
Lab 2  UW Radiation Safety Program

Objective
To review procedures, records and forms used by research labs in following the UW's Radiation Safety Program
(i.e.,  properly receiving, using, disposing, surveying, and decontaminating radioactive material in the lab).

General
There are approximately 370 principal investigators (PI) authorized to use radioactive materials at the University of
Wisconsin, Madison.  These researchers employ nearly 3500 radiation workers and perform their research work in
over 1200 individual labs throughout the campus.  Given the magnitude of radionuclide use, it is financially impos-
sible for the Safety Department to perform all radiation safety tasks required by the UW's licenses.  Rather, the
radiation safety / ALARA program at the UW is decentralized and consists of two major components:

The Safety Department controls the use of radioactive materials on campus.  This control is implemented
through University Radiation Safety Committee approving research requests, centralized ordering, establishing
order and possession limits, and auditing of users' safety program.
The research lab is responsible for radiation safety program elements within their assigned rooms.  This gener-
ally boils down to the principal investigator's responsibility for insuring the lab's personnel are instructed about
the potential hazards (both radiological and otherwise) in the lab, that only trained radiation workers handle
radioactive material, that all radioactive materials (i.e., vials, waste, etc.) are secured from unauthorized
removal, that proper radioactive material inventory records are maintained, and radiation safety surveys are
routinely conducted to document that radioactive materials are not being spread from the work place.

If these two radiation safety components are done properly, State and Federal inspectors are likely to allow the
University to manage its own radiation safety program.  If either or both of these components is deemed inadequate,
the State's safety inspectors are likely to mandate changes or recommend cessation of work.  Thus, Lab 2 provides
information the Safety Department considers essential to maintaining a viable radiation safety program at the UW.

Ordering and Receipt of Radioactive Materials
As part of the ALARA program, all radioactive materials obtained by labs from any source, both commercial and
on-campus (e.g., reactor, cyclotron, etc.), must be ordered through the Central Ordering, Receiving, and Distribu-
tion (CORD) Office.  Each PI has specific ordering and possession limits for each radionuclide they are authorized
to work with.  The CORD computer checks each order to insure the quantity ordered is within the lab's order limit
and to insure the quantity received will not cause the lab to exceed the lab's possession limit.  CORD processes
approximately 4000 orders annually and bids the most common radiochemicals with vendors to obtain prices which
may be as low as 20% of the list price (i.e., 80% below list).  CORD places orders with vendors daily.  When
shipments arrive, CORD receives the packages following DOT and Nuclear Regulatory Commission guidelines and
checks each item to verify it is the correct radiochemical and activity that the lab ordered and prepares the radioac-
tive material for delivery to the lab.

After verifying each item, but before delivery, CORD personnel enter the quantity of each radionuclide the lab
received into the CORD inventory program.  The Safety Department maintains a radionuclide inventory by user for
the entire campus.  This inventory list is again checked to verify that the user is authorized for that nuclide and that
this order would not cause the lab to exceed the maximum quantity authorized nor the University to exceed its
license limits.  Labs adjust their CORD inventory by completing and submitting disposal forms to CORD (see
below or Chapter 5).

Isotopes are delivered to labs in "zip lock" bags.  The isotope is usually in a stock vial inside a plastic covered
pig.  This plastic shipping container protects the stock vial from damage and keeps the radiation exposure to the
general public low during shipment.  CORD only checks the incoming package, it does not check each stock vial
for contamination.  These should be assumed to be contaminated and workers should wear disposable gloves when
handling these, and any, stock vials.

Along with the isotope, the CORD technician provides the user with a Radionuclide Inventory form (Figure 1).
The upper half of the form serves as the CORD invoice and it includes the radiochemical information and billing
information.  Each worker should review this Radionuclide Inventory form to verify that the item they have is the
radioactive material and quantity ordered.



When making deliveries, the CORD technician assembles the materials slated for a particular building and, just
like UPS, seeks lab persons to sign for the material.  For the laboratory, proper radioisotope receipt techniques
should include:

Put on lab coat and gloves to prevent skin/clothing contamination.
Inspect the package for any sign of physical damage (e.g., cuts/tears, wet, leaking, or dented pig, signs of crush-
ing, etc.).
If isotope is potentially volatile (e.g., high concentrations of 125I, 131I, 3H), place package in a fume hood.
Check the package and verify that the contents agree with the Radionuclide Receipt and Disposal form (Figure
1).  If it is other than expected, call CORD immediately.
If you suspect contamination, wipe the source container's surface and check for removable radioactivity.
Meter packing material and packages for contamination before discarding; if contaminated, treat as radioactive
waste, if not contaminated, remove / obliterate all radiation labels before discarding to the normal trash.
Make a record of the receipt for the vial on the inventory form (see Figure 1) under USE INFORMATION.

The bottom half of the Radionuclide Inventory (see also Figure 5-1) is an inventory form which can be used to keep
a running log of use and disposal by the
user of that stock vial.  Radiation Safety
does not mandate the exact inventory
system used, only that labs have a viable
inventory system.  Some labs use
computer based inventories, so do manual
inventories.  Safety audits each lab to
insure inventory accuracy and that logs of
receipt, use, and disposal are maintained
for a period of 3 years.  After checking the
shipment, complete the inventory form to
document receipt of this material (insure
appropriate units are circled:  µCi or mCi,
µl or ml), and store the material per the
vendor's instructions.

The radiation worker who will use the
item verifies the information from the
Receipt and Disposal form and the vial
label, insuring it is the correct product.

The Requisition # (i.e., CORD’s track-
ing number) is 16943.
This shipment was Amersham catalog
# PB.10163.
The chemical is Uridine 5'-[α-32-P]
Triphosphate
The lab received 1 mCi of 32P in a
single vial.
The material has an aqueous concen-
tration of 10 mCi/ml, in 0.1 ml (100
µl) of solution.
Cost data (i.e., lab's Internal Req. #:
3339055, shipping, material, process-
ing, and other fees) for the order.

Using Radioactive Material
If the radionuclide procedure is new, review the protocol.  Reviewing the steps involved in a new procedure is one
way of working more efficiently and keeping your radiation exposure ALARA.  Check the work area, make sure it
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Figure 1.  Radionuclide Inventory Form



is covered with absorbent paper and there is a tray to use for carrying glassware.  Practice reaching around any
bench top shielding and check the location of other needed supplies (micropipette, tips, tubes, gloves,  etc.) and
equipment.  Lastly, insure you have a sensitive survey meter when working with radioactivity.

The lab received 1 mCi on 6 October.  On 9 October,  250 μCi is needed for a procedure.  The 0.250 mCi (250
µCi or 9.25 MBq) is ¼ of the initial activity.  Initial volume was 0.1 ml (100 µl -- 100 λ), so dispense 0.025 ml (25
µl -- 25 λ).  Place the vial (still in the plastic-encased pig) on a papered lab bench behind a a"-thick Plexiglas
shield.  After pipetting, use the thin-window GM to check hands and work area, including floor, for contamination
and complete one entry on the Radionuclide Receipt and Disposal form (Figure 2) under USE INFORMATION to
document removal of 0.25 mCi (250 µCi) of the material from the stock vial.

Figure 2.  Radionuclide Inventory Form, Use Entries

10/10/xx WR0.050.020.50.25

10/9/xx WR0.070.020.750.25

10/6/xx WR0.1010

                     Organic         Aqueous
  Solid      +    Liquid    +    Liquid    +  Animal   +  Other    =   Total

Date
&

Int.

Waste
Pickup

No.

WASTE TYPES AND ACTIVITY (µCi or mCi)Date
&

Int.

VOLUME
(µl or ml)

 Removed     Remaining

ACTIVITY
(µCi or mCi)

 Removed        Remaining

DISPOSAL INFORMATIONUSE INFORMATION

Each use of radioactive materials is followed by an entry in the inventory form and radiation surveys.  Thus, after
withdrawing another 0.250 mCi (250 µCi) on 9 October, the worker would survey his/her hands and work area and
complete another entry for that stock vial in the Radionuclide Receipt and Disposal form (Figure 2).

Disposal of Radioactive Waste
On 20 October, although only half (0.5 mCi) of the 32P has been used, the two experiments are concluded and the
researcher decides to dispose of the  32P waste accumulated from the two procedures.  Suppose the lab has a box of
32P solid waste as well as a shatter resistant 1-liter jug of liquid that was collected during the experiment.  Radiation
Safety routinely picks up radioactive waste in your lab on Tuesdays, either AM or PM (see Appendix C for build-
ing schedule).  Go to the web site (http://www.fpm.wisc.edu/safety/Radiation/pkup.html) and complete an on-line
pick-up request.  There is a link that will display the schedule and one that will direct you to chemical pick up
requests.  Submit the request to Safety, tell them the lab has one solid and one liquid package for the waste pickup.
You can request empty containers (1-, 2-, or 4-Liter or 5-gallon carboys), forms, or supplies as well from this page.
Then begin to fill in the forms and labels needed.  The Radioactive Waste Disposal form (Figure 7 or Appendix C)
identifies this as Pickup # 23893.

Radiation Safety recommends frequent and periodic disposals of radioactive waste as the best solution to reduc-
ing lab exposures and keeping inventories accurate.  We do NOT recommend that you decay your waste, this
method has many requirements mandated by the State.  Section 5.3 details packaging and labeling requirements.

Liquid Radioactive Waste
Radioactive Waste Disposal Guidelines are in Appendix C.
Radiation Safety gives small (i.e., 1-, 2-, and 4-liter jugs) and
large volume (i.e., 5-gallon carboys) containers for you to
collect your liquid wastes.

Based on the efficiency of the procedure, the lab estimates
that about 90% of the used radioactivity was in the liquid
phase.  If a total of 0.500 mCi (500 µCi) was used in the two
procedures, there should be approximately 0.450 mCi (450
µCi) in the liquid container.  Make sure the cap is on tight,
complete the Radioactive Liquid Waste tag (Figure 4, left or
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Figure 3.  Small Volume Liquid Disposal

ZERMAT  M  T 23893
10/20/XX P-32 0.45

X 6.3

45TRIS BUFFER

WATER 40
KCl 15



Appendix C) insuring that all constituents are identified by percent (%) of weight or volume and tie it to the bottle.
When completed, the Radioactive - LSA tag satisfies the DOT labeling requirement for low specific activity radio-
active waste.  Identify the pickup #
(23893) on all forms.

Large volumes of dilute radioactive
liquids are collected in 5-gallon carboys
(Figure 5).  As noted in Chapter 5, you
may request empty carboys to be deliv-
ered to your lab when Safety comes to
collect your waste.  Carboys have been
tested for DOT compliance and come in
two varieties; square carboys for aqueous
wastes and round carboys for organic
wastes.  Tie a Radioactive Liquid Waste
tag to each carboy, insuring that all constituents are identified by
percent (%) or volume.  Fill the carboy only to the bottom of the
neck,  do not overfill any liquid container. Additionally, insure
you use the correct cap and that it is securely tightened.

Solid Radioactive Waste
Packaging solid waste is a bit easier.  After finishing the proce-
dures, all of the material was collected and discarded.  With high-
energy betas like 32P, paper, gloves,, etc. can be metered and
disposed to normal trash if not contaminated.  The lab’s solid
waste box contains radioactive solid waste in a yellow plastic
bag.  The waste consists of absorbent paper, discarded
pipette tips (remember to place sharps inside a smaller
cardboard box to prevent puncture injuries), paper
towels, disposable gloves, etc.  Based upon the amount
of liquid waste, the lab estimates that approximately
10% of the material is solid waste, or about 0.050 mCi
(50 µCi).  First tape the yellow plastic trash bag shut,
then tape the box so it is strong and tight (Figure 6).
Complete the Radioactive - LSA sticker (Figure 7 or
Appendix C), including pickup # (23893), and put it on
the box.

There are a few restrictions.  On the back of the Radioactive Waste
Disposal form there is a list of chemicals that must not be added to solid
waste.  Because lead is an environmental hazard, do not place lead pigs in
your solid waste box.  Similarly liquids are not permitted.  Both of these
should be packaged separately for disposal (see Appendix C).  Before
placing radioactive sharps (e.g., syringes, pipette tips, broken glass, etc.) into
your solid waste, the sharps should be placed in a sharps container or a small,
strong cardboard box.  This helps to reduce worker injuries as your waste is
being processed.  Additionally, the box must be smaller than 14” x 24” and
weigh less than 25 pounds.

Radioactive Waste Disposal Form
CORD maintains the official University inventory of radioactive material which each lab has received.  The only
way this inventory can be  reduced is by the lab performing a disposal action.  Thus, besides the waste tags and
stickers, the lab must notify CORD of the disposal using the 2-part, orange-colored Radioactive Waste Disposal
form (Appendix C).  The Waste Disposal form is given to CORD and the lab's CORD inventory is  adjusted by
subtracting the activity of each disposed radionuclide, enabling the lab to order more material.  To fill-in the form,
review the stickers noting the number of containers of each type of waste.  For our scenario, there is one box of
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Figure 4.  Liquid Disposal Tag / Label
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Figure 5.  Carboy Disposal
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Figure 6.  Solid Waste Disposal
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solid waste containing approximately 0.050 mCi (mostly lab trash such as tubes, pipette tips, absorbent paper,
disposable gloves,  etc.) and 1 jug of aqueous liquid containing approximately 0.450 mCi of 32P  consisting primar-
ily of buffer, KCl and water.

The Radioactive Waste Disposal form, pickup
# 23893 (Figure 8) is completed with the required
information from the Radioactive LSA stickers
and/or carboy tags just completed.  Insure the
entries in the Solid and Aqueous Liquid portions
are correct.  Units for radioactive waste are mCi.
Keep the original for your records.  Attach the
Safety Department copy to a box with a small
piece of tape.

Finally, to complete the lab's records, get the
logbook and enter the same information under the
DISPOSAL INFORMATION section of the Radio-
nuclide Receipt and Disposal form (Figure 9) for
each vial.  The record for the Amersham
PB.10163 (Requisition / tracking # 16943) shows
that on 20 October, the lab disposed of 0.050 mCi
of solid waste and 0.450 mCi of liquid waste on
Pickup # 23893.

Put waste boxes and the Safety Dept. Copy of
the Radioactive Waste Disposal form in your lab
at a convenient location so it will be ready when
the Safety Waste Management Specialists come
on Tuesday.  

You may also want to dispose of either
unwanted chemicals or chemical wastes at the
same time that you dispose of your radioactive
waste.  Look about you lab to see if there are any
other items to be disposed.  Also look at you
supply cache of safety material to see if there are
other items you may need from Safety.

Half-life Decay-in-storage Radioactive Waste Disposal
Suppose, instead of calling Safety for a pickup, the lab desired to hold this material for decay.  The procedures for
decay-in-storage are prescribed by the State and described in section 5.3.d.  The lab received the material on 6
October.  32P has a physical half-life of 14.3 days.  The experiments were all finished on 20 October and 0.500 mCi
(0.450 mCi solid, 0.050 mCi liquid) of waste was left.  The waste containers are sealed and placed in the lab's waste
storage area.  On 12 March, after 143 days (10 half-lives), the lab surveys the bag with a thin-window GM and
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Figure 8.  Radioactive Waste Disposal Form

Figure 9.  Radionuclide Inventory Form, Disposal Entry
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records in the decay-in-storage log book the date the waste was put in storage, radionuclides disposed, name of
individual who performed the disposal, meter make/model/SN, background count-rate, and waste meter count rate.
A meter reading < 100 cpm on contact with the box indicates the waste is sufficiently decayed, so all radioactive
labels are defaced and the solid waste is carried out and thrown into a dumpster with the regular trash or liquid
waste disposed to the sanitary sewer in accordance with the Chemical Disposal Guide.   Do not allow custodial
services to pick up the waste; they have been informed not to handle any yellow-bagged waste.  Since Radiation
Safety did not pick up the waste, how is CORD to be
informed?

In the lower right corner of the Radioactive Waste
Disposal form (Figure 10 or Appendix C) there is a block
for "Other Disposal Methods."  Use this block to inform
CORD of any non-routine disposals and other reductions
to their inventory (e.g., decay, etc.).  The disposal of 0.500
mCi (500 µCi) which has undergone radioactive decay is
recorded and sent to CORD either with a pickup or
through campus mail.  Figure 10 shows that Method #1 is
decay and the lab  is accounting for 0.500 mCi on 12
March.  If this is the only disposal, send the completed
form through Campus Mail or FAX it to CORD so the
disposed activity can be entered into the lab's CORD
inventory.

To complete the lab's records indicating this disposal by half-life decay, complete the Radionuclide Receipt and
Disposal form (Figure 11) DISPOSAL INFORMATION block.  On a new line, under DISPOSAL INFORMATION,
enter the disposal of 0.500 mCi under other, noting in parenthesis "Decay".  If the lab had other material to be
picked up, the decay could have been entered on the disposal form with the pickup and given to CORD in that
manner.  Thus, one disposal form can be used to document many containers of radioactivity.

Survey Techniques & Decontamination
Facilities in which unsealed sources of radionuclides are used and/or stored must be surveyed for radioactive
contamination using both a sensitive radiation survey meter and wipes.  At a minimum, these surveys must be done
monthly when 200 µCi or more of radioactive material has been used by a lab during the month (as indicated by the
CORD computer) or is listed as being in the lab; and semiannually when less than 200 µCi is on hand or when
radioactive materials are in long-term storage and an exception to the survey period has been requested and
approved (see 5.4 for a complete description of survey frequency).  Supplies needed to perform an adequate survey
include:

Radionuclide Facility Survey form (Figure 12 or Appendix C); Safety can give you a map of your lab.
Calibrated GM and/or LEG survey meter (depending upon isotopes used by lab).
Q-tips / wipes, Liquid Scintillation or Auto-gamma Counter and supplies.
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Figure 10.  Radioactive Waste Disposal, Half-life Decay
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Figure 11.  Radionuclide Inventory Form, Half-life Decay
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Wipes can be counted by liquid scintillation (LSC), gas flow, or auto-gamma (AGC) counters.  The LSC is best
suited to measure beta emitting radionuclides (3H, 14C, 32P, 33P, 35S, 45Ca, etc.), but for the purpose of contamination
surveys, an LSC may be used to monitor alpha and some gamma emitting radionuclides (51Cr, 125I) whose decay
involves the emission of electrons.  Gas flow counters are used to monitor alpha and beta-gamma emitting radionu-
clides.  Gamma counters are used to monitor
radionuclides which emit gamma rays.

Survey Preparation
Assemble the needed material:  a thin-window
GM detector and/or LEG probe (if large amounts
of 125I or 51Cr is used), wipes (cotton applicators,
paper towels cut up, parafilm, etc.), LSC vials or
AGC tubes, alcohol, a survey sheet (Figure 12).
Because contamination may be encountered
requiring cleanup, wear protective clothing
(gloves, lab coat, and safety glasses).  Draw a
diagram of the laboratory on the Radionuclide
Facility Survey (Figure 12) or the labs survey
form (Appendix C) and review the survey proce-
dures outlined in Chapter 7, Sections 7.5.b and
7.5.c or Section IX of the University Radiation
Safety Regulations to determine the proper
procedures and the action levels for the various
types of surveys.

Meter Survey Procedures
Identify the laboratory areas where radioactive
materials are used and/or stored, making sure to
key these locations on the survey form's diagram
using numbers (e.g., 1, 2, etc.) or letters (e.g., a,
b, etc.).  Begin by turning on the survey meter
and properly placing it into operation:

Turn the speaker on and switch the meter to
the Battery position, check for "Batt OK"
response.
Turn to the appropriate scale and check detector functioning (i.e., place the detector window over the meter's
check source and compare the cpm result to the result indicated on the calibration certificate, Figure 7-20).  The
meter response should be within 20 - 30% of the indicated count rate.  It is usually sufficient to perform the
battery check and response check once per day or once on the day of use.
Move to a radiation-free area (e.g., hallway) to determine (and record) the background radiation count rate
(cpm) level (for a thin-window detector it should be approximately 20 - 30 cpm, for a LEG detector the
background is approximately 150 - 200 cpm).

Perform the survey by slowly moving the detector over each identified / numbered survey point.  Be careful that
you do not contaminate the probe, hold the detector window close to the area or equipment you wish to survey (e.g.,
approximately 1 cm).  If the meter has a speaker, move the detector at a rate of 2" per second while listening to the
speaker for increased counts.  For meters without speakers, move the detector at a rate of about 1" every 2 seconds
while watching the dial for increased count rates.  For each survey point, survey an area approximately 1 square
foot.  Pay special attention to door knobs, telephones, log books, instrument handle(s) and keyboards (i.e., items
workers may have touched and contaminated) as well as the area where radioactive material was used and the floor
around that area.  The most efficient way to survey is with the speaker on because the speaker responds more
rapidly to radioactivity than the meter's readout dial.  Record results on the survey form (Figure 13), including:  date
survey performed; background count rate (cpm); initials of the person conducting the survey; meter (type and serial
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Figure 12.  Radionuclide Survey Form



number, probe type) used and room number.  Record all count rates exceeding 100 cpm which, for 14C this would
indicate contamination level ranging from between 2500 dpm and 5000 dpm (depending upon detector used) and
for 32P this would be about 200 dpm.

Action level for a meter survey is 650 cpm (approximately
13,000 dpm of 14C, 33P, 35S, 45Ca and 1,300 dpm of 32P).  Counts
above this must be investigated, cleaned or shielded and resur-
veyed.  For example, if your microfuge gives an outside reading of
800 cpm, perhaps it indicates the inside is heavily contaminated
with high-energy beta or the outside may be contaminated.  Clean
the outside and resurvey.  If your radioactive waste container gives
an exposure of 2000 cpm, consider either getting rid of the waste
through a routine Safety pickup or shield the waste with Plexiglas
(for beta) or lead (for gamma).

Be careful when moving the probe that you don't jerk it too
rapidly.  Sometimes electronic noise can be generated in the cable
which registers as radiation counts.  If you get a high reading,
check the area again to verify the reading and to determine the
physical limits of the radiation/contamination.  Make sure you do
not contaminate the probe.  Do this by keeping the probe approximately 1 centimeter from the surface you are
measuring.  However,  do not use parafilm to cover the probe (see 4.3.b.3), especially if you are surveying for low
energy beta emitters (e.g., 14C, 33P, 35S, 45Ca, etc.) because low energy beta particles can not penetrate this covering
material.  It is preferable that you use care to prevent contamination.  When you are finished performing the radia-
tion survey, turn the meter and speaker (if a separate item) off.

Q 1: Should surveys for removable contamination be done before or after meter surveys?

Wipe Test Procedures
Perform a wipe survey of the same areas you had checked with the GM.  In a wipe test, you are interested in remov-
able contamination.  Not all counts detected will be due to removable contamination.  Some may be due to high
energy beta particles or bremsstrahlung penetrating shields, boxes, or equipment.  Some may be due to contamina-
tion fixed in place such as in the cracks of the floor or bench.  The wipe test determines whether the contamination
is removable and how much is removable (only about 10% of the contamination is removed with a wipe).  To
perform the test, use one wipe per area: 

Moisten pieces of filter paper, cloth smears, or cotton-tipped swabs or use Parafilm that has been cut in 1-inch
squares.  The NRC recommends using dry wipes, but Safety believes moist wipes remove dried contamination
better.  The consensus is that a dry wipe will remove approximately 10% of the contamination.  Depending upon
surface, a moist wipe may remove between 20 - 30% of the
contamination.
Key each wipe to the survey points on the survey map (e.g., swabs can
be keyed by labeling the vial into which they will be placed).
Wipe an area at least 48 in2 or 300 cm2 at each identified location /
piece of equipment.  This is the approximate surface area that would be
rush by a person walking through the lab.  Wipe survey results are
reported as cpm/100 cm2 or dpm/100 cm2, wiping a 300 cm2 area is a
conservative method to insure each location is clean.

Q 2: Why do we have to moisten the filter papers we use for wipe testing?

LSC Wipe Test Results
To count samples on a LSC, put each swab/wipe into the appropriate vial and pour in about 5 - 10 ml of liquid
scintillation cocktail.  Cap each vial and place vials into the counter.  Include a background vial, that is a vial with
the same type wipe material in cocktail but without having touched anything in the lab (e.g., sample # 9 in Figure
15, and place trays in the counter.  Set the counter windows as appropriate for the radionuclides of concern (see
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Figure 13.  Survey Meter Results
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Figure 14.  Wipe Survey



Figure 15 or, for a Beckman LSC, Section 7.6.l), set the timer for at least 2 minutes (sample statistics are very poor
for low count rate samples with counting times less than 2 minutes) and count the wipes.  If a background subtract
is available for your LSC, use background subtract so that the results are reported out in "net" cpm.

The LSC printout for our survey is shown in Figure 15.  Because Radiation Safety personnel are checking for
any contamination,  they analyze samples to identify the type of radiation involved and also with how much of each
contaminating radionuclide is involved.  For that reason, the three counting regions are selected (A, B, and C) which
correspond to 3H from 0.0 - 19.0 keV, 14C/35S from 19.0 - 156 keV, and everything else from 2.0 - 2000 keV.
Additionally, Safety does not subtract background.  Labs which use a Beckman LSC would need to set the corre-
sponding channels according to the equation   Channel # = 72 + 280 Log10(Emax)  described in section 7.6.l.  Thus,
the corresponding Beckman channels would be:  3H from 0 - 427, 14C / 35S from 428 - 686, and everything else from
154 - 1000.  The reason that the lower level of Region C is set at 2 keV (or Beckman channel 154) is to reduce
noise.  Generally speaking, most noise and luminescence will appear as pulses with energies less than 2 keV.  By
setting the lower level discriminator to 2 keV instead of 0 keV, many of these noise pulses are eliminated.  While
such a setting may also slightly reduce 3H efficiency (to perhaps 30% instead of 33 - 35%; newer machines may
exhibit efficiencies around 50 - 60%), the reduction in noise is worth the slight efficiency reduction.

If sample #9 is the background sample and 32P is the isotope of interest, then Region C, with windows of 2.0 -
2000 (keV) is the channel of interest.  Many laboratories (as well as Safety) leave the results as cpm and simply post
those results.  However, if a laboratory desires to calculate the actual activity from a contaminated sample, they
need to determine the efficiency for the sample being counted.

Some labs desire to record contamination results in activity units (e.g., dpm, μCi).  To convert counts from cpm
to dpm you must review the results (Figure 15) and consider the effect that the quench parameter (e.g., tSIE or
H-number) and LUM (luminescence) have on efficiency.  Assume a minimum efficiency of 85% (i.e., 0.85) for 32P.
 The efficiency is probably higher, but 85% is a conservative estimate.  Calculate the activity of each wipe (e.g.,
sample #4) in units of dpm/100 cm2, by subtracting the background count rate and dividing by the efficiency.

Record the results of the survey on the survey sheet (Figure 16).  Some labs simply post the LSC results along
side the survey map so they do not need to redraw the map for each survey.  If you decide to do this, make sure it is
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Figure 15.  Wipe Test Survey Results

PID     S#   TIME     CPMA     CPMB     CPMC    tSIE   LUM
 7      1   2.00    22.00    13.00    52.20    483.     6
 7      2   2.00    25.00    13.00    37.00    468.    11
 7      3   2.00    42.00    36.00   252.00    479.    12
 7      4   2.00    51.00    42.00   604.20    464.    15
 7      5   2.00    21.00    22.00    42.60    408.    18
 7      6   2.00    18.00    11.00    41.00    456.     4
 7      7   2.00    24.00    20.00    48.00    387.    15
 7      8   2.00    19.00    21.00    81.00    422.    13

     7      9   2.00    20.00    12.00    25.00    471.     6    

Protocol #:  1       Name: W A Renier                20-Oct-xx   

Region A:  LL-UL= 0.0-19.0  Lcr=   0   Bkg= 0.00  %2 Sigma=0.00
Region B:  LL-UL=19.0-156.  Lcr=   0   Bkg= 0.00  %2 Sigma=0.00
Region C:  LL-UL= 2.0-2000  Lcr=   0   Bkg= 0.00  %2 Sigma=0.00

Time =  2.00      QIP = tSIE          ES Terminator = Count
 834 Bock Labs Wipes           Luminescence Correction On

dpm
100 cm2 =

cpmc − Bkg
e f f =

604.20 cpm − 25 cpm
0.85 =

579.2 cpm
0.85 = 681

dpm
100 cm2



clear what location is keyed to what result.  Insure that you include on your survey results sheet the date of the
survey, room number(s), initials of the person conducting the survey, make and model of the LSC counter used, and
the background counts.  If you are converting your results to units of true activity (dpm/100 cm2), also include the
efficiency used for each isotope for which an
activity was calculated.  Unlike the meter
survey where the surveyor could simply check
that "All points are background except ...," all
results, regardless of their difference from the
background counts, must be posted.  You can
see in Figure 16 the results are listed as cpm
with the background count rate subtracted out
(i.e., net cpm).

Decontamination Procedures (see Chapter 6)
Just as there were action levels for meter
surveys (650 cpm), so there are also action
levels for removable contamination.  Work
areas with removable contamination in excess
of the levels in Table 1 must be decontami-
nated and re-surveyed to verify successful
decontamination.  As noted, floors and other
areas which are not used in radioactive materials work are expected to be clean and should not have contamination
survey results exceeding 100 cpm/100 cm2.

Our survey was primarily concerned with 32P.  Although two counts are elevated (e.g., wipes # 3 and 4), only
wipe # 4 exceeds the 230 cpm/100 cm2.
This area must be decontaminated (see
Chapter 6), resurveyed, and the results
documented (Figure 16).  Inform others in
the lab of the contamination, secure area
and mark and/or define contaminated area
with a tape.  Clean the contaminated area
using absorbent paper and Count-off (or
other soap), being careful not to let the
soap drip onto clean surfaces.  Start clean-
ing at the outside edge of the contamination
and work inward.  Dispose of the absorbent paper into a yellow plastic radioactive waste bag after each cleaning.
Mark the plastic bag as "Radioactive Waste".  Change your gloves frequently.  Re-monitor the contaminated area to
verify successful decontamination, document new results on survey form.  Remove gloves and wash your hands
using mild soap.  Monitor personnel who were involved in the decontamination procedures.

Q 3: A spot on the floor of a restricted room has 1000 dpm/100 cm2 of 3H. Is this contamination below or above
action levels for removable surface contamination?

A microfuge has a 32P surface contamination of 500 dpm/cm2.  Is this contamination below or above action
levels for removable contamination?
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Figure 16.  Wipe Test Results

Wipe #     cpm Wipe #    cpm 

Resurvey     20 Oct
         Bkg = 25
cpm

4            122

Wipe #      cpm
   1             27  
  2             12  
  3            227  
  4            579  
  5             17  
  6             16  
  7            23  
  8             56  

Wipe Test Results
Make:       Packard Tri-Carb                Model:      1900 CA     
Background Region A:    20  cpm  B:    12   cpm   C:    25    
cpm

Action Levels
   Wipes           β, γ                    3H, 14C, 33P, 35S, 45Ca
    cpm            230                                    770

1ß emitter values are applicable for all ß except Low risk ß
2Low risk ß have energies < 300 keV max, i.e., 3H, 14C, 33P, 35S 45Ca

77023023net cpm/100 cm2 

2,20066066net dpm/100 cm2

Low Risk ß2ß1, , xAlpha ( )

Type of Radioactive EmitterContamination 
Units

Table 1.  Removable Surface Contamination Action Levels
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