
: - - - . - - - _ _ . . _ - . _

kb -

|

' ! , 4 .. . $ ' po' sui fMWA MI imov. 6 7M* * ** *

3 g . ~ }$4

ggg=.1ENT Of TRANSPORT $ TIONaP UNITED STATES GOVERNMENT'

d ' " * " = = =

. Memorandum ng ei g g";===; ,,,,"""imc

'.

lHD /E 13 LHi> 01- ,

August 8, 1990e i, #
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Reply to a Notice of Violation HAD 17Al
NRC Report No. 90-01 File: 809
Docket No. 030-19919 License No. 46-21202-01

W. V. Pisarczyk
Executive Officer

To :

Mr. Robert J. Pate, Chief
Nucigar Materials and Fuel

Fabrication Branch

Thank you_ for the objective review and inspection made of our
NRC License activities.

Referring to your Notice'of Violation dated July 18, '1990 the
following infomation 'is submitted for (1) reason for
violation (2) corrective action (3) corrective steps and (4)
dates for full compliance:

Violation A 10 CFR 71.5

(1) The reason for this violation is a oversight'on the
part of. the Radiation Safety Officer. Although. a,

process had been initiated to obtain the perfomance
test record or certificate, the transaction was not
completed. Documents were obtained from Seaman Nuclear' .

for our inventocy of 6 Seaman gauges - this, led our
Radiation' Safety Officer -to believe .the ;same had--
occurred for our-4 Troxler gauges.

(2) As a corrective action we have obtained Special Form
Material test records for our Troxler Model 2226 and
3241 Aephalt Content gauges. A copy of this document is
now on file for each gauge and will become part 'of the
shipping documents when gauges are shipped. See
Attachment #1.

r

(3) Further violations in this area will .not occur because
our procurement- policy will require the manufacturer to
furnish the " Certificate of Approval of Design for
Special ~ Form Radio Active Material" at the time of
purchase. We do not plan on purchasing more Troxler
gauges in the forseeable future.
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g (4)L Full compliance was achieved on June 29,'1990. l

' ..

i

Violation B 10CFR 20.201(6) and 10CFR 20.401(6)
,

|

(1) The reason for this violation in .the Radiation Safety !,'

Officer's opinion is that it was not his responsibity to- !

; establish an ongoing . program to monitor radiation
iexposure of ' persons with lost or missing badges.
'

Historically we have a very low use rate for the gauges,
the ~ gauges have never shown leakage, and the radiation
exposure doses are minimal (according to quarterly ;
reports). Any time the exposure report showed a reading iit has been informally investigated (by Te acon with |
gauge user). Since none of these inquiries have ;

*

provided any facts as to why an exposure reading existed j
no . written report was initiated. Those employees with !
missing or lost badges usually did not operate e gauge. '

I
-(2) Corrective actions consist of the following: ;

!

p a'. Anytime a film badge is not returned for processir.g 1'

a questionaire will be issued and the circumstances will. '

be investigated. An estimate'of radiation exposure 'will i

be made for each instance. See Attachment g2. }
b. Written reports will be initiated for all radiation

-exposure detected from film badge reports.
,

|

(3) By December 1990 our new Materials Manual will be issued .j
and employees will have updated operating procedures .

regarding Nuclear Test Instruments. We feel this will-
go a long way in reinforcing- the above actions. See
Attachment #3.

'(4) Full compliance will be achieved by December 1990 with
!

,

items (a) and (b) being achieved July I', 1990. ';
I

.

systemL the.
i

! Relative to your concerns of our management control *

following is submitted: |

| In addition to the corrective action taken above it ''is .I
anticipated that all gauge users will be retrained this 1

i

L comming winter when construction activities are shut down, s

E This will give us an opportunity to emphasize all of our '

license requirements and our updated procedures. !
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' . Additionally we have changed internal procedures to provide,

9,
, better follow-up. he- Radiation Protection Officer will' -

report quarterly on compliance to our license conditions to ;
! the Executive Officer. This will start October 1, 3990, q

,

'

All users of licensed material had received . Proper. training. ;
We- recently conducted .a review and fotuxi, however, that J
certificates had not always been issued. With the anticipated '

retraining we plan for this winter, certificatest will be.
L issued and a current list of trained personnel will be |
|. maintained by the Radiation Protection OfficerJ |
T.

U' 'If you have any further questions regarding this reply,.please
. telephone Gordon Clark at FTS (206) 422-7718. ;

U
.

W. V. Pisarczyk
; Lcecutive Officer

e

c.c. G. Clark

. Attachments
.

7

.

.

,

' $

i

r

|

L.

-L

>

,

s

5

m

h

i

I

i

, . . . _ ~, ,. . . - . .



f%frQ Q ' :%f Lp q;;
_

:; ; -

7
--

. ATTACHMENTL # i
gg k $ " O ,;, ' ' xEM

sa 3 - . 3 :--
. .. .

(f. h'
: '

,

>u , . +
'

'

,

j' i- 't.'
~

- I

(UWii|c%
'

!.-COMPLIANCE WITH. TRANSPORTAT. ION REGULATIONS

"'w -
'

o'
# .

g.g e ,e
'PH N : REPORT OF TESTING ~AND EVALUATION,

,

.
.

4

M. Table of Contents'
.

, .sm .y n::,

?![ Section: ,Page;
p .

,

r;5 c;;. '

L v ,|ForNard
l-ii! .| -

/

'

. ,
,

.' || , ' , ,
Declaration of Radioactive ~ Material Form 2', ]-l'n ;

1. '* .

,, ,

e .

g|:;i|

W N !!'. Declarationf of Package Classffication 2j .

, .

:n 4 .:. ..

oll ,B., . Declaration .of' Excepted Packaging : 3 6: -

-

.

.,.
. ,

3 ,

' '

T LIII. ;Packige Labeling for Type. A Containers L3' i.
"

o
W' '

i ,.

a;[,III-BUL Package Labeling'.'for ' Excepted' Containers. ?3
'

j
'

s

id. ..j
,

',' i* t , . ,

'4-
' '

:1 0 ' Documentation
; . .

-

gr;a, y , _ ,

% Design (Requirements for ' Type A' Packages! -4: p;pq , ,

,w
7 li( j; V I . - Demonstratio_n of' Compliance. with Tests -5" Q"

x; .
x

'"

''t.* . ,. a i;
.

W '"Ei ?Vilir Preparation -of Specimens for Testing t5i e j;.
4m. az -

-

.}gm. s, '
b ,.

' , ' .'{i+'gc
j

] *.
.

'
,,

.

- jVill.. ' Past Performance with ' Actual Transport . '6- y;p ' e
''

T . , y'

@ | [[ [. '

'6 '

+
,

,

4

#( L_I X . Actual Testing;and Engineering ' Evaluation:
-n

, . h.
. ,

6

% ;X. ? Verification 1 of ' Testing Results = 7 ,q"
' '

, ,n; e ~q

, [J
, c,

7Ui ' ' XI! LTroxlerGaugesTested
' '-

,

> > m ,f '
' - 1ir

|k .. Wi

jf,
''

I'''
. ,

a f:#
-

,

--
.1:- fr

.
.,;

.

,

<s [II
~

.f: =- , . . e,

9 [i1 ! !. i !.
'

, t ' N|jb \O,i T Q '; I ,)- *
3, ,



5%"QA 4 ,,"
s

'

e, A .o D a
'ras ,

b[9| ff E ,,,

G
'

'
'

,
. .

*p ,
4 '

FORWARD
V L<

t* . ,

k,&q&+:~
.8 .

'

; +

:
. - . . . a.

The' testing;and evaluation of Troxler nuclear gauges and associated shipping -'

.

(packaginglisiaccomplis'hedito, satisfy the- requirement; of Title 49, Code of Federal-Rigulations:-LTransportation andLinternaivnal.. Air Transport- Association Dangerous,
.

.ao

1
/ Goods Re'gulations.1 'The general' regulations governing the design,: 1ntegrity and .

~

n .

Lshipmen(of packages containing radioactive material are 49'CFR-173, Subpart.'l-/ j
1 Radioactive Mat'erials and~IATA Sectio'n 6.3 Throughout, this report references-1 -

;will;be1given to specOic regulations as appropriate.. .!, .

i
'

[Thht. general fintent of the regulatior.s is~ to provide for the. safe ' handling of ;

packages containing' radioactive material; As' the regulations apply. to Troxler
_ jLj

" |igauges, two1(2) 'underlyin'g' values are considered in~ designing andJei luating~

-gauges'for, transport.= First, under . normal and? adverse. conditions, there can be no. :

E Elossi or < dispersal of: radioactive materiali from the- container. . Second,' there can N
-

t
'

[ Lbe no;signif.icant ; increase in the' external radiation exposure level if the. . d
contEiner wereJsubject'ed .to adverse Lconditions, (reference '49 CFR-173.412(m)' and ? j-

''

W LI ATA - 6. 3.18)'
-

,

m' _.

a

This reportlis intended"to satisfy ' the requirement of documentation to cover.. the
h ' jhipment ofe gauges' by' Troxler Electronic-Laboratories, Inc. and its subsidiary

-
l

.

] : ,

* Troxler International , - Ltd. ,: (referencei 49' CFR-173. 415 (a)) . This report is '*j
|

Lalso intended ;tolcover the documentation requirement for customers and users of ,;

h }Tro'xlernuclear. gauges.-
[ t' i
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[. , IReport; prepared tv'. ,

1fl& M Kenneth Brow'n.odr~.
ih d IRadi[ation: Safety (fficer
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ay ' Troxler. Electroni..- Laboratories , Inc.
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[, ORivised] September,1988' Hay E89, and-October 1989 by:,
,

LElizabeth ML Franklin@|
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. .lb JCLARATION OF RADI0 ACTIVE MATERIAL FORM ,

Ailiradioactive material employed in Troxler. nuclear gauges must be approved- as.
"SPECIAL. FORM" radioactive material . To-. this- end, the source'manuf acturer must

.

; perform the required special? form tests, ~ (reference 49 CFR-173.469 and !ATA 6.4.41
thru .59) Land obtain a certificate from an internationally- recognized competent

; authority approving' the specific material as "SPECIAL FORM,"|(reference 49 -
'

| CFR-173.476, IATA 5~.7.81 and 49 CFR-173.471(e), IATA 8.3) The source manufacturer
must provide; copies _of' the- competent authority certificate to Troxler Electronic

'

Laboratories, Inc. The table in Section 11 lists the specific special form
.

j,* certificate issued for the individual sources employed in Troxler gauges.

II. -DECLARATION OF PACKAGE CLASSIFICATION

All. containers, except containers -used for Model 3220, 3300, and 4300 Series
(reference Il-B below).. used to transport radioactive material with regards , to -

|- Troxler nuclear gauges are classified as " Type A" containers, meeting the
L requirements specified as -U.S.D.0.T. Specification 7A, (reference 49

, *CFR-178.350(1) (2),- IATA 6.3.2). Excepting the testing requirements for a " Type
-- A" classification'is a limit on the amount of'rauioactive material employed .

E ;(reference 49.CFR-173.431, IATA 5.7.33). All Troxler gauges contain. either. one (1)
. or a combination of Cesium-137, Americium-241: Beryllium or Radium-226: Beryllium.
All radioactive sources are "SpECIAL FORM" and, therefore, must be within the:
activity: limits denoted as A1, (reference 49 CFR-173.435, IATA 5.7.F). Al"for; the ' H

radioactive material employed in Troxler gauges is Cesium-137130 Curies,
-Americium-241 3 8 Curies and Radium-226 1 10 Curies. All. sources in Troxler

[ . nuclear gauges are rated in milliCurie' strength. The following is a list of u

sources employed in Trox1er nuclear gauges:

For Use In Special - Form
; -Source Type Nominal Activity Troxler Drawing # Gauge Model Certificate P j.

Cs-137 5 mci A-100601: .2376- GB/ll3/S,

Cs-137 ~ 8 mci A-102112 1351,'1352,
3400, 3565,
4545 and.4640 GB/140/S i

L
.

,

tAE-241 10 mci A-102700 3220, 3300 GB/29/S~ j

and 4300
,

h" -Am-241 40 mci A-102451 3440, 3216
and 3218 GB/7/S; ]'

,

1

I Am-241 100 mci A-100608 1255, 1257
& and 3241 G8/149/S /

I

300 mci A-100337 2226, 3241 GB/149/S?U 1Am-241; 4

! i'

'

f:

hi REV. 5/15/89
y, |

,
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-For Use in' SpecialLFormj' o
<

.- .,
. _ . _

Troxler:0rawing' # 'Gauce Model : Certificate #:z .

Source Typet (Nominal Activity: -

^

>

.g . i 7 - ' '

tJ Ra-226: .4. mci. A-100600-- 2401, 24S1' GB/SFC/1'12
q

m.

Cs1137/ i; 10/50 mci ;A-100281 2401, 2451 GB/SFC/113,,

< cam-241
ew

Q Cf-252 30 uCi A-104225 4442 GB/7/S-

I ' Co'-60 ' 60 uCi A-104240 4442 : GB/193'/ S ,

Cf-252 100 uCi- A-105162 3241- GB/7/S
Co-60: 100 uCi A-105201 4441 GB/193/S'

til-B.7 DECLARATION OF EXCEPTED PACKA'GINGn
y

Containers 'used fo'r transporting Models. 3220, 3300, and 4300' Series gauges ' have
been~ tested.and 'are packaged as " EXCEPTED RADIDACTIVE MATERIALS - INSTRUMENTS AND.
ARTICLES;";(reference'49 CFR-173.422,-IATA 5.7.28).

,

.

1111.= PACKAGE LABELING FOR: TYPE A CONTAINERS
. .

'

E h outer (carton containing a Troxler nuclear gauge wi.ll be labeled withithe' ,

+ i |following r,

, ,

' " A. :Two |(2) "RA010 ACTIVE YELLOW ~ 11" labels: on each container, (reference 497
'

'

JCFR-172.403, IATA 7 % These labels are .af fixed on opposite sides. of - the package .- ,

'.he topinor bo.ttom, (reference 49 CFR-172.403(f);_. LATA;,with'neither side <

Con: these: labels: to be completed with. the content 'naminc.-7.2.24). The bl/ '

the amount denoting .the activity'of the source in units
; ~

nthe-ralioactive' -y
and.the transpo-t index. denoting thel radiation level at-. ","of' Curies or mill G e . t..

J, s 'one (1)imeter. from|the" package,-(reference; 49 CFR-172.403(g), IATA~ 7.2.13).
;g

cB'. :Two (2) "0 ANGER - 00 NOT LOAD -0N PASSENGER : AIRCRAFT" labels'Laffixed besideath5.
'

e

4 iaboveTreferencedf"RADI0 ACTIVE YELLOW 11"| labels except for gauges:being shipped tc
_

' '

Juserscemploying the gaugelin research applications , .(reference 49 CFR-172.402(b),>

(IATAL712.25). This provision applies only to packages carried by Lair.

k|- C. Onei(1) label or:peckage marking declaring the package:as U.S.D'.0.T. 7A Type'
.

1A,i(referenceL49 CFR-178.350-3, IATA 7.1.7).
,<-.g

)llg./ PACKAGE'LABELINGFOR~'" EXCEPTED" CONTAINERS

: Eackouter; carton containing a Troxler nuclear gauge will- be. labeled with .the '
, y. |following:-

-

.

,

''One. (1): label .or package marking declaring the package as EXCEPTED RADIOACTIVE*
-

MATERIALS - INSTRUMENTS 'AND ARTICLES."
,

': 6
Rev.-9/30/88

I nov. 10/1/89'g- ,3,1
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l'Vi '00CUMENTATION~
N, ,

TheLpackag'e_ will be accompanied by the properly completed. shipping papers. For- 1'

shipment' by ; aircraft, the- shipment will be accompanied by the standard " SHIPPER'Si 3

DECLARATION FOR; DANGEROUS GOODS"' or other form providing the same -information. :

For shipment _ by: comercial motor carrier,- the Bill'of Lading will contain the.
~

,

'

' appropriate information describing the radioactive material,~ (reference; 49 CFR-172--

--Subpart.C, IATA 8.1). ;
~

V. DESIGN REQUIREMENTS FOR TYPE A PACKAGES
e

'_.

- The~ shipping _ container 'and gauge have been designed. to provide for the following;
required conditions:-

-

A'. The_ smallest overall external dimension of the package is in excess of: four:_ j

(4)Linches.
1

|

B. Th.e outside shipping carton is taped in such a manner that if tampered with!
,

'u- ~could-'be easily damaged discernable.

- C. The ouuide container is free of protrusions. No accountablility fori _ 1

decontamination of the package is considered because of the requirement: fori ,

e
-special form material ~ ,

; D. Containment and shielding would be maintained during transportation and:
storage in:a temperature range of -40*C to'70'C. For. containment, .

"
, consideration _is given.to the stainless _ steel used to encapsulate the
material. ' Stainless steel has a melting point of 1600 C' and a brittle poin _ 4

:of?<-269'C. For shielding, two (2) types of- material are considered,
depending of-the gauge. type.. For gamma shielding, tungsten is used.- For

'

neutron shielding, polyethylene is used. Tungsten has a melting, point
~

.

m

3400 C!and is, classified as a brittle | metal with low temperatures having nc
;effect. Polythylene has a melting point.of;140*C and a bFittle point of'

b, -76*C. :

LE. ' Effects. of vibration are accouted for in Section IX, detailing the actual: ,

? <

ftesting.|4 4

F. Containment of the radioactive material is accomplished by two (2) means. . )
~

?

}.f1 ~ First, having the material- meet'special form requirements precludes' the
,. ,

,

likelihood of.' release. Second, the source capsule is welded orf placed
cy

[C Iinside a' threaded- source plug, again to prevent' the likelihood of release. .

. Additional comments concerning containment are noted in Section' VIII. ,

.t

q*

1,'

. . , .

"M.
*

,
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.Th'e chemi'calian'd physical = compatibility of: the materials used to manufacture jO M L G'.1 J

|the, gauge and materials used for _ the' package are considerediin; two (2) ways.*
- *

",
First, the types of _ radiation emitted' by the source materials would. have: no-#

ef fect4as to.any-irradiation of the material used .for the gauge"and ' package.;
Second', 'in- addition.toLbeing; designed to meet transportation requirements,- i
the gauge is_ an! electronic device designed to give the customer many years

-of service.
'

|
H ., _ No' chemical? decomposition-of the materialLemployed-inithe gauge or package- |* would-take place with the types of sources employed in'this gauge'. |

1. _ Ambient pressure _ would have no eff ect on' the gauge' or container. Nothi ng i

associated with thisi quipment is pressurized such that an ambientL pressuree..

|; of 0.25 kilograms per-square centimeter could'cause a loss of containment. '

1,
7 J.. .When subjected .to' the . tests as described in Section IX, the shielding 1

,

characteristics of the. gauge .will not be negated and there will be no ;-

significant' increase in the maximum recorded- radiation level, (reference-4r" '
a

CFR-173.412, IATA 6.3.2 thru' 6.3.18) .'

,

!p/ VI.- DEMONSTRATION OF COMPLIANCE.WITH TESTS
'

~
'

Thelregulations1 allow various methods of testing to show compliance;with_

-

regulatoryL criteria.. . A combination of three (3)' methods will be' employed in! 'j
,

L. this> evaluation;.these being engineering evaluation. ~ actual testing and _ past d
~

performanceLof > actual transport, (reference 49 CFR-173.461, IATA 6.4.1).: 3

:

'

VII. PREPARATION OF: SPECIMENS FOR TESTING-
p

'

4: ' Tof demonstrate compliance that, when subjected to_ the actual required testing er-

engin~eering: evaluation the source:will remain secured with no significant : y
i

,

tincrease sin radiation.-levels, the gauge itself will be used in the evaluation..
'The actual shipment ofJ the gauge will employ.some: type of- container such as.* ~

*

cardboard 1 box,-polyethylene' case _or wood case. . Notation is m'ade thatithe
'

'

, . shipping' . container is provided to protect the electronics of .the: gaugeland' il
,

P , provide means;of; easier handling and' does: not effect ' the containment :or' to; a'

:significant degree, the radiation exposure level.. Gauges used11n.the; actual (
" '

Lo testirig' were standard. production..models that'were manufactured as .per standard i
,

:Troxler.iengineering specifications and acceptable' by the quality control ,

procedures. employed. No divergence from the specifications ,--defects'in ; i

constructionfor distortion of: features were' allowed. NotationJis -made that the 1
electronics 'and detection tubes were removed from the gauge before' actual j,'

.

| testing to; prevent damage to these components. Section XI details each 1

L y
individual gauge model~ on which. evaluation has been conducted and' the >

,

containment : system employed. . (reference 49 CFR-173.462, I A1 A 6,4.5 - 6.4.6) . !
?

'
4
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hVill. PAST PERFORMANCE WITH ACTUAL TRANSPORT,*

Troxler. Electronic. Laboratories, Inc. _ has been shipping and. transporting gauges:-

since the late 1950's. In this period of- time of over: thirty (30) years, _ therez
has never been;an! incident' where a Troxler gauge has lost containment or.
demonstrated aL significantiincrease in radiation-levels' while being, transported.1

".

Leven when involved _in an accident. In_ reviewing' worst case conditions ,-we have-
_

seen . gauges. that. have been runover. by steel' wheeld rollers as used ~1n the' paying | 1-

industry,; gauges that have been runover by bulldozers, gauges) involved .in- fires-

,

Land gauges _that have-been deliberately. tampered with. In all. of. these incidents.
the source containment has held. In designing these' gauges, the Troxler-

: Engineers are always mindful that these gauges will be used in the constructiont .'jindustry and exposed to very rough handling. The gauges' are built to withstand ;

hard field conditions.- q

>

'
'IX. ACTUAL TESTING AND ENGINEERING EVALUATION

The gauges- described in _ Section XI have undergone or been evaluated- by the,
'

following- tests , (reference. 49 CFR-173.465, IATA 6.4.8 thru 6.4.22). ,

A. Water Spray Test i'

- a

' Containment and shielding on all' gauges'is provided by a combination' of - 'f t
,

either. stainless steel _ and tungsten. or stainless steel and- polyethylene._
.The stainless steel employed- in~'the source encapsulation is . Type _316. Even-

,

.if immersed in' water for long periods of time, this type of stainless 1 steel? j6

does notccorrode or~ lose its. chemical composition. Tungsten also doesinor
corrode or lose chemical composition except for oxidation at vary high

.

,- |

temperatures. | Polyethylene has not' corrosive possibility and if immersed _
in water for long periods of-time would absorb a small amount' of water, bw
would_ not' break down in chemical composition.

a 1>

S B. Free Orop Test

! The gauge was dropped from a height. of 1.2 meters (4 feet) onto ay >

non-yielding surface. In performing this ' test, the gauge was dropped- onto 4-

:a concrete floor. The test was performed ' at - least four (4)' times , droppia.g : I
~

the gauge .at different angles so as to sustain' maximum damage.:
,

C. : Compression' Test
_i

4in performing this ' test, we had two (2) possible methods to choose from.e
We could either' use a weight . load of' five (5) ' time the weight of _ the

'package or a weight load of 1300 kilograms per square meter multiplied'

<

9
.

times the< vertically projected area of the gauge. We chose the latter+

..a
' ;because this method provided a greater weight' than the former. Thi s1 test-

was performed by suspending the weight using a -strain gauge _scaleito j''+ <

accurately determine the weight. - The gauge was placed on a concrete floor .

4and the. weight' lowered onto the top' of the gauge until the strain gauge
scale 7had a reading of zero. This procedure lasted for a continuous7
twenty-four hour. period. At the end of the testing period, the strain

"'~'

- gauge scale reading was again taken to ensure that the weight had been
applied for the entire duration.

L
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L 'WI. Pen'etration Test; :|D

D ,*;. iThis/ test was performed by placing:the gauge = on; a concrete floor and:
g' idropping a-| steel _ bar;having a rounded end,:a diameter | of 3.2 centimeters

and weighing ~ approximately thirteen (13) pounds onto; thecgauge. The bar_

e
.was dropped-from a' distance of.one|(1) meterionto the surface of the gauge.

g" . At lease four-(4) drops.were made onto the gauge /to-inflict maximum
,

m . damage.

u
| E. . Vibration Test

|
,

.ThisL test was performed by strapping the- gauge on a machine _ that ' vibrated ' !
~

~g: , the gauge .with a displacement of 0.l inch at 12.5 Hz. This test was ;
,

conducted for a period of twenty-four continuous hours, j
.e1

_X.' VERIFICATION OF TESTING RESULTS
,

J
;Before each test, the gauge was. visually checked to ensure that all- components- y

werefin the proper _ place and a radiation level survey was made_ around the~ l,

O: gauge. _ Af ter each test, a visual ~ check was made to again note that all
components remained stable. Visual checks:were made to detect any cracking or:'

~

'
~ bending.of the material . involved. Also, after each test, _ a radiation survey.~ ,

'

.was made; Attthe conclusion-of all tests, the gauge-was. disassembled and.the
,

source capsule'. leak tested. g

For all gauge models listed in Section XI the radiaton level: survey after:eachl .

-

test showed _no significant increase.in exposure levels and the leak test -at theL

i & conclusion of J all-. tests - showed. no removable activity, (reference'' 49 '.l
~

9CFR-173.463,-IATA 6.4.4).
T 1

4
m

IXIE TR0XLER GAUGES TESTED
1

~

1W,l. Modelf 1255,- 1257 Depth Moisture GaugesA
.r.

.LTromr 1250 Seriesm0epth Moisture Gauge contains a nominal 100 millicuries of: jI'll 4

4, , | Americium-241: Beryllium. int a double encapsulated stainless steel. source '

, ,

,,

capsule. The source. capsule is placed inside a source plug in the' bottom
"y y , ;section'of a brass probe. having a diameter of either 11/2 or 2' inches.W

, Shielding is; accomplished.by a six-(6) polyethylene block-mounted inside the-
.

'
<

bodylofcthe gauge.'
'

.

B.(M'odel 1351, 1352 Depth Density Gauges ,

|
-

;
- .,

.

a: M LTroxler-Model 1350 Series Depth Density Gauges contain a nominal 8-millicuries: '|'
1s' -

offCesium-137 in a double encapsulated stainless steel source capsule. -The j

[y$|%,l.N ;r isource capsuleLisiplaced inside a: source plug in the bottom section of a brass-
,

' | probe: havingi a diameter of- either 11/2 or 2. inches. Shielding is accomplished ||

1 byLa six (6) inch lead cone mounted inside the body of the . gauge.
,

p'. '- q
, ,

. , ,

,
q
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.. ,
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al- C ~. Model12226:and 3241' Asphalt Content: Gauges- 1
,

'

Troxler Modeli 2226~ and _3241 Asphalt Content Gauges contain a nominal 300 or:100 ~,

millicuries of. Americium-241: Beryllium in a double encapsulated stainless steel' !
'

. source capsule.- The source capsule is placed inside a-source plug _in the dome !

of the-gauge body. Shielding is accomplished- by. a six (6) inch block- of- i
'

. polyethylene mounted .in the dome of the body of the gauge. The 3241-M gauge contains: 1,

100 microcuries of Cobalt -60: and is phyiscally identical to the 3241-C gauge. . |

: D. .Model_ 2376 -Two Probe Depth Density Gauge' i
1,

e Troxler Model' 2376 Two Probe Depth Density Gauge contains nominal 5 millicuries J>

of Cesium-137 in 'a= double encapsulated stainless steel source capsule. The. ;
' '

source capsule:is-welded:inside a stainless steel source plug. This. source. !

plug is' stored 'and' shipped in a six (6) inch lead' pig. o

tn .

Surface Moisture Density Gauges t.E. :Model?2401, 2451
,a

Troxler' Mo' el' 2401 and 2451. Surface Moisture Density Gauges ' contain either a _ 1
'

d
~

<1

Inominal- 4' millicuries -of Radium-225: Beryllium or a- nominal 10 millicuries of
' Cesium-137. and 50 millicuries of Americium-241: Beryllium in a double

. .7
'

f
4; encapsulated stainless steel source capsule. The source capsule is welded

inside 'a stainless steel source rod. Shielding- is accomplished by a' two (2)-
; inch tungsten cylinder, q

F.; ' Model: 3220,|3300, and '4300 Series Depth Moisture Gauges h-g.
,

.

3

Troxler Model 3220, 3300, and 4300 Series Depth Moisture: Gauges have been= ..

tested.against the requirement for excepted radioactive material, (reference'49; d'

iCFR-173.422,- IATA 5.7.28).:
,

- G.. Madel? 3205, 3215, 3216, and 3218 Surface Moisture Gauges ~ i-

'Troxler Model . 3205, 3215, .3216, and 3218 Surface Moistu're Gauges contain a j
Lnominals 40 millicuries- of Americium-241: Beryllium in a double-encapsulated . ,e,i
t stainless steel source capsule. The:. source | capsule is inside: a source plug y;;

mounted 1inside' the base of: the-gauge. i Because of 4 the inherent shielding' from N
the' lead source' plug, no additional shielding material is needed.-

~

'

H. Model 3565 Sediment Density Gauge j?
.

MTroxler Model 3565 Sediment Density Gauge contains a nominal 8 millicuries of-
'

:n*

Cesium-137 in a' double encapsulated stainless steel source capsule. This
'. source capsule is welded inside a stainless steel probe. . For shielding, the'

? source probe is| surrounded by four'(4) inches of lead.
j

n- .

;
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fs .I.: 'Model- 3400 SeriesL Surf ace Moisture Density Gauge . ]
Troxler: Model L3400 Series' Surface _ Moisture Density Gauge contain a nominal: 8' |4

. millicuries of Cesium-137 in .a double-encapsulated stainless steel- source
capsule. This capsule 11s welded inside a stainless steel source rod. |

-

Shielding z is- provided by a two (2)-inch tungsten cylinder. This~ gauge also ~

contains a nominal 40 ' mill 1 Curies or Americium-241: Beryllium in a
: double-encapsulated stainless steel source capsule. -The source _' capsule is'

.

+

inside a source plug mounted in .the base of the gauge. Because of the inherents
shielding from the lead source plug, no additional shielding is necessary.

J. Model5 4440 Series Surface Moisture Density- Gauge = I
*,

Troxler Model '4442 Series Surface Moisture Density Gaege contains a nominal !
60 microcuries' of Cobalt-60 in a double-encapsulated stainless steel source

: capsule. Shielding is provided by a two (2) inch tungsten cylinder. This
gauge also contains a _ nominal 30 microcuries of Californium-252 in a double- io

encapsulated stainless; steel | source capsule. The source capsule is inside> a,

{i.
source . plug mounted in = the. base of the gauge. The 444'l Surf ace Density' Gauge. s

j _contains~ a nominal 100 qicroCuries of CQbal t-60 only.

K. Model 4545 Surface Density Gauge,

,

; Troxler Model ,4545 Surface _ Density ' Gauge contains _a nominal 8 millicuries of;
" Cesium-137 in a double-encapsulated stainless steel source capsule. The gauge
consists' of an' aluminum case which houses the gauge electronics and:a lead / '

i. tungsten- shielding which contain's ~ the encapsulated source material . The source
e . capsule'is placed inside a source plug housed in the base of the gauge body. .

q- Shielding is accomplished by a three (3) inch lead source housing. !

L. Model14640 Series Surface Density Gauge
, ,

E Troxler_ Model 4640 Series -Surface Density Gauge contains a nominal- 8'

. millicuries of _ Cesium-137 in a double-encapsulated stainless -steel source
capsul e. The source capsule;is placed inside a bsource plug housed in the base Je

of the gauge body. Shielding is accomplished by a three'(3)-inch l_ead source ,|
. housing. . i

+IQ
'
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3
' . ,N . 'I 1 I -- . *'

. s

<
,

r:e w .

'SUBJ: Nuclear Badge' Loss = '
*

,

,

.

'

LFRON:i:Gordon W. Clark?
. .. ,7'

Nuclear Radiation Protection Officer-,
,

; ,.

e..

70:*
,-

,

t >

'

q.

U Your: nuclear. badge for the quarter . to i . , was notv
L returned as requested. P, lease' furnish the':following :information: for.::

'

. , .

"f .g.our records:'

m .

f
'1= ,Did you lose'your badge? vos __ _no, ,

W' -Ifyes,(explain:
,

. .

;' ?,'

L-
>

-,u .v, ,

+

c[
''

If no,'give~the date you sent it in:~
'

. ,

-;;-
,

...}i . ' .!
I

J'q 2. Did you operate a Nuclear Gauge during.this time' period? w;
'> '

vos no-, ,,

'

Mw 9 _

M If- yes, call' Gordon ' Clark,
!a '422-7718.

'

Radiation 3 Protection -Officer, FTS.
'

.
,

i Y ) I,b ^J''
.J '' k|fg .\

, ..s y> -J ) , 1

''s;
-

i

,x'' ,

_-

.V*

7 -signature 'datemy>g
_ ,

.".
|

.

Mi i- ~ Return to Gordon W. Clark ASAP4pa;
. q
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6 ' CHAPTER 5s-- NUCLEAR TEST INSTRUMENTS
p ,y7

5.00 GENERAL
i'

.
.

.

~ Nuclear ' test instruments having a radioactive Each FLH Division has been granted a license for
source are regulated by the Nuclear Regulatory the use of nuclear instruments by Government
Commission (NRC). personnel. The license requires personnel to be ;

trained in the safe operation and transportation -
%e Project Engmeer is responsible for the safe . of nuclear devices.

~

,

!use- of nuclear. instruments on the project
.

including the safety of project people and the Administration duties for managing this program
traveling public.; Although the contractor is as required by the NRC _are assigned to. the :
responsible for the safe and proper handling of Division Radiation Safety Officer.-
nuclear instruments used by the contractor Responsibilities include (but are not limited to)

u personnel under its license, the Project Engineer maintaining records of all instrument operators' ;

shall not -permit any unsafe or unauthorized exposure rates, training and licensing: of-e

operations that would jeopardize the safety of personnel, maintaining equipment records, and in .I,

Government or contractor project personnel or general, making sure that there are no violations
y the safety of the traveling public, of the terms of the license.

~

5.10' REQUIREMENTS ' Part of the Division Radiation Safety Officer's
~

,

responsibility includes- determining that |~
>

1$y Radioactive by product materials are under the equipment. is being used properly._ Continual :

L "T M direct control of the . . Nuclear Regulatory and/or excessive abuse willlead to revocation of
h Commission (NRC) within the United States. an operator's license and/or removal of the |

He NRC regulations are contained in 10 CFR 1 . equipment from the project.
parts 19: and 20. In order 'for the Federal
Highway Administration (FHWA)'to possess and The following documents'_ are on file at the

+ use any equipment containing~ radioactive by. Federal Lands Highway Division Offices: -1

jproduct material, a license is required from the ..

U
' NRC. 1 Contractors and contractor personnel ' + Copies of the applicable NRC regulations,

p : using nuclear test instruments are also required to + NRC_ license including any special-' licensing

L .be licensed and follow similar licensing conditions.- '|

requirements and regulations. * Copies of documents incorporated into then a*

k license by reference. s

p In applying for the license the following + Copies of operating procedures applicable to
,

d

mformation is required: license activities.

W
y, : + Identify equipment and intended use,
m + . Identify locations where equipment will be
W.> used.

' i

+ LIdentify the personnel that will be authorized ,

to use the equipment.
p, < + List safety precautions for personnel.

Q. * Identify person responsible for administering
. the program.p <

| ;;t.J '
i

! !

N
|| i
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A 5.20 SUMMARY OF PROCEDURES -
d @.4Each nuclear test instrument shall have with it at' Each person handling'a nuclear test instrument

all times a packet of documents containing the ' . will be provided a radiation dosimetry badge. l
''

following: ne date on the badge.is the issue date. :ne
. badge shall be1 returned for- radiation dosage.. :

4 check to the Division Radiation Safety Officer'-+ Copy of manufacturer's instruction manual.
'

|1; , 6 Copy of shipper's certificate. immediately upon receipt of a new dosimetry'
.

badge, 1

: Nuclear test instruments will be issued only to q
properly, trained and authorized personnel that Nuclear test instruments shall be transported;to- "

,

have been approved by the Division Radiation and from the project and . between project. ;

3
Safety Officer. See Section 5.42 and Exhibit 5.5. worksites in their approved shipping containers."

,

p : Instruments containing radioactive materials are Supervisors are responsibicifor ensuring that. j
"

E required to be checked at specified intervals for nuclear devices are used. only by properly |

b : leakage. -nis is performed by wiping designated authorized personnel. A list of personnel who 'j
areas of the instrument case with a swab and have - been trained in the.use~ of nuclear i

'"

having the residue tested for radioactivity. This instruments and who are authorized to operate <

. test is called a wipe test. them is maintained by the Division Radiation.
Safety Officer.

[ iWipe tests will generally be performed by the
. Division Radiation Safety' Officer or a trained Each person using a nuclear instrument is -

!materials' technician.' If the Project Engineer is responsible for its proper : use ' and ' properj '

' pg.h requested to perform the wipe test, the necessary packaging for transporting.. q:

L Ag instructions and equipment will be provided.
d

,
,

u

I
i

l
.|,
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. .
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i | A J5.30| EQUIPMENT3
I

' The ' general operating procedures are outlined 5.33 Packing Instruments. Store and transport 1'

- and detailed in the operation instruction manual instruments in the containers and shipping boxes-

furnished by the manufacturers Copies of these provided.
manuals are included with each instrument.

'

+ Stand the instrument on the packing case base.'
1;

531 Batteries. Batteries are generally + Padlock the instrument in the safe position.

L rechargeable nickel cadmium (NiCad) cells. + Place the instrument in the carrying case.
L Maintenance and power -loss problems + Place the instruction book and other required . !

experienced with nuclear test instruments when information in the case.

|, operated on battery power can often be attributed + Check to see that the instrument is locked and '

[ to the handling and care of the batteries. the accompanying equipment placed in the
Following the proper discharging _ and charging case. (standard block, battery chargers, etc.) -+

p' procedures is important ' to ' maintaining an + Place and secure the carrying case cover. i

operationalinstrument. Refer to an instruments + Seal the box.
. operations manual for proper battery handling . + Check container labels.
procedures. If problems continue, contact your -

j, Division Radiation Safety Officer, 534 Transportation. Contact the. Division
| Radiation _ Safety , Officer before shipping. a
L . 5.32 ' Storage. Instruments shall be stored in an nuclear test instrument to obtain' the proper
L area having controlled access and that can be - forms and shipping tags.

secured, ne storage area shall be identified with - .

1

i

the ' appropriate radiation signs and posters. All nuclear instruments'in - the possession of.

; Q,i When the instrument is not in use: FHWA are classed as Type II Radioactive and it . l

o*w is not necessary for the transporting vehicle to be -

. P acarded.lLock the instruments probe handle in the safeL
+

E position.
Lock the instrument inside its shipping case. He nuclear test instrument should have be'en -| +

Keep the instrument an'd box in the storage- . checked for radiation levels at the Division '

L
+

-area. ' nuclear storage area prior to shipment -' as R

+ Instruct project- personnel to limit their required by DOT ' Motor Carrier . -Safety H

presence in the area as much as possible, Regulations 49 CFR 173.441,10 CFR 71.47 and 1

10 CFR 71.87.

The following notices and signs shall be posted:
A " Shipper's CerrificationforRadioactive Materiais",

+ NRC Caution Radioactive Materialsigns. See shall accompany a nuclear instrument when ,

I.

shipped from the Division office. See exhibit 5.6exhibit 5.2.

..
* NRC Poster " Notice to Employees". See exhibit __ for an example of a Shipper's certificate. The

| - 5.1. (Include a copy with each instrument when certification will be prepared in quadruple to be
shipped). distributed as follows:E

- +- NRC Regulatory Guide 8.13. See exhibit 5.4. i
-

+ Original to'carner.
+ 1 copy retained by the originating office.
+ 1 copy enclosed with instrument for the

p consignee (Project Engineer).

|
* 1 copy to Division Radiation Safety Officer

g sn
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. (% 5.30 Equipment (continued)i(.
.

L'Ihe Government Bill of Lading'(GBL) and/or Generally nuclear test instruments are shipped via ;

Shipper's Certificate must include the following' commercial - (surface) l freight. When. time -
information: constraints are a factor, commercial air shipment

M . may. be the best option.- his may mean that
~.D ne instrument serial number, project personnel will have. to- transport the,

V name of the radioactive material, instrument from ' the project to - the airport
. activity of the material, ~ terminal. Most commercial air freight services.

. type of shipment package, will accept them for shipment. Before returning ^ '

the transport index (T.I.), and ' an instrument by commercial air freight, contact -|+

. ~ the following statement the Division Radiation Safety ' Officer : for -<

- assistance. =4

"This is= to certify that the contents of this . .

'

4 consignment areproperly classified, described, When an instrument is shipped by Government
packaged, marked and labeled, and are in vehicle, care should be taken with proper packing j

proper condition for tmnsportation according (see packing instructions). Lock the probe handle . J
to the applicable regulations of the in the ' Safe" position and tbm lock the shipping; |
Department of Tmnsportation." case. Secure the shipping case in the vehicle to ;

prevent movement during transport. Do not
When the instrument is returned to the Division place .the instrument- in the ' passenger :
office, complete and distribute three copies as- compartment of the vehicle.- 1

follows:
;$ It. is not necessary to mark the transporting
gw + - Cross out the first origin and destination vehide with radiation signs while the vehicle is on

columns and fillin the second set with the new the. highway traveling to or from project sites,1 q

origin and destination. between projects, or to and from the Division
+ Sign and date the copies. office.

'

to

: .+ Attach one copy to the shipping papers (GBL).
~ transporting: . the instruments in-

1i

+ Place a copy with the nuclear instrument. When
a + Keep a copy for your records- Government or privately owned vehicles, plan them

route , carefully. ' Be - sure the : route is ' not
Note: Failure to include the completed copy of the restricted. It is: illegal to transport hazardous - ;
Shipper's Certificate with the nuclec instrument is a materials over some highways. a

: violation of a Division's licensed authority to use nuclear
~

' instruments. Be sure the required certification' '
>

g a. statement is placed on the Government bill of lading.
~
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'r M 5.40 PERSONNEL
1' Q.) L . ..

All project personnel are to receive training in the : l
Personnel involved with the handling and use of' :

| - nuclear test r instruments shall be ~ provided following areas before operating a nuclear test
- appropriate training in the ' identification and. Instrument: '

proper handling of radioactive materials.
Radiological safety:

L 5.41: Exposum Badges. All personnel will be j
issued radiation exposure badges before they * Principles and practices of radiation protection - 1>

begin operating any nuclear instrument, including * Leak testing procedures
,

| training. Exposure badges can be obtained from * Biological effects of radiation ;

the Division Radiation Safety Officer. R ese * Monitoring techniques and instruments to- :|
. badges are issued either on a monthly or detect radiation
quarterly basis.- Personnel shall return their + Accident and incident procedures

;

E . badge to the Division' Radiation Safety Officer * Procedures for nuclear instrument storage and
promptly after receiving a new badge. transportation

,

* General safety precautions ;
.

The badge detects the amount of gamma and
- neutron radiation the badge receives. To ensure Istmment Opemtiom j

L - that the badge represents a person's dosage, there l
y are a few precautions to be taken. 'Do not store * Operation procedures
; the badge anywhere near'the storage area being * Maintenance

used' for the nuclear instrument. Placing the * Field use 1

'l
.. ; badge in direct sunlight or near an ' operating * Instrument caEbration principles

j ,Eh9 micmwave oven or television set will reflect this
-

* Instrument characteristics
! - % s.F exposure and indicate an unusually high count

~

L when the badge is checked. Badges are to be ne Project Engineer is responsible to ensure that
kept in each person's possession as much as no personnel will handle or operate nuclear test

i)L' possible so an accurate exposure rate of the instruments without the proper indoctrination and
' individual can be determined. training. The Division Radiation Safety Officer D

shall be promptly notified-if project personnel j-

,

The rate of exposure received from the nuclear. have not been indoctrinated and trained 1in =i
. test instruments should be minimal. In the event nuclear radiation procedures. See exhibit 5.5 for j

an operator's badge indicates an unusually high sample memorandum documenting training._ See t

- exposure,Ethe individual or the Project Engineer exhibits 5.7 and 5.8 for sample documentation ~ of
,,-

L will be contacted by the Division Radiation Safety operators current and past history records.
| Officer to determine the cause. Unexplained 11

radiation exposures greater than anticipated will 5.43 Special Notice to Female Personnel. Exhibit

- result in an individual's authorization to operate 5.4 contains information that should be'provided
,

nuclear instruments to be rescinded, to female personnel prior to their being trained to
operate a nuclear instrument. See exhibit 5.3 for R

'

5.42 iTraining. Training of personnel in the an example of transmittal memorandum format.[;'
I operation and safety precautions of the nuclear After being provided this information, the female l

! testing instruments is the responsibility of the employee shall sign and return a copy of the |
Division Radiation Safety Officer, memorandum to the Division Radiation Safety I

| > >

L Officer. !.

'
1

1
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% 5.50 RADIATION SAFETY
4 >> .

, .

.

* Wear a radiation exposure badge at all times y> It is' the ' Division ' Radiationi Safety Officer's2~

responsibility. to see 'that all Division personnel while operating or transporting an instrument.
associated with the use or storage of nuclear test
instruments are provided the necessary equipment + - Follow established operating procedures when
and training' for the- safe use, storage, and using the instrument. . ,

' transport of the instruments. !

* Keep unauthorized persons away from the = 4

The training shall be J provided prior to instrument.-
. assignments requiring personnel to work with .)

"

- nuclear instruments or to work in a radioactive + Keep the instrument in the " Safe" or storage j
t environment associated with nuclear test Position when not in use.
Instruments. ,

+ Be sure that the instrument is locked within l' '

-- Control of exposure to radiation is based on the an authorized area (closet, cabinet, vehicle,
assumption that any exposure, no matter how etc.) when it is not in use. Security against ,1

,

small, involves some risk; The occupational the theft of radioisotopes ;is of utmost i

' ,*

exposure limits are set so low that medical importance and must not be neglected. i

evidence indicates that there are no observable l

-injuriec to individuals due to radiation exposures The storage area should'be plainly labeled
when the established radiation limits are not with an approved radiation warning sign.

,

: exceeded. Radiation levels at the outside ' the storage ,

area must not be more than 2 mdlirems per ;t
3,g

(-%, 531 Safety Procedures. When used 'as directed, hour.

,Q nuclear test instruments present minimal
radiation hazard to an operator or to the general * A nuclear test instrument may only ' be -
public. Radiation profiles indicate that the transported by - authorized personnel in
radiation level under normal operating conditions approved vehicles. The instrument shall not.

- at 2 feet from the instrument will be less than 0.5 be transported on the front or rear seats of
millirem per hour. - any vehicle. If a pickup truck is used the " g"

a instrument must be locked in an enclosure
# , The following safety procedures should be kept in (cabinet, shipping case, etc.) and the enclosure j

mind at all times: tied securely (e.g., chained, bolted, etc.) to 'the - M
;

bed of the truck to prevent loss or theft.
'

+ Do not operate or attempt to operate an-

instrument unless you have been authorized to Radiation levels at the driver and passenger
do so by the Division Radiation Safety Officer, seats and at the outside surface of the vehicle j

' shall not exceed 2 millirems per hour. A
+ Do not attempt to repair, modify or open the shipper's certificate must accompany the: j

sealed source under any circumstances, instrument at all times, j

+ When in doubt, contact the Division .

Radiation Safety Officer.

,

s .2.y.;
;,f ;
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43 5.50 Radiation Safety (continued)
Js~ ;

"'+ 5J2 J Accidents 'and Incidents. If an accident or 5.53 Emergency Procedures. ne protection'of<

anyL ~1ncident - | occurs involving . a = . nuclear human life. is primary. ne. prevention' of: '

instrument, the following steps shall be taken: property damage due to a' radiation incident is
_

secondary. Raw radioactive material must be.,
.

a +: In case an ' instrument is lost or stolen, or - prevented from escaping into the atmosphere or -' ,

involved in an accident-which might cause - environment. De source material is
'

physical damage to the- source, notify the encaprulated in welded stainless steel containerf .|
'Division . Radiation Safety . Officer that are securely mounted into the instrument-

IMMEDIATELY. . enclosure. !

.* ne: Division Radiation Safety Officer will It is highly unlikely that the rt dioactive material'. ;

notify _ the . following authorities who . will could escape in the event of a' severe accident or i

' provide instructions and assistance applicable fire. However, this must be considered and a" ;,

to the circumsances of the incident. contingency plan developed for just such an g
L accident. . Such as an accident that crushes the. ';
L e Nuclear Regulatory Commission Officer casing with parts strewn about and the radioactive
h - e Manufacturer ofInstrument source area visible. i

e Public Health Office (if necessary)
The. following procedures are to be. rigorously '

+ In the event'of the possibility of damage to the adhered to in the event of such an accident. |
<

source or' source control- mechanism, the
.

o<

operator will keep unauthorized persons at (1) Assume the source rod is ruptured and seal ;q

. A. least 16 feet from the instrument and prevent or cordon off an area (16 foot radius) around the ,

y$ : removal of the instrument from off the ~ site instrument. KEEP UNA'UTHORIZED PERSONS
* untilLauthorized by the Division. Radiation AWAY FROM THE SITE! 1

~'

Safety Officer or appropriate authority. .. ..

J

(2) Maintain the cordoned off area s and
+ If the instrument is lost or stolen, immediately immediately halt all activity around the damage q

notify ._ the; local police or..other law site. Stop all vehicles and equipment and have- 1

- enforcement agency within whose jurisdiction . operators walk away from, but not through the; j

the incident occurred. Also notify the Division site of the accident. (If radioactive material _is
Radiation Safety Officer. free, it can be picked up and tracked elsewhere).

,
'

.

:. [

[
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.:(yQ 5.50 Radiation Safety (continued) .
;,.

? : If th'e damaged instrument is a density gage and tThe radiation technician will determine whether .
' "

the source rod was extended at the time of the the site is safe, remove the contamination (if -
accident, visually Inspect the rod for a' white there is any) and prepare the instrument for?'

,

powdery residue.' _ ne source is ruptured if al shipment for repair or disposal. In the event of '

,

white powder is visible. Place a 3 foot square of severe damage, it may be necessary to dispose'of -
; plastic sheeting over the source and shovel dirt on the source through a local . disposal agency
top of the plastic sheeting for shielding and to_ licensed . for this operation. .He L radiation
prevent the radioactive material from escaping. technician and local public health department will = ,

", assist in this action, t

L' Do not remain in the cordoned off area any
longer than necessary.

'

A damaged nuclear instrument or shipping cese
.

cannot be legally shipped without the concurrence
;(3),Immediately contact the Division Radiation of local health officials.
Safety Officer and the nearest public; health
department office for assistance. Do not leave the ' Do not ship any damaged equipment without the 1,

. accident site unattended. The objective is to have concurrence of local authorities. 1
a qualified radiation survey technician visit the ;

site as quickly as possible to survey the extent of ~ i

the damage and to determine appropriate action. jt

u Do not attempt to perform your own radiation- *

.eurvey- as this operation requires substantial'

g3 secure the accident site and to contact the proper
,

,__

training and experience. Your responsibility is to
'

.w'W
L. .. authorities.
| . I.
;

,,
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Exhibit 5.2 - Warning Signs for Radioactive Materials
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( See note below )
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Please read the attached NRC Regulatory Guide R 13 before operating nuclear test instruments 1,

-(density and/or asphalt content gauges). After teading the guide, please sign, date and return a ;

*. , copy of this memorandum to me. '
'~

~

'

;
.

.!
, -

f~g
- 4

g

>
-

>
.

i{#i
'

I have read the NRC Regulatory GuMe concerning the possible health hazards'to children' and->

- women resulting from exposure to radiaJon during pregnancy.
- 6% . n>.

!g-- * 't.
-

.-
c. , ; r

a-

(p ,. :(Employee Signature) |-(Date) . 'H
b ' 4 i, ,
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|'~< fa ter'% : U.S. NUCLEAR REGULATORY COMMISSION
.. ~

,. . December 1987

A @.e$ REGULATORY GUIDEj3
- oo* - OFFICE OF NUCLEAR REGULATORY RESEARCH

.,

REGULATORY GUIDE 8.13 - 1

(Task OP 0314)
.

' INSTRUCTION CONCERNING PRENATAL RADIATION EXPOSURE "

A. INTRODUCTION basis for this guide. . The informadon couection
. .

requirements in 10 CFR Parts 19 and 20 have been
Seedon 19.12 " Instructions to Workers," of 10 CFR cleared under OMB Clearance Nos. 31.c o.0044 and

Part 19; "Nouces, Instructions, and Reports to Workers; 3150 0014, respectively.
Inspections," requires that all individuals working in or e

: frequenting any portion of a restricted atest be instructed B, DISCUS $10N
'in the health protection problems associated with espo.

L - sure to radioactive materials or radiation, in precautions It has been known since 1906 that ceus that are divid.
or procedures to minimite exposure, and in the regula. Ang very rapidly and are undifferentiated in their structure <

f tions that they are expected to . observe. The present and funcuon are generally more sensidve to radiation. In'

10 CFR Part : 20, " Standards for Protocuen Asainst the embryo stage, cells meet both . these criteria and .
-

'Radladon," has no speelal lla. alt for exposure of the thus would be expected to be highly sensidve to radla.
embryo / fetus.8 This gulo. ', .ibes the instructions an tion. Furtherrnore, there is direct evidence that the.
employer thould provide workers and supervisors embryo / fetu. is ' radiosensitive. There is also evidence ;

! concerning bio!offral risks to the embryo / fetus exposed that it is especially sensitive to certain radiation effects ,

to radiadon, a dos! ilmit for the embryo / fetus that is during certain periods after conception,, particularly .
under considerstloci, and suggesdons for reducing radia. during the first 2 to 3 months after conception when a

*
tion exposure. womaa may not be aware that she la pregnant.

*
' ids regulatory guide takes ~ into consideration a Seedon 20.104 of- 10 CFR Part 20 places differentg

g i < < ied revision to 10 CFR Part 20, which incorporates radiation dose limits on workers who are minors than
the ,4distion protection guidance. for the embryo /fstus on adult workers. Workers under the age of 18 are

.-r spproved by the President in January 1987 (Ref.1), umited to one. tenth of the adult radiation dose limits.
[#S This revision to Part 20 was' issued in Jar..aary 1936 for However, the pres.nt NRC regulations do not estabush

!U"h comment as a proposed rule. Comments on the guide as dose limits specifically for the embryo /fstus.
it pertains to' the proposed Part 20 are encouraged. If' "

|? the new Part 20 is codified, this regulatory guide wiu The NRC's present limit on the radittion dose that
;

| be revised to conform to lhe new regulation and will can be received: on the job is 1,250 millirems per
j. incorporate appropriate public comments, quarter (3 months).3 Working minors (those under 18)

'

.

are limited to a dose equal to one. tenth that of adults,l:
.

activities mendoned in 125 millirems per quarter. '(See ' Q ; 20.101 of 10 CFRAny information . conection
this regulatory guide are contained as requirements in Part 20.) -

| .

10 CFR Parts 19 or '20, which provide the regulatory . .

Because of the . sensitivity of t!'t unborn child [ the
Nattooal Council on Radiation Protection and Measure.'

s th.t hpr.t.R tricted are. m ans say ar e 4 to r.as e.att.Ded ec.sa t. - ments (NCRP) has recommended that the dose equivalent.: *

|1; et individuais tr. a totas e.p dista.n and r dio. cit,.
ametais,

i

hh.
sin e.nr.em.ity wiin.,the pr.,e.ed r.evtal.a n. to c.yn Pari se.,Lt.aal .s .ti.mte is.,r.s.000 m.iul.aems per.qu.a.rt.er it th work.er.'s .eeu.e..= e.ssth. y is.k.m w1 rMd th .t gt do . d.e n t one ed

.u a n.eu ./t.,a,u '' is n.e ins van.ut this d eument i. ,t.h,e,.t rsa .a
em ry.

s.ooot e --r.m.< - r .

E
' U$NRC ntout.Afony oVIOt$ Th. ev f., 4,. s . la th. f.H.w.no te. .t... eMst..s4 . |a

| n .m , o oi .. n. . i. ,. ... . . . . .. . . .. ...
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y L to the unborn child from occupat onal exposure of 'the tions about the risks Lof radiauon exposure to the -
L e 'N , expectant mother be limited to 300 millirems for the ' embryo / fetus.

[!3 4 enure pregnancy (Ref. 2). The 1987 Presidential guidance
.

.

y'-g (Ref.1) specifies an effecuve dose equivalent tirnit of = The Instructions should be presented both orally andi
- 500 milltrems to the unborn child if the pregnancy has in printed form, and the instructions should include,~ as

been declared by the mother; the guidance also recom-: a minimum, the informauon provided in Appendix A -

'.
- mends that substantial variations in the rate of caposure ' (Instructor's Culde) to this guide. Individuals should be.

be svolded. The NRC (in { 20,208 of its proposed revi- given the opportusity to ask questions and in turn
tion to Part 20).has proposed adoption of the above should be quesuoned to determine whether they undera
liroits on dose and rate of exposure. stand the instructions. An acceptable method of ensuring .

that the information is understood is to gave a simple
In 1971, the NCRP commented on the occupational written test covering the material included in Appen-

-exposure of fert.lk woman (Ref. 2) and suggested that dix B (Pregnant Worker's Guide). This approach should
fertile women should be employed only where the annual highlight for Instructors those parts of the instructions -
dose would be sekely to exceed 2 or 3 rems and would be that cause difficulties and thereby lead to appropriate

W accumulated at a more or less steady rate, in 1977, the mcdifications in the instructional curriculum.
]CRP recommended that, when pregna* cy has been dias,
nosed, the woman work only where it is unlikely that the D.IMPLEMENTAfl0N
annual dose would exceed 0.30 of the dose-equivalentlimit
of 3 rems (Ref.3). In other words, the ICRI has recom- The purpose-of thle section is to provide information
mended that pregnant women not work where the annual to applicants and licensees regarding the NRC staff's -
dose might exceed 1.5 rem. plans for using this regulatory guide.

C. FIEG'JLATORY POSITION Except in those cases in which an applicant or
. .

licensee propons an acceptable alternative method for
Instructions on tsdiation tids should be provided . complying with specified portions of the Commission's --

to workers, Including supervisors, in accordance with regulations, the NRC wdl use the material described -
519.12 of 10 CFR Part 19 before they are allowed to in this guide to evaluate the Instructional prograrn .
work in a restricted area, la providing Instructions on presented to individuals, including supervisors, working
radiation risks, employers should include specific instruc- in or frequenting any portion of a restricted area.

5,M%
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APPENDIX A q
2 INSTRUCTOR'S GUIDE .g 7 .Q :,

NAd - EFFECTS ON THE EMBRYO / FETUS OF EXPOSURE TO RADIATION ' '|
AND OTHER ENVIRONMENTAL. HAZARDS

<

In order _ to deelde whether . to continue working excer ~es of amall head slie was.3 per thousand; at 8 -
. while exposed to ionlaing radiation during her preg. to -eks. It was 9 per thousand (Ref 7);
- nancy, a woman should understand the potential effects ;

on an embryo / fetus, including those that may be pro. In another study, the highest risk of mental retards.
duced by variota envircnmental risks such as smoking tion occurred during the 8 to 15 week period after
end drinking. This will allow her to compare these risks concephon (Ref 8). A recent EPA study (Ref,16) has '

,
with those produced by exposure to ionizing radiation, calculates ihat eacess cases of mental rarardation per . 1

live birth lie between 0.5 and 4 per thousand per red, i
Table I prcaides information on the potential effects

i
resulting from exposure of an embryo / fetus to radiation 1.3 Genetic Effects
and nonradiation. risks. The second column gives the
rate at which the effect la produced by natural causes Radiation-induced genetic effects have not been observed
in terms of the number per thousand cases. The fourth , to date in hurnans. De largest source of material for ,j
column gives the number of addttional effects per genetic studies involves the survivors of Hiroshima and |
thousand cases believed to be produced by exposure to Nagasaki, but the 77,000 births that occurred among'*

the specified stuount of the risk factor. the survivors showed no evidence of genetic effects. Fori j

doses received by the pregnant worket in the course of
',The following section discusses the studies from employment considtred in this guide, the dose received '

which the information in Table ' I was derived. The by the embryo / fetus apparently would have a negligible
'

results of exposure of the embryo / fetus to the risk effect on descendant.(Refs.17 and 18).
factors and the dependence on the amount of the j
: xposure are explained. 2. NONRADIATION RISKS

4 1. RADIATION RISKS 2.1 Decupadon

1.1 Childhood Cancer A recent study'(Ref. 9) involving the birth records of |

. . 130.000 children in the State of Washington indicates
Numerous studies of radiation-induced childhood cancer that the risk of death to the unborn child is related tof d.D have been performed, but a number of them are con. the occupation of the m o t he +. Workers - in the metal ~ '

i

3

. { r@- : troversial. The National Academy of Science (NA3) BEIR industry, the chemical industry, medical technousy, the '

W# report reevaluated the data from these studies and even wood industry, the textile industry, and farms exhibited-
reanalysed the results. Some of the strongest support for stillbirths or spontaneous abortions at a rate of 90 per
a causal relationship is'provided by twin data from the thousand above that of workers in the ' control group,
Oxford survey (Ref. 4). For maternal radiation doses of which consisted of workers in several other industries. O
1,000 millitems, the excess number of deaths (above thosa
occurring from natural causes) was found to be 0.6 2.2 Alcohol

- death per thousand children (Ref. 4).
,f . . .

hol consumption had an effect on the unborn child. Car.
It has been recognized since ancient-times that alcoJ l

h 1.2 Mental Retardation and Abnormal Smailness of the
Head Ofierocephaly) thaginian law forbade the consumption of wuie on the

wedding rught so that a defective child might not be .
,

Studies of Japanese children who were exposed while in concetved. Recent studies have indicated that small
, the womb to the atomic bomb radiation at Hiroshima and amounts ~ of alcohol consumpuon have only -the . minor .
(L .

Nagasaki have shown evidence of both sma!! head sa and effect of reducing the birth weight slightly, but when
;' mental retardation. Most of the children were exposed to consumption increases to 2 to 4 drinks per day, a pas.
L radiation doses in the range of 1 to 30 rads. The impor. tern of abnormalities caued the fetal alcohol syndrome

i

tance of the most recent study lies in the fact that ' (FAS) tegins to appear (Ref.11). This syndrome conaists . ;|

- bvest[gators were abls to show that the gestational age of reduced growth in the unborn chud, faulty brain func.>

lege of the embryo / fetus after conception) at the time the tion, and abnormal facial features. There is a syndrome '
children were exposed was a critical factor (Ref. 7). The that has the same symptoms as fuu. blown FAS that
.pproximate nsk of small head size as a . function of occurs in children born to mothers who have not

i gestational age is shown in Table 1. For a radiation dose consumed alcohol. This- naturally occurnns syndrome :
l . of 1,000 miuirems at 4 to 7 weeks after concepuon, the occurs in about I to 2 cases per thousand (Ref.10).o

i 8.133 |
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TABIA 1-'' ' *

1-

EF FECTS OF RISK FACTORS ON PREGNANCY OUTCOME -

y,,

,
.

_ Excess occurrences 1T Number Occuning -
. Risk Factor ' f1 rom Risk Factor -'

. Effect from Natural Causes ='
.

.I
-

RADIATION RISKS E
; t

, ChDdhood Cancer

'

Cancer death in chlldren ' I,4 per thousand Radiation dose of 1000 rmulirems 0.6 per thousand

(Ref. 5) . received before birth s (Ref. 4) .
;

. Abnormalities

Radiation don of 1000 mi!I1 rads - cje.
'

ireceived during specific periods . 7t
after conceptiont

|
e

Smallhead site - 40 ret thousand ' 4 7 weeks siter conception ' $ per thousand -'
D;

(Ref,6) (Ref, 7) ,
'

., ,

1
,

- S.nall head site ; 40 per thousand 411 weeks after concerdon , 9 per thousand -

(R ef,6) (Ref. 7),

o

Mentairetardation L 4 per thousand Radiation dose of 1000 millitads 4 per thousand -

(Ref. 8) received 8 to 15 weeks after * (Ref. 8) -> >

conception :!
,

-1
' ~l

Ef NONRADIATION RISKS

Occupation ' . p, ,

_o,
;f -

. . ,

..u

hh . Stlubtrth or spontaneous 100 per thousand Work in high<tsk occupations 90 per thousand~'

'

abortion . (Ref.9) - ' (see text) , - (Ref. 9) - ;

Alcohol Consumption (see text) . f

Fetal alcohol syndrome ~ l to 2 per thousand 2 4 drinks per day 100 per thousand , ')1

(Ref.10) (Ref,1 !) - ]
'

Fetal alcohol syndrome I to 2 per thousand - hfore than 4 drinks per day ' 200 per thousand

(Ref,10)
' (Ref. II) ]

..

1
. Fetal alcohol syndrome L1 to 2 per thousand Chronic alcoholic (more than 350 per thousand . -; E'!; 4

'(Ref.10) .10 drinks per day) (Ref.12)
.

q,

Perinatalinfant death 23 per thousand Chronic alcoholic (more than 170 per thousand 1.

N._ ~

(Refs.13,14) .10 drinks per day) (Ref.15) .(around the time of birth):

Smoking

~ Perutatallnfant death i : 23 per thousand 1.ess'than I pack Fer day 3 per thousand ;

'(Refs.13,14) (Ref.13)

Perinatalinfant death 23 per thousand One pack or more per day 10 per thousand 1'

i

(Refs.13,14) (Ref.13) |<

. 8,13 4 j
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. for mothers who consume 2 to 4 drinks per day, thousand for mothers who smoke one or.more packs
,m- ' the excess occurrences number about 100 per thousand; ' per dsy (Ref.13).1

'' 3pd for these who consume more than 4 drhts per
E- l ' p y, extens occurreoces sumber 200 per thousand. 2.4 MisceDaneous

Yhe most sensitive period for (Ws effect of alcohol !"

sppsats to be the first few weeks after conception, Numerous other risks affect the embryo / fetus, only a
before the mother to-be res1 Lees she is pregnant (Refs.10 few of which are touched upon here. Most people are
ahd 11). Also,17% or 110 per thousand of the embryo / fambt with the drug thaudomide (a sedative given to
fetuses of chronic alco%ouco develop FAS and die before some pregnant women), which causes thDdren to be
birth (Ref, is). FAS was first identafled in 1973 in the born with minir.g limbs, and the more recent use of the
United States where less than fuu-blown effects of the drug diethylstubestrol (DES), 6 synthetic estrogen given
syndrome are now refstred to as feta. alcohol effects to some women to treat menstrual disorders, which

(F AE) (R ef,12), produced reginal cancers in the daughters born to
women who took the drug. Living at high sititudes also

2.3 $moking gives tuo to en incresse in the number of low-birth weight
children born, whDe an increase in Down's $yndrome

$moking during pregnancy causes reduced birth (montotism) occurs in chudren born to mothers who are
welshts in bsbles amounting to $ to 9 ounces on the over 35 years of age. The tspid growth in the use of
everage. la 6ddition, there is an increased ruk of $ ultrasound in recent years has sparked on ongoing 't

infant deaths per thousand for mothers who smoke inysstigation into Lbe risks of using ultrasound for
less than one pack per day and 10 infant deaths per diagnostic prorsdutos (Ref. IP),

; I
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APPENDIX B? . *:

l
PRECNANT WORKER *$ GUIDE i..

,

I
POS$1BLE HEALTH risks TO CHILDREN OF WOMEN WHO ARE

i

(XPOSE D TO RADIATION DURINO PR(GNANCY ;
,

Dur!ng pregnancy, you should be aware of things in X. Ray Procedure Averste Don'your surround 1rige os in your style of life that could
affect your unborn e kild. For those of you who work Normal chest examination 10 millirem
in or visit areas desh nated as Restricted Areas (where Normal dentu tasmination 10 millirem
access +1 controlled i b protect Individuale facm being Rib cage examination 140 miltirem
esposed to radiation and radioactive meterials), it is Gall bladder easmination !?0 milltrem ;desirable that you understand the biological tasks of Barium enema easmination 300 millirem ;

redtstion to your unborn child. Pelvic examination 600 multrem J

!Everyone la esposed daily to various kinds of tsdis- .y,,,,n,n, g, , g[,a, .t s ( 6,,, eng bei.w) e,e nei on. si,tion: heat, light, ultraviolet, inrrowave, loniting, and so
on. For the purposes of this guide, only lontains rests.
tion (such as x rays, gamma rays, neutrons, and other j

high speed stomic par:6cles) is consit ered. Actually, NRC POSITIONi

everything is radioactive and all human activities involve
esposure to radiationi People are esposed to different NRC regulations and guidance ere tpd on the j
smounts of naturst " background" lonising radiation conservative suumption ths! sny smount of radiation,
depending on inhere they live. Redon gas in homes is a no matter.how small, can have a harmful effect on en i
problem or growing concern, Background radiation corries adult, child, or unborn child. This assumption as said to
from three sourcesi be conservative because there are no data showing ill

Averste effects from small doses; the National Academy of;
A nnual Dose Sciences rtrently empreued " uncertainty as to whether a

Terrestriali rsdiation from soil dose of, say, I rad would have any effect at all ' ;
and rocks ' $0 millitem Although it is known that the unborn child is more J

Cosmic radiation from outer sensitive to radiation than adults, particu'.stly during
,space 30 millirem certain sesses of development, the NRC has not esistr

.% Radioactivity normally found lahed a special dose limst for protection of the unoorn
[e* @ within the human body 1$ milfirem ehlid. Such a tmit could result in job discrimination fot Jl Mg women of chlld beartrig als and perhaps in the invasion

''

123 millirem * of privacy (if pregnancy tests were required) if a sepo.
Dosage sange (geographie and rate ngulatory dose lim 6e were specified for the unborn

other factors) 13 to 3,000 millitem child, therefore, the NRC has taken the posillon that '

special protection of the unborn child should be volum. '
The first two of these sources vapose the body from rary and should be based n dect ions made by workers

j
'

the outsade, and the last one exposes it from the iriside. , and employers who are well informed about the riska j
1 The average person is thus esposed to a total dose of involved. i

a b( '' 123 millitems per year from natural background
is 4. For the NRC position to be effective, it is important

that both the employee and the employer understand
l' addition to esposure from normal background the risk to the unborn child from radiation sectived as
I radlauon, medics, procedures may contribute to the a result of the occupstional exposure of the mother.
l' dose people receive. The follow 6r.g table hits the average This document tries to explain the risk as ciestly as '

l

doses received by the bone metrow (the blood forming possible and to compare it with other risks to the*

sells) from differena medical applications, unborn ch.'d during pregnancy. It is hoped this will '

* pannen swee in sne secument are essen6ed in ewe dirrerent help pregnant employees balance the inir to the unborn
,"

f. Na sWs e o NE fs'o'o e,*e*s *p r"' mIEEvMa**m'e'v$ie e't c against the beneNs of e nploymert so decide If
perey steerted esem .hrrerent evpes obst.auen mov seed tothe ensk is worth taking.- This document also discussesi

gM','m'". 7,*g,Q' ',','in,y,'4,7he m'd1 Irid'e'as nN'"re'b*r methods of keeping the dose, and therefore the risk, to/| n
to s/ loot er a rue and s tem,respecuvoir. the unborn child as low as as reasonably achievable.

I t
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RADI ATION DOSE LIMITS dures to limit the dose to the 300 mt11irem recomtnended_4
a '> htmt.
' l ; !) The NRC's present Emit on the radiation dost that can

be reorived on the job b t,250 millirems per quarter (3 It b important that the employee inform the*1r

b months).' Working minors (those under 18) are Limited to a employer of her condition as soon as she realists she is
does equal to one tehth that of adults.125 millirema per pregnant if the dose to the unborn child is to be
quarter. (See l 20.101 of 10 CFR Part 20.) muumbed.

,

because of the sensitivity of the unbo'n chud,the Nadonal INTERNAL HAZARD 5j ,

' Council on Radlauon Protection and Eleasuremants(NCP.P)
' has recommended that the dose equivalent to the unborn This document has been directed primarily toward a

child from octupattonal exposure of the expectant mother discussion of radiation doses received from sources outside+

j be kmited to 300 :nghtems for the entire pregnancy LRef. 2). the body. Workers should also be aware that there is a
4' Tha 1937 Prestoential guidance (Ref.1)specAfiss an effecurs ruk of radioacuve material entering the body in work.
!' doas equivalent hmit of $00 millirema to the unborn etDd if places where unsealed radioactive materialis used. Nuclear

the piesnancy has been declared by the mother;the guidance medicine clinics, laboratories, and certain manufacturers

slao recommends that substant il varisuons in the rats of use radionettve materialin bulk form, often as a Liquid or a'

!. esposure be avoided. The NRC(in $ 20,200 ofitsproposed gas. A list of the commordy used materials and safety -
'

revision to Part 20) has proposed adopuon of the above precauuom for each is beyond the scope of this document,i-

!' hmits on dose and rate of esposure. but certain general precaudons might include the followings
a

!U ADVICE FOR EMPLOYEE AND EMPLOYER 1. Do not smoke, est, drittk, or apply cosmetics
around radioactive maternal

-] Although the !!sks to the unbores chud are smau under
'

J4
normal working concillons,it is 6till 44vnsable to limit the '2. Do not pipette solutions by mouth.
radiation dose from occupational esposure to no more than
300 millitems for the total pregnancy. Employee and 3.' Uso disponible gloves while handling radios..tve
employer should work together to decide the best method material when feasible.

- for scenmplishing this goat Some methods that might be
3

}
vsed include reducing the time sperit in radiation areas, 4. Wash hands after working around tedioactive

i weartng some stuelding over the abdominal area, and keeping material.
' an entra distance from radiatson sources when possible. The .

j. employer U health physicist wtll be able to esttrnate the 3. Wear lab costs or other protective clothing when.*

'

probable dose to the unborn child durtng the normalnine- ever there is a possibility of spuls.
g,

i , h y,f
month pregnancy period and to inform the employee of the

l amount if the prod 6cted dose esteeds 300 millirems, the Remember that the employer is re;utred to haveg' g
employee and empleytt the tid worlt out schedules of prece - demonstrated that it will havt haft procedures and( ~

i. practices before the NRC inues it a license to use
' radioacuve material Workers are urged to fouow estat>-
I hshed procedures sad consult the employer's rad!ation

2'.e' "."L.'t..,'.A, ,*i'.1*T.'a'e't.s'/e'?.',7.0'Oa;;lli ''"'r'"'"'''h''2'"'hr''''"**'a''''"****'''i
questiom sini,os . . .,

1
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Administration ;'

t

8#'*' * * '' ;
Personnel Training Nuclear Instruments .

I

rrom: Division Radiation Safety Officer "807 |

Federal Lands Highway Division . )

i

To:
,i

!

(Project E.ngineer) j

.;
i

This is to certify that on ,19 _ , {
received - hours of training covering the following items:, ,

+ .' Operational Procedures
, ;

.

* Field Maintenance
m + Field Use

'

t

. c.w),yh.'(., y , . + f Instrument Calibration Procedures

+ Instrument Characteristics

,+
'

This ' training was conducted by .in-
accordance with our NRC Materials License No. ;.

. e

Failure to comply with NRC rules and regulations can be cause for disciplinary action and/or 3

disqualification from operating nuclear instruments.

~!
t

:s

t

:
't

>

(PMaion Radienon Safety Officer)
,

?

Note: Send memorandum to protect engmeets to substestate that the employee has been grven the required training and is authonrad

to operata nuclear test irstrumeau on the project.
t

|"

,

;.. Exhibit 5.5 - Sample Memorandum Documenting Nuclear Training
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1J1 Depenment (d *rrensponstion
Federal HM Adennistresima_

' .
I4deral tands H@way OMee

f
. .

SHIPPER'S CERTIFICATION FOR RADIOACTIVE MATERIAL
i

This is to certify that the contents of this consignment are properly classiGed, described, packaged, marked,
labelled and arc, in proper condition for transportation according to U.S. Deytment of Transportation
regulations.

DOT Proper Shipping Name: RADIOACTIVE MATERIAL SPECIAL FORM - N. O. S.
Identification Number: UN 2974

Nature and Quantity of Material Package

Radionuclide Activity Description of Physical Label Package Transport
and Chemical Form Category T)pe Index

Cs 137 s 10 mCl Special Form Yellow 11
Type A

Am 241:Be s 50 mci Special Form Yellow 11

lastrument Serial No.

. , ,.

t{g Shipped From: Shipped To: ,

..

Signature: Date:

Instrument Serial No.

Shipped From: Shipped To:
,

Signature: Date:

NOTE: Original shipping papers must be maintained in the hauling vehicle within the immediate reach of the
driver restrained by seat belt. Normally, a vehicle's glove compartment does not meet this requirement.,

cc: Copy retained for omce fdes
Copy enckmed with instrumcat for consignee
Copy for Dhision Radiation Safety Ofreer

es

" rom nmw m
|a

Exhibit 5.6 - Sample Shipper's Certificate
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INSTRUCTIONS FOR PREPARATION OF NRC FORM 4 ;,
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% ~b This forrn or e clear and legible record containie,e all the of the indivioval es calcuteted unoer section !
''n, 6nformation roouires on this form must tie preparea by eech 20.102. Dom es to te g,ven en reres i

licensee of the tvuclear Regulatory Commission who pursuant to !
Section 20.101, proposes to upone en moiviovai to e rooietion " Dom to the whole bocy" shall te seemed to in. |

>>

coes in oncess of the amounts specited m Peregraph 20.10llel cluoe any coes to the whole teoy, poneos, acteve
of the requietens in Part 20. "Standaros for Protection Against blood formme organs, head and truct, or lens of

:

Radiation," 10 CF R. The reoverement for completion of this eye.
iform as contamed ir e* tion 20.102 of that regulatiors The !

information contained in this form a used for eetirr*stme the item 9. Afar each entry in item 8 indicate in item 9
estemet accumulated ocweetional com of the indivievet for whetter does e obtained from recoros or caicu.

L whom the form is cornoletes A asprote Nhc perm 4 shall te leted in accoreanos with 6ection 20,102.
comp 6eted for each inomdust to be exceed to a radiation oces stem 10. Self.espionatory, l
in enceu of the limits specifed in Persetech 20.101(a) of Part 20 !

of the Commieilon's reputations.* Listed teiow by item are Tout Amewmuleted Deeupetsanal Dome (Whole Body)
irertructions and coditionel infortristoon directly pertinent to corre
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l rneten of eli values m stem 8. j
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! Corefiassen !'
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I
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]Item 4 Enter t e ete in full years This is celled "N" when lease. The date is the sete of t.60 segnature. <

used in calcuistme the Perm 4mible Does. N is pouel I
l lo the number of yeert 9f egs of t'e Witvedwal ' I
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%-.__- "E"""- tech individual and the poemess6ble deep under |
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ployer and the add.ees of employment $ tert with taken from lam 4. $uotract 10 from N and mulu- ;
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&nuth, ese 32; N * 32. P AD e M3218) e 70 rom.)

l ' ff.i. Include only those penoes of* employment since Enter total espesure to este from stem 11. Sub a

* the eighteenth birth 6ey involving secupational tract (b) from (e) ano enter t*e differe* se unser {{D| <,
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. )'

emptmure to rediation. For perioes of self4mploy. Icl. The volve in (c) represcrits the unused part of
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'

,
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"
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' Tite som suomeus se seismusi of es enemmes usempant

h.
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Purmayet to 8 W,14 M3eiel 01, eierene ine leie er esean 3 et em Prewesy Aet et tsN (Puests Law SW91, su emeissen, eennent t Annens to esisavnesess ;
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1 PalNOPAL Puntost St The komnaeum h imme by sw NRC in as mensem et ein ree et semanden musene ammesens use sie unsume esenter and
in meruant No sees %8FV 'essentenv te nimister end repose sie esisev gud huevi prenees of le thesims6 Ttu een termas e suunnengend ownsenssi of test ,

menet med tenpeem enemmae mariones eneng trous of im sie eneig lausume ennen ansh evenL Det en yest moamse m feelseen a cuennese w you ,

ussi senset, j

3. ROUTING Usts The 6nvennesen may to ums to erwies ese e sener Peepel one tems assima inveswed bi seenseerent eneder ershaseene vestseen m.
powe seassues by biertesess enssowed a smessen eustere m o genesequit er wrneerey tests and essaare samused Dr nierwayed steers fles >8erisueen |
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ease of en eenensstiesse er swasmes premmenes

4. Dis *E'THS R Ot4CLD5Lesig Il MANDATORY OA VOLueff ARY AND E9 PSCT 08f INOlV100AA 0F NOT PROVictNG INDOmaAATION ' It b vahana
= try eut you tweveuh em consense adow helweng ammet emanety mentars hammer, sie assume nemt hoe e annussed NAC Penn 4 si ensh tututems

unen se Homens pseemum a mesmo es e eneseen sans en meus of sus pienene aues8n.d in le CF A 3E 101inL Fsesso an eteen sie senasses inewmseen4

teeses pegnseewig asen sneesre sisy asesses ein seurism a evoweenant aseen en esmsesus unen 10 CF A alL801. The emme esasmy meneer a umms to amuse
out N AC has en eunnee 6emsesAur not aseen a me earmahnen et senate sunus er termeses enang ou toes seeneer of sereus ei esem ese e senessuqL ,

L. $YTTEat 64AhA05mt31 A8e0 ADOREN Owester,Omas et esausse Repnsiery Aensren
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,

e sontommg ell pie intymet.on eno 10 eng
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