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L r"f“»__s\
_D1v151on ofAdmmlstratlve Semces L P 7 D

C ) Attn Chlef Rules and Dlrectwes Branch
o Re RSPS—TF R

- Office of Administration -~ =~ -
Mail StopT6-Ds9 - - . - .

- US. Regulatory Commission -~ - = . .‘ ////594
'Washmgton, D C. 20555-0001 :

7//% /7747

_ NRC Representatlves

~Iam replymg in regards to the news bulletm dated 12 January 2006, requestmg |

- public comment on “Radiation Source Protection and Security.” (Copy Attached) -

| My company has a number of Nuclear Density Gauges spread throughout the - -

United States and I being the Director of that program I have facéd numerous

o }securxty challenges and issnes in. the past- couple of years to prevent these -

- “gauges” from being stolen and misused. My main concern has always been the
'mlsconceptlon that the gauges receive from the media when' these gauges are

| - involved in an incident where they are either damaged or stolen. Security must be-
. the central factor when dev1s1ng and unplementmg a solid safety program '

. My responses will be numbered in the order the toplcs are hsted in the January =

" bulletin. T will direct them towards the use of Nuclear Densxty Gauges as I feel_ . |
~ they do not receive the nght amount of attenhon C ,

-» :'1)f&emes.&_quma§egmm:’

. Most Density Gauges use a. combmatlon of CS-137 and AM—-241 BE for

their main function. The amounts of these materials used in these gauges would |
" not normally warrant concern for a “Terrorist Threat”, but the growing numberof
‘gauges being stolen each year is of concern. A current theory is that the gauges

are being sold via black-markets to South American Countries that do not have

the current licensing requn'ements that the United States requires before these '

gauges are placed on construction sites. Whether this is true or not, the safety

“and security of these gauges needs to be increased from its current standmg and

_ ~stricter penaltles need to be in place for those who are found gmlty for the thett of o
..ujoneofthese : . e

AR /é"/@fb)?/%wwz
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v 2) “Nattonal System of Recovery Jor Lost or Stolen Sources : ‘

-+ - A'National Tracking System should be in place for-all radloactlve sources. (Excludlng those

N currently exempt) -Companies. should be required to maintain a current serial number list of all .
- sources in their current. possession, and fined for any .deviation/exclusions to that list.

~ Accountability for all sources ensures that-in the event-that something is presumed lost or stolen, an .
- inventory list can be referenced and exact knowledge of what went missing (serial and source

number) will help aid-in  the manner of the recovery of that item. As the Director of this program for-

. my company, all gauges are accounted for by serial number and source number ‘

' 3) “Sqfe and Secure Storage of Radlatwn Sources when not in use.”

One of the best measures that can be taken is the use of secondary contalnment boxes ln" .

' order to prevent thé theft of any gauge. All gauges should be required to be locked in either a job
‘type “Gang Box” or through the use of a site “Conex” box. Both of these methods employ the useofa
' multlple locking system and when used together (Gang box mounted inside a Conex) the probability -

~ of theft is greatly reduced. The preferred method should be to have the gang box mounted within =~ -

- the conex box (to avoid the gang box from being readily removed) and gauges placed there while not o

. in use. When in use the gauges should also be transported within an unmarked secondary container
. as to avoid any unwanted attention. Every gauge has its own shlpplng container and should be
secured in the vehicle (i.e. truck bed) to prevent theft. A secondary contamer mounted in the vehlcle

- . would ald 1n the preventlon of theft of these gauges (Photo)

4) “Natlonal Source Trackmg System o ' ' SR
g “Again as noted I agree with this, it should be done Now w1th reference to Nuclear Gauges,
the manufacturers should maintain a copy ‘all source numbers, and ‘submit these numbers to a -
" government -agency anytlme a gauge is purchased along with the appropriate information of the

;purchasmg body. The company or organization that purchases one of these gauges should also -~

~ register these gauges as an affirmation that they are in possession of these sources. (See attache ‘
snreadsheet from my program as to how we track our gauees) , g

5) “National System for the Proper Dzsposal of Radlahon Sources : : A
L ‘With reference to gauges the same procedure as stated in #4 should be apphed but in reverse
.. order. The organization or company needing to dispose of a gauge should notify the government
- agency in writing that that source is to be turned back to the manufacturer. The manufacturer shall
then in turn notify the agency when that source was received. The manufacturer should have the
. ab111ty to reuse the source or have the facilities at thelr dlsposal to dlscard that source.

)”Procedures Jor Impromng Securlty and Control”
g No real comment - SR

)”Procedures for Improvmg the Secumty of Transportatwn of Sources :
As every gauge and source should be accounted for, so'should the movement of every gauge.

S When transporting a gauge from one point to-another over long distances, the preferred methodisa - -
. reglstered ground transportatlon company. This ensures the path of the gauge's departure and

- arrival via that company’s internal tracking system. Over short distances or when being transported
~ via a company vehicle; the gauge should be secured via a secondary containment device, and steps
should be taken as to avoid unnecessary stoppages. All the approprlate mformatlon on the gauge =

. _ must be w1th the dnver This'is already a DOT Procedure
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Iy )”Background Checksfor Indwzduals” : ’ ‘ s
. Background checks in this day and age have not become SO uncommon as to thmk that thls-_ a
area of (Gauge use) apphcatlon should not warrant an individuals background examined. We are -~

o dealing: with sources that can: potentially harm someone, therefore it should not be out of the

- ‘mainstream to- con51der this apphcatlon ehglble for-a background screen and/or a cond1t10n of o

- ,hcense

- 10)”Alternatwe Technologtes S : : A

. ‘There is some research into the ﬁeld of Laser Den51ty Measunng Dev1ces that could prove o
- very useful to the work that these gauges are enlisted for. Further -work and approval by the . .
~ USDOT/FHWA to utilize these devices.on roadway construction projects would eliminate the useof
. . Nuclear Den51ty Gauges all together and thus ehmlnate the issues surroundmg these gauges :

. Slncerely ‘

- Jeffrey Berger CHST o ' ST
- Corporate Field HeaIth&Safety Manager o
... Director, HDR Nuclear Gauge Program
- 8404 Indian HillsDr. -~
Omaha, NE 68114—4098

,Ofﬁce_- . '402926_7077'? SRR

Fax - 4023926914
~ Cell -~ . 4023199681

‘Nextel " 191*136150*1 .
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Manager and Director,  >2'=50 m .
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. - Radiation
Radioactive Safety &
Material : . : Radiation |~ Use of :
License 1. .- t. | Gauge's - |: Radiation Next : - | - Radiation | Safety & Use | Nuclear Radiation
: ERR Date on Expiration | - Radiation - |Sealed Sources: Types &| - Physical - | Gauge Leak |- Radiation ;] < . Safety Officer{ - of Nuclear | Gauges - | DosimetryReport,
HDR OFFICE License Date for . | Gauge Type & | - Serial #s & Current . | -Location Test Gauge Leak: -‘EMPLOYEE Certificate: | Gauges Date | Expiration | - Badge Comp.,
- NAME _DEPT.# |or No License| License | Serial Number | . “Activity - = . |(storage area)| Certificated Test it Last, First | Date Expires | " Issued Date - | ' Status 1.
' CS-137,0.37GBq (10 | 2950 64th St S oo
CPN MC3, mCi), #W-362; AM- SW, Bldg 2, Vieth, Karl/ 1/13/05/ 1/13/08/ -
v . Serial 241:BE, 1.85 GBq (50 Naples, FL , Rummons, Wesley/ 9/05 9/08 ~ .
Tampa-CCC 196 2763-1- 1/31/07 #M340602090 mCi) #2248NK . 24105 .| 4/27/2005 4/27/2006 | Hammett, ,Jor')athan 1/10/03 ~ 1/10/06. - | Landauer - Okay |-
o ~ ~.CS-137,0.37GBq (10 | 2950 64th St | -~ ' o L R
Humbaldt | --.mCi), #0673cx;” AM- SW,Bldg2,:| -, " Lofton, James/ . 1/13/05/ 1/13/08/ e
. R ; 5001EZ, Serial | ..241:BE, 1.48 GBq (50 Naples, FL G : Buller, Len/ 2/11/04/ 2111107/ .- i
Tampa-CCC 196 2763-1 1/31/07 - © #3857 - mCi) #nj00131 . 24105 . 7115/2005 1/15/2006 Woosley, Tommy 6/17/04 6/17/07 -
S ' "CS-137,0.37GBq (10 | Dale Mabry & ' : -
CPN MC1-DR, mCi), #5061GH; AM- Waters Unit ;
1 , - Serial 241:BE, 1.85 GBq (50 | F176, Tampa, , - , :
.| Tampa-CCC 196 2763-1 1/31/07. . | #MD20801024 mCi) #2136NK FL 10/28/2005 10/28/2006 Auvailable’ } . v
e - : ] €s-137,0.37GBq (10 | Dale Mabry & B o B S
CPN MC3, ‘mCi), #5320GQ; AM- | Watérs Unit e R T
R ) T : ' " Serial*. | 241:BE, 148 GBq (50 ' | F176, Tampa, ) . , , Lot P : - i :
Tampa-CCC 196 - 2763-1" 1/31/07 /| #M380304194 mCi) #?081NK FL 3/22/2005 3/22/2006 ."Available i - )
' ' CS-137,0:37GBq (10 | 1985Emning | & " ‘ " o
Humboldt mCi), #1077cx; AM- Cir, Unit 8- i ! : i
) , o : 5001EZ, Serial | 241:BE, 1.48 GBq (60 [102, Qcoee, FI : : . i = i L
Tampa-CCC - 196 2763-1 1/31/07 #4246 mCi) #nj04594 34761 9/28/2005 3/28/2006 . Oset, Dan ! ) : '
DL i , ‘ ~ CS-137,0.37GBq (10 - | Dale Mabry & | , » ' : ;
Humboldt mCi), #1088cx; AM-" | Waters Unit | At Atlantic for 1 PN :
- L L 5001EZ, Serial | ~'241:BE, 1.48 GBq (50 | F176,-Tampa, | Calib & Leak V 1 L : ey < S
“Tampa-CCC 196 " 27631 1/31/07 . #4247 mCi) #7j04517 FL Test: ~ Available” g .
' ‘; CS-137,037GBq (10 | | |
‘Humboldt mCi), #02900m; AM- | 37248 Florida '
oo : 5001EZ, Serial | 241:BE, 1.48 GBq (50 Ave., Dade . : , o R P i
Tampa-CCC 196 2763-1 1/31/07 - #4289 mCi) #nj04617 . City, FL 33525| 3/29/2005 .-{ In Progress Frederick, Shaun 06/25/03 06/25106 X
‘ e ' , CS-137,0.37GBq (10 - |-~ % N ey I : f
Humboldt | = 'mCi), #12180m; AM- . White, Ed/ -~ | .~ 4116104/ 4/16/07 / f
A PR . 5001EZ, Serial |  241:BE, 1.48 GBq (50 ' | .- e L] Capps, Melvin/ = |- eror4ar | emoio7
Tampa-CCC |~ 196 276344 | 131007 4305 mCi) #nj04664 Pensacola, FL|  6/8/2005 | 12/8/2005 Geiger, Jery : T enoe |
CS-137, 0.37GBq (10 Franklin & o ' ~ RS B
Humboldt mCi), #0156cm; AM- Division St., : v .
, 5001EZ, Serial | 241:BE, 1.48 GBq (50 |City of Oviedo,| - . Stacls. Randy ; 4115/04 4115/07 |-
Tampa-CCC 196 2763-1 1/31/07 #4339 mCi) #nj04717 FL 5/9/2005 11/9/2005 Kline, Tom ‘ 4/15/04 4/15/07 -
: ' ‘ CS-137,0.37GBq (10 T v : = -
““Humboldt mCi), #1360cm; AM- | 10 N. Atlantic U
‘ : o 5001EZ, Serial | . 241:BE, 1.48 GBq (50 - | Ave., Daytona - S e o
Tampa-CCC 196 .. 2763-1 1/31/07 #4360 . mCi) #nm0003 - Beh,'FL 5/23/2005 11/23/2005 Marietta, Jason - . 06/17/04 . 06/17/07




Radioactive

Radiation

Safety &
Material i ‘ Radiation Use of v
License : _ ’ K Gauge'’s | ' Radiation Next ‘1 ~Radiation - | Safety & Use | ' Nuclear Radiation
: Date on Expiration Radiation’ |Sealed Sources: Types &| = Physical Gauge Leak | Radiation o i I Safety Officer| “of Nuclear | Gauges |Dosimetry Report,
HDROFFICE |« - - 7~ License Date for . | Gauge Type & Serial #s & Current Location Test Gauge Leak | - - EMPLOYEE - - Certificate: | Gauges Date | Expiration | Badge Comp.; .
NAME - DEPT.# . |or No License| - License . | Serial Number Activity, " (storage area)} Certificated Test - Last, First .| Date Expires Issued -Date Status
' CS-137,0.37GBq (10 | Dale Mabry &
CPN MC3, mCi), #7505GQ; AM- Waters Unit
: : Serial # 241:BE, 1.85 GBq (580 |F176, Tampa, P
Tampa-CCC 196 2763-1 1131107 . M390404959 mCi) #8066NK FL 6/22/2005 | 6/22/2006 Available
W ‘ R CS-137,0.37GBq (10 .| Dale Mabry & | SR :
CPN MC3, mCi), #0446GC; AM- Waters Unit
T ; , B Serial 241:BE, 1.85GBq (50 |F176, Tampa,| .- "0 .o | w2 ‘
Tampa-CCC 196 2763-1 1131007 #M311006374 'mCi) #AM39Y . FLy 6/8/2005 6/8/2006 Available
Tampa-CCC 196 27631 1/31/07 N/A ‘ White, Sandra 02/11/05 02/11/08
‘Tampa-CCC | . 196 27631 | 131007 N/A - . Keefer, Paul D. © 05/20/04 - | 05120107
Tampa—CCC 196 2763-1 1/31/07 N/A StevenS} Ed . 12/16/04 12/16/07
Tampa-CCC | ' 196 27631 | 131007 NIA Mclntosh, Brian 111402 | 11714005
- Tampa-CCC 196 27631 1/31/07 N/A Pulles, Rafael 04/19/05] 04/19/08
Tampa-CCC| 196 | 27631 | 13107 | - NA Christian, Don' '5/20/04| 05/20/07|
Tampa-CCC 196 2763-1 1/31/07 N/A _McVay, Barry - _ 209/05] 02/09/08]
Tampa-CCC| 196 27631 1734107 N/A - | Blackwell, Kathy 10/16/03| . 10/16/06|.
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A GAUGE SAFETY ageto

H&S PROCEDURE #40

1.0

2.0

3.0

OBJECTIVE

Nuclear Moisture/Density Gauges (“Gauges”), used to determine density and-
moisture in field substrates, contain a radioactive source material. This
radioactive source can be hazardous to workers if radiation exposure
exceeds acceptable levels or if the radioactive source inside the Gauge is -
damaged. Therefore, the use of Gauges is a potentially dangerous activity,

and shall be performed in accordance with this Procedure. It is the objective -
of HDR to prevent injuries while using Gauges through recognition of the

potential hazards associated with their use, and the implementation of safe

working practices and conditions.

This Procedure presents the requirements, actions, training and acceptable
working conditions necessary for the safe use and/or storage of Gauges,
whenever project tasks mandate their use. .

PURPOSE

This Procedure addresses the elements of the HDR Nuclear Moisture/Density -
Gauge Safety Program and conforms to the requirements of 23 CFR
Part 637, Subpart B — Quality Assurance Procedures for Construction as
mandated by the Federal Highway Administration (FHWA), effective June 29,

2000. The safety guidelines presented herein also comply with the
Occupational Safety and Health Administration (OSHA) Standard 29 CFR
1926.53 — lonizing Radiation, as well as pertinent provisions of the Nuclear
Regulatory Commission’s Standards for Protection against Radiation,

contained in 10 CFR Part 20. Other additional HDR requirements are also
addressed, as applicable.

Special Note: Activities in each state are regulated by a State Radiation -
Protection Program, which may have requirements that differ, and are more

stringent than the federal requirements presented here. When any HDR office

has employees that use a Gauge, a Radiation Safety Officer shall be
designated within that office. It is the responsibility of the local Radiation
Safety Officer to assure that State Radiation Protection Program regulations,
in the state(s) where that office uses the Gauge, are followed.

APPLICABILITY

This Procedure is applicable to all HDR employees that use a Gauge.
HDR field professionals are responsible for evaluating project/contract

requirements to determine whether the use of Gauges is necessary or not. All

HDR subcontractors are responsible for developing their own Gauge

HDR, Inc. H&S Pro #40
J. Berger CHST/RSO_ ‘ - » Revised: 11/2005
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H&S PROCEDURE #40

4.0

. the activities of outside employers. Direct  HDR ' subcontractors  usin

Safety Programs; this Procedure.is not intended to apply to, or dlrect

Gauges shall be contractually' reg_u_red to comply with aI federal and state

' _qurrements mcluqu (but not hmlted to) those specn‘" ed m thrs Procedure.

if a cllent s requrrements differ from those specrf ed hereln the more strlngent
requrrements shall apply R S IO TR

PROGRAM IMPLEMENTATION

“ Th|s proqram will be admlnlstered natlonally by the Natlonal Dlrector of the ,
HDR Nuclear Gauge Program o N .
| CCC Field Health and Safety Mana er Shall“ |
¢ Provide gurdance to Radiation Safety Officers (RSOs) ‘and OfF ce Safety
Coordinators - (OSCs) and - other HDR professronals concermng issues
regarding Gauges. _
e . Assist RSOs arnid OSCs'in acquiring equipmerit, PPE and other necessary
items to allow employees to work safely with Gauges
National Gauge Prog" ram Director The National GaUQe Program Director
(Jeffrey Berger. CHST - Omaha) shall: |
e Develop this Procedure in cooperatron with the CCC PreSIdent (Laurie
Roden) N BT
e Review, at least annually, the effectiveness of thls Program,, |dent|fy any
deficiencies, and wark with the ‘National’ Dlrector of’ Safety to ensure they
. are corrected. T T e
o Compile and maintain records relatlng to employee radlatlon exposure
- o~ Obtain'Federal Llcensrng for future pro;ects N
e Serve as the main contact polnt for matters relatlng to the safety tralnlng
~and regulatory aspects of Gauge use.
e Provide guidance to OSCs and HDR professmnals concerning |ssues
regarding Gauge safety.
e Assist OSCs in acquiring equment PPE and other necessary |tems to
~ allow employees to work safely with Gauges.
. Provide Gaugelsafety training to t-tDR,professronals as necessary.
HDR, Inc. | H&SPro#40

J. Berger CHST/RSO . |. - : : Revrsed 11/2005
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’ 5 Provrde off ice technlcal assustance to pro;ect personnel as quallf ed.

Off' ce Safety Coordmators ‘The OSC(s) (or their field de5|gnee) will:

lnterface wrfh the National Gauge Program Dlrector on Gauge questlons
and ‘when gu1dance is necessary. - -

i

oy ’,‘.,‘ Wi

Radlatlon Safety Off‘ icer. The Radlatlon Safety OfF cer(s) W|ll
o Be responsible for the State Radioactive Material License needed fora

HDR Gauge maintained or used within the state..

K Be responS|ble for the safe usage and storage of HDR-controlled Gauges*

within the state.

o Determine any additional state—specmc Radlatlon Protectlon Program

requirements, and relay this information to their. |mpacted staff as well as

r | . the Natlonal Gauge Program Dlrector

B ,-A Monitor the amount, of radiation’ exposure an employee has recelved from

working with Gauges.

e Maintain certification by the Gauge manufacturer (|e Troxler Corp. |
and/or Seaman Corp.). e : :

¢ Provide evaluation assistance to Pro;ect Managers durlng pro;ect plannlng
.. and proposal preparation. , , ‘ ,

.. Impacted Project Personnel. All project personnel worklng with, or in close

- proxnmlty to Gauges shall

5.0

Slgg Q that they have :read: understood and will follow the contents
: v«of this Procedure when required to ise a Nuclear Gaiige.

e Make sure they have received site- specnflc Gauge tramlng and lnstructlon
as detailed herein. - .

e Wear a Personal Exposure Measurement Device before any usage is
... made of any Gauge (th|s includes worklng W|th|n six (6) feet of contractor
operated Gauges) o .

GAUGE OVERVIEW

Gauges are small portable field devices (Figure 1) used on construction
project sites to determine (a) the percent of soil moisture, and (b) the density - -
of the soil: To perform this analysis, Gauges employ a radioactive “source” -

small quantity of radioactive material. The source cannot be turned on or off, -
but continuously emits radiation (when not in use, this radiation is shielded -

from escape, alth‘oug’h the shielding is not 100 percent effective). While this -

“|HDR,Inc. | | H&S Pro #40 -
1J.BergerCHST/RSO " |~ . o _Revised” 11/2005:
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radiation is the vehicle by which the Gauge performs its functlons itis also a
potential health hazard to humans in close proximity. :

Gauges are S|mple dewces to operate The Gauge is placed on the substrate
(soll, concrete) to be tested, turned on, and the radioactive source material is
" exposed. The instrument tollects ‘the data and generates output within about
two minutes. During this time the operator -remains at a‘safe distance,
‘generally at least 'six (6) feet ‘away: An.expanded discussion of Gauge
operation is included in Appendix A.

~ There are four’ common models of Gauges currently used in the United
_States. Troxler Corp manufactures the . most, common types producing
~appraximately 80% .of the Gauges used today The' other frequently
-.encountered Gauge is manufactured by Seaman Corp Flgure 1 shows the
" most. common Gauge models by these manufacturers. A third type,
manufactured by CPN lnternatlonal (Camel. Pacifi ic) and a forth one by
Humboldt may be occasmnally encountered on. constructlon prOJects

Fjgure 1- Most Common Gauges in Use Today |

é e é:&

J. Berger CHST/RSO o 7 - ReVised: 11/2005 .

Troxler Model 3411-B o Seaman Model C:200
on Reference Count Stand B = onRofcrence CountStarrd )
HDR,Inc. .. - . | HasProwo




v{ ~ NUCLEAR MOISTURE/DENSITY |
I‘ DA ~ GAUGE SAFETY agene

' H&S PROCEDURE #40

6.0 DEFINIfIONS

~ALARA - —Acronym meanlng “As Low As Reasonably Achievable”. This is
the goal for maximum employee exposure to any lonrzmg radiation — all

exposures should be reduced to as low a level as possible, |rrespect|ve of
_permissible limits setby law. ... .~ -

Radionuclide — These are- specres of atoms characterlzed by radroactlve
nuclei. : , _

Radiation. — Radiation results from the spontaneous, uncontrollable ’
breakdown of unstable atomic nuclei, 'generating a random release of
energy (radlat|0n) This energy is emltted in the form of waves or particles.
We are concerned when ‘the radiation has enough energy to strlp
electrons away from ‘atoms W|th|n body tissue - this is called “ionizing -
radiation”. Radlatron exposure can occur through two pathways external

and internal. External radiation exposme resuilts from proximity to a source

located outside the body. Internal exposure results “from radiation
materials inhaled or ingested into the body Precautions against one type
of exposure hazard will not be helpful in protectmg against the other type
of hazard. There are four different types of i |on|zmg radlatron belng emltted '
by Gauge radioactive source(s) , : '

o Alpha Particles — These are large and slow movmg particles emitted
- from_the.nucleus of very heavy atoms, and’ 'do not travel far. Alpha
particles are the least ‘penetrating of all radiation forms - a few

~centimeters: of air provides adequate shielding. They cannot pass
through a Gauge’s source encapsulating material, nor can they
penetrate paper or outer human skin layers. Therefore, under normal

| - Gauge use, alpha particles do not present a hazard. Alpha particles in

Gauges are used to bombard beryllium to produce neutron radiation - |

for use. |n moisture detectron

) "'0‘-~Beta Particles. — These are electrons ejected from an atom during.

- .radioactive decay ‘Beta particles cannot.pass through a Gauge’s

- source encapsulatlng material, so do not present a hazard to the
‘worker under normal Gauge operation. Beta particles can penetrate
outer skin layers, but cannot: penetrate as far as the vital organs. In air,
beta particles travel several hundred times ‘the dlstance of alpha
particles. :

o Neutron Particles. — Neutron particles do not have an electrical

charge, but have a very high kinetic or momentum energy, and are
very penetrating in human tissue. In order to lose their energy, they
must collide with the nucleus of another atom and be absorbed or
slowed down. In Gauge operation, neutron particles are generated in

HDR, Inc. ‘
J.BergerCHSTRSO |-~ . .~ ... .. - . . |Revised:11/2005

SR H&S Pro #40
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-order -to determine substrate moisture concentration., Not occurring

naturally, neutron particles readily penetrate most materials, and they

... need to be shielded with materials containing . hydrogen (| e., water o
- paraffin, ponetherne concrete) ) '

e Gamma Rays (Electromagnetrc or’ Photons) Gamma is “wave”
- __;energy, emitted always in combination with. alpha or .beta particles.
. ..They are photons that are emltted from the nucleus of an atom.’

Possessing  infi nite range, thrs form’ of radratron is extremely

_ penetrating and can easily pass through the human body. The Gauge

“emits- gamma radiation’ to determine the density ‘of 'a substrate, and
 therefore is designed to release gamma radiation into the work area.
; .Exposure to Gamma Radiation is the primary safety concern when in

. . proximity to a Gauge. Very dense materlals such as Iead are required

to effectively shield gamma rays. ; ;

' HEALTH EFFECTS OF IONIZING RADIATION

" * Radiation effects :on Irvrng trssue vary in relation to:” (a) the energy of the

radiation, (b) the absorbedl dose, (¢) the time span over which the dose was
received, and (d) the particular body area exposed to the radiation. Some
body areas, such as eyes and reproductive organs are more susceptible to

-damage from. radlatlon than other areas.

The energy contained in radratron is a functron of the form {alpha, beta,
gamma neutron). Radiation dose is universally reported in units called RADs,

“but since radiation comes in different forms (alpha, beta, gamma, etc.), with
different energy levels, & qualifying factor (specific to the’ form).is ‘multiplied

with the RAD value to get a useful human exposure value’ regardless of the
form source - REM (R); small doses of radratron are measured |n mrIIrREM s

(mR) One REM = 1000 mthREM . T

Every human on earth is exposed to radration; The average. person in the

" United States receives a dose of about 360 mR of radiatioh per year. Eighty

percent of that exposure comes from natural sources, such as radon gas
(85%), the human body (11%), the :ground (8%), and cosmic radiation (from

.. space, 8%). The remaining twenty percent comes from man-made sources,

primarily diagnostic x-rays by doctors and dentists. This radiation “load” is
considered background for modern life, and is unavoidable. The radiation we
are concerned - about in this Procedure is generated .as-a result of
occupational employment, and is an exposure we can control.- - -.

. HDR |nc - , T — - T H&élor.o#;wv —
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'In gaining an understandlng of radlatlon health hazards, the following terms
need to be understood -

Curie (kur'e) (Cl) Is the strength or act|v1ty of a source, def“ ned as the.
number of atoms that dlsmtegrate in one second One (1) Ci=37x 1010
disintegrations per second.. . o

Quality Factor. A’ correctlve value to account for the dlfference in the

biological effect of different types of radratron as compared to X-rays
Presented in Table 1.

.Roentge (rent’gen rent jen) A measure of the |on|zmg effect of radiation

in air at some specific location. Approximately equal to one RAD.

. RAD. Acronym for “Radiation: Absorbed Dose”, a RAD is a measurement
.of. exposure — the absorbed dose per unit-mass of bloIoglcal tissue. One .

RAD is defined as 100 erg/gm of body tissue. -

REM. Acronym for “Roentgen Equivalent Man”, it represents the
equrvalent biological effect of various types of . radlatron It is calculated by
multiplying the absorbed dose (RAD) by an aSS|gned quality factor of the
particular form of radiation. This is the exposure unit we .are concerned

‘with, since it self-corrects . for the various forms and Ievels of radlatlon

. length of exposure, and body part exposed

Table 1- Assigned Quality -Fa'c‘tors--‘-’
RAD x QF = Dose (REM)

s

x-ray, gamma or beta : - 1

slow (thermal) neutron o Ce 1 5 - 5

fast neutron or high energy proton - e 1 10 10

alpha (with the en ergy to reach the lens of the eyi 1 20 20

* The Quality factor is a permanently assigned value (constant), specrf ic to the
type of radratron and does not change. ” :

i .

The biological effects of radlatlon further depend not only on the form and
total amount absorbed' (REM), but'also-on the rate at which it is absorbed
(dose rate). For example, a 600 REM dose would be fatal to a person if it
were absorbed by the whole body ‘within a period of one day, but would
probably not have any noticeable effect if absorbed over a period of 30 years.
Damaged body tissue is able to repair itself when the dose rate is low. Dose
rates of less than 24 hours are termed “Acute Exposure” while dose rates in
excess of 24 hours are termed “Chronic Exposure”. '

HDR, Inc.
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8.0

0.0

recelved is as Iow as reasonably achlevable!

Additionally, health effects .of radiation exposure: that appear. within -
approximately a month following exposure are termed “Acute Effects”.
“Chronic_Effects” would include those that result in persistent health effects,

- such as radiation dermatitis, and long-term effects. (appearlng after one year),
‘such as tumor growth cataract formatlon etc L

_‘METHODS OF PROTECTION

, Due fo the detrimental effects of i ionizing radlatlon on llvmg ceIIs exposure

levels must be kept As'Low As Reasonably Achievable (ALARA). There are
three principles for protection from all forms of i |on|zmg radiation. They are:

¢ Time — The less time a person spends in anarea of radlatlon the smaller
the d dose received.

o Distance — Distance is very effectrve in reducrng the amount of radratlon
, exposure to the body. The decrease in radiation intensity is proportional to
“the square of the distance from the source (Inverse Square Law). Thus,
* moving a short distance away from a source can lessen exposure (dose)

* 'significantly (e.g., if a radioactive source emits 16 REM, moving only 4 feet -
‘away will IeSSen the dose received to 1 REM). :

. Shleldlng This is the placement of surtable deﬂectlng or absorbing

material between a radiation source and the worker. For example, a piece
_ of paper erI shield an alpha source, two centlmeters (~1 inch) of

.. aluminum will shield a beta source, two and one-half mches of lead will

effectlvely shield a gamma. source and four mches of polyethylene will
shield a neutron source e . e

Sy

_ When wo}rklng with. radloactlve sources such as. Gauges, all three

principles must be employed -at-all times to- ensure that your dose

ULy

REGULATORY DOSE LIMITS

Per 29 CFR 1926.53 — lonizing Radiation no HDR employee working with

,Gauges may be exposed to radiation, durlng any calendar guarter, in excess
‘of 1.25 REMs (based on exposure to the whole body). Personnel monitoring
- records shall be maintained by the National Gauge Program Director to

ensure this limit is not exceeded.
GAUGE RADIATION SOURCES

. The most common radlatlon source materlals currently used in Gauges are .
||sted in Table 2. Most Gauges, have only one source, but may have two.

. HDR’I.I.']C.. T | — H&S.Pr_o_.;mo =
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‘Check your Gauge Manual to venfy what kmd and size of radlatlon sources
' your Gauge is usmg

N

- Table' 2 Gau e Radloactwe Source Materlals

“Ceguh{137 (qu37{ﬁwﬂyw\Wﬁrmxxgt = A g,ﬁé;w

Americium-241: beryllium (Am-241:Be) oo 40 mGi
Californium-241 (Cf-252) - 50 mCi
' ,'Amer'ic’ium’¢24t (A'r‘ri-241) S e “o 7 10mCi

.- ]

10.0 RADIATION EXPOSURE SAMPLING.

- . There are four basic methods used t to detect radiation'w

Gas Iomzatron Instrument These mstruments are. the most commonly

_.employed field radiation detectlon instruments. The instrument utilizes an

~ ionization chamber with a fixed anode rynning the length of the center of

the chamber and electrically, insulated from the chamber walls. The walls

of the chamber represent the cathode. A positive charge is applied to the
anode, and a negative voltage applled to the cathode. The chamber is

' filled with air and an abSOrbmg gas medium. ‘As radiation passes within

the chamber the air and gas molecules are fonized. A consistent voltage
is applied across the anode and cathode so that the ion pairs produced do

" not recoriibine, but rather rigrate to the opposntely charged poles of the

anode and cathode. The number of ion pairs ' produced is directly
proportional to the radiation received. A quenching gas is also present

. ..which discharges the ionization: occurring within the chamber. At the

instant the molecules of quenching:.gas break down, a small amount of
electricity is discharged, referred to as a “pulse.” The pulse rate, given as
counts-per-unit time, indicates the speed of ionization occurring within the
chamber. (This detection method . is utilized in 'most: nuclear .
moisture/density Gauges.) ' - :

- Photographic  Emulsions -* This ‘method - employs ‘film, coated with a

photographic emulsion that is-affected when exposed to radiation. As each ,
particle or ray of radiation strikes the emulsion surface, the exposed point

of light is visible on the film. These points can be correlated to the amount

of radiation. This concept is used in personnel radiation monitoring in the
form of film badges. Film badges detect x-ray, beta and gamma radiation.

~ Scintillation Media - Certain substances such as lithium ﬂuonde .store
- energy when'subjected to radiation exposure. Upon analysis, the stored

energy can then be released in the form of measurable visible light and

HDR, Inc.
J. Berger CHST/RSO - |- . , .. | Revised: 11/2005
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correlated to the received radiation dose. This concept is used in

personnel monitoring in the form of Thermo-Luminescence Dosimeter

- (TLD) badges. One significant problem with this monltorlng device is that it

is permanently destroyed during lab analysis, so there is no way of

- ‘repeating the analysis if needed. These badges detect x-ray, beta and

gamma radiation.

* Optically Stimulated Lummescence (OSL) - OSL personal monitoring

,badges are the current standard, and will ‘be the preferred method

" employed by HDR personal. Employing a ¢ombination of film and TLD

technology; radiation passes through a thin layer of aluminumi oxide. After
exposure, and submission of the badge for analysis, a laser light is used
to stimulate the aluminum, causing it to. become luminescent in proportion

- .to the amount of radiation exposure. They have a large dynamic
- .measurement range, high- sensitivity, and excellent long-term stability.

‘Their sensitivity is- good for employees working in low-radiation

o : environments, such as with Gauges ThIS badge detects x-ray, beta and

Al personal monltorlng ‘badges - should be worn between the waist and the"_ o

‘gamma radratlon L

shoulders, positioned face forward, to ensure an accurate record of exposure.

- to the trunk of the body (where vital organs are contained). The badges can-
- be monitored on a weekly, biweekly, monthly, bimonthly or a quarterly basis,
depending on the length of the project. Generally, the. emplovee will wear the -

same assigned badge daily when Gauge operation is occurrlnq for up to the
length of Gauqe use omuarterlv whlchever is less. ’

“11.0 GENERAL SAFETY REQUIREMENTS

When usmq a Gauge, HDR employees shall perform the followmq

° gEach operator-shall wear a perspnal;OSL {prima chmce or TLD

exposure badge to monitor the amount of -radiation: .exposure received
during the use of the Gauge, Badge selection/acquisition is the

* responsibility of the Radiation Safety Officer assrgned to the project, and

will be based on the type of radiatlon expected and the preference of the |

analytlcal lab used.

In addition to the personal exposure badge a control badge is used to
establish a background exposure level (i.e., the control badge monitors
normal environmental radiation when an operator is not using the Gauge).
The difference between the personnel badge and the control badge is the

-amount of Gauge-generated radiation’ exposure that ‘the operator has

received. In order to obtain accurate radiation exposure measurements,

| HOR, Inc.

| H&s Pro #40
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- the use of the cont

rol badge in lieu of an operator’'s | ass| ned -
personal “exposure” badqe is strlctly proh:brted :

The control badge shall be placed and remaln in the offi ce, away from the

source or pathway to/from storage area. "The control badge is never
worn! -

All badges not being worn (i.e., personal exposure badges removed at

_end of workday, fresh badges control badges): must be stored away from

~ the Gauges radiation source. "This includes the Gauge storage area and.

' the path used to_move the Gauges to and from the storage. area.

L Oblrgatlons of the Operator

‘No HDR employee shall attempt to operate a Gauge unless he/she has

" -successfully completed an-approved training course accepted by the State

- Radiation Control Bureau for that state.: Addrtronally, the employee must

have been des:g nated as an operator, in_writing, by both: the local

- RSO and Natrona ‘Gauge Program Director. -

The operator shall have read the: Gauge operating manual be completely
familiar with the particular equipment and have operated the Gauge under

~ the observed supervision of a qualified operator before he/she attempts to
‘ 'ioperate the 'Gauge. The operator shall alwavs strictly’ complv with the

o Gauge operatlnq manual
,Any malfunctions refated to the radioactive control mechanlsm(s) shall be

reported -immediately to the operator's Supervisor and their RSO.
Operators shall never attempt to force .the mechamsm closed or try to .

locate the cause of equipment failure.”
" “Whehn: not sin actual use,. thé radioactive “source” shall be kept' in the

shielded position. The source lock shall be in place and locked, and the

- Gauge shall: be locked into its transport/storage container. Keys shall be

. 'removed from the locks and retained by the operator.

As prevlously |nd|cated the wearing of an employee’s “control” badge, or
another operator's ‘monitoring badqe in_lieu of an operators assrqned
exposure badge is strictly prohibited.” '

When the Gauge is not locked in its storage area or transport contalner '__
the ‘operator shall always have the Gauge under_visual immediate

_surveillance.

. Once the, Gauge is in operatlon the operator shall assure -he/she is no
: closer than three (3) feet to the source durlng the operatlon cycle.

HDR, Inc.
J. BergerCHST/RSO “| .- . . . . . .. A . | Revised: '11/2005. .-~
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An area six /(6): feet in radius ,-around_ the Gauge, in-all directions, is
considered the “Restricted Area.” Unauthorized personnel and all persons

'not wearing a personal radiation badge shall be kept outsrde th|s six (6)

. foot restricted area at all times that the source is present. .

* clearly places the responsibility for public safety upon the user and

The operator shall update the utlllzatlon Iog ‘with “the approprlate
information and correct entries as actions are taking place. The law

~ thelogi isa legal docui mélnt for persor’ial and licensee protection.

3 ndlcatmg h

Persons under elghteen (18). years of age shall not be allowed to use a

, Gauge contalnlng a radloactlve source.

A female operator shaII inform her supervisor as soon as she has reason

" to believe that she is pregnant and she must decrde whether she wishes

to continue. operating the Gauge. If so, she must sign a statement
hat she ‘understands the hazards involved to the fetus

- and i is know edgeable of the possiblé consequences. Exposure to the
- fetus, ‘as ‘measured by the mother's personal- exposure’ badge results,

120 TRANSPORTATION OF GAuG’és'

- shall not exceed. five tenths (0 5) of a REM dunng the entlre term of the
' pregnancy

It |s xtremely |mportant that the operator never look at the source

when operating in the direct transmission method of testlng, with a Gauge
whose radiation leaves the body of the Gauge.

Use of the Gauge for any. purposes other.than those specified in the

manufacturers operatmg manual is strlctly prohlblted

'Anvtrme a Gauqe is . transported HDR personnel shall comply with
- applicable portions of the’ following regulatlons ‘ .

.
;
. ]
)

The State Enwronmental Department

The State Department of Transportatlon R

The Unlted States Department of Transportatlon (USDOT)

The United States Enwronmental Protectlon Agency (EPA)

The International Atomic Energy Agency (IAEA) .
Title 49 of the United States Code of Federal Regulations (49 CFR)

_pertaining to the transportatron of portable nuclear Gauges
‘Notify the HDR Nuclear Gauge Program Dlrector gno rtoits transport (see

Appendlx B)

HDR Inc.
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See Aggendlx B for a complete Ilst of State Radiation Gontact Agencies.

~ The followmg paragraphs prowde gmdance on the requrrements for transport
of Gauge(s); however, additional more stringent state-specrf c requrrements
may also need to be lmplemented . L :

2)

3y

_ Any employee transportlng by publrc conveyance (common -carrier), or
" preparing a. Gauge for transport must have compieted an accredited

Hazardous Material Transportation Trarnlnq course. This course must

be repeated at three (3) year |ntervals in accordance W|th 49 CFR-
Part 172. 4

A “of the IAEA Certificate(s) ‘of Com ’etéht Authority i

REQUIRED by ‘49 CFR 173.476(a). (Numbers USA/0632/S &
USA/0614/82 The Gauge manufacturer should supply this form. If you
do not have this form, contact the manufacturer or the Director for
HDR’s Nuclear -Gauge Program, -and prowde your Gauge model and

J ‘serial number; and they will supply it. Important: this is not the same

form as a Gauge certificate issued by the manufacturer. The Gauge
certificate provrdes relevant information and is useful when being

, ‘inspected; but it is not required and it does not serve asa replacement

for the IAEA form

A Leak | Test Certificate is _REQUIRED for all Gauges. HDR

operators can perform this test, consisting of the thorough wiping off of =

manufacturer-specified areas inside the Gauge with submission of the
wipe samples to an approved lab. The lab issues the certificate. The
purpose of a leak test is-to~ ensure the - integrity of :the source

-encapsulation, and verify that no radioactive materials are escaping.

While radiation is always belng emltted by‘the solrce, no radioactive
materials should be escaping. The certification is good for a period of
six months from the date the Gauge was wiped for the leak test. A

: Gauge must have a current leak test certificate to be removed

from'its storade area. Because of the sensitive nature of the Gauge
shielding components, they must be treated with care. If a Gauge is hit
or impacted; even lightly (i:e; it falls off a tailgate), the Gauge will

require a new leak test. A copy of this must be sent to the National
Gauge Director — Omaha S | _ _

While performrnq the leak test vou must wear_your personnel

" “monitoring badge. -

HDR, Inc. :
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5)

o

The transport container for the Gauge must meet the requirements of

‘49 CFR 173. 415(a): for a “Specification 7A, Type A” package. The

shipping boxes made by the Gauge manufacturers already meet these

. .. requirements, and the documentation for the container is furnished

with the Gauge Save boxes and transport in these containers only!

.. All transport containers' carried. in'private vehlcles must be carried on
. thé passenger side of the vehicle and located as far to the rear of the -
- bed/cargo compartment as possrble The lid/door must be secured with -

a lock that is not readily breakable to prevent unau_thonzed access to
the Gauge. When a manufacturer's shipping .containers are being

~‘utilized as transport ‘containers, they. must. also be secured to the
) "vehrcle to prevent ‘shifting, =moving, “sliding,  etc. during normal
,,transport All_locks _shall be locked when the operator is not in
- direct/immediate attendance. The keys “or. combinations to the
o transport container are to be retained by the driver of the vehicle at all
_ times. Before leaving the transport vehicle unattended the vehicle is to
- be locked, the keys retarned by the drlver and the “Bill_of Ladlng_
: placed in the drivers seat o

A"Bill of Lading” ‘st accompanvthedrlverof the ‘vehicle and’be
within his/her reach when the seat belt shoulder strap is in place. NRC

" Regulations, State Law and State Regulations. require this. It is the
. responsibility of the Radiation Safety Officer to. supply the Bill of Lading
" to the operator. It is the .operator’s responsrblllty to ensure they
‘feceived the Bill, and that it.is the proper one for the Gauge being
' transported The Bill of Lading must contain the following mformatron

e Name of shipper =

e Description of the: shlpment (proper shlpprng name, Hazard cIass

"UN material identification number, type of package, name and
actlvrty of each nuchde category of Iabellng and transport mdex)

C e ‘Emerqencv response telephone number - Check with your Gauge

. manufacturer, they may offer this service to their customers (some
. have in the ‘past).. If not, rt IS the responsrbrlrtv of the Licensee to
* supply this servrce :

3

o Shipper’s certifi catlon

o Shlpper’s signature

s

- The B|II of Lading is. created in- house (no spemt" ¢ form); it is good -
‘practlce to use company Jetterhead for thls document..

| HDR, Inc.
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.

* Fhis doclimentatlon

~ ttansport | index. The contarnerrj
" must also be marked ‘with the

- proper shipping ‘name ' of " the’

the job.site by’
Federal Express Alr lnternatlonal shlpment) there are different forms

that must accompany the’ shlpment Check W|th your Radiation Safety
Officer for this mformation

Radiatioh Yeliow il iabsis’ ‘(see Figure 2) are requnred on two opposnte
sides- (not mcludmg the' bottom) of the transport contalner One label

" must be” posmoned so that itis
visible to a personfwho |s openrng. _
of attemptrng to ‘

f

radioactive material, such as “RQ,"
Radioactlve Material, Special Form,

NOS, ‘7' UN2974” for certain ,
»Amencrum/Cesrum sources and - Frgurez

-~ “Radioactive Materral NOS. °7, ° Radiation Yellow I Sign
' ;UN2982" for - certaln 'Radium -

1 *

sources. These 'labels-‘are for the:

transgort container only Do not glacard your vehicle.

Should a container be damaged sufficiently to require its disposal, all

labels must be removed _or, rendered |Ileq|ble prlor to contarner

disposal.

W|thm reach of the drlver wheh the seat and shoulder belts are'in
 place. Check with your manufacturer, they should supply a
comprehensive form for this purpose. It should include the Proper
Shipping Name, Potential Hazards (both Health and Fire or Explosion),
and Emergency Actions, Precautions, Response to Fire, Spill or
Leakage, and Flrst Aid. ,

" As an addendum to this information, a Telephone Listing of your

emergency contact personnel must also be present (i.e., immediate

' HDR, Inc.
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_Summary list of items needed When fransporting a Galige:

@@N@@ AN~

 Medical prob"ems take pnorlty over adio *glca

- supervisor, the Radiation Safety Officer, the State Pollce USDOT or
State Environmental Department). . , ;

. -A copy.of HDR’s current Gauge license (See Section 14. 0)
. .Gauge operatlng procedures L

" Copy of'current leak test certificate . .

Emergency response |nformat|on (must remaln wuthln reach of the
driver)

Emergencytelephone numbers (to cover aII personnel requmng contact)
Bili of Lading (must remain within reach of the drlver)

Proper signs

Utilization logs

State regulations

10. ' Copy of Operator’s Radiological Tra|n|ng Certificate or Card

11. Personnel monitoring device worn (OSL or TLD badge)

12." Any other records that may be required by your company l'icense ‘

EMERGENCY PROCEDURES

An emergency S|tuat|on may require the transportlng employee to take
immediate action to safeguard the health and safety of those nearby who
could be exposed to radiation. Such emergency situations could lnclude the

‘Gauge being lost, stolen, or the source Jbeing stuck in the “open” or ‘use’

position, or the Gauge being damaged either on the job or during the course

~of a vehicular accident. In any event, do not overreact' Assess the

situation and proceed accordingly.

' vlf_ an accident does occ‘u’r"v, your fir.St ohltgatjon is to as.sist the inju're‘d;

*REMEMBER: Pecple First, Theri Radiological Concerns! *

assistance to, andlor rescue or transport of, a seriously
possibly contammated person. :

Then if radioactive contamlnatlon is a possnblllty take the foIIowmg steps

1. Secure the area (for 35’ radius)

2. Notify your immediate supervisor (reference your emergency ‘contact list)
3. Notify the HDR Nuclear Gauge Program D|rector (See Appendlx B)

- 4.~ Notify your Radiation Safety Off icer ’ - ,

'HDR,Inc. | o Thaspio#o
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14.0

o Noo

"‘Notlfy the State Police S
Notify the State Environmental Department :

" Try-to keep involved persons at the site until authorities arrive to interview
them
Do not leave the srte until relieved by proper authorities '

"~ The USDOT must be notifi ed at the earliest- practical time of an accident
that occurs™ during “the course of transportatlon (including loading,
unloading and temporary storage) in, which fire, breakage spillage, or

' 'suspected contammatldn oceurs mvolvmg shlpment of radloactlve
materials, mcludlng Gauge sources.

“10. Written notification to the State Environmental Department and the

: _'Natlonal ‘Gauge Proqram Dlrector W|th|n 24 hours You mav use a
'FAX for notlf' catlon ' :

“which: they shall be used The use of radtoactlve matenats in any manner

| | NOT covered by the language ot»’»the Icense is stnctly prohlblted The ilcense

,"'“"'Ilnes iuritess _pnor arrartgements ha\re been made with the other state’s
" licensing agency:. o

Storage of Gauge: When the Gauge is not in use, it must be stored in an
approved (by the Program Director) ‘storage area, meeting the storage
requnrements (directed by the state and/or federal mandates. The storage
area, if possible, should- be Capable of preventmg exposures to persons to a
radiation field of more than 2 mR/hr, at the external surface of the storage
area, and must be capable’of being secired (i.e., a securable door - locked).
If the room has windows or skylights, ‘they must be secured to significantly
retard forced entry. Persons working next to ‘a storage room wall, and/or
within a 2 mR/hr radiation field outside the storage room, must have their
radiation exposure documented, either by assigning them a personnel
monitoring badge or by calculatlng their radiation exposure. In_the event a
calculated exposure exceeds 100 mRJyr, the individual must _have

' radiological training and be_assigned a personnel monitoring badge, or

be relocated out of the area. All Gauge accessories should be stored with

HDR,Inc. ' | : H&S Pro #40
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that Gauge (i.e., standard count stand Ievellng plate, Gauge Iog book.‘_"
shipping container, drill rod, hammer) "

Three srgns are reqmred to be posted on the door to the storage area

1. “CAUTION..RADIOACTIVE MAT ERIAL” Radlatron S|gns shaII be
posted to notify personnel of the existence of the source material. The
~ signs must measure no less than eight (8) inches on the side, and
additionally display the magenta on yellow radiation symbol. The
statement “CAUTION RADIOACTIVE MATERIALS” shall be on the
' srgn (Figure 3).
Frgure 3- Storage Door Srgn ( 1/3)
| i
2. “NOTICE TO EMPLOYEE” Th|s notlce WI|| present the foIIowrng
' _vrnformatlon (Flgure 4) :
a) Your employers responsrblllty
b) Your responsibility as a worker
'¢) Reports on your radiation exposure hlstory
d) Record of inspections
e) Phone numbers for contactlng the radlatlon control bureau
HDR, Inc. ) H&S Pro#40

J. Berger CHST/RSO | ' | Revised: 11/2005
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® " NOTICE TO

Part 4 of the New. Mexico -

EMPLOYEES

Radiatiori Protection Regulations

L ¢ establishes standards for your
STATE OF NEW MEXICO STANDARDS FOR PROTECTION AGAINST RADIATION A protection - against radiation
’;;‘E‘;,'fg,m:ﬁ: NOT!CES msmucnoms AND REPORTS TO WORKERS: INSPECTIONS hazards.  Part 10 establishes

YOUR EMPLOYER’S RESPONSIB!LITY

Your employer is uqulred (o -

1. Apply these regulations to work involving sousces of ndxation

2. Poxt or otherwise make availsble to you a copy of the deutmn Pmtecﬁon

‘ chuhtions, Heenses and operating procedures that ‘apply to work you are.
engaged in, and explain their provisions to you; post Noﬁcu of V‘olaﬁ{m
lmdving radiological working conditions and orders. -

3

YOUR RBSPONS!B!LITY AS A WORKER

S

You should funilunze yourself thh chou provisions of the Radiation Protecuon ’
Regulstions and the. opersting procedures that spply to the work yon are. éngaged .

in. You should observe [heir pumsiens for your own piotectwn md pmtecmn
of your co-workm. ‘ ‘ .

WHAT, $4] covznm) mr THESE ascuumom

. 1. Limits on expomn to ndmmn and ndionctive mate:iil in restnmd and
" unirestricted aress,
2. Mensures t5 be tsken after lccxdzmsl exposure.
+3.. Personnel monitoring, surveys and equipment,
4, Cautioni_signs, libels and safety interfock equipment.
$. Exposure records snd reports.
6. Options for workers regarding division inspection.
7. Rd:ml mmen :

REPORTS ON YOUR RADIATION EXPOSURE HISTORY

1. The Maﬂon Protection Reguhﬁom require that your employer give you &
written report if you receive an exposure In excess of my applicable limit as
. set forth in the regulations or in the license. The basic limits for exposure to
employees are set forth in Part 4 of the Radistion Protection Regulstions.
* These sections specify limits on exposure to radistion and exposure to con-
" centrations of radioactive material in air and water.

2. H you work where personnel monitoring is required, and if you request in-
NMED 845 Revised 3792 '

and relsted matters

form:ﬁon on your ndiaﬁon exp

options for radistion mr&m

(a) your employer must give you 3 written report, npon tcrmimdon of -

‘your employment, of yoor rdiation exposures, and -
(b} your employe: niust advise you mmml}y of your exposme to udildon.

msrscnous -

Al Ticensed o registered activities are iubject t6 inspection by repmtatwn
of the Emironmental Improvemént Division. In sddition, any worker of rep-
resentative of workers who delieves » violation of the Act; Radiation Protection

Rzgu!ations or license condmon exists or has occurred in vmk undera licenae -

or registration with regard to ndxolodca{ working conditions on ‘whick the'
worker is engaged may request an Inspection by sending s totice>df fhe lfeped

violation to the sddress below. The request must set forth the specific prounds =~

for the notice and must be signed by the worker or the’ yepresentstive of workers,”
During inspections, division inspectors- may confer privately with- wod(en, and any

worker may bring 10 the attention of the inspectors my pastor pmt comﬁ(ion .

whhh he believes. contributed to or aused any violation; Y
INQUIRIES . .- ' : =

Inquiries dealing with the matters outlined sbove can be sent to7
Ne;n Mexico Environment Department.

Commumty Services Bureau E P
Radxahou Licenising & Registration .. .~
2052-B Galisteo St., P.O. Box 26110
Santa Fe, New Mcxxco 87502

SEmmwmEER POSTING REQUIREMENT RSsmmsmm

Copies of this notice must be posted in a sufficient number of places in every
establishment where employees are employed in activities licensed or registered,,
pursuant to Parts 2 and 3 of the Radiation Protection Regulations, to permit
einployees working in or frequenting any portion of a restricted area to observe
4 copy on the way to or from thelr places of employment,

I

(e/z) uBis \J'ooa,éB‘PJ‘OiS —t' anbly

¥
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Ogerator Trammg Regwrements

' ’(Flgure 5)
“NOTICE TO FIREMEN ALL RADIOACTIVE MATERIALS ARE
"SEALED IN LEAD SHIELDED CONTAINERS PREMISES MAY BE
. ’.(SAFELY ENTERED UNDER EMERGENCY CONDITIONS ”?

Frgure 5 Storage Door Srgn (3/3)

= r'ENTERED UNDER EMERGENCY:CONDITIONS

 The local fire” department_must be Totified, in writing of the storage
location and sources, when sources change, and when Gauges \ will no longer

be stored at that' Iocatlon The names and phone numbers of the Radiation
Safety Offi cer and other emergency personnel shall be posted. A log must be
kept at the storaqe Iocatlon trackmq the Gauge locatron anvtlme 1t |s removed

date time infout of storaqe 'source serlal number Gauge model number and
manufacturer, and where -the Gauge will:be whlle rt rs out of rts -storage - area
(location; project number, etc) .

!

- ’,v .p
[

'v The operator needs a basrc understandlng of radlatlon fundamental concepts,

health/safety concerns &nd fequirements, and Gauge operatlonal training and

" ‘procedures as per the most ¢current fules and regulatrons of your state and
the Nuclear Regulatory Commrssmn (NRC). This is ‘usually required as a
-,provision of your radloactlve ‘materials license. Your state will have their own

training requirements for. Nuclear Gauge Operators which will specify what
certifications- and number -of hours of on-the-job expenence are needed.

| Alternatrvely, formal training can be taken from-the Gauge manufacturer, such

as Troxler; check their website for training locations/dates.

www.troxlerlabs.cqm PR

HDR:Inc.. ~ | . v 4 | H&SPro#40

J. Berger CHST/RSO ’ | Revised: 11/2005
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SAFE & OPERATIONAL STEPS FOR TAKING NUCLEAR
MOISTUREIDENSITY TESTS :

Gauges may be used in perf_ofrm_i_ng thrée different operational"testing' methods:

1.

Backscatter - In backscatter testing, the source is lowered onto the stirface of the material
being tested, and radiation is directed down into the material’ itself.. The radiation is “scattered”
through collisions with the ‘atoms:6f the: materfal-and deflected “back” to the detector tubes. The

-Gauge compares-this reading to a-“daily standard .count” taken in the area and arrlves ata

reading for the density of the material bemg tested.

BackscatterlAir-Gag Rétio - Commonly referred to as the Air-Gap Ratio Method, it uses the
backscatter method to determine material density, but additionally yields a “chemical” reading.
To get this reading, the Gauge is placed into the “air-gap” operational mode, which raises the
source exactly one and one-quarter inches above the material, and a second reading is taken.
Due to the large air-space under the Gauge, a “chemical” reading IS yrelded The Gauge then
performs the following computatron ‘ . ,

(Air-Gap Reading) Chemical =~ = 1
(BackscatterReading_), . - (Density* Chemical) . Density

* Use of this operational method effectively cancels out the chemical and/or
‘ radiological effects of the materia/ being tested

- - Direct Transmission - In operating in the direct transmlssron method g small hole (not to
;exceed the diameter of the source rod by more than 3mm'or the depth to be tested by more

" than 51 mm) i$ drilled into the material to be‘tested. The source rod (or a detector tube) is then

- inserted to the desifed test depth within the predrilled hole: The Gauge electronics are set for
- the selected test-depth (some Gauges: have sensors which automatically set this depth for the

operator) The radiation emitted by the. _source, while still being scatted. thru collisions with

-' ~ atoms’ of the materral then, trave|s mn a somewhat more “dlrect Irne from the source to the
’ 'detectortube B BN PR : .

. OPERATIONAL STEPS INV PERFORMING A BACKSCATTER TEST USING A TROXLER
3411-BAS AN EXAMPLE

1) Attach your nuclear exposure badge to your shirt, facmg forward, between your neck and
belt line. C o , :

2) Go to the Gauge storage area, do a physrcal check of the Gauge transport contamer and
. equipment..Fill out the Gauge utilization log, detarllng where the Gauge will be used today
(normally the prolect srte) Leave the utrlrzatlon Iog in the Gauge storage area

' The Gauge must be locked up, at aII tlmes when not in use. The keys should be either in the

transport container in the Gauge- storage area, or on the operator when being used in the field.
Remove Gauge and reference count stand from storage. Place stand on'selected location

- (always the same pre-selected location for reference counts), at least 6 feet from other objects
-and 30 feet from any other Gauge. After cleaning off the top of the stand and the bottom of the

Gauge, set the Gauge on the stand in the required orientation and turn on.the Gauge. Allow

- the Gauge to warm up in accordance. wrth the manufacturer’s requrrements (Check the

HDR,Inc. Approved By: JWoolcottJSuttle H&S Pro#40  Rev. 1
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operator’s manual for the time, requirements for your ‘Gauge - Troxler 3411 B models require a

.;10mrnutewarm up) , e

h The source rod remains in the shlelded posltlon when testmg with a Troxler or CPN Gauge on

the stand. If the Gauge does not perform an automatic standardization test when turned on
(Troxler -3411-B .models do not), perform the . standardlzatlon test 'in accordance with the

",Amerrcan Assomatlon of State . Highway and - Transportatron Officials (AASHTO,

L www. aashto. org) T-310. To perforrn four 1—m|nute ‘counts must be taken, recordlng the density

0.

“and moisture counts for each test. Average each set of 4 counts and record. Using the formula

in AASHTO, ascertain whether or not the meter has passed the standardization test. If passed,

o the Gauge is ready for use. If it’ does not pass, -run another complete’ standardrzatron test. If

passed on the second try, the Gauge is ready for use. If it does not pass the second test, you
may | run one or two more standardization tests (no more than 4). After a failure on the 2™, 3%,

. or 4" test, contact your Radiation Safety Officer (RSO) in charge of the Gauges explain what

ls happemng and proceed as mstructed The Gauge may need to be replaced

Usmg the pad-lock prowded lock the Gauge in the afe shlelded Qosmo Leavmg the Gauge

.electronics on, -praperly load the Gauge in the transport container for transport into the field.

Secure; the storage case in the bac)< of the vehicle furthest from the driver (normally rear right
side of carftrunk-passenger car; rlght rear of bed-pickup. Use seat belts, _bicycle lock cables to
secure). Take all required accessories, paperwork and signs (no radiation signs are needed

. .. outside on vehlcle) and proceed to the work site, While in transit, |f a stop is required, lock car;
" ifin truckbed, ensure that it is secured in place and locked.

. Transport Gaugelstand to an acceptable site location close to the area that ‘will be tested
" today. Perform a Daily Standard Count (a2 method of calrbratmg the Gauge to the substrate —

this only has to be performed once daily, unless’ the Gauge is moved to a différent elevation
[trench sidewalls are now present, etc.]; then repeated) on the Gauge using the stand. This will
give the Gauge a standard radiation count for moisture content in that general area. To
perform, clean the top of the stand and the bottom of the Gauge and ‘set the Gauge on the
stand. Take one, four minute Daily Standard Count test with the source rod remaining .in the
shielded posrtron Some of the Gauges will automatlcalty set the time when the Daily Standard

. Count functlon is actlvated (Troxler 3411 -B model will not)

" You are now readv to beqm ﬁeld testmq ca_ed Acceptance Tests If: takrng an Acceptance
. Test, locate a randomly selected test Jocation ‘or, if taking .a Courtesy Test (follow up test

requested by the contractor to find out how close they are to acceptance parameters - not an

: _' ofﬁcral acceptance test) choose a representatrve area as the test Iocatlon

b . K . | . R
Prepare the surface as'requrred. This must mclude leveIJng .‘a_s nece,,s,sa_ryﬁ:on untreated

material, tamping (if on untreated material), the use of fines (acceptable ¢onditions -native or
natural fines, minus No. 8 or 10 sieve size, maximum allowable depth. of any void to be filled is
1/8 inch, and the total voids ftled cannot exceed 10% of the test area of the base of the
Gauge) to fill small surface voids, tamping fines into place (glazing if on treated material) and
finally checking the plate for rocking. The plate is the last piece of equrpment used to actually
level the surface. Never use the Gauqe asa Ievelmq device! ,

Place the Gauge on the prepared surface. Check the Gauge for rocking by alternatlng pressure
on apposing corners of the main body of the Gauge. The Gaugeé is the final piece of equipment
used to verify a leve! test surface. Check around the sides of the Gauge with a piece of paper
to ensure no concave areas exist under the edge of the Gauge.

HDR,inc. '~ | Approved By: JWodlcotvsSutie: ' | HE&SPro#40 “Rev” 1
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13,

14.

15,
“15.' '
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18.
19.

20.
21.

22,

| H&S PROCEDURE #40 '

Set or check to“ensure that the test trme is set for at Ieast ‘oné minute for Acceptance Tests
and that the Gauge electronics are set for the backscatter ode. Some Gauges have sensors
that will automatically set the test mode based on the Iocatlon of the source rod (T roxler 3411-
B Gauges do not have these sensors)

“Enter the Iaboratory dehsﬂy (proctor maX|mum dry density) or asphalt treated materlal
.. maximum den5|ty (Gmm X 62, 4 Ibs/t®-in the’ Engllsh system). Depending on the amount of
’ rock in the sorl the operator may need to make a rock correctron per AASHTO T-224

Ensure persons with a badqe are at'least’ three feet from the Gauqe and a|l persons wrthout a

' badge are neVer closer than six feet. Make sure all eqmpment ‘and accessorles are moved

- back at Ieast SiX feet (any other Gauge at Ieast thrrty feet) from the Gauge

A

Move the handle d0wn lnto the second notch (backscatter test’ posmon) from the fi rst (top

-notch) that is the. shlelded position. Do this by pressing the trigger mechanlsm pushing the

handle out of the shielded notch, release.the trigger mechanism, and firmly press the handle
down until it locks into the second ‘notch. Holdihg the trigger mechanlsm moving down past the
second notch, &nd then ‘coming back up into the second notch is strictly forbidden! This action
could leave a dimple in the test surface d|rectly below the source and result in excess radratron
exposurel

‘Press the measureltest/count key and step back away from the Gauge a mrnlmum of three (3)
feet. : .

i “Once, the Gauge has compteted the test count step up and shleld the source (return the
. handre to the shielded posutron) LT

R L

‘YRecord aII appllcable readlngs for the materlal belng tested (Daily Standard Counts must be
ivrewed and recorded for each test) ,

f- S o o ...’

;Repeat Acceptance Test procedures #13 through #16 above to get a second reading.

Compare the two Acceptance Test Yesults. If the two" test results are within 1 Ib/ft3 of each

other, report the average of the two tests as the final test result. If the two test results differ by
mqre than 1 Ib/ft3, run a third test: If the third test.is within 1 Ib/ft3 of either of the first two tests,

} average those two tests and report the average ‘as the final test result. (if within 1 Ib/ft3 of both

prevrous tests, _average the two closest results) if the thlrd test is not within 1 Ib/ft3 of either of
the first two tests, immediately run two (2) more tests (you now have a total of five tests at this

location). Disregard the high and low tests and average the three remarnrng tests and report
that average as the t" nal test. IR . oo

Lock the source m the shletded posrtlon but do not turn off the Gauge electronrcs (most Gauge
electronrcs erI erase the Darly Standard Count) ‘ ,

: Place the meter into the transport contalner close and Iock the transport contarner As

described in Step #6, secure the Gauge transport contarner prlor to transrt

. Record the number of tests performed at thls locatlon wrth the Gauge ln the Gauge utrhzatron

log.’

HDR,Inc. .. Approved By: JWoolcott/JSuttle - . [ H&S Pro #0 Rev. ',1
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SHIPPING AND 'RE.CEIVING PROCEDURE

TRANSPORTATION OF GAUGE FOR LOCAL AREA

Anytime a Gauge is_transported, HDR personnel shall comply wnth appllcable
portions of the following regulations: : :

The State Environmental Department,

The State Department of Transportation,

The United States Department of Transportation (USDOT),

The United States Environmental Protection Agency (EPA),

The International Atomic Energy Agency (IAEA), and :

Title 49 of the United States Code of Federal Regulations (49 CFR) pertalnlng
to the transportatlon of portable nuclear Gauges

The foIloWing paragraphs provide gUidance on the requireménts for transport of
Gauge(s); however, additional more strlngent state-specific requurements may also
need to be |mplemented

Hazardous Material Transportation Training of employers/employees who transport
Nuclear Gauges must be repeated at three (3) year intervals for any employee
transportlng by public conveyance (common carrier), or preparlng a Gauge for
transport, in accordance with 49 CFR Part 172. .

A copy of the JAEA Certiﬁcate(s) of Competent Authority is required by 49 CFR
173.476(a). The Gauge manufacturer should supply this form. If you d6 not have this
form, contact the manufacturer with your Gauge model and serial number; and they
'will supply it. This is not the same form as a Gauge certificate issued by the
manufacturer. The Gauge certificate provides relevant information and is useful

when being inspected, but it is not required and it does not serve as a replacement
for the IAEA form.

A Leak Test Certificate is required for all Gauges. The purpose of a leak test is to
ensure the integrity of the source encapsulation, and verify that no radioactive
materials are escaping from the source encapsulation. While radiation is always
being emitted by the source, no radioactive materials should be escaping. The
certification is good for a period of six months from the date the Gauge was wiped
for the leak test. A Gauge must have a current leak test certificate to be removed
from its storage area. Because of the sensitive nature of the Gauge shielding
components, they must be treated with care. If a Gauge is hit or impacted, even
lightly (e.g., it falls off a tailgate), the Gauge will require a new leak test. Wh|Ie
performing the test, you must wear your personal monitoring equipment.

HDR, inc. Approved By: JWoolcott/RO'Gara H&S Pro #40 Rev. 0
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The transport container for the Gauge must meet the requirements of 49 CFR
173.415(a) for a “Specification 7A. Type A package. The shipping boxes made by
the Gauge manufacturers aIready meet these requrrements and the documentation
_ for the contalner is furnlshed wrth the Gauge Transport in these contarners only.

o All transport contarners carned in prrvate vehlcles must be carrred on the passenger*

side of the vehicle and located as far to the rear. of the bed/cargo compartment as

S possrble The lid/door must be- secured with a_ Iock that is not readily breakable to

prevent. unauthorrzed access-. to the Gauge When -manufacturer’s shrpprng
containers are bemg utilized as transport containers, they must also be secured to
the vehicle to prevent shlftlng, moving, sliding, etc., during normal transport and be -
.a-secured with a lock to prevent unauthorized removal of the container. All locks shall
be locked when the operator is not.in direct/immediate attendance. The keys or

" combinations to the transport container are to be retained by the driver of the vehicle

.. atall times. The vehicle is to be locked, the keys retained by the driver, and the “Bill

.. of Lading” placed -in the drivers seat when the dnver is Ynot in drrect/rmmedlate
attendance to the vehrcle C : :

A ‘B|II of Lgdlnq (see Appendlx C1 or C2) must accompanv the driver of the vehlcle

- *"and be within his/her reach with the seat belt shoulder strap in place. This is required

by NRC Regulations, State Law and State Regulations. It is the. responsibility of the

‘" Radiation Safety Officer (RSO) to supply-the Bill of Lading to the operator It is the

operator's responsrbrlrty to ensure they. recelved the Bill, and that jt is the proper one
for the Gauge being transported. The B|II of Ladlng must contain - the ‘following
; rnformatlon _ A RO
. Name of shipper
-« Description of the shlpment (proper shlpprng name Hazard class, UN
‘material identification number, type of package name and actrvrty of each
nuclide, category of labeling and transport |ndex)
« Emergency response telephone number AU
‘». Shippers certification o '
. Shlppers srgnature _

. CR

: It is a good practlce to use company letterhead for this document Note that it has no
date on it, as that is not required. “Knowledge of the hazards,and ‘characteristics of
the hazardous material being shipped, has comprehensive emergency response and
accident mitigation information for that material or has immediate access to a person
who possesses such knowledge .and. information.” Check with your Gauge
manufacturer, they may offer this service to their customers (some have in the past).
If not, it is the responsibility of the Licensee to supply this service. This
documentation is ONLY for transporting a Gauge to and from the job site by private
vehicle. For shipment by common carrier (e.g., Federal Express, Air, International

~ Shipment, etc.) there. are different forms that must accompany the: shrpment Check
with your Radiation Safety Officer for this information. ‘

|HDR,Inc. | Approved By: JWoolcot/RO'Gara . | H&SPro#40  Rev. 0
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' Radlatron Yellow l Iabels are requrred on- two oppoSrte srdes (not mcludmg the

bottom) of the transport ‘containér. One label must be- posrtroned so that it is visible
to a person who is opening or attempting to open the transport container. The labels
must indicate the radionuclide name,_its activity level in megabecuquerels, and the

~transport index. The contarner must also be marked-Wwith the: proper shipping name

of the radioactive material, such as ‘“RQ)’Radioactive ‘Material, Special ‘Form,
UN2974" for certain Amencrum/Cesrum sources and “Radioactive Material, UN2982"

for certain Radium sources. These S|gns are for the transport contalner onlv Do not'
Dlacard vour vehlcle . : :

‘Should a contalner be damaged suffi clently to reqmre its dlsposal aII Iabels must be
- removed or rendered |Hemble pnor to contarner dlsposal ,

T .

" Emergency Responsé lnformatron must aCCOmpany the: shlpment of a Gauge. As -
< with the Bill of Lading, this ‘document-must be within reach of the driver when the

seat and shoulder belts are in place. Check with your manufacturer, they may supply
a comprehensrve form for this purpose. It should include the Proper Shipping Name,

- Potential . Hazards (both Health ‘arid .Fire or Explosion), and Emergency Actrons
' ‘Precautrons Response to Fire, Sprll or Leakage and Flrst A|d

A Telephone Listing of your emergency contact personnel must also be present (i. e.,
* immediate supervisor; the 'Radiation Safety OfF icer, the State Pollce USDOT or
- "State Erivironméntal Department)

Summarv List of ltems needed when transportrnq a Gauqe
A copy ‘of HDR’s current license - "
Gauge operating procedures "j s o
Copy of current leak test certifi cate R ~
Emergency response information (must rerain wrthrn reach of the driver)
Bill of Lading (must remain within reach of the drrver) ‘

Emergency telephone numbers (to cover all personnel requmng contact)
, Propersigns . . . S - : : .

* Utilization logs - '

_ State regulations -, ;

Copy of Operator’s Radrologrcal Tramlng Certlf cate or Card

Personal monitoring device worn (OSL or TLD badge)

Any other records that may be reqwred by your company Ilcense

RS N

: ,TRANSPORTATION OF GAUGE FROM STATE TO STATE

*The same rules for the TRANSPORTATION OF GAUGE FOR LOCAL AREA apply

plus the following rules and regulations. Before -any Gauge can be bought or

HDR,Inc.  ~ |Approved By: iWoolcot/RO'Gara- | H&SPro#40  Rev. 0
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transferred in or out of state the ‘HDR:Nuclear Gauge Program Directorneeds to be
notified in writing and received approval of the intent to buy or transfer a Gauge. The
Director needs to validate that the new location has a current state nuclear license
W|th a certlt' cated RSO at the new Iocatlon

The local Radiation Safety Off icer:is responsrble for the shrpplng and’ recelvmg of
any Gauge coming or going from his or her area: The local RSO needs to- validate
that - the new mailing | address and the RSO’s name that the Gauge is being
transported to or from as per the HDR Nuclear Gauge Program Director.

Sending Nuclear Gauge
1. Secure the Gauge in the safe posmon |nS|de the shrppmg case

2. The package must be marked wrth the proper ‘shipping. name, and labeled on
" opposite sides. The. shlpplng case requires the Yellow Il label which must denote
the radionuclide, activity and transport. mdex In addltlon Type A packages must
be labeled “US DOT-7A Type A" :

3. Whenever a nuclear Gauge is shlpped or transpdrted it must be accompanied by
properly completed- shlpprng papers Check FedEx web site for copies of the
forms.

e FedEx-— Dangerous Goods shipping form _
¢ Shippers Declaration for Dangerous Goods
e Common Carrier ‘Bill of Lading’

4. Sealing of Package: Each Type ‘A’ packa‘gevmust contain a seal that is not
readily breakable and provides evidence the package has not been opened in
transit. This seal is required when shlpplng a Gauge by a common carrier (e g.,
FedEx).

5. Inspection prior to shipment: before transporting a nuclear Gauge, the shipper
must inspect the package (shipping case) to ensure it is in good physical
condition other than superficial marks and that all closure devices are in good :
working order and secured. : :

6. Subtract the Gauge to your mventory Notlfy the Director that the Gauge was
sent.

7. Notify the State Radioactive Materials Bureau using Section #14 — Nuclear-
- Gauge Ownership Requirements of the ‘Nuclear Moisture/Density Gauge Safety
H&S Procedure #40’ for a revision to your license.

Receiving Nuclear Gauge:

1. Check and compare the shipping papers See who it came from and where it was
sent from. You should know beforehand about the shipment. If you do not know
about the shipment beforehand. Call ‘HDR Nuclear Gauge Program Director’ as

HDR, Inc. '- Approved By: JWoolcott/RO’Gara- ¢ H&S Pro #40 ~ Rev. 0

laBCHST - .. [ /Initiels: - * | Initial Date: 07/11/05
" 06/2005 RML : B
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.soon as possible. If the shipment is .unknown to the Director or yourself then use
Section. #13 :Emergency Procedures of the ‘Nuclear. Morsture/Densrty Gauge
Safety H&S Procedure #40'. Is the paperwork okay?

2. Check the shipping box and/or case for any sign of damage (wetness, crushed,
- efc). Is the shlpprng box okay? .

) 3. Check the tamper-ewdent securlty seal and seal number Is the seal okay'?

4 Open the shlpplng box to’ check the condltlon of the nuclear Gauge Is the Gauge
okay? ' :

5. Add the Gauge to your inventory. Notlfy the Director the Gauge received in good
. condition. .

. 6. Notify the State Radroactrve Materlals Bureau usmg Sectlon #14 - Nuclear-
: Gauge Ownership- Requrrements of the “Nuclear Morsture/Densrty Gauge Safety
‘ | H&S Ptocedure #40 for a revrsnon to your Ircense '

HDR, Inc. . Approved By: JWoolcott/RO’'Gara. -~ : .- | H&S Pro #40 Rev. 0
JJB CHST _| Initials: - { Initial Date: 07/11/05

~ 06/2005 RML
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RADIATION AGENCY CONTACTS

NRC REGIONAL OFFICES

Region 1 ‘
(Connecticut, Delaware, District of Columbia, Maine, New Jersey, Pennsylvania, and Vermont)
Nuclear Regulatory COMmMISSION..........cccciivireer i srrrece s e Phone: (610) 337-5000
475 Allendale ROAM ..........cociiiiiiiecireeteee et s e Toll Free: 1-800-432-1415
King of Prussia, PA 19408-1415 ..........ccooieivrreniecinerreessestnsaerressessesseeanesensens Fax: (610) 337-5241
Website: http:/mwww.nrc.gov/

Region 2

(Virginia, West Virginia, Puerto Rico, and U.S. Virgin Islands) ,

Nuclear Regulatory COMMISSION .......cccoieiirierreeriiniieneees s berenesssees e eee s Phone: (404) 5624400
Sam Nun Atlanta Federal Center ...t Toll Free: 1-800-577-8510
61 Forsyth Street, SW, Suite 23T85............oooieerecccr e Fax: (404) 562-4410

Atlanta, GA 30303-8931
Website: http:/Amww.nrc.gov/

Region 3

(Indiana, Michigan, Minnesota, Missquri, and Wisconsin)

Nuclear Regulatory COMMISSION...........cccvvverrirrcrninne e eresseeas e nennes Phone: (630) 829-9500
. 80T Warrenville ROAd ..ottt Toll Free: 1-800-5622-3025

Lisle, IL B0532-4351 ...ttt ere et et snra e sane e Fax: (630) 515-1078

Website: htip:/Amww.nrc.gov/

Region 4

(Alaska, Hawaii, Guam, ldaho, Montana, Oklahoma, South Dakota, and Wyoming)

Nuclear Regulatory COMMISSION ........ccocervviiiriniiinrrc ettt Phone: (817) 860-8100
Texas Health ReSOUIrCE TOWET ......c....uiviiirercciniree e e seenir e v ee e neees Toll Free: 1-800-952-9677

611 Ryan Plaza, Suite 1000 ...t rrere s eee e eee s e nareeenee Fax: (817) 860-8210
Arlington, TX 76011-8064 .
Website: http:/mww.nrc.gov/

HDR, Inc. Approved By: JWoolcott/JSuttle H&S Pro #40 Rev. 0
Y O ..
Initials: ¥ o4~ Revision Date: 06/14/02
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AGREEMENT STATES oy
Alabama . Phone: (334) 206-5391

Division of Rad:atlon Control

State Department of Public Health

RSA Tower, Suite 700
201 Monroe Street

Montgomery, Alabama 36104
Websﬁe http /iwww.adph.org/radiation

Anzona ‘

...... et isbeneseenerr F 8X: (334) 206-5387

Phone: (602) 255-4845

Arizona Radiation Regulatory Agency

4814 South 40th Street

Phoenix, Arizona 85040

Websnte ttg /lwww.arra.state.az.us/

_ Arkansas

e esssesessssensssssessssessssines X (602) 437-0705

N

_Phone: (501) 661-2301

Division of Radiation Control and
Emergency Management

Department of Health

4815 West Markham Street, Slot 30
. Little Rock, Arkansas 72205-3867
- Website: http://www.healthyarkansas.com

:: Callfomia

....... Fax (501)661-2468

.. Phone: (916) 445-0931

Radiological Health Branch .

Food, Drugs, & Radiation Safety Division

P.O. Box 942732

Sacramento, California 94234-7320

Website: http:/mwww.dhs.ca.qov/rhb/

Colorado

............. ' Fax (916) 3243610

... Phone: (303) 692-3030

Laboratory and Radiation Services DIVISION. ..............ervueuersusrersussosersiesssssigiiieinniesnns Fax (303) 343 3697

Colorado Department of Public Health & Environment

8100 Lowry Bivd

Denver, Colorado 80220-6928

Website: http://www.cdphe.state.co. usllr/lrhom a_g

P . [ - X
4

- Florida E— - vensnnesennens PhONE: (850) 245-4266
--Bureau of Radiation Control..................ccoo..... Fax (850) 487-0435
Department of Health : e e

4052 Bald Cypress Way, Bin C21

Tallahassee, Florida 32399

Website: http:/mwww9.myflorida. com/enwronment/radlatlonf ndex html

Georgia

T

R Vo

Phone: (404) 362-2675

. Radioactive Materials PIOGIAM «...coonrrereeeerevesnsessersesssesssssessssssesssanesssasesssnsnsegsiossensnsss FAX: (404) 362-2653
Department of Natural Resources K S o
4244 International Parkway, Suite 114

Atlanta, Georgia 30354

‘

Website: hitp://www.ganet.org/dnr/environ/aboutepd_fi Ies/branches fi Ies/rmprog@_m/default htm

|HOR e, .

, Approved By JWooIcott/JSgtIe : _
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AGREEMENT STATES -
| [T T E— ’ fuoriiihsihennesebiinianestnsaisasessasisssansbenansid : Phone: (217) 785-9900
Department of Nuclear Safety...-..- ........ feteiearenns eeeeens iveerneereeeenereeene TR Fax (217) 782 1328
10350uter Park Drive S

Springfield, lllinois 62704
Website: http:/iwww.state.il.us/idns/

lowa

“lowa Department of Public Health -
“-Lucas State Office Building-
Des Moines, lowa 50319
Website: http://www.idph.state.ia.us/pa/rh.htm

Kansas

.
el
SRSy e ¢

ez

* Phone: (515)-281-5787

Bureau of Radiological Health.................ccocovennnnenin, ......... Fax: (615) 242-6284

Phone:.(785) 296-1593

'Department of Health and Envuronment ................... avereeerenes ereeaieenreereesaeerans SR Fax (785) 291-3953

* Bureau of Air and Radiation
Forbes Field, Bldg. 283
1000 SW Jackson St, Suite 310
Topeka, Kansas 66612
Website: http://www.kdhe.state.ks.us/radiation/

Kentucky

[

Phone (502) 564- 3700

- 'Radiation Health and Toxic Agents Branch.............................~; .................... Fax (502) 564-6533

Cabinet for Health Services

275 East Main Street, Mail Stop HS 2E-D

Frankfort, Kentucky 4060

Website: htip://chs.state.ky.us/publichealth/radiation.htm

Louisiana

[

... Phone: (225) 765-0160

RadlatlorrProtectionD|V|$|on....;.....-................;.;.;:.-...~.~.-........;.;..; ........ i SR ax (225)765-_0220

" Office of AirQuality and Radiation Protection - - - - -
7220 Bluebonnet Road REE
P.0. Box 82135

Baton Rouge, Louisiana 70810

Website: http://www.deq.state.la.us/

S

- Maine:

Phone: (207) 287-5698

~‘Rad:attonControlProgram...............-..........;...~..-.........:......;.........;.;.;..;........; ..... vereenenn. FaX: (207) 2874172

Division of Health Engineering
10 State House Station _
Augusta, Maine 043300010

Website: http://www.state. me.us/dhs/eng/radfindex.html| .-

Maryland

.. Phone: (410) 63123300

Maryland Departrient of the Enwronment.....; ........ lieiieeiiesereerereenerens SRS Fax (410) 631-3198

Air and Radiation Management Agency
2500 Broening Highway
Baltimore, Maryland 21224

Website: hitp:/Avww.mde.state.md. uS/armalProgramis adiolog/radiolog.html’

HDR, Inc. %~

-t Vinitiale: - - ¥

-k Approved By: JWooicott/JSuttle
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AGREEMENT STATES

Massachusetts

:Radiation-Control Program................o........ ceereeep s ee s sem e seean e

Department of Public Health

174 Portland Street, 5™ Floor

Boston, Massachusetts 02114

Website: hitp://www.state.ma.us/dph/rcp/radia.htm

Phone: (617) 727-6214

ST = (617) 727-2098

. ‘Mississippi : - B ..... Phone: (601) 987-6893
. Division ofRadlologtcaI Health ............ eerrnr ettt Fax (601) 987-6887
State Department of Health
3150 Lawson Street
P.O. Box 1700

Jackson, Mississippi 39215-1700

Websﬂe http /Mmww.msdh.state.ms. us/msdhsnef ndex cfm/11 .0, 102 htmI

Nebraska

Phone: (402) 471-2079

Department of Health and Human Services............oeueeevereeerrersonenn.

Regulation and Licensure

301 Centennial Mall South

P.0O. Box 95007

Lincoln, Nebraska 68509-5007 .

Websnte http J/iwww.hhs.state.ne. us/radlradmdex htm

-

Nevada

ceemerrene s FAX: (402) 471-0169

Radiological Health LY 110 YOO

Nevada State Health Division

1179 Fairview Drive, Suite 102

Carson City, Nevada 89701-5405

Website: hitp://www.state.nv.us/health/bhps/

New Hampshire

Phone: (775) 687-5394

............... , Fax (775) 687-5751

R
s e "

Phone; (603) 271-4625

Radi0l0gical HEAMh BUIBAU...............e.eereeeseeeeeeresseensesesnsssianeprsesyssagsasssssionssieseasseseeese FEXE (603) 225-2325

Health and Welfare Building

6 Hazen Drive

Concord, New Hampshire 03301-6527
Websﬁe http: llwww state.nh.us/

"New Mexnco

o
v . ¢

- Phone: (505) 827-1557

Bureau of Hazardous and Radioactive Materials ............covvvvveeranas

Department of Environment

1190 Francis Drive

Santa Fe, New Mexico 87502

, Websne http /Awww.nmenv.state.nm. us/nmrcb/home html

New York

.................... weennnnnnFaX: (505):827-1544

.. Phane: (518) 402-7550

Bureau of Environmental Radiation Protection ..........c.ccccceeeeeennns

Center fro Environmental Health
547 River Street
Troy, New York 12180

Website: http://www.health.state.ny.us/nysdoh/radon/radonhom.htm

R O Fax: (518) 402-7554

|HDRne. . . : | Approved By: WoolcottiiSutle .

H&SPro#40  Rev. 0
Revision Date: 06/14/02
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AGREEMENT STATES

,North Carolina ............ S Gussaesasrivnensiineses ~ Phone (919) 571-4141
‘NC Department of Envxronmental ........... eeree e e e e daeb et et Fax (919) 571-4148
Division of Radiation Protection : . T ‘ o
3825 Barrett Dr. P ;,-,., T
Raleigh, North Carolina 27609 : o _ S TR T ot
Website: hitp://www.drp.enr.state.nc.us/ R S TP .o

“North Dakota......cc.... assinedendnnnniaisiinrane st st asnniniani . i Phone (701)328-5188
‘North Dakota Department of Health ........ e lie e dain e anas rbeaTeseedebennaserereiennes ISR Fax (701) 328-5200
Environmental Health Section : T

1200 Missouri Ave., Box 5520 o
Bismarck, North Dakota 58506-5520 o e L
Website: http://iwww.health. state. nd. uslndhdlenwron/ee/RAD/rad htm L

pExs

_Ohio : Phone (614) 644 2727
‘Blreau of Radiation Protection ..................ccn.... SRR T T TE O Fax (614) 466-0381
-Ohio Départmerit of Health , e -

246 North High Street

P.O. Box 118

Columbus, Ohio 43216-0118 o S
Website: http:/mww.odh.state.oh. us/ODHProqrams/ENVRAD/envrad1 htm Lo e

Oregon . , Phone: (503) 731-4014
Radiation Protecion SEIVICES .. .....iuumerureecieriemaibissioseiedionesfeiaifesiesseenies s derassniesnenit Fax (503) 731-4081
Oregon State Health Division ‘ : S e
800 NE Oregon Street, Suite 260
P.O. Box 14450
Postland, Oregon 97232
Website: http://iwww.ohd.hr.state.or us/[gs/welcome htm

i

Rhode Island N ' e sessasienienss PHONE: (401) 222-2438
Division of- Oocupatlonal and Radlologtcal Health........;;..........;..-.........;.................""..‘; ..... Fax: (401) 222-6953
3 Capitol Hill, Room 206 S

Providence, Rhode Island 02908-5097

Website: http://iwww.health. state.ri.us

_South Carolina N ; Phone: (803) 545-4400
‘Bureau-of- Radlologlcal Health o e e i et i e e e Fax: (803) 545-4359

“2600 Bull Street ~ S SRR T
Columbia, South Carolina 29201

Website: http://www.scdhec.net/hr/iradhith/

Tennessee eunsesinsseresseiisavessesearsannsenesmrmsasienneniees PHONE: (615) 532-0364
Division of Radiological Health.............ccooini i Fax: (615) 532-7938
"L & C Annex, 3rd Floor v R T e e T

401 Church St. oo T e T ) o
Nashville, Tennessee 37243-1532 2 N :

Website: http://www.state.tn.us/environment/rad/index.html

o

HDR;Inc. ™| Approved By: JWoolcott/JSuttle < " |H&SPro#40 Rev. 0
: T - & 7. .| 'Revision Date: 06/14/02
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AGREEMENT STATES
Texas . TR 3 A seneensinenns PRONE: (512) 532-6688
Bureau of Radlatlon Control......;....v{‘,, ........ S T Fax: (512) 834-6690
Texas Department of Health ’ o
1100 West 49th Street

Austin, Texas 78756-3189
Website: http://www.tdh.state. tx.us/ech/rad/pages/bre.htm

Utah - eseessmansensssee Phone: (801) 536-4250
Division of Radiation Safety Control.......... T O TSR 0TSO Fax: (801) 533-4097
168 North 1950 West ey .

P.O. Box 144850

Salt Lake City, Utah £2114-4850 S

Website: http://www.eq.state.ut. us/EQRAD/drc hmpq htm

Washington Phone: (360) 236-3300
Washington State Department of Health..........ccccocoererencricnnne Fax: (360) 239-2255
Division of Radiation Protection .

- 7171 Clean Water Larie, Bldg 5. B U O T : e
P.O. Box 47827 : s ‘o S
Olympia, Washington 98504-7827 :

Website: http://www.doh.wa.gov/ehp/rp/

P

i
, Gy L - ;
i t I ‘}\ ? [ ¥
HDR, Inc. Approved By: JWoolcott/JSuttle H&SPro#40  Rev. 0
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m ONE COMPANY - APPENDIX C1
b Many Solutions™ - ‘ (Electronic)

HDR Pro #40 Nuclear Mmsture/Densnty Gauge Safety

BILL OF LADING

7 Shipper: Name
Address
Clty, State, Zip Code

TYPE “A” PACKAGE’

| Cs-137 D 3 GBq (8 mCI)
fAm-241 Be, 1 48 GBq (40 mCIO

( ;_ONTAINING ‘

RADIOACTIVE YELLOW 1 LABEL TI 0 5

#cx EMERGENCY CONTACT ****

(Name)
(Telephone Number)

These is to certify that the above-named materials, are properly
classified, described, packaged, marked and labeled, and are in
proper condition for transportation according to the applicable
regulations of the Department of Transportation.

SHIPPER:

(Signature) (Date)

httptheahhsafety.int'anethdﬂCorporate_HS_ngranVﬁleslPalt_ZMDR Pro 40 APPENDIX C1 Bill of Lading_PC_FORM.doc
Revised 01/2005



Many Solutions™ : (Handwritten)
HDR Pro #40 Nuclear Moisture/Density Gauge Safety

HR

BILL OF LADING

Shipper:

(Name)

(Address)

(City, State, Zip Code)

(RQ) RADIOACTIVE MATERIAL SPECIAL FORM, NOS, 7, UN2974 o
TYPE “A” PAC, ‘GE }C 'NTAINING L L

o Cs-137 0 3 GBq (8 mC|). o
Am-241 Be, 1 48 GBq (40 mC|0

RADIOACTIVE YELLOW ] LABEL TI 0 5

**** EMERGENCY CONTACT ****

(Name)

(Telephone Number)

These is to certify that the above-named materials, are properly
classified, described, packaged, marked and labeled, and are in
proper condition for transportation according to the applicable
regulations of the Department of Transportation.

SHIPPER:

(Signature) (Date)
STAR
WORKAITE
TR $:01 - Program\Part 2 - Procedures\Master H&S ProcedurestHDR Pro 40 APPENDIX C2 Bill of Lading_HANDWRITTEN.doc

Revised 01/2005

ONE COMPANY . - APPENDIXC2



APPENDIX D1

Quality and Safety Assurance

Information regarding Special Form Certificate USA/0632/S for Capsule Codes AX1, X1 & X1/2

Special Form certificate GB/7/S-85 for the X1 & X1/2 cépsules lapsed at the end of June 2003.
All products that were previously approved as Special Form Radioactive Material by certificate
GB/7/S-85 are now approved by Special Form certificate USA/0632/S.

Special Form certificate GB/403/S-85 for the AX1 capsule will lapse at the end of October
2006. All products that were previously approved as Special Form Radioactive Material by
- certificate GB/403/S-85 are now approved by Special Form certificate USA/0632/S.

Important note:

ONLY X1 and X1/2 capsules that Wére manufactured on or after 17" May 1977 and conform
to the requirements of the Special Form Material certificate USA/0632/S are approved as
Special Form Radioactive Material.

Mark Shepperson 17" December 2003

AEA Technology ple registered office
329 Harwell, Didcot, Oxfordshire OX11 0RA.
Registered In England and Wales,

RS1135 Issue 1 Page1of1 Humber 3005862



e APPENDIX D1
U.S. Department S 400 Seventh St., SW.

of Transportation Washington, D.C. 20590
Research and IAEA CERTIFICATE OF COMPETENT AUTHORITY

Special Programs SPECIAL FORM RADIOACTIVE MATERTIALS

Administration CERTIFICATE NUMBER USA/0632/S, REVISION 0

This certifies that the sources described , have ‘been demonstrated to meet the

regulatory requirements for .special form radioactive- |
regulatjons of the International Atomic Energy Agency and the United States

America” for the transport of radioactive materials.

1.

_X.1/2.

Source Identification - AEA Technology QSA, Inc. Model NpmberS'fol ‘and

Source Description - Both models are a cylindrical double encapsulation
made of stainless steel and tungsten inert .gas or laser seal welded.
Approximate outer dimensions of both models are 7.9 mm (0.31 in.) in
diameter and 10.1 mm (0.4 in.) in length. The .Model No. X.1/2 contains
an aluminum spacer within the inner encapsulation. Construction shall be
in accordance with attached AEA Technology QSA, Inc. Drawing Number
RB210880, Rev. A.

Radioactive Contents - No more than either 3.7 GBqg (100 mCi)
Americium-241 or 13 GBq (351 mCi) Californium-252. The Americium-241 is
in oxide form and mixed with Beryllium powder and pressed into a solid
pellet. The Californium-252 is in the form of a metal wire or an oxide
solid ceramic.

Quality Assurance - Records of Quality Aisurance.activities required by
Paragraph 310 of the IAEA regulations™ shall be maintained and made

available to the authorized officials for at least three years after the
last shipment authorized by this certificate. Consignors and consignees
in the United States exporting or importing shipments under this
certificate shall satisfy the requirements of Subpart H of 10 CFR 71.

Expiration Date -~ This certificate expires June 15, 2008.

1

terial as prescribed in the
of

v"Regqulations for the Safe Transport of Radioactive Material, 1996 Edition
(Revised), WNo. TS-R-1 (ST-1, Revised)," published by the International Atomic
Energy Agency (IAEA), Vienna, Austria. o

2 Title 49, Code of Federal Regulations, Parts 100 - 199, United States
America.

of




APPENDIX D1
= ’{t‘\ ] (_ 2 _)

CERTIFICATE USA/0632/S, REVISION 0

‘-
r

This certificate is issued in accordance with paragraph 804 of the IAEA
Regulations and Section 173.476 of Title 49 of the Code of Federal Regulations, in
response to the petition and- irnformation dated April 16, 2003 submitted ° by -AEA

Technology QSA, “Inc., Burllngton, MA, and 1n cons;deratlon of: other 1nformatzon on
file in ‘this Office. < - .

~ (DATE)

Associate Addfinistrator for
Hazardous Materials Safety -

: } S PR
Revision 0 - 'Original issue.- '

o
o

.
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m ONE COMPANY o - g " . APPENDIXD2 |
Pa Many Solutions™ . ' U HDR Proc #40 Nuclear Mmsture/Densnty Gauge Safety
GAUGE ANNUAL CALIBRATION LOG

. . . . A : Callbratlon Cahbratmn» : P "Re‘sult’s\f' % Next .
Gauge Serial # Office or Project l:ocatlon ‘Schéduled ‘. Actual RSQImtpaIs Received Calibration
" . ' | o o HDR Nuclear Gauge Program Director / Omaha, NE

Jeffrey Berger CHST/RSO / 402-926-7077 Office

HDR Pro 40 APPENDIX D2.Xs ) | Revised 01/2005
D2 Gauge Annual Calibration Log D




‘ I_IR l ONE COMPANY APPENDIX D3
Many Solusions™ HDR Proc #40 Nuclear Moisture/Density Gauge Safety

GAUGE UTILIZATION LOG SHEET

Project:
Gauge Model: Serial No:
Source Type: Activity Level: .
Date & Time Onerator Location -Date & Time
Out P a X - Returned

HDR Nuclear Gauge Program Director / Omaha, NE
Jeffrey Berger CHST/RSO / 402-926-7077 Office

HDR Pro 40 APPENDIX D3.ds ) . Revised 01/2005
D3 Gauge Utilization Log Sheet ) LJD
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ONE COMPANY
Many Saolutions™

APPENDIX D4
HDR Proc #40 Nuclear Moisture/Density Gauge Safety

QUARTERLY INVENTORY & SAFETY INSPECTION

Project:
Gauge Model: Serial No:
Source Type: Activity Level:
- Date Office or Project Initials -Gauge Lock Case Lock Stdrage Lock Source Lock

Location

HDR Pro 40 APPENDIX D4.ds
D4 Qtrly Inventory&Safety Inspe

HDR Nuclear Gauge Program Director / Omaha, NE
Jeffrey Berger CHST/RSO / 402-926-7077 Office

Revised 01/2005

LJD
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HDR Proc #40 Nuclear Moisture/Density Gauge Safety

PROJECT LEAK TEST LOG

’ . . : < ~Leak Test Leak Test ", Leak Test Next Leak Test
Gauge Serial # Office or Project Location .| Scheduled Actual RSO Initials Received Scheduled -
HDR Nuclear Gauge Program Director / Omaha, NE
Jeffrey Berger CHST/RSO / 402-926-7077 Office
HDR Pro 40 APPENDIX D5.xs Revised 01/2005
D5 Project Leak Test Log

LD
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m ONE COMPANY
/8 Many Solutions™

TO:

SITE:

'DATE:

FROM: _ Jeffrey Berger CHST - Director, HDR Nuclear Gauge Program

This acknowledgement is to verify that you have received, read and understand the
copy of the updated HDR Procedure 40 Nuclear Moisture Density Gauge Program and
its attachments. The following revisions are to be followed on all HDR projects where
we are utilizing Nuclear Gauges. Any further revisions that you will receive after this
point will be for your copy which you must maintain as an operator. If you need any
further assistance please call Jeff Berger at the Omaha Office.

Thank You.

| have read and understand the updated HDR Procedure 40 Nuclear Moisture Density
Gauge Program and its attachments.

Operators Signature:

Date:

Date Receipt Received in Omaha:

Initials:

hitp:/ealthsafety.intranet hdr/Corporate_HS_Programifiles/Part_2/HDR Pro 40 APPENDIX E_Receipt_Form.doc Revised 01/2002
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TRANSPORTATION GUIDE

OVERVIEW AND APPLICABILITY

This guide is designed to assist Troxler nuclear gauge users in complying with U.S. Department of Transportation
(DOT) hazardous material (hazmat) regulations and International Air Transport Association (ATA) Dangerous
Goods Regulations. It highlights and explams the ma_]or reqmrements for sh1ppmg and transportlng portable :
nuclear gauges. L . e o

L PN
.‘l .oan

' Throughout this guide, you will see references to the applicable sections of the U.S. DOT regulatlons given in

. brackets, such'as [49 CFR 173.410]. Troxler recommends that persons shipping and transporting nuclear gauges
obtain and read the applicable DOT and IATA regulations. The U.S. DOT regulations are published in-Title 49 of
the Code of Federal Regulations, Parts 100-185 (49 CFR 100-185), which can be viewed onlirie at the U.S. DOT .
hazmat web site: http://hazmat.dot.gov. IATA Dangerous Goods Regulatlons may be purchased from the JATA
online store at: http://www.iata.org. The U.S. DOT hazmat. regulatlons apply to all U.S. domestic shipments by all
modes of transport. IATA regulations apply to all shipments by air, both international and domestlc When - ,
shipping a nuclear gauge by Federal Express®, the gange must be prepared in, accordance with IATA regulatlons -
for shipment by air. o . '

The focus of this guide is on preparing nuclear gauges for shlpment via common carriers and on transporting
gauges as a private carrier. Private carriers generally own the goods (nuclear gauge) being transpoxted and the -
‘transportatlon of the goods is mcrdental to thelr regular busmess activity, A company that owns a nuclear gauge '
and u'ansports it to and from _]ob sites in the course of. busmess is considered a private carrier. Common and
contract carriers, on the other hand, are “for hire” camers whose pnmary busmess is transportatlon of goods for '
others.” .

The major requirements that apply to shipping a gauge via common carner or transportmg a gauge as pnvate B
carrier include:” -

¢ A current copy of the Intemauonal Atomic Energy Agency (IAEA) Cert.lﬁcate of Competent Authonty
(special form certificate) for each source in the gauge must be on file. .

¢ The gauge must be in a TYPE A package and a copy of the TYPE A package testing re_su]ts_,n_:rust beon file. . -
¢ The package must be properly marked, labeled, sealed, and inspected prior to each shipment: - -
¢ The oackage must be properly loaded and secured in the vehicle. ‘

+ Properly completed shipping.papers (bill of ladmg) must be in the transport vehrcle and 1mmed1ately
accessible to the driver , _

¢ An Emergency Response Informauon document must be in the h'ansport vehicle wrth the shrppmg papers and-
immediately accessible to the driver . : ; , :

¢ An .emergency response phone number must be manned contmuously whlle the gauge isin trans1t (ﬂus
service is provided free of charge by Trox]er) :

¢ A certificate of training must ‘be on file for each hazmat employee involved in the shipmient; essentially any

.individual involved in packaging, preparing shipping papers, or transportmg a nuclear gauge (training classes
are offered by Troxler) , . .

TransportatlonGmde ‘ ' | . 3
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TRAINING ' ‘ PR
If you own portable nuclear gauges, hazmat training is critical to your business. Accordmg to the U.S. DOT .
Office of Hazardous Materlal Safety: : . - SO

“More than one-thlrd of the Departments enfbrcement actzons pertamtng to vzolanons of the
hazardous materlals transportation regulations mvolve the fatlure of hazmat employers to
provide training or maintain test records. In mosf cases, vzolatlons are attributed to failure to
provide function specific training, For example, an investigator questions incorrect entries on a
shipping paper prepared by a hazmat employee who responds that he was not znstructed nor
tested, by his, hazmat employer regardzng the preparatlon of shipping papers

The regulatlons deﬁne a hazmat employee as a person (mcludmg a self-employed person) who 1s employed by a

hazmatemployerandwho Tt . . , e R o

¢ Loads, unloads, or handles hazmat (e g.4a nuclear gauge), _ - :
¢ Tests, reconditions, repalrs, modlﬁes marks , Or otherwrse represents packagmgs as quahﬁed for use in the
: transportanon of hazmat; ©~ LR . :

. Prepares ‘hazmat for uansportatlon St e L B
¢ Is responsible for safety of n-ansportmg hazmat or .
¢ Operates a vehicle used to transport hazardous materials.

o 3

Each hamnat employermust train and test, certlfy and develop and retain records of current trammg for each ,
hazmat employee (dunng the penod of employment and 90 days thereafter) e e e

Enitial hazmat ira L ._g must be completed w1th1n 90 days of empleyment or change in _]ob functlon Before L
completing u‘ammg, an employee may only perform: hazmat functrons under the direct superv1s1on of a properly .
trained and knowledgeable hazmat employee B S o o

Recurrent trammg is requlred at least once every three years per U S. DOT rules. If gauges ‘are shlpped by air
(e.g., Federal Express), retraining is reqmred every two years per JATA rules. -, : L

Relevant trammg recexved from a prevmus employer or source may be used to satlsfy the requlrements prov1ded a
current record of trammg 1s obtamed from ﬂle prevrous employer or source . - e

Hazmat employee txammg must mclude the followmg'

¢ General awareness/famlhanzatlon traming _

¢ Function-specific training - - ' e TR e
¢ Safety training ML

¢ Security awareness training =~

- Training Records must include'

¢ Hazmat employee sname; . .

Completion date of most recent trarmng,

Training Materials (copy, description, or location);

Name and address of hazmiat trainér; and -

Certlﬁcahon that the hazmat employee has been tramed and tested

* & & o

To assist you in meeting these training requirements, Troxler offers both initial and refresher hazmat training -
courses, including testing and certification. For further information about Troxler u'auung opportunities, please
consult our website: http://www.troxlerlabs.com.

4 . a N /\ TROXLER JiiS8
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CERTIFICATE OF COMPETENT AUTHORITY

The sealed sources in Troxler gauges meét the U:S. DOT requlrements for classification as Specml Form
Radioactive Material. “Special Form™ materials are designed and constructed to maintain their physical integrity -
even under severe accident conditions. For all practical purposes, such materials cannot produce radioactive:
contamination. The testing requirements that “special form™ materials must meet are described in 49 CFR
173.469. Sources meeting these reqmrements are 1ssued a Certlﬁcate of Competent Authonty by the Internatlonal

Atomic Energy Agency (IAEA)

A shipper must keep a copy of the IAEA Cemﬁcate of Competent Authonty (also knowu as Spec1al Form
Certificate) for at least one year after the latest shipmeént of special form radicactive material. [AD'CFR . -
173.476(a)] An example of a speclal form ceruﬁcate is shown in Appendlx G. Please note that these certificates
have expiration dates. You muist have a current copy in your possession before you can legally ship special form
radioactive materials. If shlppmg a gauge by air, a copy of the specml form certificate must be mcluded w1th the '

shipment.

Current coples of the ceruﬁcates can be downloaded from the Troxler web site (Www. n'oxlerlabs com) or
requested by calling Troxler. When requesting a special form certificate, please provide your gauge model -

number and serial number or the special form certificate number. You can determine the apphcable spec1al form -
certificate numbers (for example, GB/7/S-85) by referrmg to the Troxler | gauge certlﬁcate .

A NOTE . ‘ '
Troxler issues a gauge certificate” with each gauge. This certificate is sometimes eonfused with the
special form certificate described above. The Troxlér gauge certificate glves the gauge model and
serial number, owner name and address, and information abouit the sources in the gauge, meludmg
the special form certificate number (e:g., GB/7/S-85) The Troxler gauge certificate is.not a legally
required document for purposes ‘'of shipment. However, it is useful when being mspected by elthel;
your licensing agency or U.S. DOT, since it provides relevant gauge mformatlon. E .

O T S L i oot
53 .

TYPEAPACKAGE R

The type, form, and quantxty of radloactxve material in Troxler nuclear gauges requlres the use of Type A
packaging during transportation. The Troxler gauge shlppmg case meets all Type A package standards [49 CFR
173.410 and 173.412] R L i

Each shipper of a (Specification 7A) Type A package must maintain on file for at leé.st one year aﬂer the latest -
shipment, documentation of the Type A package testing methods and results. This documentatlon is prov1ded in
Appendlx A for all Troxler gauges/cases eurrently manufactured [49 CFR 173 415(a)] P

Traiisportation Guide | | s o]
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MARKING PACKAGES

Each Specification 7A package.(T: roxler shipping case) must be marked on the outside “U.S.A. DOT 7A TYPE.
A” and “RADIOACTIVE MATERIAL » [49 CFR 178. 350(b)]

Each package must be marked wrth the proper shrppmg name and Iln‘ited‘Naﬁons 'idenriﬁcaﬁon number (UN ]D)
[172.301(a) and (c)] o

The U.S. Environmental Protection Agency (EPA) requires notification of serious acerdents mvolvmg certain.
quantities of hazardous substances. These “Reportable Quantities” must be identified by the abbreviation “RQ”
For Troxler gauges containing‘10' mCi or more of Americium-241 or Americium-241:Beryllium, the letters “RQ”
must be marked on the package next to the proper shrppmg name. [49 CFR 172 324(b)] NS

All of the above markmg requrrements are incorporated into a single-label 'on each Troxler shipping case.

Each package offered for shipment by air transport (¢.g., FedEx) must be marked s air eligible. The purpose of
the marking is to indicate that the shipper has determined that the package meets all applicable requirements for
air transport. The markmg symbol is an airplane within a circle and may. include the words “air. eligible.” The . ...
marlcmg must be placed adjacent to the proper shipping name and UN ID markmgs, and be durable, leglble, and =
of a size so as to be readrly wsible [49 CFR 172 321] ‘

US. DOT requires the consignee’s (recelver) or consignor’s (n'ansferOr) namte and address to be marked on the
package, except when the package is transported by highway- only and ‘will not ‘be transferred from one motor
carrier to another. Therefore, when transportmg a gauge to and from a job site by highway, name and address .
marking is not required. However, if a gauge is transported by a common carrier, name and address marking i is

vrequlred [49CFR172301(d)] e e e e _

LABELING PACKAGES

" Packages containing nuclear gauges are reqmred to have radroactlve hazard labels affixed fo' opposrte s1des (not
top or bottom) near the proper shipping name marking. The nuclear gauge shrppmg case as reeelved from Troxler ‘
will have the approprrate labels (White-I or Yellow-Il) : : o e R -

The followrng mformatron must be entered on the labels in leglble prmtmg w1th a durable weather—resrstant

means ofmarkmg [49 CFR 172. 403(g)] e ) . R R

P EN

* Contents the name of the radronuchde(s) in the package (e g Cs—l37 and Am-241 Be)

4 Activity — the activity of the radloaetlve matenals expressed in approprrate SI units, e.g,, megabecquerels
' (MBq), glgabecquerels (GBq).

¢ Transport Index (for YELLOW-II or YELLOW—III labels only) - the maximum radiation level at one meter
from the surface of the package in'millirem/hour. See Appendix H for a list of TI values for Troxler gauges. . -

CARGO AIRCRAFT ONLY LABELING

Nuclear gauges are not allowed on passenger-carrying aircraft. When offered for transport by air, including

Federal Express, nuclear gauge packages must bear a “CARGO AIRCRAFT ONLY™ label. [49 CFR 173.448(f),
49 CFR 172.402(c)] .

) /\ . TROXLER Be
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TYPE A PACKAGE MARKING AND LABELING SUMMARY

In summary, packag'es‘ containing Troxler gatiges need the following marking and labeling‘i' T

o ¢ Consignor or consignee’s name and address except hlghway shlpments that will not be transferred ﬁom one.
motor carrier to another - . -
“US.DOT7A Type A” package markmg
Proper shippingname R e
UN 1dent1ﬁcatlon number : )j.w ; - :- ] ; ( s.‘,‘, ; .
“RQ” desrgnatlon 1f the gauge contams 10 or more mC1 of Am-241 or Am-241 ‘Be
Radioactive labels on opposite sides of the package. - N

“CARGO AIRCRAET ONLY’" label, if shipped by air -

* & ¢ o ¢ o

SECURITY SEALS = .~ [ T ; e e

Each Type A package must incorporate a feature such asa seal that is.not readxly breakable and that, wh11e :

intact, is evidence that the package has not been opened. The seal is reqmred when transporting a gauge to or from

a work site, as well as when shrpprng a gauge v1a common carner You should also lock the gauge before placmg
rtmthecase [49CFR173412] S o e

INSPECTING PACKAGE BEFORE SHIPMENT o
The shipper must mspect each package (gauge shrppmg case) before each shlpment to ensure 1t is” m ummparred

physical condition, except for superficial marks, and that each closure dev1ce (hmge hasp, latch, etc.) is properly
msta]led, secured, and ﬁ:ee of defects. [49 CFR 173 475] o B o

SECURING PACKAGES IN VEHICLE

Any package of radxoactlve matenal must be secured agamst rnovement wrthm the transport vehrcle under K ~.
condrtrons normally incident to ttansportatxon [49 CFR 177 834(a) and 173 448] . o

Trinsporiation Guide | | i
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MINIMUM SEPARATION BETWEEN PACKAGES AND PEOPLE

Packages bearing RADIOACTIVE YELLOW-II or YELLOW-III Iabels are not to e, camed in compartments -
occupied by passengers. These packages must be kept a minimum distance away from vehicle occuparits, based
on the transport index, as shown in the table below. If more than one package is present, the distance. (measured . -
from the nearest point on any package) must be based on the total transport index for all of the packages [49 CFR

177.842(b)]

Total Transport Index | Minimum Distance (Feet)

0.1t01.0 ‘ 1

" 1.1t05.0 2

5.1t0 10.0 3

10.11020.0 4

' '20.1t0.30.0 5

30.1 10 40.0- )

40.1 t0 50.0 7

~ For example, a Troxler 3440 gauge w1th a TI of 0.6 must be kept at least 1 foot away ﬁ'om the driver or |
passengers: Two Troxler 3440s w1th a combmed TIof 1. 2 must be kept at least 2 feet from the dnver or.
passengers : . : :

SHIPPING PAPER PREPARATION AND RETENTION -
Shlppmg paper examples are shown in Appendwes B C D, and E Shlppmg papers must mclude . |

¢ The letters “RQ” for reportabIe quantltles of material (e.g., 10 ‘mCi o or greater of exther Am-24l or Am-
241:Be)

Proper shipping name (e. g Radloactrve matenal, Type A package, spec1al form)
Hazard class (7) . ce :

UN 1dent1ﬁcat10n number (e-g- UN3332) .

Radioniiclide names (e.g., Cs-137, Am-241 Be) B SPRE

- Activity contained in the package in SI units (e g, megabecquerel, glgabecquerel etc ) or in SI umts followed- .
by customary units (e.g.; , millicuries, microcuries, etc.) - R '

Label category Radloactlve Yellow-II or Whlte-I, as appllcable

Transport index (dose rate in mrem per hourat 1 meter) ‘ o
The words “Cargo Aircraft Only” if the package is offered for u'ansport by air
Emergency telephone number

Date of acceptance by carrier (1.-e. the shipment date)

LA A I R

¢ & ¢ o o

Shippers and carriers must retain a copy of the shipping papers, or an electronic image thereof; for a period of 375
days after the date the hazardous material (e.g., a portable nuclear gauge) is accepted by a carrier. An electronic
image includes an image transmitted by fax machine, an image on the screen of a computer, or an image
generated by an optical imaging machine. The copy (paper or electronic) must be accessible at or through the
principal place of business and immediately available upon request by an authorized official of federal, state, or
local government. [49 CFR 172.201(e)] L

8 . /\ TROXLER]
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Private carriers who use the same shipping paper for multiple shipments of the same hazardous material (eg,a . -
portable nuclear gauge) may retain a single copy of the permanent shipping paper, instead of a copy for each
- shipment made, 1f the camer also retams a separate record of each shlpment made mcludmg

Shlpplng name (proper smppmg name)

Identification number (UN identification number)

Quantity transported (actlvrty in the shrpment) -
Date of shipment Co e _-_‘ S LR

> & ¢ o

SHIPPER'S CERTIFICATION. .. .. . .

For any shipment offered for transport by common carrier, the shipping papers must include a signed and dated
shipper’s certification statement: No certification is required for a hazardous material tmnsported by.motor
vehicle by a private carrier if the material will not be reshipped or transferred to'another carrier (i.e., no-
certification is required when a gauge is transferred to and from a job site in a Company vehicle). [177 204]

SHIPPING PAPER ACCESSIBILITY

When transportmg ‘hazmat by motor vehrcle, the driver must ensure e that the shrppmg papers are readﬂy avarlable
. to, and recognizable by, authorities in the event of an accident or inspection. The shipping paper must bé clearly
g dlstmgulshed, if it is carried with any other papers, by either tabbmg itor by havmg it appear first in the stack of

e

- When the dnver is at the vehicle’s controls the shrppmg paper must be w1thm lmmedlate reach while the driver is
restrained by the lap belt. The paper must be either readily visible to a person entermg the driver’s compartment
(e.g., on the seat next to the drlver) or m a holder whlch is mounted to the inside of the door on the driver’s s1de of

the vehicle.
" When the driver is not at the controls of the~vehic1e, the shipping papers must be on the driver’s seat or in a holder
- which is mounted to the inside of the door on the driver’s side of the vehicle. [49 CFR 177.817(e)]
, EMERGENCY RESPONSE INFORMATION
An emergency response mformatron sheet must accompany the shlpment of a nuclear gauge ThlS document must
* be in the transport vehicle and immediately accessible to the driver during transportation on a public highway.

Troxler includes a copy of this document with each gauge. An example ofan emergency response: mformatlon
sheet is shown in Appendix F. [49 CFR 172 Subpart G] ‘

Tl‘ansportation Guide S 3 9
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EMERGENCY RESPONSE PHONE NUMBER .

A 24-hour emergency response telephone number must be provided on the shipping paper. This number must be .
manned continuously, while the gauge is in transit, by someone whq is knowledgeable of the hazardsand ~ .

characteristics of the hazardous material being shipped, has comprehensive emergency response and accident _
mitigation information for that material, or has immediate access to a-person who possesses such knowledge and - .
information. Troxler currently prov1des this service to Troxler gaige users at no charge (919-549-9539) [49CFR
172, Subpart G] Lt e .

.
8

ACCIDENT NOTIFICATION REQUIREMENTS *

Notify your licensing agency as soon as practical after a reportable incident. You are also required by 49 CFR
171.15 to notify, at the earliest practical moment, the U.S. DOT at 1-800-424-8802 of an accident that occurs: . -
during the course of h'ansportahon (mcludmg loadmg, unloading, and temporary storage) in whlch fire, breakage,-
spillage, or suspected contamination occurs mvolvmg shlpxnent of radioactive material.

10 ' /\ TROXLER |
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APPENDIX A’

TESTI NG RESULTS FOR TYPE A PACKAGES FOR TROXLER GAUGESICASES

INSTRUCTIONS FOR FINDING YOUR 7A TYPE A TESTING RESULTS

Bw e

Determine your shxppmg case type by using the drawing below.

Find your gauge model number in the first column of the table on the next page.

Find the corresponding case in the second column of this row.

Gauges that are no longer in productxon may not be listed. Please contact your Troxler representatlve or the Troxler

corporate headquarters 1f you need a551stance

TESTING PERFORMED & RESULTS (unless otherwnse indicated in footnotes)

‘Subjected the package to a water spray s;mulatmg ramfall of approximately two mches per hour for one

Water Spray:
- continuous hour. .
Results:  No physical damage to the package was observed, unless otherwise noted in footnotes.
Vibration: - The package was vibrated with a displacement of 0.1" at approx1mately 12 Hz for a period of 24
- continuous hours.-
Results:  No physzlcal damage to the package was observed, unless otherwnse noted in foomotes
Free Drop: The package was dropped from a he1ght of four feet onto a non-y1eldmg surface ﬁ-om a posmon to cause
- maximum damage to the package. -
Results:  The case was scratched due fo the abrasiveness of the concrete, but no other physu:al damage to the
o package was observed, unless otherwise noted in footnotes:
Penetration: The package was placed on a non-yielding surface. A 1- 1/4" dxameter l3-pound steel cylmder with a
‘ hemlspherxcal end was dropped in the vertical position from a hcxght of 40" onto the package to a pomt
o to cause maximum damage to the package. _
Results: No physical damage to the package was observed, unless otherwise noted in footnotes
Coﬁlpresslon: Package was placed ona non-yleldmg surface and subjectedto a compresswe load ofatleast13
o kilopascals multiplied by the vertically projected area of the package, in square feet, for 24 continuous
.~ hours.
Results: ‘No physical damage to the package was observed, unless otherwise noted in footnotes

PACKAGE DRAWINGS:

Transportation Guide | .
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RESULTS OF TESTING

B Consult the table below for applicable testmg results, as descnbed in the mstructlons on the previous page-
A ['] in the 1able below indicates that the applicable test was performed: The results are on the previous page of
this document unless otherwxse stated in the referenced footnotes

GAUGE . [cASEz = |WATER - FREE' & PV PACKAGE [pATETEST | -
MODEL DRAWING # ~ |sPRAY |VIBRATION pRop [PENETRATION [COMPRESSION ey rar) ICoMPLETED ]
3241 SERIES-  |WATERRESH#1 | (1) Ve 4 s v 103, (5) 9/91
3241-A, 3241-B Cl A
3241-C, 3241 M N L PR P R B -
3242 “ T|GAUGEONLY | "(1) 4 7, (3) .Q 1., Y. 55 1783
3216, 3217, PYRAMIDA#3 m v v S oM 93, (8) o9
13218, 3221, —— . — e THIRRE- TS 1
3222 |PLASTICHS O v Ve v J 70, (5) 6/91
WATERRES#1 | (1) v s v A 110, (5) /91
3400 SERIES- - - _
A0l 54078 TBQNK/#Z ‘ ). v v I v 115, (5) 9/91, _
|3411,3411B  [PYRAMIDA3 §)) v ' R 7. e3,(6) |  em1
3430, 3430M  |— — - - » y——
3440, 3440V {BLOWMOLD/#4 (1) v/ v v v, (2) 81 5/85 -
SO " |ABSH#S5 “ v v v S 105,09 9/91
- 3450, 3451 WATER RES#1 | (1) - v v e v g 7/96
4232 - WATERRESHH | (1) W) e L S 70,9) - 1195
4301 & 4302 . |PLASTICHS w | v v 7 v 70, (5)- - 691,
43507 ¢ IWATERRESHS [ (1) - s | v v Y 22 4192
4430 O munks#z | @M v .0 ' A 107 12/92
4440 SERIES ' |WATERRESH#1 | (1) VAR A B s . 120,(5). o191
WATERRES#1 | (1). |. 7 A v - 110, (5) 8/96
' [TRUNKs#2 (1) v s v /. 93’ 6/84
Notes:
1. Engmeermg Evaluation - Water exposure of the magmtude required by regulahons would not affect the

© N A W

shielding or containment integrity.

Compressive load at date of test was specified as being denved usmg the ‘max:mum honzontal cross-sectlon
of the package,” in place of the “vertlcally prOJected area of the package »o : :

Cosmetic damage was observed. .
Package material was exempt from this test per regulatlons at the time of testmg
Package tested with full weight plus 20 ‘pounds added. .

Package weight not avaxlable (case is no longer in productlon)
Engineering Evaluation - Test not prachcal due to case geometry. :
The case was vibrated with a dlsplacement of 1/8" at 15 Hz for a period of 24 contmuous hours.

The weight of the case and dummy contents as tested was 74 Ibs.

Test results were obtained from the most current Type A package testing and evaluation documentation.

12.
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APPENDIX B

. PRIVATE CARRIER BILL OF LAD!NG FOR A 3400 SERIES GAUGE

This example shows a bill of Iadmg for a 3400 Senes gauge (ransported by pnvatc carrier. Th1$ document is NOT :
required to be dated. ‘ SO Co

Your source type, source activity; and TI may. dlffer from this example The “RQ” reqmrement
applles only to sources containing amenclum-241

r

Your Company’s I‘.ette’rhéad o
B'LLOF LADING

' Shipper: - }. ABC Pawng Company
.Y 1. . 0000 Rgad Drive
2+ - Anywhere, U.S.A.

‘\

o RQ Radroactave matenal TypeA package -
-_Speclal Form 7, UN3332.

e T
A_m-_241:Be 1.48 GBq (40;O'i'hCi). T we

’ Radloactlve Yellow I Label TI 03
| '*wtmsra’c;sﬁé\g,c‘;dm;\cn '(éﬁfé)fszs‘a.gésg’w‘

© . (Signature)
SHIPPER - . -

Tradsportation Guide ,
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APPENDIX C

COMMON CARRIER BILL OF LADING EXAMPLE FOR A 3400 SERIES GAUGE

i,
This is an éxample-of abill of ladiﬂg_ for a 3400 Sgriesqug.lgar gauge bejng shipped by a common carrier: - . .

NOTE
Your source type, source actmty, TI, and certificate of competent authority numbers may differ .
- from this example. The “RQ” ,reqmrement apphes only to,s0urces pnntalmng amerlcmm-241. .

- e e o e b e e e Y M ST e

: -SB Fre:ghtwaYs
| BILL OF LADING

N o . _ DATE . __ PO.NO. . SHIFPERNO.
Lo : _ .- | SHIP DATE : R

" CONSIGNEE (T0) 3 ‘ SHIPPERICONSIGNOR(EROM) -
RED E. WAITING ; _ ABC PAVING COMPANY

DEF PA\IING INTERNATIONAL S 456 MAIN STREET * _
123 DIRT_ROAD P SN PG ANYOTHERTOWN US.A 67890

ANYTOWN, US.A 42345, . o 7 | R
PHONE NO. ° EMERGENCY RESPONSE NUMBER"(REQUIRED IF HM CQLUMN MARKED) - ROUTE - : - -
9195499539 _ e , AT

RQ, Radloactlve Matenal TypeA package, e

[}

5

'

:

I

1 | |spectalForm,7;UN3332..... .| ¢ -
i

:

i

s '95_'1379-30 GBq @;Q.!!‘..ci)
- { Am:241:B¢ 1.48 GBq {8a miCi) o
- :Radloactlve Yellow Ii Iabel TI= 0 3 o L

|- | Dim35x45x78cm

Emergency Contact: (919) 549-9539

SHIPPERICNS!GN L CARRIER : E
.WANDA SHIPPITTY . .. . ... ... . ... .. - SB FREIGHTWAYS . . T
AUTHORIZED SIGNATURE —_ bAE AIITI-I_ORIZ,ED SIGNATURE . | —!

14
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APPENDIX D

- SHIPPER'S DECLARATION FOR DANGEROUS GOODS
EXAMPLE FOR A 3400 SERIES GAUGE

This is an exaniple of 2 Shipper's Declaration for Dangerous Goods for shiipping a 3400 Serfes nuclear gauge by
air. o -
e NOTE N AETIRRTES

Your source type, source activity, TI, and certificate of competent authonty numbers may diﬁfer !
from this example. The “RQ” requirement applies only to sources containing americium-241.

SHIPPER’S DECLARATlON FOR DANGEROUS GOODS
thpper . : g B

¢

Air Waybill No.

'ABC PAVING COMPANY - o ‘
123 DIRT ROAD- - : ' | Page o Pages
OWN U S.A. 12“5 Shipper’s Reference Number
: (epiional)

A Conslfgnee ' -
i ' DEF PAVlNG INTERNATlONAL -

"T456 MAIN STREET _© < " .
ANY OTHER TOWN;| USA. snso

V;aw:dgqglam!:dandszgmdcqbiesofmmdammmbe - WARNING

| TRANSPORTDETALE. . <'-

Fallura to comply In all féspocts with the appl’iceble o

: — . R ‘DangemusGoodsRegulaﬁmsmybehbreamdthe ot
This shipment is within the | Alrport of Departure: N applicablo law, subjedt tologal penalties. This Dedlara- .
| atons pesctber o | . | tion must not, in any circumstances, be completed
m‘ TR R . ‘nnqulgnedbynumscidm ahwnrderormlATA :
. o ] ONLY:r o s N ) | .. -
% f g Srnprmnttype {deletenm—appl‘mbls) REERRRRONS i i
[XOROECROXADR] RADIOACTIVEl IR b o
NATUREANDQUAMWYOFDANGEROUSGOODS _ : ’ R :
DangerwsGoodlderiﬁcation . ' : .. e T .
o i x . ) §{° .U . Quantity and [T Sue .
..,Pmper.Sh!ppingName._.. o] . ,'lypeofpaeking . bl N, .
N ——k ——- —1--1-' . ""_-_.‘_. - - o
1 Ra, Radioactive Materdal | "' 1" 1Cesium-137, 0.30 GEq (8 mCI)| Yellow lspt—:cw. : .
§ ) TypeApackage, Speclal Form I IAmerldlum-ZM Beryllium 'I 1FORM cerT{ ' | . St
: - - } ' _ l1-'.a<ssq(tn';mc|) |- luswosras| BV
' ! N O i | T=0.3 | USA0632S |
L . ) TP IAII packed in one TypeA o | oo LN R )
i {! | ]package SO o | R |
: l: - I L :
E - S RO I |Dln1 35x45x78cm - |- | . S
: I ! : S E A N\
et I I U I B B oo
i P ] I
| T L | 1 ! 1 .
(N | B I - I - -
oI | | B | '
] o o |
L SRR § l S - ___I-___L__f___ : .

Additional Handling ‘Hurmtnn .
o This shipment may be carrled on passenger alrcraft outside U.S. jurisdiction. -~ | - -1

T Speclal Form Approval certification is attached to dangerous goods declaration. L

) EMERGENCYCONTACT {01) 1-919-549-9539

BN hereby dodara thsl the ooruems ‘of this consmnem are fully and accu'alely " Nafme/Title ct Sbnatoty
-| described above by the proper shippmg name, and are dlassified, packaged, |wanda Shi Shiopln 'Coordlnator
<[ harked and labe|ledlplawrdod ‘and are In alf respects i in propet condition for Place a nd;!,)‘:t't:, PP g
transport awordmg to apphcable irltemahonal and nallonal govemmenla|

rogu|atxons - ANYTOWN, U.S.A.- Ship Date
) (se8 warning ebavs)

15~
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APPENDIX E

FEDERAL EXPRESS® FORM EXAMPLE FOR A 3400 SERIES GAUGE

This is an example of the Federal Express version of a Shlpper s Declaratlon for Dangerous Goods

" NOTE
Your source type, source actwlty, TI, and certificate of competent authority numbers may dlffer

from this example. The “RQ” requirement applies only to sources contaxmng amencmx_x_l-24l,

noe
EERA

Sender's(:opy
— Y Tke World On T),me
o ; Bee mui -
il 484) 4484488 % e
= e
ulUS Ay 12345
!‘f"ﬁll‘ L,
LI o
sien RED E. WAITING Aon{ 5551 SEE-5555 . - .. .
) L per PAVING INTERNATIONAL £of
5‘#.":.‘ 456 MAIN_STREET e

g ANYOTHER TOWN US.A. mgﬂ g
O, O -

Siuraighe wattodte: Shuy e g

s | Oemmrs a:.:.sua?aaau? Baaq .
S ) n.. 1 -f_‘_l__rqu T coneind “"_‘ “*:,_., ﬁqwmhw:;um
Fadbars w ooy i &1l ispeces Wit the spy bl Doparser Gons Regelations wiy be i
“Wrench elteg applicabin Iew, sukjact 36 Jegal pannifies. This Declacxtion mevt ast, iz auy -
: "Mheﬁﬂﬂrﬂﬂkuuyﬁm'm-an
Seluti i tppSicetia)
. s XX EADIOACTVE |
3 - TR T B . e
— : G T T T e ‘omiyed - Pt | pgtiator (
T e 0 PR K B B s T Lkt P ,
RQ, Radioactive Material, 7 N333Z Ceslum-137u,,., L% Yeliow | SPECIAL
Type A package, - , : 3068 1 éi 387 I | FORM CERT.
Special Form, . e Lﬁ;‘%\‘ 1 u Berysuilum USANE14/S
N B PR a3 AV 3

~| T1=0.3 | USANE3YS

4 ’3%{\5‘ *All Packed in One‘(
e Type A Packige '

| “NOTE "
i . . = .. {Dim35x45x78cm ) 1 o
: : ——h——l b e e e e e e
! . ) - B m_—:lnsrqu:l~.
N . ST L I ) w
:ﬁpﬁng"%w“ A'?-?m%m“ "“;W"m e o e “""'"Wanda Shlppitf, Shipping Coordinaton 1. -
- frmrpon & ‘;' - — ot ,m ANYTOWN Us.A. Ship Date -
— i oy 919-549-8539 - - N
FAILIFTARE YO PASSERCER AMLYAFT, TR Q1M ATERDED ASEW, W0, RESEARCH, MEDICAL IASHOSIS, UR TREATRIAT

16 < ' | B 4\ TROXLER
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APPENDIX F
" EMERGENCY RESPONSE INFORMATION EXAMPLE °

TROXLER NUCLEAR GAUGE EMERGENCY RESPONSE INFORMATION
REQUIRED FOR TRANSPORTATION

Call Troxlér Electromc Laboratorles, Inc at (919) 549-9539 for Emergency Assxstanee.

gy TEenyg v . ,4

1. PROPER SB]]’P]NG NAME
¢ Radioactive material, ’I‘ype A package, Spec1a1 Form, UN3332

o POTENTIAL HAZA@S

+ Radaanon presents mlmma.l risk to hves of persons dunng transportanon accrden’rs

¢ Undamaged packages are safe; damaged packages or materials released from packages can cause extemal rad:anon hazards
Contantination is not suspected. ’

¢ Pickages (cartons, boxes, drums, artxcles, etc ) identified as "Type . A" by markmg on packages orby shlppmg papers, contam non-hfe
endangering amounts. Radioactive sources may be released if packages are damaged in moderately severe accidents. .

‘¢ Packages (large and small, usually metal) identified as "Type B" by marking on packages or by shipping papérs contam potentxally
life-endangering amounts. Because of desxgn, evaluatlon, and, testmg of packages, hfe-endangermg releases arg not expected n:
accidents except those of utmost severity. ,

* Commonly avaﬂablc instruments can detect most of these ‘materials.

¢+  Water ﬁom cargo fire contml is not expected to  cause pollutxon

AR

FIRE OR EXPLOSION

¢ Packagmgs-cm—bmnsmd‘wxﬁxvutmntentlossﬁonrseale&somtapaue e i -
¢ Radloactxve source capsules and Type B packages are desxgned to wrthstand temperaxures of 1475 °F (800 °C)

EMERGFNCY ACTION

IMN[EDIATE PRECAUTIONS

' Pnonty response actions may be performed before takmg radlatlon measurements. *
Priorities are life saving, control:of fire and other hazards,and firstaid. - > 4
Isolate hazard afea and deny entry. Notify Radiation Authonty of acc1dcnt condxtmns.
Delay final cleanup until instructiod or advice of Radiation Authority;: = . - : ' : .
Posmve pressure Self-contained breathmg appatatus (SCBA) and structural ﬁreﬁghter's protecuve clothmgwﬁl pro 'de adequaie
protectxon amst mternal radxai:lon exposure, but not extemal radiation ex;posure s L s T

o000 >

_Do not move damaged packages, move undamaged packages out of ﬁre zone T
" Small Fires: Drychermcal, CO, ‘water spray or regular foam. : S
LargeFlres Wate: spray, fog(ﬂoodmg amounls) o o LT

* oo 0

Ll

Do not touch damaged packages or spllled matenal.
Slightly damaged or damp outer surfaces seldom indicate fmlure of i mner contamer ST
If source is 1dent1ﬁed as bemg out of packdge, stay away and await advice ﬁom Radiation Au\‘honty

e oo

Use ﬁrst ald u'eatment accordmg to t,he nature of the injury.”

¢ Pexsons exposed to specxal form sources are not llkely to be contammated w1th radloactxve matena.l

*

Transportatmn Giide _ S 17
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APPENDIX G

- SPECIAL FORM CERTIFICATE EXAMPLE -

QAhngrammekcﬁNymed Ammhxms&AEA(’l‘)sleQAM

msmmmmmwaswwwmwuamneg;mhmg.mmmu-:- o

‘Mmfmmmmwmmumﬂmed&edﬂm
- Wmmxwpmﬁuuwmmxﬁmeaummmmmmmdmmm B

mmammﬁmmwumwgnummhmmmmmmuﬁmmmw

v ST

' oval

fof
Des1gn for Spec1a1 Form Radloactwe Matenal

_;«' » cxpmx.ms T
DxawmgNosam!Spemﬁmoanaums ,
Detaﬁs. A.62268'Issuec ' .
o SpeaalFormDmmmghs:SFDIﬁSkaﬁdatedl‘SOdobeﬂm g
WWSMZIWI”I QAIMS.GSZ!/H%IS&M l&atedZZNavunberIm

£ R I

‘RadionctiveMatedal .o )1 mLTs lmmm R
Caesium 137 g ssSMBq o |

R

mmamwmmw.mwmmythmhmpeaonnxuaf:. A
mﬁummnﬂmdﬁﬁeumdﬁingddewnBrﬁdnmd Huﬁmkﬂmdhmeddmmﬁrtmmmmd- -
mwammwnmmmqmmmumdmmmmhmpeanrf,._ :
Radiactive material mamdactured tothe . |

[N

AEA Technologyple .

hﬁemdmmhﬁemmmdthepadnge,thepa&:gemlgnwhmydﬁxe&mwh r
awmwwmmwmmwmmmmc@mmmynmwmm_, '

mmmauwnmrmmmtsmmrswnmm e
WWMAWOWDMMNWW ,,;*z-., . o

g/, TROXLER]
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APPENDIX H
TRANSPORT INDEXES (T FOR TROXLER GAUGES

The TI for a nuclear gauge is deﬁned as the dose rate (mrem/h) one meter ﬁom the sh1ppmg case.

¥

1. Determine your case type using the case drawings (see page 1. 1)
2. Find your gauge model numbser in the first column of the table below, »
3. Find the corresponding case in the second column of this row :
4. Ifthe gauge was manufactured with different source acuvmes or sources, find th1s mformanon in the third column of this
TOW. o
5. The fourth column provides the TI for each § gauge case and source combmatwn
6. Ganges that are no longer in production may not be listed. Please contact your Troxler representative or -the Troxler
corporate headquarters 1f you need any ass1stance .
GAUGE CASEI SOURCE TRANSPORT INDEX] ’ ‘ i
MODEL © ~ | DRAWING# - _INFO (1) ' - -
. 1351, 1352, 2376 TRUNK#2 | = — 02 '
: 100'mCi 0.1
3241:C- = WATER RESA#1 - = —1— ——
_ e '300mCi " [ - 05
" 3241LM WATER RESH#1 = 04
~ lpAsTica#sT ] ot —1 | 0.1
3216 3217 3218 e ™ - — -
_ . - . |PYRAMIDA3 . | o — - |, .01 3 BT
3242 v WATERRES#1 | — | o4
WATERRESHM. | @ .. =" |- 0.4
: SR 'orBLOWMOLDﬁM - S R
‘ _ . - |PYRAMIDHS3, — 01 - | » o
é _ or ABS/#5 : :
o T |waATERRESMM | — 05 ‘
B <23 & IR ' PYRAMID/#3, - L i . SESEN + & R - “.
e e T |orABSHS. | e | 't ‘
- |BLOWMOLDAA *|* v e p4- '
. Cs-137/Am-241:Be 03
3430 WATER RESH#1 -
; o Ly cs13mct252 | 05
‘ WATER RESH# - 0.6
i 3440, 3440-M, 3440-CM - : .
e e U TRUNKAR ] = o5 |- - . ;
3450,3451  |WATERRES#H | . .= - |~ -03. .. .+ . - :
4232 WATERRES#1 | . = — AP ¥ R
{4300, 4301, 4302 PLASTICHG SRR e ' ,
4350 - . - WATER RES/#8 — 0.2 ’
4430 - TRUNK/#7 - 0.1
- Jasso sEREES WATER RESA#H - Cood
o fasas TRUNK#H#2 - 02
© . |WATER RESAH A .
X 4640 SERIESl 5 " | or TRUNKAH2 . - . . 0.2
* White I labels reqmre no TI
19 !
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DISCLAIMER

Proper training is required under federal and/or state regulations to handle
dangerous goods and/ or hazardous materials. All persons and entities must
comply with all federal regulations, including but not limited to the specific

training requirements of 49 C.F.R. (172.700 — 172.704)

FedEx Express provides these materials as a service, to be used as guidelines to
assist properly trained shippers. The materials provided by FedEx Express in no
way alter, satisfy, or influence any federal or state requirements. The attached
information provided does not meet the training requirements as required in DOT
49 CFR. -

The study and/or use of these FedEx Express materials does not qualify an
individual to prepare, package, transport, or otherwise handle dangerous goods or
hazardous materials.

- The information contained in this document is subject to change or update due to

- changing government regulations. The user of this document assumes responsibility
for complying with all applicable laws and regulations regarding the shipment of
Dangerous Goods.

FedEx shall not be held responsible for any loss, injury and/or damage caused by
errors, omissions, misprints or misrepresentations of the contents of this document
or for any unauthorized or inappropriate use.



| - . INSTRUCTIONS o
FOR COMPLETING THE SHIPPER’S DECLARATION

Step #1: . : _,
Open the Attached Shrpper ] Declaratron wrth Adobe Acrobat Reader

(Adobe Acrobat Reader is avarlable asa free download from the Adobe com web site. )

;,.“vgn,, S

Step #2: S -
Save a blank copy of the Shlpper’s kDec'laratloh form for ﬁlture use o

ta 4

Step#3: s T i
P - Begin by'placing: the cursor:in the “Shlpper” blook in’ the upper leﬁ corner of the

Shipper’s Declaration and keying information as appropriaté; Using the TAB key to
move from ‘one field to another, complete alf required fields. v« -

For a detailed éxplanation of information required on a Shipper’s Declaratron; refer to
IATA Section 8 - Documentation (Paragraph 8.1.6). Using the sequence the: TAB key
will follow; a general explanation of how to complete the: attached form is proV1ded
below: RN @ '

e Shipper+ Full name and address of the shipper-~>« = ."1." . '+ v

* AirWaybill Number - The number of the Air Waybrll to whrch the declaration!

form will be attached

* Page of pages - The  page number and the total number of pages (For a s1ngle page' I
Shipper’s Declaration, enter “Page 1/of 1 pages”)

* Shipper’s Reference Number - Optronal field providing the shipper withan
. opportumty to enter an mternal orgamzatlon reference number o
« Consignee - Full name and address of the consrgnee o e
« Transport Details - Tab to the appropnate field, and using the capltal letter ‘X ?
enter X’s to block out “Passenger and Cargo Aircraft” (for sthments which must
travel on Cargo dircraft Only) . or to block qut “Cargo Alrcraﬂ Only” (fo_r sthmen(s
which may travel on either Passenger or Cargo alrcraf ) N L '

« Airport of Departure - Enter the full name of the arrport or city of departure

(For a package being shipped out of Chicago using Ohare Airport, this field may be
completed as: “Ohare,” “Ohare Airport,” “Ohare International Airport,” “Chicago,”
“Chicago, IL,” etc.).

* Airport of Destination - Enter the full name of the airport or city of destination.
(For a package being shipped to Chicago using Ohare Airport, this field may be
completed as: “Ohare,” “Ohare Airport,” “Ohare International Airport,” “Chicago,”
“Chicago, IL,” etc.).



» Shipment Type - Tab to the appropriate field, and using the capital letter “X,”

-enter X’s to block out “NON-RADIOACTIVE” (for shipments which contain o
radioactive rnaterral) or to block out “RADIOACTIVE” (for shlpments which donot
contain radioactive material).
* Nature and Quantity of Dangerous Goods Enter the requlred 1nformatlon
strictly in accordance with IATA 8.1.6.9.

“'Begin by entering the UN or ID Number. Use the SPACE BAR to move from

one column to another as you enter information across the page. S
Per JATA 8.1.6.10 (b), the information in this ﬁeld “must be entered in sequence
within the columns provided.” If your information will not fit without going over

the lines separating the columns, use the ENTER key and enter text on another line,

+ Additional Handling Information - Enter. any special handling information
relevant to the shipment in accordance with IATA 8.1.6.11. .

* Emergency Telephone Number - All dangerous goods shlpments to, ﬁ'om
'within, or transiting through the U.S. must include 24-hour ©MErgency response : . .
information as described in IATA 2.9:2, USG-12. : +

* Name and Title of Signatory- Enter the name and title of the person actually
signing the Shipper’s Declaration.

* Place and Date - Enter the place and date to indicate where and when the. form is

~ actually signed, ' ' :

Step#4: .. - -
Print and s1gn the form Per IATA 8.1. 4 1 a typewrltten srgnature is not acceptable

Step #5:
Provide at least three (3) s1gned coples of the completed Shlpper s Declaration (w1th

diagonal hatchings printed in red) to FedEx Express for sh1pp1ng (Refer to FedEx
Express IATA Vanatlon FX-14) S -

A color prmter must be used to ensure the dragonal hatchmgs on the completed
Shlpper s Declaratron form appear in red

[F



SHIPPER'S DECLARATION FOR DANGEROUS GOODS

(Provide at least three coples to the alrline.)

Shipper
Air Waybill No.
Page of Pages
Shipper's Reference Number
Consignee

®

Express

Two completed and signed copies of this Declaration must
be handed to the operator ’

TRANSPORT DETAILS

This shipment is within the
limitations prescribed for:
(delete non applicable)

PASSENGER | CARGO
AND CARGO | AIRCRAFT
AIRCRAFT ONLY

Airport of Departure

WARNING

Fallure to comply In all respects with the applicable
Dangerous Goods Regulations may be in breach of
the applicable law, subject to legal penalties.

Airpdrt of Destination:

Shipment type: (delete non-applicable)

[ NON-RADIOACTIVE | RADIOACTIVE |

NATURE AND QUANTITY OF DANGEROUS GOODS

accurately described above by the proper shipping name, and are
classified, packaged, marked and labelled/placarded, and are In all
respects in proper condition for transport according to applicable
International and Natlonal Governmental Regulations. | declare that .
all of the applicable air transport requirements have been met. Signature

Place and Date

(see waming above)

Dangerous Goods Identification
UN Class Quantity and Packing Authorizati
lass Pack- . ion
o Proper Shipping Name & Duon e type of packaging Inst.
Risk) P
No.
Additional Handling Information .
Emergency Telephone Number
| hereby declare that the contents of this consignment are fully and Name/Title of Signatory

FOR RADIOACTIVE MATERIAL SHIPMENT ACCEPTABLE FOR PASSENGER AIRCRAFT, THE SHIPMENT CONTAINS RADIOACTIVE MATERIAL
INTENDED FOR USE IN OR INCIDENT TO RESEARCH, MEDICAL DIAGNOSIS, OR TREATMENT.




