Septarber 17, 19%

EA 96-248

William Switzer, District Director

indiana Department of Transportation
Crawfordsville District

110 W. South Boulevard

Box 667

Crawfordsville, IN 47933

SUBJECT. PREDECISIONAL ENFORCEMENT CONFERENCE SUMMARY
Dear Mr. Switzer:

On September 4, 1996, representatives of the Indiana Department of
Transportation, Crawfordsville District met with NRC personnel in the
Region 111 Office located in Lisle, I11inois, to discuss the apparent
violations identified in NRC Inspection Report No. 030-32466/96001 (DNMS).
The conference was held at the request of Region IIl and was transcribed.

The licensee agreed with the two apparent violations described in the
inspection report and discussed their causes and corrective actions. The
licensee indicated that the root cause of these apparent violations was
management’s failure to diligently stress to its nuclear gauge users the
importance of complying with NRC requirements and the resulting serious
consequences for failure to comply. The licensee committed to rocertify all
gauge users annually, prior to the issuance of a nuclear gauge and
thermoluminescent dosimeter for the construction season. The recertification
includes discussions on the safe use of, issuance and return policies for
nuclear gauges. The above commitment was provided in writing to the NRC in a
letter dated August 30, 1996. In addition, the nuclear gauge manual for the
annual recertification was provided to NRC staff during the conference
(Enclosure 1). The licensee had informed all gauge users in a memo dated
August 21, 1995, that untrained and unbadged individuals shall not use nuclear
gauges. The licensee reiterated this message to gauge users and area
engineers in a letter dated March 22, 1996, and informed them in the same
letter of the recertification requirement for all gauge users.

The licensee also indicated it was not Mr. Brooks’ intention to violate NRC
requirements. Rather, he did what he pelieved was acceptable, given the
limited resources and options provided by licensee management.

The Ticensee generally agreed with the facts detailed in Inspection Report ’
No. 030-32466/960C1 (DNMS); however, it noted the following errors: (1) the %
Ticensee contacted the State Police in addition to the Sheriff’s Department

regarding the stolen gauge (Page 2), (2) the project engineer contacted the
RSO and asked if a TLD badge could be proviced to a temporary student trainee
in late August 1993, instead of between April and June 1993 (Page 4), and
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W. Switzer

(3) the ?

technica
(Page 4).

roject engineer assigned the two individuals (gauge users) to more
ly significant projects instead of safety significant projects

The attendance 1ist is enclosed with this summary (Enclosure 2).

In accordance with 10 CFR 2.790 of the NRC’s "Rules of Practice," a copy of
this summary and its enclosures will be placed in the NRC Public Document

Room.

License No. 13-26344-01
Docket No. 030-32466

Enclosures: 1.

bce w/encls:

DOCUMENT NAME :

2.

Sincerely,
Orginal signed by Cynthia D. Pederson

Cynthia D. Pederson, Director

Division of Nuclear Materials Safety

Nuclear Gauge Manual;
Recertification Training
Attendance List

Office of Enforcement

J. Goldberg, 0GC
D. Cool, NMSS
C. Weil, NMSS
PUBLIC IEO7

R:\LTRS2LIC\MTLS\030\96332466.L02
* See Previous Concurrence

To receive & copy ot thie document, indicate in the box:"C" = Copy without enclosure “E” = Copy with enciosure”M” = No copy
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ENCLOSURE 1

NUCLEAR GAUGE MANUAL
REFRESHER COUKESE
14996
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PURPOSE :

Nuclear moisture/density fauges are testing devices which
uge low level radiation to measure the density and moisture
of construction materiale.

This Nuclear Gauge Qperators courge will help vou learn to
use INIOT & nuclear gauges in a safe and effective manner.
TARING AND PASEING THIE COURSE (OR THE MANUFACTURER & COURSE)
BEFORE OPERATING A GAUGE 15 A REQUIREMENT OF THE INDOT
NUCLEAR REGULATORY COMMISSEION LICENEE.

This manual was designed as a reference guide for
operators to enable them to safely and correctly operate
nuclear gauges. By following the procedures in this manual
you can minimize your exposure to radiation. Hadiation
sourcesz in all INDOT nuclear gauges are relatively small and
prazent no danger to vou &8s long ag you uge common senge and
follow a few aimple rules. [tema regarding nuclear gauges
should be routed according to the following chart:

ITtem Example Contact Location Fhone
Emergencies gauge Radiation Testing 317-362-2484
damage Safetv OFF, Lab or
or 1-800-622-4960
DMTE code: 37767
Ext:27502 or
20845
Uge . Safety gource rod Radiation District
Trouble- Jdammed ., Satety OFF. Materials
shooting. batteries or % Teste
On the dead IMTE

road repair
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111

OPERATOR KESPONSIBILITIES

Nuclear Gauge OUperators will be expected to fulfill the
following responsibilities:

1. KNOW AND FOLLOW NRC SAFETY PROCEDURES WHEN
UAING. TRANSPORTING AND STORING NUCLEAK GAUGES.

B Care for the gauge according to the NRC regulations.this
manual and the course instructions. and peresonally
return the gauge in good clean condition.

0 Return vour radiation monitoring device according to the
achedule described in this manual.
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1.1 - “CATION

Types . Radiation:

The radicactive materials in most gauges emit 4 types of radiation
which the operator should know about: ALPEA particles, BETA particles,

‘GAMMA rays, and NEUTRONS. Of these four, the 2alpha and beta particles are

campletely stopped by the walls of the source container; therefore, only the

_characteristics of the GAMMA RAYS and NEUTRONS need to be discussed in
“detall. o

GAMMA RAYS (sometimes called Photons) are a form of electromagnetic
radiation, scmewhat similar to radio waves and light razys. They travel in
straight lines at the speed of light, and ere elecuirically neutxal.
Bowever, unlike light rays, Gamma rays are extremely penetrating. When a
Garma rzy (Photon) enters a material any of three things may happen.

1. ‘The Photon may be abscrbed (stopped) by the
material.

2. ‘The Photon may be deflected or "scattered" in the material, ——
and come out cf the material with a different direction and
lower energy than when it entered. (Scmetimes the Photen is
scattered several times before being abscrbed or coming out eof
the material.)

()

The Photon may pass through the material without
being scattersé or absorbed.

NEUTRONS, instead of being rays, are extremely small, and very dense
particles. They are electrically neutral and quite penetrating. Unlike
Gamma rays, the penetrating power of Neutrons through a material does not
depend on the density of the material, but rather its compesition. Neutroros
ere slowed down most effectively by a material containing hydérogen atoms
(such as water or polyethylene). For this reason, Neutrons are used to
measure the mecisture content of scils and cther materials.

1.2. LIMITING RADIATION EXPOSURE

In crder to calculate the amount of radiation absorbed by a human
being, & unit called REM is used. Because the amount of abscrbed radiation
is usually small, doses are usually expressed in MILLIR®MS (thousandth of a
REM). The millirem is actually a measure of the effectiveness of the body
in absorbing radiation, and depends on the type and energy of radiationm.
Even though radiation emitted from a radicactive source enters your bedy, it
will not make your body radicactive unless you inhale or ingest the material.
In the case of puclear gauges, the peossibility of inhaling of ingesting
radicactive material is extremely remcte. The radicactive material is sealed

in a "triple encapsulated” stainless steel source rod which is extremely
durable. .

A h



gxposure Limitations: \ ‘ .

mﬂu“mwwlﬂlmhdhdhtm. X-ray machines,
sunlight, radics, TV sets and electrzic lights are all scurces of = ™~
radicactivity in our environment.

lished exposure
limits for radiation workers. These limits are set forth in Title 10,
Q:’lptnzi.,eod-ofrodn:al Regulations - Energy. This publication is
available upon request from ¢he Division of Research .Figure 1-1 below gives
one of the basic limits set Zorth by Title 10.

Type of Exposure Millirem Limits for:
13 Weeks 1-Week Rzate

Sensitive Regions 1,250 . 96
(whcle body, eyes,
gonads, skuall) 4 S

- - - B -

Tigure 1-1 Exposure Limits for Radistion Workers

"ihole body" radiation exposiTe is an overzll measure of what 2 peIsan
has been exposed to. Note that the expesure Lizitation for whole body
exposure is 98 millirems per week. TNDOT nuclear gauges emit gbout 13
rillivems of radiation per hous fwom the bottom suriace of the gauge. Sinc
you are almest always several feet f-om the gauge, the radiaticn you recelve
will be only about 4 millirems per 40 hour work week. This is far less
than the 96 millirem limit shown in Figure i-1. You should be aware that
some portions of your body are allowed bigher levels of radiation while other
are allowed less limits for the skull and reprocductive Organs for exzample are
lower than limits for hands of feet. mhe 96 millirem limit is set ©o protect
more sensitive areas of your body, such as the skull.

CAUTION: In order to operate 2 nuclear gauge, you must be at least 18
years of age. The embryc or fetus of a pregnant woman is considered ’
extremely sensitive to radiation. If you are 2 female cperator and have aoy
reason to think you might be pregnast it would be advisable to consult with
your physician. He can give Yyou more information about the effects of
radiation on your unberm child. 1f you are pregnant or suspect you are, then
bring this to the atteaticn of your supervisor. Then discuss what opticns
are avzilable and decide whether to cperate the gauge or delay operations
until a later date. :

where are are two basic ways 1n which you can decrease Your exposure to
radicactive sources. INCREASING YOUR DISTANCE FROM TEE RADIATION or PUTTING
A SHIZID BETWEEN YOU AND TEE RADIATION.

.



Distance:

¥hen you double your distance from the source of radiation, you

decrease you radiation exposure by 3/4. This is called the INVERSE SQUARE
RULE. See Figure 1-2. If you are cne foot from the gauge and you move back
another foot, you have doubled your d&istance. Your radiation exposure has
decressed to 1/4 of what it was when you were one foot away.

Figure 1-2 Inverse Square Rule

When the gauge is operating, you should stanéd at least ten feet away.
This serves two purposes: 1) it decreases your exposure to radiation, and 2)
it helps prevent false readings which can occur when pecple, large pieces cf

machinery, or other nuclear gauges are too close to the gauge.

.



Shielding:

The source of radiation in the nuclear gauge is a capsule
located in the tip of the source rod (Figure 1-3) The
capsule provides scme shielding of the radicactive source.
The gauge itself is also made with a protective shielding. so
that when the handle is in the safe poesition, the shielding
is in place around the radicactive material. When the handle
is depressed, the shielding on the bottom of the gauge is
moved and the source is expoeed. The gauge handle shculd be
in the safe position ANYTIME YOU ARE NOT ACTIVELY TAKING A
TEST. WHEN THE GAUGE 1S NOT IN USE. THE HANDLE SHOULD BE

PADLOCKED.

Figure 1-3 GShielding of the Source

Construction materials such as bituminous. soil, and
concrete will also act as a shield when you are operating the
nuclear gauge. The standard block used to take the Daily
Standard Count aleo acts as a shield.
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6. The following information is required for issuance of a
TLD badge:

a. Name

b. Home Address

¢. Home Phone

d. Social Security Number
e. Date of Birth

As the NRC License Desigr2e, the Radiatien Safety Officer is
respongible for enforcing safety and radiation monitoring
requirements. It is essential that district personnel at all
levels cooperate and follow estzb’ished procedures for safety
and radiation monitoring. Failure to do so could Jjecpardize
INDOT“s NRC license. The District Materials and Test office
mairtains individual exposure records. These records will be
provided to an individual both on an annual basis and upon
termination.

NOTE: 1If you terminate your employment with the INDOT,
either you or your immediate supervisor must notify the
Radiation Safety Officer at the District Materialz and Tests
within 5 working days.

1.4 SAFETY PRECAUTIONS

. ——————— - -~ -~

TRANSPORTATION & STORAGE

When transporting the nuclear gauge in a vehicle, it
must be in it°s storage case, secured to prevent excessive
vibration and movement, and be accompanied by the required
NRC paperwork. It should be kept as far away from occupants
a8 practical. When it is unattended in a vehicle. the
vehicle must be locked to prevent theft. When using an open
pickup, the gauge must be put in the cab and locked up. IO
NOT leave the gauge unattended in the back of the truck.

When storing the nuclear gauge, it should be kept in the
case. The gauge handle should be in the SAFE position and
locked with the padlock. [he key chould be kept in a
separate place from the gauge while in storage.

In your field office, locate a place to store the gauge away
from normal activity. Avoid storing it near the work area,
breakroom, or lunch area. Keep the gauge where it will be
safe from theft or tampering by unauthorized people, adverse
weather conditions, etc. Post the appropriate NRC radiation
information sheets (Placard and "Notice to Employees") close
to the gauge storage area. Make sure the sheets are clearly
visible to anyone entering the "radiation area."



In Case of Accident: S 4

If the gauge is involved in a physical accident or you
suspect that the radiocactive material or shielding has been
damaged, follow these steps: :

1. Leave the gauge and/or parts alone unless they are
blocking construction eguipment and’/or the normal flow of
traffic where it could pose 2 more immediate hazard. Then
move the gauge well away from traffic to a clear zone. If
there is any evidence to indicate a sovrce tip has
ruptured.DO NOT MOVE THE GAUGE. If it is a windyv day. move
all personnel upwind of the accident site.

2. Rope off an area at least 20 feet in diameter around the
gauge or parts.

3. Keep people away.

4. Call the District Testing Lab immediately. Ask to speak
to the Radiatinn Safety Officer or the DMTE.
Telephone 1-800-622-4860 Code 37767 ext. 27502 toll free
nr 317-362-9484,

Preventing Gauge Damage:

The nuclear gauge is & fairly durable piece of testing
egquipment. However. there are some field situat.ons which
have the potential to damage the gauge. The following tips
will help vou keep the gauge in good working condition.

-store the gauge where it will not be exposed to freezing
conditions.

~do not store the gauge in a damp cc. rosive environment

-do not let the gauge get wet (it will not give accurate
readings during periods of rain when the material you are
testing gets excessively wet)

-do not operate the gauge continuously on hot bituminous
material.

~keep the gauge a reasonable distance away from vibratory
rollers (the farther the better)

~do not use improper cleaning procedures

-use only sclvents sparingly

-do not get paint on the gauge



2. GAUGE ISSUANCE AND RETURN

Prior to requesting a nuclear gauge from the District
Materials and teste, check to make sure that ALL operators
names are on the list of approved operatore.

To obtain a nuclear gauge for use on a particular
project, the nuclear gauge operator should phone at least &
businese daye in advance to insure that the gauge and TLD are
ready. It is sometimes poeseible to g2t more than one gauge
for a project, but this is &an exception rather than the rule.
Thie will be determined on a case by case basis.

According to the guidelinee set forth in INDOT‘s NRC
license, NUCLEAR GAUGES CAN ONLY BE ISSUED AND RETURNED BY
INDOT EMPLOYEES WHO HAVE ATTENDED AND PASSED THE NUCLEAR
GAUGE OPERATOR“S COURSE AND POSSESS A TLD BALGE.

The nuclear gauge will be checked waen it ise returned to
the District Materials and Tests, therefore. the aseigned
operator ghould return the gauge to answer any gquestions that
may arise.

It is recommended that an operator pick up a gauge 2 to
3 weeks prior to the date it is needed. This allows time for
the operators to familiarize themselves with the gauge
operation. It also reduces problems and delays encountered
with waiting until the "last minute’.




2. REGULAK MAINTENANCE

- - — - — . -

2.1. CLEANING THE GAUCE

The nuclear gavge was develooea tor field use.but must be
treated with care. Simple precautions and maintenance will
extend the time between repairs and maintain ite use for
testing. Atter each use, vou should wipe the exterior of the
gauge to remove dirt and dust which oollects during field
operation.

In the Direct Tranamission Method the source rod inte the
compacted soil. o keep particlea of dir! from being drawn
into the gauge and jamming the gource rod,the gauge contains
& small wiper near the sourcve rod opening. Unfortunatelv.the
wiper is not as effective when the =0il ig wet and the
particles tend to adhere to the source roa. Under our present
Ligsmse we sannet wips the gsouree pod with a4 rag as wg have
ione in the pasgt. Therefore., fregusntiy clean the soray

ring Lol with the sourss rod in thne eale g

Uaing the gauge on a bibtuminous surrace will cause asphalt
ang sggrepgate to s2tick to $the bottom ot the gauge which in
tury can caume alr gaps., To clean the aauge bottom.aenaure
*hat the handle 18 locked in the SAFE pusition. Then use a
rag dampenad with: mineral nil or light wt motor oil to wipe
away debris. Foliowing this wipe away all traces of the o0il
with & clesn rag or paper towel.

o NUT vse gasoline, kerosene or any other flammable material.

Laatly never attempt to repair. lubricate. or modifv the
nuclear gauge or it's associated egquipment in any way. 1f the
source rod should jam, DO NOT attempt to force it loose.
Inatead, place the gauge in a safe and secure location away
from people and call the District Materials and Test.

Z.8 RECHARGING THE GAUGE

The nuclear gauges used by the NDOT all use nickel-
cadmium rechargeable batteries. This type of battery has the
peculiar characteristic of developing a memory of u=ze. For
exampie.using short recharging cycles will diminishing the
battery s ability to power the gauge for longer periods of
time. For this reason,it i= imperative to let the batteries
run down to a "low battery” reading betore giving them full
recharging.
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When 2 gauge displays a "low battery® condition, you will still have 2.

‘fo'v bours of testing power remaining. ~Therefore, yot may continue to test

until the ‘end of the day or until the gauge begins to give you consistent
wild readings. At this time you will want to recharge the gauge for a FULL
16 BOURS. Failure to follow this charging procedure will result inm
diminished power reserves, erratic readings, and will eventually destroy one
or mere of the cells (batteries).
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NUCLEAR GAUGE DO°5 AND DON-TE

1. Do Not ~Charge the batteriez until you get (a) low battery
indication or (b) until you consistently get wild

readinga.

4. Do Not ~Let your gauge get wet.

5. Do Not -~-LEAVE YOUR GAUGE UNATTENDEL UNLESES 1T I3 SECURED
IN THE FI1ELD OFFICE. VEHICLE, ET:!

4. Lo Kot ~Transpoert a nuclear gauge unlaseg you have it in

ite case and you have the accompanying travel papers
within arm’s reach.

H, Do Not ~Get paint on the gauge. Thies will cause talse
readings. If you accidentally get paint on the gauge. vou
must clean all of it off before returning the gauge.

6. I Not -Make a maas return of gauvgep. For example,one
peracn brings back 4 or 5 gauges. Operators are to return
their own gauge personally.

7. Do ~Charge batteries for a tull 16 hours per chargi.ng
procaedure for the type of gauge vou are using.

8. Do ~Clean the bottom of the gauege freguently.

. Do~Call the Digtrict Materiale and Test and give them new
tield office number and location each time vou move jobe.

0. Do-Feturn the gauge within 5 working days after the gauge
ia no longer needed on vour project.

11. Do-Keturn your old TLD within 5 days after receiving vour
new TLD. Also. return vour TLD and holder as mocn within
5 days after completing vour project .

12. Do~Notify the District Materials and Test for any of the
following:
a. Change of home address and/or phone number
b. Change of project and/or location
¢, Termination of employment
d. Lost, stolen,damaged gauge or accezaories

13. Do-Call the Testing Laboratory if vou have a rroblem or a
emereency. 1f you are not sure of somsthing CALL! ! !
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14,

15.

16.
17.

12

Do-Try teo pick up & dauge 2 to 3 weeks prior to the start
of & project. This attords you ample time to familiarize

yourself yourself with the gauge. In any event. you must

give ua 5 working davas notice before you want to pick up

a gauge.

Do-8tore the gauge with the padlock in place in the gauge
handle (in the safe position).

Do-keep the eauge key secure and separate rrom the gauge.
Do-Btore the locked sauge in a locked secure fiela offtice

(and in a locked rocm within the field office whenever
posaible).




ENCLOSURE 2

Conference Attendees

Licensee

Daniel Carpenter, Construction Engineer

Michael Hostettlar, Chief Legal Council, Indiana Department of Transportation
Ronald Fine, Radiation Safety Officer

Kenneth Brooks, Project Engineer

Nuclear Regulatory Commission

Cynthia D. Pederson, Director, Division of Nuclear Materials Safety
Bruce Burgess, Enforcement Officer

Bruce Berson, Regional Counsel

B. J. Holt, Chief, Nuclear Materials Inspecticn Branch 1

John Madera, Chief, Nuclear Materials Licensing Branch

Michael LaFranzo, Radiation Specialist



