actions and
due ‘dates wherever possible.

Prejob briefings provide an opportunity to assess the readiness of
personnel to perform radiological work. Managers should evaluate the’
prejob. briefings for jobs that have complex radiological-controls to
determine if workers and RCTs understand the requirements and what is
expected of them. The.Person-in-Charge (PIC) should ensure each key
step of the job is discussed and the steps that could result in a

. spread of contamination are covered in deta11

"Engineered controls” should be used to conf1ne the spread of
contamination. The use of containments, glove bags and HEPA filtered
ventilation are proven ways to accomplish complex radiological work in a
safe manner. Other engineered controls include the use of remote
handling equipment, robotics, and spec1a1lzed decontamination methods to
reduce contamination levels. Communication systems and closed circuit
television can be used to communicate with the workers and supply them
with needed information from the technical work procedures as well as
monitor their health and work practices.

Managers shou]d evaluate the actual conditions in the work area to
determine if changes cou]d be made to reduce the potential for skin and

" clothing contaminations.” Unnecessary materials, tools and equipment

could be removed or repositioned to give workers more room. If high
levels of loose contamination exist in the work area it should be

-.decontaminated. As the work progresses, it may be necessary to .stop

work and decontaminate often to keep contamination levels low. The
lower the contamination levels, the less chance that contamination will
be spread in the work area and on to personnel.

Managers need to attend preJob br1ef1ngs_on a frequent basis and enter
the actual work areas while jobs are in progress to assess the
radiological work practices. Watch the workers undress to see if
they're doing it exactly as was taught in Rad Worker II Training. This |
will assure that workers understand management's commitment to perform
the work safely without contaminating the environment or themselves.

If the source of the contamination is still ‘a mystery, determine what,
if anything, has changed in the work-area. - Is the ventilation operating -
at full capacity? Have other systems been shutdown that would cause
contamination to migrate?

When all else fails:

Evaluate the type of work. Evaluation of past occurrences revealed that
personnel are often contaminated during strenuecus work involving
flexing, 1ifting, working on hands/knees, or other physical. movements.
If the worker sweats profusely, the protective clothing becomes soaking
wet and contamination can eas11y penetrate the layers of protective
clothing. Consider increasing the ventilation and regulating the
temperature if.possible.. Look at finding better tools or change the
procedure so the job can be performed with less exertion.




Study the working conditions. Past occurrences reveal most 1nc1dents
occurred in hot, humid, or damp conditions. In addition, the work area
may be cramped or a conf1ned space and the workers were forced to-work

. for long periods in these conditions.. Evaluate changes that would

improve the working cond1t1ons and replace workers more often so they
remain fresh.

Evaluate the type of protect1ve c]oth1ng being worn. Cloth or water
resistant clothing often fails to protect workers during demanding work
conditions or activities. Multiple sets of protective clothes or the
wearing of impermeable plastic clothing increases the potential that the
worker will have heat stress. It may be necessary to decontaminate the
work area or cover the contamination with plastic or paper. to reduce the
risk the worker will become contam1nated

Determ1ne the area of the worker's body or clothing that is becoming
contaminated. Normally the legs and arms are contaminated more than
other areas. On the legs, the knees are contaminated more than other

_areas. This appears to be calsed by prolonged contact with-contaminated

surfaces, physical work that causes perspiration, and -high stress placed
on the protective clothing. On the arms, the forearms seem to get
contaminated more than other areas.  Workers use their forearms to enter
small spaces, maneuver tools, lean against surfaces, or otherwise come
in contact with contamination. - Corrective actions have included rubber-
coated or plastic arm s]eeves and knees, aprons, and other protective
devices.

Determine -how the contamination is spread. If the contaminated area
corresponds to sections of the protective clothing that are perspiration
soaked, had prolonged contact with contamination, or there was a rip or

~tear in the clothing. Frequently, perspiration soaked c1oth1ng is

completely intact, with no ho]es or tears.




BNL ALARA Center Database

. PREVENTION OF HEAT STRESS
DURING RADIOLOGICAL WORK

WHC-SA-2922-FP

This instruction provides gu1danée on actions that cah be taken to reduce the
possibility of encounter1ng heat stress related 1nJur1es during radiological

work.

Heat stress is caused by hot environments and the phjsica] demands of work.
It is further complicated by protective clothing requirements commonly used to

perform radiological work.
increased sweating, heart rate and body temperature.

The resulting physiological strain is reflected in

Uncontrolied exposures

to heat stress can Tead to decreased performance and 1ncreased risk of
accidents and heat disorders. -

The five most common heat—re]ated disorders are described as follows: -

TITLE

- CAUSE:

TREATMENT

Heat Rash

Caused by obstruction of the
sweat glands brought on by
chronically wet skin.
Symptoms.are itchy skin with
small red spots and an
unusual sensitivity to -
radiant _heat.

To treat, allow intermittent
relief from the hot
environment. -Heat rash can
be prevented by keeping the
skin clean, and periodically
allowing the skin to dry.

Heat Cramps

“Caused by profuse'sweating

and hard work which results
in an excessive loss of
salts. This results in ¢
painful muscle cramps, in .
legs, arms or abdomen. The
cramps may occur during or
after exertion.

| Massage cramping muscles to

obtain relief and give water
orally. Prevent heat cramps -
by adding extra salt* to
food.

Heat
Syncope
(sin-ka-pee)

Occurs when a worker

| maintains one work posture

(e.g,, standing or squatting)
for too long a time. This
allows blood to pool in the
legs, away from the head.
Standing or sitting up
quickly will cause a dizzy
feeling("grey out")or a brief
fainting spell ("black out"),
of less than 30 seconds

1 Treat heat syncope by

‘stationary position, and to

allowing the worker to rest
laying down. Administer .
water -or other suitable”
fluids orally. To prevent
or. reduce heat syncope,
instruct workers to flex
their leg muscles several
times before moving from a

stand or sit up slowly.



" Heat
Exhaustion

Often precipitated by heavy
_sweating, which causes
dehydration. If a person is
already dehydrated due to an
i11ness (vomiting, or
diarrhea), the onset of heat
exhaustion will bé hastened.
The' symptoms. are a"general
feeling of fatigue or
weakness, uncoordinated
actions, headache, thirst,
and weak pulse.

The treatment is to simply
rest in a cool environment.
Prevent heat exhaustion by
drinking water or other
suitable fluids frequently,
and by adding salt* to food.

_ Heat
Stroke

This is a Tife-threatening
condition. It may be brought
on by-a pre-existing illness
(e.g.,. fever or flu}), an
abnormal intolerance to heat
stress, excessive-exposure to
‘heat stress, or by drug or
alcohol abuse.: A person in
heat- stress will have
difficulty recognizing
surroundings.or people and
may. exhibit irrational or
unexpected behavior. The
skin will be dry and
convulsions/unconsciousness
for . periods greater than 30
seconds may also occur, -

Treat heat stroke by
immediately and aggressively
lowering the person's body
temperature. This can be
accomplished by wetting the
skin and clothing and .
increasing the air flow by
using fans, ventilation
trunks, or hand fans. Ice
packs may also be used if
available. Transport the
person immediately to an
emergency medical facility.
Prevent heat stroke by
tra1n1ng personnel to .
recognize the symptoms of
heat related disorders in
themselves and in others,

and by allowing the workers
to participate in the
determination of heat stress-
exposures. Workers who
maintain a healthy life-
style will be less 1ikely to-
have heat stroke.

* NOTE: Lightly saTting food at mealtimes is encouraged both as a

treatment for and prevention:of some heat disorders.

Those individuals

.on salt restricted diets should consult their personal. physicians

regarding the advisability to héat stress and the supplementing of salt
intake. Salt tablets, howevér, should never be used. In addition to
causing stomach 1rr1tat1on, salt tablets retard the absorption of water
into the body where it is needed to.support adequate blood flow and
sweat1ng

- In order to accomp11sh rad1o1og1ca1 work in hot environments, it is necessary
to manage the work, recognizing the potential for heat stress and take
measures to prevent it. Effective management requires that an evaluation be
performed to assess the potential for heat stress situations and then use
control measures to mitigate the stress. Most facilities have Industrial
Safety Professionals/Industrial Hygienists that can help with this evaluation.



Contact the Industrial Hygienist prior to the start of the job to review the
work package, environmental heat sources, work demands, and clothing
requirements. This review may include a job walkdown and part1c1pat1on in
mockup training.

Environmental ‘sources of heat stress include convection, which is reflected in
air ‘temperature and air movement; radiant heat, which depends on the
temperatures of surrounding walls, equipment and other surfaces; and air
humidity, which affects the body's ability to cool by sweat evaporation.

Work demands are divided into three categories. Light work includes instrument
repair, supervision, valve lineups, etc. Moderate work is typical of most
maintenance tasks and.heavy work requires a great deal of physical effort

(e. 9.5 continuous shove11ng, mopp1ng, installing shielding).

Clothing requirements mostly effect the body's ability to cool by sweat
evaporation. Multiple layers of ‘clothing, especially impermeable plastic
clothing, significantly reduce the body's ability to evaporate sweat, and
therefore cause greater physio]ogica] strain.

Planning personnel and the Person-in- Charge (PIC) should review local Safety
Standards and Guides when prepar1ng for work that has a high potential for
heat stress:

There are two common elements in manag1ng any potent1a1 heat stress;:
training of the individual and the: commitment each individual makes to-
following good health practices.

Training provides individuals with the know]edge required to deal

rationally with heat stress. This training is usually repeated periodically

and covers subjects such as the sources of heat stress, physiological

responses, heat stress hygiene! pract1ces, acc]1mat1on, recogn1t1on prevention
" and f1rst aid for heat d1sorders .

The prejob briefing conducted just before the work starts should include these
same key points and a-reminder to-personnel that if they feel they have the
symptoms of heat stress to notjfy personne] and exit the work area.

The primary method of preventing heat stress is to follow good health
practices. This is SOlely in the.hdnds of exposed workers. Site management
has a responsibility to minimize the barriers so that good heat stress
practices can-be followed, but it is ultimately an individual responsibility.
Good health practices for workers who w111 be exposed to a heat stress
environment. are:

Fluid Intake is needed to replace water Tost by sweating. Ideally, water is
replaced on a frequent schedule (e.g., 3-4 times per hour). On.some
radiological jobs, there may be restr]ct1ons on drinking to avoid ingestion of
radioactive or chemical contaminants.’ Workers should be encouraged to
prehydrate (drink more than usual before the heat exposure), and then to drink
additional water aftérwards. An ample supply of cold water, fruit juice,
Gaterade, etc.; should be available for the workers. The use of caffeinated
beverages such’ as coffee, tea,:and colas,. should be discouraged since these
products are natural diuretics that cause increased urine output.



Balanced Diet: Workers should be encouraged to eat a "Tight" meal before entry
to control nauseous feelings. .In addition, eating a "light" meal will reduce
the amount of blood required for digestion and allow more blood to flow to the
surface of the sk1n for coo11ng

Se]f Determination i$ both a health pract1ce and an administrative contro]
The individual worker must understand there are differences among workers for

. heat tolerance and each individual should stop work and exit the work area at

the first symptoms of fatigue, ‘nausea, or other signs of-heat disorders.

Life Style relates to the worker's personal activities off-the-job, such as
alcohol and drug abuse, and heat exposures outside of the work environment.
These activities can greatly effect each worker's ab111ty to perform work in a
heat stress environment.

Health Status is the recognition that chronic or acute illness can increase
the risk of a heat disorder. . Personnel who are sick should not work in a heat
stress environment.

Acclimation is frequently considered an administrative control. It recognizes
that performance under heat' stress conditions improves with successive

exposures, and that expectations should be adjusted accordingly. For example:
seven to ten successive days of heat exposures Tasting at least two hours are
required to obtain the most benefits of acclimation. As a rule of thumb, one
day of acclimation is Tost for. every. two days that a person is not exposed to

_heat stress.” {The rat1o is one- to ~one’ if the absence is due to iliness.)

After the job is evaluated by p]ann1ng personne] and the Industrial
Safety/Hygienist, specific actions can be identifijed that will reduce the
probability .that heat stress will occur. :Priorities should be given to
controlling the greatest contributors to heat stress. There are three
categories of specific actions: use of eng1neer1ng ‘controls, adm]n]strat1ve
controls and personal protection.

Engineering Controls.” Permanent and temporary engineerirg controls are the
first consideration. Any mechanical assistance that can reduce work demands
will cause a significant reduction in the level of heat stress. For instance,
the use of pneumatic powered tooling to remove/replace fasteners reduces the
physical work of the user. In terms of effectiveness, engineering controls to
reduce metabolism are fo]]owed by reduct1ons 1n air temperature and humidity.

D11ut1on ventilation and air cond1t1on1ng can cool the work environment inside
a facility or. a containment. Ventilation systems can be used to remove smoke
and heat from the work area or confined spaces. Air conditioning containment
tents is possible but requires a large A/C unit to make up for Tosses through
the non-insulated fabric or-metal.walls. Norma]]y, the! air discharged from
the HEPA ventilation’blower is cooled by the air conditioner and then a large
portion of the discharged air is returned to the:containment as "make-up air".

Where radiant heat i$ a factor, shielding, insulation and decreasing surface
radiated heat are possible solutions. The more reflective a surface is
(shinier), the lower'is its ability to radiate heat to a person. Sometimes
work area temperatures can be reduced by covering the work area with white or
reflective materials so that it is shaded and sunlight is reflected. If the



work is inside a tank or building, a:garden hose/sprinkler can be placed on
top of the area to cool down the structure and reduce the radiated heat.
Water should not be allowed to-drain into the work area. Closed circuit TV
cameras can be mourited so that personnel outside the work area can observe the
workers and Jook for signs of heat stress. Inexpensive communication systems
are available that can be worn under protective clothing and not interfere
with the wearing of:a respirator. If used, the workers and personnel at the
work area boundary could communicate with each other, frequent]y to detect
early signs of heat stress.

Administrative Controls. If eng1neer1ng controls provide only a lessening of
the heat stress (not an elimination) or if they are not practical, then
administrative controls can be used to reduce the risk of an overexposure to
heat stress Some of these controls.are:

Self determination is an. acknow]edgement that workers may and must term1nate a
heat stress exposure at the onset of: symptoms of a heat related disorder.
This is one of the most 1mportant factors in manag1ng heat stress.

An environmental "stay t1me" and/or work/rest regimen can be established for
various work steps by reviewing applicable Safety Standards and consulting
with the facility Industrial Safety/Hyg1en1st Table 1 prov1des a guide for
determining the work/rest regimen.. The stay time is the maximum time a person
may be in the heat stress situation. " Personnel should be ordered out of the
work area in advance so they can be out of their protective clothing when the
stay time expires. They should then be required to rest in.a cool Tocation’
for a minimum-time determined by review of Table 1. In addition, at periodic
intervals, the-PIC and/or other personnel: running the job should question-each
person in the work area to determine (1) if they are experiencing any symptoms
of heat disorders, and: (2) if they can continue to work. .Each person should
be asked the questions and a dec1s1on made on whether to cont1nue based on the
response of each 1nd1v1dua]

Recovery allowance and work/rest cyc]es are des1gned to allow suff1c1ent
recovery from previous heat stress exposures before a subsequent exposure is
undertaken.  The work/rest regimen' observed: should be established by the
facility Industrial:Safety/Hygiene per instructions of the American Conference
of Governmental Indiistrial Hygienists and modified to reflect worker ;
acclimatization, work type and clothing type for "physically fit" workers.

See Table 1. The "rest"” area sélected should be shaded, cooled and preferably
indoors. If temperatures are high, a Wet'Bulb Globe Thermometer (WBGT) can be
installed in the work area by Industr1a1 Safety/Hyg1ene.

Schedu11ng hot work to a time of. 1ower heat stress is a‘commonly recognized
control method. Working hot jobs on back shifts when air temperatures are
cooler, or scheduling the work to be" accomp11shed in late fall through early
spring are examples of this strategy .

C]oth1ng requ1rements can -be rev1ewed and possibly reduced to Tower the
potential for heat stress by Rad1o]og1ca] Control. This may require areas be
decontaminated or covered in order to reduce the possibility of skin/clothing
contamination in order to justify the reduction of PPE. The modesty clothing
worn under the protective clothing could be specified to be shorts/tee shirt
instead of the standard coveralls. worn at many facilities. With the -



concurrence of the Radid]og1ca1 Cohtro] Manager, and at worker option, the tee -
shirt and/or inner hood could be wetted before dressing in protective
clothing.,

During work, personnel:in the work area should-use the "buddy" system to
observe each other for signs of heat stress. The Person-in-Charge should
control the work rate by allowing the workers to set their own pace.

With the assistance of:the'IndUstria]iHygienist, commercial equipment is
available to monitor:body temperature and:heart rate. Trained personnel must
be on hand to eva]uate the read1ngs and determ1ne required act1ons

Persona] protection in the form.ofvpersona1 cooling and ref]ect1ve clothing is
recommended when the_environmental’ stay time s very short. ‘Personal cooling .
can consist of circulating air systems or ice garments. One type of
circulating air system consists of a compressor. capable of supplying large
amounts of air at the proper purity for breathing, with or without a vortex
cooling device supplied to personnel wearing an air fed hood. The inner bib
of the hood is tucked inside the protective coveralls so that air flow is inte
the hood, over the person's face, down through the coveralls and out through
the protect1ve clothing. If used,:the vortex cooler can cool the air by up to
50 degrees fahrenheit for up to four personnel. - Other companies sell small
vortex cooling devices that-are dttached to the person's belt. If wearing
impermeable plastic: c]oth1ng, thé:air exhausts’ around the ankles or through
special vents installed in the:lég/arin of the plastic clothing.  Information
on vortex breathing air coolers and special:cooling vests that contain pockets
for "blue ice strips" are included in’attached references. -The ice vest -
we1ghs about 12 pounds and allows a great deal:of worker mobility with typical
service times of 1-2 hours.’ Ice:vests do not work well:for longer jobs unless’
the blue ice strips can be changed out after they thaw.-

If there is a high potent1a] for: heat stress on a particular job and personnel
can be continuously observed, consideration should be given to estab11sh1ng a
"Hero"-watch at the work area entrance. .The Hero watch would be dressed in .
protective clothing and have the ‘proper dosimetry so he/she could immediately
enter the work area to assist personne] if they showed signs of heat stress.

If air supplied resp1rators are worn,’ the hose 1ength should be minimized and
‘the hose should not'be: Taid against hot surfaces. Considér insulating the
hose with foam pipe insulation: and wrapping the outside with white or - .
reflective material.. If portab]e air bottles are used for the breath1ng air,
the bottles could be wrapped in white or ref]ect1ve material, placed in the
shade and sprayed with water. :- .

With the permission of Rad1o]og1ca1 Contro] personnel who are monitored on a
bio-assay program and not wearing resp1rators may be able to drink liquids
while in the radiclogical work area. Follow the instructions of the
Radiological Control- Techn1c1an (RCT). As.a minimum these instructions should
"~ include: (1) step to a.location:at the work area boundary designated by the
RCT, (2) stop all other airborne- contamination producing work, (3) survey the
worker's hands and face, changing gloves'.as necessary, (4) use a closed
container approved by.the RCT to dispense’ fluids, and (5) survey any equipment
passing over the work area boundary at the comp]et1on of drinking. Dispose of



drinking cups/utensils after each use’ Ref1111ng is norma]]y allowed, but the
cup/utensils cannot be 1eft unattended and reused

Def1n1t1ons of Terms used in Tab]e 1

ACGIH: Amer1can Conference of Governmenta] Industrial Hygienists - An
organ1zat1on of profess1ona]s in governmental agencies or educational
institutions engaged in occupational safety and health programs. ACGIH
develops and publishes recommended occupational exposure Timits for
chemical substances and phys1ca1 agents.

. WBGT Wet Bu]b Globe Temperature - usua]]y determined by Industr1a]
Hygienists using an instrument that’ compares dry bulb, wet bulb:and
- globe temperature .

TLV: Threshold Limit Va]ue - Term used to describe exposure levels that
all workers can be exposed ‘day- after -day - without adverse effects.

REST: Is a total cessatjon of work'in a'shaded environment to allow for
cool-down between work periods.-Personal protective equ1pment (PPE)
should be removed as requ1red dur1ng rest periods.

References: co
1. Bernard,T, "Features of Heat $lr=ss Contr

1939;* diati 9 Vol §, No 4

2. Carls, D, "Heat Stress Conzrcl", Waste T Safety éupport', Westindhouse-Hanford Company

Products: o i
LA ic Vortex B ing Air Cooler, U ive Sy 3 , Wa; 206/ 9418

2. Personal Vortex Cooling Device and Air-Fed Hoods, Lanc's Industries, Kirkland, Wa; 206/823-6634

©a

3. Air-Fed Hoods, Nuclear Power Outfittars, Crysfal Lake, IL; 815/455-3777




TABLE 1. Modified ACGIH Guidelines for Heat Stress Protectlon
' {for acclimatized workers)@

WORK ) CLOTHING TYPE : i Percent Rat1o of work/rest for each
TYPE : Lo hour based on TLVs in Table
-100 75/25 | 50/50° | 25/78°
TEMPERATURE IN DEGREES TAHRENHELT
reotond Summercothing 1+ . | 186 87 | 89 90
Light | antio win modestycloting® =~ . g6 | 87 89 9
. Double anti-c with madesty clothing® 83 84 86 ‘ 87
troot and Summer cotting  © © | 80 82 85 88
Moderate | e with modesty cloting® S 180 | 82 &5 | 88
Double an’ti-c‘whh modesty ciothi:ng" i ' 77"; 79 82 85
Strest and Surmmer clothing ‘ cLu 77 A 78 82 86
Heavy At it modenty dowing? < | 77 78 82 | ‘86
ouble snti< with modesty cotning® - | 11 74 75 79 83

For unacclimated workers parforming modernte fevel of work reduce the permlssnble heat exposure TLV by 4.5 degrees fahrenheit,
l e., subtract 4.5 from the WBGT in the Table It work is |ns|de 2 containment i in’ direct sunlight during summer months contact your

Hygienist for

b For conditions in these columns (50/50 and 25/75), contact the iucilit:y Safety Support IH group for increased monitoring. Loss
stress{ul conditions (100 and 75/25 percent columns} are usually monitored at less fraquent intervals by Safety personnel and the PIC.

€ Reduce the permissible heat exposure TLV by 1 degree F for summer clothing under anti-c’s. Reduce the permissible heat exposure

TLV by 2 degrees F for street clothing under anti-¢" s, Subtract 1 degrea F for use of & respiretor (i.e., subtract 1 ot 2 degrees from the
WGBT in the Teble.

* . .
TLV's are estimated for conlainrqem work, Use actual WBGT values and clothing types when available.

NOTE: Contact Safety Support personnel for Ad\;iéé when impermeable _clothi;lg will be used.
o use this Table, obtain the "Work Area Temperature"” and Tocate the work/rest
ratio appropriate for the current WBGT, work load, and clothing taking in to
account the notes at.the bottom of.the Table. co
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1.0 PURPOSE

This procedure identifies the AL ARA training requuements necessary for administering and
supporting the WHC ALARA Program.

2.0 SCOPE
To identify the ALARA training requirements for WHC personnel responsible for
implementing and/or supporting the ALARA Program. This includes personnel who are

_- responsible for planning, preparing, performing, and managing radiological work at WHC.

NOTE: ALARA Training, and subsequent requirements can be m& as part of currently
established courses, e.g., Hanford General Employee Training (HGET), Rad Worker I, Rad
Worker I, and Radiological Control Technician (RCT).

3.0 DEFINITIONS

Specialized Radiological Worker -

An individual whose work assignment includes work in nom'outme operatlons or work in areas
- with cha.ngmg radiological conditions.

4.0 RESPONSIBILITIES

4.1 ALARA Training

General 1. Shall be trained in radiation safety before receiving occupational exposure

Employees during access to controlled areas. ‘The training frequency shall be consistent
with requiréments of DOE/EH-0258T-1, and retraining shall be conducted at
intervals not to exceed 2 years. Training should contain orientation on the

ALARA policy and philosophy and an explanation of its blologlcal basis.
[§835.901(a,b)]

Radiological 2, Shall attend training and retraining programs at intervals not to exceed two
Workers years. The training should contain the following:

®  Fundamentals of radiation protection
[] Fundameﬁta]s of the ALARA process .
&  Site and orga.uizational ALARA policy

®  Basic ALARA protective measures (t1me distance, shleldmg, and
reduction of radioactive matenals)

®  General methods and uses of ventilation, filtration, and containment
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® . Radiation workers responsibilities to reduce their exposure and the
spread of radioactive material
®  Procedures to control dose and contamination of radloacnve materials
that are specific for the type of work
®  Significant changes to the occupational ALARA Program
®  Lessons learned from radiological occurrences, as applicable
(DOE/EH-0256T, Articles 631, 632, and 633).
Specialized 3. Shall attend specialized radiological worker training, which is required in
Radiological addition to Rad Worker II for personnel who plan, prepare, and perform jobs

Workers

Radiological 4,

Control
Technicians

that meet the following criteria (HSRCM-1, Article 634):

®  Are nonroutine operations
®  Work in areas with changing radiological conditions
®  Have a potential for high radiological consequences.

Such jobs may involve special containment devices, the use of mockups, and
ALARA considerations and controls.

Should ensure they are knowledgeable of the requirements and trained to
manage their own exposure and the exposure of workers under their concern.
This applied training for various ALARA assignments should be directly
supervised by a qualified person. They shall attend RCT training, [§835.903],
which should include site-specific classroom and hands-on training in the

following areas:

®  Procedures for attaining and maintaining exposures ALARA

®  Organizational and site ALARA policy-

®  Organizational and site ALARA philosophy

®  Site ALARA organization

®  Their respounsibility for ’ALARA performance goals

®  Advanced protective measures used at the site

®  Responsibilities of RCTs.in implemeﬁting the site ALARA Program

®  Exposure and contamination controls established for site-specific
repetitive activities

®  Proper documentation of the sites ALARA records
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Technical/ 5.

Radiological
Support
Personnel

®  Lessons learned from radiological occurrences, as applicable
(DOE/EH-0256T, Article 642).

NOTE: Frequency of retraining shall be consistent with DOE/EH-0258T-1.

To ensure effective participation in impleﬁxenting the ALARA Program
technical and radiological support personnel (e.g., engineers, planners,
schedulers, procedure. writers) should be trained in the following areas:

® ALARA principles
o  Basic ALARA techniques
®  Dose reduction and contamination control techniques.

_They should also participate in selected portioﬁs of job-specific and specialized .

training and mock-ups (DOE/EH-0256T, Articles 652-657).

They should be trained to the level of the workers for whom they plan and
prepare radiological work.

Spe<:1ﬂc training for site ALARA Comm1ttee members should include courses
in the following areas:

®  Risk Evaluation
®  RCM Article 342 training
~ & RCM Article 652 training.

The ALARA Program Office may provide other training as necessary.

‘Specific training for facility ALARA Committee chairpersons will be provided,

as necessary, by the ALARA Program Ofﬂce

4.2 Skills and Mock -up Training

1.

Complex radiological work performed in high radiation areas or involving
work on highly contaminated systems require specialized skills training for
workers and RCTs to verify the work practices, procedures and tooling
perform satisfactorily.

Jobs that typically should be considered for mock-up training include:

a. Work that could involve a significant iﬁdividual or cumulative dose

b. Work that can result in the spread of contarriiﬁation to the environment
c. First timei complex work on radiological systems using new tooling

and/or techmques
d. 'When there is a need to rehearse workers or proof-test a work procedure
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e. Work that will result in changing radiological conditions
f.  Work, that if mock-up training were accomplished, would significantly
reduce the time it takes to complete the job or the numbers of workers
required.
2. The degree of training and skills required to accomplish the job should be

determined by a technically competent person from the facility. This
individual should be selected by plant management to be the authority on
whether mock-up training should be accomplished. This individual should
obtain input from other organizations, eg., operations, maintenance,
engineering, radiological engineering and supervisory personnel from the craﬂ.s
and RCTs as needed when making this determination. Based on the work
scope and the type of training needed, the Site and/or Facility Technical
Authority for the radiological functional areas can provide additional input to
define the learning objectives and improve the quality of the training.

a. If it is determined that specialized training using a mock-up is required,
the next step will be to determine the type of training necessary to assure
the workers and/or RCTs will have the skills necessary to accomplish the
work steps. The type of training necessary can be classified using a.

- graded approach: '

(68 :mé A: Training can be accomplished by an instructor or technically
competent individual using a lecture or conference
technique.

(2) Type B: Hands-on training should be conducted by an instructor or
technically competent individual who will demonstrate the
use of a tool or equipment and then the workers set up and
operate the tool or equipment under his/her direction. This
training could be accomplished on a work bench-or mock-
up. When the workers are familiar with the set-up and

- operation of the tool, they would set up the tool individually
without assistance from the instructor. Only minimal
protective clothing or none at all would be used.

(3) Type C: Training should be accomplished in a full scale mock-up that
closely simulates the actual work area, with the same
radiological work requirements as the actual job. Personnel
will be dressed in the same protective clothing and follow
the same steps in the work procedure and RWP.
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Lesson or training plans should be prepared, as needed, using the existing
work procedure and lessons learned from similar work performed in the
past.

Méckups should be obtained or constructed as required for training,

. These mockups may consist of a small bench top device or up to a full
. scale model of the work area including all interferences, services and a

full-size containment.
Assign key personzel to act as evaluators, if needed.

While the mockup is being prepared, the instructor(s), evaluators, and
other technical personnel should prepare attribute checklists to be used
while the worker is performing the required skills training. These
checKlists should identify what the trainee has to demonstrate during the
skills testing and establish a method to determine pass/fail. See

Figures 5.1 and 5.2 for examples of typical attribute checklists that can be
used as guides to evaluate specific skills during mock-up training. )

‘When the preparations are completed, involved instructors, trainers, and
management personnel should evaluate the mock-up, lesson plans, and
attribute checklists to determine if they are satisfactory. Figure 5.1 is a
guide that can be used to evaluate the adequacy of the mock-up.

During the actual conduct of mock-up training, the work conditions
should closely simulate the actual work conditions as follows:

(1) Pre-job briefings should be held exactly as they would on the actual
" job. .

(2) The requirements of the work procedure should be followed unless it
is impractical to perform the work steps using the mock-up. This
includes the actions taken at those steps that have Radiological Hold
Points.

A (3) If stay times and predétermined dosimeter readings are established for

any of the work steps, they should be included in the training. If
extremity dosimetry will be required, it should be worn during
training. :

(4) If "mixed waste” or wet waste will be created during work, personnel
should be expected to minimize it and handle it properly. -

(5) Simulated radiation levels should be posted in the mock-up to
familiarize personnel with the actual levels in the work area. This
can be accomplished using radiological warning signs and/or "hot
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spot” labels. These signs should be clearly marked, such as "For
Training Purposes Only.".

(6) If liquids will be encountered during the job, the mock-up should
contain water to simulate the actual conditions.

(7) Abnormal and or casualty situations should be simulated in order to
assess the actions taken by involved personsel.

(8) If the worker does anything during the training that would. result in
either the gross spread of contamination or a skin/clothing
contamination, the training should be stopped and the worker briefed
before continuing. If necessary, retrain the worker.

3. After each group of workers and RCTs complete a phase of training,

Figure 5-2 should be completed by the evaluator who will make a
determination whether the trainees have satisfactorily démonstrated their

. proficiency and possess the necessary skills required to perform the work. A
debriefing should be held with cognizant Engineering, Radiological Control
and Operations personnel to document lessons learned during mock-up training
and improvements needed before attempting the actual work in a radiological
area.

4.3 ALARA Training Records
ALARA training records shall Be maintained by the Hanford Training Center. The training
records should include documentation on training lesson plans, attendance records, and

examinations given to participants during training activities. (HSRCM-1, Article 742)

For information relating to other ALARA records, see Section 11,
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- Figure 5-1. Mock-up Check Sheet.

The mock—up check sheet process consists of two parts: Part I, Mock—up atmbutes, and
Part IT, Mock-up Evaluations.

PARTI MOCK-UP ATTRIBUTES

Mock-up training for: Work Procedure

MOCK-UP ATTRIBUTES : YES/NO "+ REMARKS

1. Does the mock-up accurately represent
work area conditions, including interferences
and lighting?

2. Are the services installed the same as
will be used on the actual job?

3. Are any containment tents and glove
bags the same general design as will be used
on the actual job?

4, Are the tools functionally identical to the
tools and equipment that will be used on the
actual job?

5. Are radiation levels posted in the mock-
up training area using radiological warning
signs and "hot spot" signs as required?

6. Are contamination levels identified,
either on radiological warning signs or on
surveys posted at the entrance to the mock-
up?

7. Does the plan for training include
simulating an emergency or abnormal
condition?

Evaluator - Payroll #
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PART II. MOCK-UP EVALUATIONS

After mock-up training is complete this evaluation should be performed: .

Did the tools and equipment perform satisfactorily?

Do the engineered controls used to control contamination spread or radiation exposure appear they
will work successfully?

Are there other engineered controls that should be considered, such as closed circuit TV systems,
communication systems, vacuum cleaners, or special tools?

What lessons learned were identified during the mock-up training?

Does the work procedure or RWP need to be changéd to incorporate lessons learned during the
- training? :

Remarks:

Evaluation completed by: __ Payroll #
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Figure 5-2. Mock-up Student Check Sheet.

The mock-up student check sheet process consists of two parts: Part I, Training attributes;

and Part I, Mock-up Evaluations.

Mock-up Training for: Work Procedure #
Trainees: Payroll # Date
Trainees: Payroll # Location
Trainees: - Payroll #:
. TRAINING ATTRIBUTES YES/NO ' REMARKS

1. Do the workers/RCTs being evaluated
have the basic skills and qualifications needed
to perform the work?

2. Did the trainees participate in a pre-job
briefing and do they understand what the
requirements are and what is expected of
them?

3. Are the trainees wearing the PPE
prescribed for this work step in the RWP?

4. If 2 containment tent or glove bag was
used, was it installed correctly and used
properly?

5. Were the tools, equipment, and materials
needed to perform the work steps staged and
ready for use?

6. During the course.of the skills training, .
did the trainees follow the steps in the work
procedure, including the correct actions at any
steps with Radiological Hold Points?

7. ¥ an abnormal or emergency condition
was simulated during the training, did the
trainees react properly?

8. Did the trainees use time, distance, and
shielding during the training steps to reduce
their simulated radiation exposure?

9. Was the dosimetry used by the trainees the
same as will be used on the actual job?
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10. Did the trainees practice good
contamination control work practices and
- "housekeeping"?

11, Were the work steps performed in a
reasonable length of time that would indicate
the worker is familiar with the work steps and
the work practices associated with each step?

12. Did the trainees perform any work step
incorrectly that would have had a high
probability of spreading contamination to their
skin, clothing or to the environment?.

13, Did the trainees practice waste
minimization techniques?

In the opinion of the evaluator, do the trainees poésess the knowledge and skills needed to perform
these work steps properly in the work area?

Signed Payroll # Date

" Forward 2 copy of this completed form to the employees manager, PIC, and the mock-up training
coordinator. Jobs performed in high radiation areas or involving work on highly contaminated
systems require specialized skills training for workers and RCTs to verify the work practices,
procedures, and tooling perform satisfactorily. The degree of training and skills required to

_accomplish the job should be determined by personnel from operations, maintenance, engineering,
radiological engineering and supervisory personnel from the crafts and RCTs.



