SOLVAY
sovar| CHEMICALS

INTEROX, FLUORIDES & MINERALS
%l Wate 09/01/2011

/

United States Nuclear Regulatory Commission
Region IV

Licensing Group

Texas Health Resources Tower

612 E. Lamar Blvd, Suite 400

Arlington, TX 76011-4125

Dear Sir/Madam:

Following is an amendment request for Solvay Chemicals, Inc. Green River, WY, NRC License
number 49-19597-02. We wish to make the following modifications to the license:

1. 16A: We wish to remove the names of Louis R. Gebs, Joseph Kristek, and Roger Jones from our
materials license. These employees are no longer employed by Solvay Chemicals, Inc.

2. 16A: We wish to add the names of Nate Campos, Leon Cordova, Brandt Gregory, Robert John,
and Kyle Koritnik to our material license that have received training outlined in NUREG 1556,
including Appendix N. Records of this training are enclosed.

If you have questions please feel free to contact me at 307-872-6616, or our radiation consultant, Sue
Engelhardt, President of Engelhardt & Associates, Inc., at 608-213-0113. We thank you in advance

for your expeditious attention to this request.

Sincerely,

C N

Curtis Nelson
Radiation Safety Officer

h 575911



DAY ONE

8:15-8:30
layout

8:30-8:45
8:45-9:20
9:20-9:30
9:30-10:15

10:15-10:45
of a gauge

10:45-10:55

10:55-11:45

11:45-12:15
12:15-12:45
12:45-1:15
1:15-1:45
1:45-2:00

2:00-2:45

10:AGENDA
SOLVAY CHEMICAL COMPANY
ADVANCED GAUGE USER TRAINING
NON-ROUTINE MAINTENANCE GROUP

Infroduction, objectives and explanation of handouts and course

Uses of radiation; brief slide overview of all uses

Regulatory agencies and why so many agencies regulate radiation
Break

Radiation principles: Physics and units used in radiation

Gauge types and what we have at Solvay (chapfter 18}; selection

Break

Gauge types confinued [specific level detection from Berthold }
Radiation detection and hands on with meters

Ltunch

Exposures to radiation (non-work related)

Radiation Dosimetry (allowable limifs, ALARA, MOP) Badge wear
Radiation biology

Break

Radiation Protection (warning lights. LOTTO, signs, postings,

inventory, calculations, emergency response, NUREG 1556
Vol 4




2:45-3:15

Day Two

8:15-9:00

9:00-9:30

9:30-10:00
10:00-11:00

11:00-11:30

11:30-12:15

12:15-1:15

1:15-3:15

Radiation safety programs , selection of a gauge, licenses,
Guides, program for Solvay, maintenance {routine and
Non-routine), device registrations

Cont. of radiation safety programs and procedures, lecak tests, i
Inventory, shutter checks, condition of gauge, sign verification,
Indicator lamps if present, secuity

Regulatory inspections and emergency response; responsibilities for
radiation

Security and political environment now
Exam on the classroom portion of the class

Infroduction of Robin Tregle and non-routine maintenance

Lunch

Review of non-routine procedures and who can carry out the
procedures

Hands on with non-routine maintenance tasks (each person will be
required to demonstrate competency with this requirement
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Certificate of Completion

Advanced Gauge User Training
Solvay Chemicals, Inc. — Green River, WY
May 3-4, 2011

This is to certify that
Nate Campos

has been successfully trained and tested on the following topics:

Regulatory Aspects and Regulations; Radiation Physics and Terminology; Gauging Principles/SSDR; Radiation Protection; Dosimetry,
Doses and Dose Limits; Biology; Radiation Measurements; Radiation Safety Programs-Operating and Emergency Procedures; Lock-
out/Tag-out; Leak testing; Specific Use of Gauges and maintenance; Solvay specific Radiation Protection Program, Operating and

Emergency Procedures; Berthold Density Gauge maintenance and operation (including non routine maintenance — only installation,
relocation and movement to storage)

RadCon LLC

Nuclear Gauge Consultation

gf: “*: ENGELHARDT & ASSOCIATES, INC.
Robin J. lT?eglé{ President Susan J. Engelhardt, MS

President, CEO




RADIATION SAFETY TEST

(e o DATE:_&- ¢ 1
se V
a @ F Radiation is energy
b T ® Radiation cannot hurt you
c {%) F ¥7Cs/*°Co  the sources in our Berthold gauges
d ( F '¥7Cs/*Co are gamma emitters
e @ F ALARA stands for keeping exposures As Low As
Reasonably Achievable
J F Dosimetry is the measure of dose
g "f ) F Radiation safety is a part of plant safety and must be

treated as such

Muitiple Choice
1. Which of the following is true about ionizing radiation
a. Radiation is energy
b. Gamma rays are easily detected
¢. Radioactive materials are unstable
[ All of the above

2. Which of the following are routine maintenance on gauges
Leak tests

Shutter checks

Inventory

Sign verification

Detector repairs

¥ All of the above

0 00T

™

3. What is considered authorized actmtzes with the Berthold gauges (non-
routine)
a. Removal of the source from its shield,
b. Installation
¢. Relocation
d. Removal to storage
/2. 3 of the above

Short Answer
1. What action should you take if you see an unknown individual trymg to access
your gauge storage area where the sources are kept AT
(\V;\» i i Josas f . . . . f!h"ﬁi,:\ )

-~

2. WhoisourRSO? (. % o

3. If you suspect that you have been exposed to radi atton what steps should you
take with respect to your dosimeter___\ 5. .- . ST SR SN VW4

e
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6.
7.

What steps would you follow if the meter went off while performing a leak
test? _ ([nelh LnwTae

i : ¢ : . -
Sud 0 S h v el Co D AR
g 4 L A 8
- X - . .- 3 N A N A
ooy v i A T T e L% Pl e L
P ;}4. she e ‘¢ SV -
Describe the procedure (four steps) for using a survey
meter__ 1w o A o e S g g 0 Gooel
1% Ny R R ST R L T r’“r :
What does ALARA stand for?_ 4« o o0 o0 o o Ak pveiie
What does Inverse Square mean:__ $hvoo o e cer L rrienie o

True and False

a. @ F Time, distance and shielding are primary methods of
" radiation protection

)

Matching

b. T F A dose of 400 rem is required to deliver 2 mean lethal dose
to an individual

c. T F Survey meters have to be calibrated every time you
change the batteries.

d T F Leak tests have to be done on your gauges every
. 3 years or 6 months depending on the device registry
. reguirements

e. T F Surveys have to be done at initial installation of the
. sources and after a repair {o gauges

f. T F Each person is responsible for his radiation safety

g T F If a shutter doesn't close easily, just slam it closed with a
N hammer

h. T F To properly survey an area with a survey meter, you

begin with the meter on the lowest scale and scale
upward as the readings increase

a. Radiation dose delivered over B Leak Test
a short period of time __Acute dose

B. Check of source integrity _F Contamination

_2 Time, distance and shielding

Radiation dose delivered over _& lrradiation
a long period of time _C_Chronic dose

/e’.
& Methods of radiation protection
e. Exposure to energy of the source
¥ Presence of radioactive material
where it is not supposed to be

Multiple Choice

1.

What are sources of natural radiation?

Air

building materials
rocks and soil

. all the above

(2o ow



2. What kind of atoms are known as radioactive?
a stable atoms
‘b; unstable atoms
¢. all atoms

3. What is the minimum safe distance in a radiation emergency?
a. 6mRem/hr.
b. SmRem/hr
(€.) 2mRem/hr
d. 3mRem/hr

4, Besides time and distance, what is the third principle for minimizing your
exposure to radiation?
a. Escaping
b. Draping
c. Adjusting
.} Shielding

5. When you move twice as far away from a source of radiation you reduce you
exposure {o?
- one half
one quarter
¢. one third

8. A yellow sign with a tri-foil warns you of?

nuclear gauge in use

an area you should not enter unless necessary
the presence of radiation

all the above

fooTwe

7. When a red light is on , on a nuclear gauge, what does this tell you?
@, stay away, shutter open
b. a partis broken
c. call a supervisor

8. When you receive a chest X-ray how many millirem are you exposed t0?
a. 2
b. 100
20
d.500
Matching
A. Rad Worker with badge L5 500 mrem/Yr
B. Rad Worker without badge ¢ 100 mrem/Yr
C. Member of public A 5000 mrem/Yr
D. “Caution: Radioactive Material” E_ >100mR/Hr
E. “Caution; Radiation Area” £ 5-100 mR/MHr
F. “Caution: High Radiation Area” O Wherever Rad.

Used/Stored



9. Descnbe the procedure to lock outa gauge
10.  Describe the procedure for removing a gauge from its mounting/ describe
the procedure to mount a gauge in a new location;:
777 7 / - L /
< f%%%"/aé %M —
11.  Using the equation D = 6CE/d* where D = Exposure rate in R/Hr

C = Activity in Curies

E = Energy in MeV

D = Distance in feet
What is the exposure rate from a 25mCi ®°Co source at 1 foot from the
source and at 2 feet (remember the energy of °°Co is a total of 2.50MeV)

. Ol ke g AT R S R
P . - Y A v e
Lyet O EN
: S
Los /

e
B

Using the same equation as above, calculate the exposure rate from a
25mCi "*'Cs source at 1 foot from the source and at 2 feet from the source
(remember the energy of the *'Cs source is .66MeV)

' w2
o Gan a1,
) fect
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CHECK LIST FOR GAUGE USERS TRAINING

RELOCATION/INSTALLATION/MOVE TO STORAGE

Before attempting to install, relocate or move a gauge to storage be sure that the RSO has given
approval for the task. NO ACTION can be taken with respect to these activities without RSO approvalin—
AWTIINE: -

PRE-SAFETY ACTIVITIES

____ Wearyour radiation dosimetry
Do survey meter checks and document them
____Calibration date____
___Battery
_____Background
____Dedicated check source
__ Turn off when through
*Always start with the meter on the lowest scale
__ Make sure that the RSO has approved the task being performed

STEPS TO MOVING A GAUGE/INSTALLING A GAUGE

Close the shutter and lock it out

Survey the gauge to assure that the shutter is closed

Check the general condition of the gauge (don’t want to move a damaged gauge)

Verify that the leak test is current on the gauge

Verify that the new location for the gauge is appropriate for that source and source size

(source strength must be appropriate for the new location; could lead to exposures if not

for the source strength)

Place the gauge on a hand truck or cart with the face of the gauge aimed at the ground

Move the gauge to the new location

__ Storage:
____Add the gauge to the storage inventory and remove it from the active inventory
_____Surveythe storage shed outside and forward copy of survey to the RSO

____New location of use
_____Changeinventory to note the new location
______Mount the gauge on the vessel or pipe; mount the detector
____Remove the shutter lock and do a shutter check
mmmwwmmﬂvmﬁmmwma@mmw
____ Mount new Caution Radioactive Material sign or mount the sign that was with

the gauge at the orj@ﬂ‘&ation

____ Perform.a-eakTést on the gauge

.
ol
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Notifications: Notify the RSO of the task status as being done and update inventory in the
computer.
Sign off on all paperwork associated with the gauge move and return it to the RSO

SIGNATURE . 7 M DATE

/ 5-9))

RSO REVIEW AND COMMENTS:

RSO SIGNATURE DATE

C OO Y —4- 1)
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Certificate of Completion

Advanced Gauge User Training
Solvay Chemicals, Inc. — Green River, WY
May 3-4, 2011

This is to certify that

Leon Cordova

has been successfully trained and tested on the following topics:

Regulatory Aspects and Regulations; Radiation Physics and Terminology; Gauging Principles/SSDR; Radiation Protection; Dosimetry,
Doses and Dose Limits; Biology; Radiation Measurements; Radiation Safety Programs-Operating and Emergency Procedures; Lock-
out/Tag-out; Leak testing; Specific Use of Gauges and maintenance; Solvay specific Radiation Protection Program, Operating and

Emergency Procedures; Berthold Density Gauge maintenance and operation (including non routine maintenance - only installation,
relocation and movement to storage)

RadCon LLC

Nuclear Gauge Consultation

& b
}‘ /
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ENGELHARDT & ASSOCIATES, INC.

e Q S the
Susan J. Engelhardt, MS
President, CEO
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4 5’}‘2)’“ RADIATION SAFETY TEST

NAME__. ¢ 07 ol s DATE_ ~~

True or False

Radiation is energy

Radiation cannot hurt you

¥7Cs/*Co  the sources in our Berthold gauges
¥7Cs/*°Co are gamma emitters

ALARA stands for keeping exposures As Low As
Reasonably Achievable

Dosimetry is the measure of dose

Radiation safety is a part of plant safety and must be
treated as such

®OO0T N
R R R
mm LI R R 2 i 1

o ™
i

Multiple Choice
1. Which of the following is true about ionizing radiation
a. Radiation is energy
b. Gamma rays are easily detected
c. Radioactive materials are unstable
d. All of the above

2. Which of the following are routine maintenance on gauges
Leak tests

Shutter checks

Inventory

Sign verification

Detector repairs

All of the above

mooo oW

3. What is considered authorized activities with the Berthold gauges (non-
routine)
a. Removal of the source from its shield,
b. Installation
¢. Relocation
d. Removal to storage
e. 3 of the above

Short Answer

1. What action should you take if you see an unknown individual trymg to access
your gauge storage area where the sources are kept
"'a\ u : : -~ *

2. Who is our RSO? R

3. If you suspect that you have been exposed to rad|atron what steps should you

take with respect to your dosimeter: " .. . (NIt e Sy
Lo g A oLy e o o e L };‘i‘:“, ;',./ v 7
r } ) :




4, What steps would you follow if the meter went off while performing a leak
test?

7

5. Describe the procedure (four steps) for using a survey
meter: S

6. What does ALARA stand for?

7. What does Inverse Square mean:____ T .- ¢ - U O RE S

True and False
a T F Time, distance and shielding are primary methods of
B " radiation protection

b. T e A dose of 400 rem is required to deliver a mean lethal dose
to an individual

c. T F Survey meters have to be calibrated every time you
change the batteries.

d T F Leak tests have to be done on your gauges every
3 years or 6 months depending on the device regisiry
requirements

e. T F Surveys have to be done at initial installation of the
sources and after a repair to gauges

f. T F Each person is responsible for his radiation safety

T F If a shutter doesn't close easily, just slami it closed with a

hammer

h. T F To properly survey an area with a survey meter, you
begin with the meter on the lowest scale and scale
upward as the readings increase

Matching
a. Radiation dose delivered over 7 lLeak Test
a short period of time __Acute dose
b. Check of source integrity ___Contamination
___Time, distance and shielding
¢. Radiation dose delivered over = lrradiation
a long period of time _.__Chronic dose

d. Methods of radiation protection

e. Exposure to energy of the source

f. Presence of radicactive material
where it is not supposed to be

Multiple Choice

1. What are sources of natural radiation?
a. Air
b. building materials

¢.. rocks and soil

_d. ~all the above



2. What kind of atoms are known as radioactive?
8. stable atoms
'5/‘.» unstable atoms
c. all atoms

3. What is the minimum safe distance in a radiation emergency?
a. 6mRem/hr.
b. 5mRem/hr
_¢/ 2mRem/hr
d. 3mRem/hr

4, Besides time and distance, what is the third principle for minimizing your
exposure to radiation?
a. Escaping
b. Draping
c. Adjusting
d. Shielding

5. When you move twice as far away from a source of radiation you reduce you
exposure to?
a. one half
. b. one quarter
¢. one third

A yellow sign with a tri-foil warns you of?

a. nuclear gauge in use

b. an area you should not enter unless necessary
¢. the presence of radiation

d. all the above

@

7. When a red light is on , on a nuclear gauge, what does this tell you?
a. stay away, shutter open
b. apartis broken
c. call a supervisor

8. When you receive a chest X-ray how many millirem are you exposed to?

Matching
A. Rad Worker with badge 500 mrem/Yr
B. Rad Worker without badge - 100 mrem/Yr
C. Member of public ~ 5000 mrem/Yr
D. “Caution: Radioactive Material” ____>100mR/Hr
E. “Caution: Radiation Area” 5 - 100 mR/Hr
F

. "Caution: High Radiation Area” Wherever Rad.
Used/Stored



9. Describe the procedure to lock out a gauge:
10.  Describe the procedure for removing a gauge from its mounting/ describe
the procedure to mounif_a g;gug?{;n ?ngw log_a}iﬁn,:w;&;},%
;5"_, . 7 , & ot e’ ',;«7-""’1"-‘, ;/a
- }z:‘ Ert B el
< 0
11.  Using the equation D = 6CE/d* where D = Exposure rate in R/Hr

C = Activity in Curies

E = Energy in MeV

D = Distance in feet
What is the exposure rate from a 25mCi ®°Co source at 1 foot from the
source and at 2 feet (remember the energy of ®°Co is a total of 2.50MeV)

Using the same equation as above, calculate the exposure rate from a
25mCi "*"Cs source at 1 foot from the source and at 2 feet from the source
(remember the energy of the *’Cs source is .66MeV)



CHECK LIST FOR GAUGE USERS TRAINING

RELOCATION/INSTALLATION/MOVE TO STORAGE

Before attempting to install, relocate or move a gauge to storage be sure that the RSO has given
approval for the task. NO ACTION can be taken with respect to these activities without RSO approval in—
ATt~

PRE-SAFETY ACTIVITIES

__ Wear your radiation dosimetry
___ Do survey meter checks and document them
__ Calibration date____
____ Battery
____Background
___Dedicated check source
__ Turn off when through
*Always start with the meter on the lowest scale
__ Make sure that the RSO has approved the task being performed

STEPS TO MOVING A GAUGE/INSTALLING A GAUGE
[ Close the shutter and lock it out
Survey the gauge to assure that the shutter is closed
Check the general condition of the gauge {don’t want to move a damaged gauge)

Taemi—

- Verify that the leak test is current on the gauge

Verify that the new location for the gauge is appropriate for that source and source size
{(source strength must be appropriate for the new location; could lead 1o exposures if not
for the source strength)

Place the gauge on a hand truck or cart with the face of the gauge aimed at the ground
Move the gauge to the new location
__ Storage:

__ Addthe gauge to the storage inventory and remove it from the active inventory

_____ Survey the storage shed outside and forward copy of survey to the RSO
_____New location of use

_____Change inventory to note the new location

_____Mount the gauge on the vessel or pipe; mount the detector

____Remove the shutter lock and do a shutter check

_____ Standardize the system {allows you to take measurements of density or flow)}

___Mount new Caution Radioactive Material sign or mount the sign that was with

the gauge at the originaldoCation

Perform aleak-testonthe gauge
Shviey


http:pJeak-testurr.fW

Notifications: Notify the RSO of the task status as being done and update inventory in the
computer.
Sign off on all paperwork associated with the gauge move and return it to the RSO

SIGNATURE o DATE
; e -
YA gy
RSO REVIEW AND COMMENTS:
RSO SIGNATURE DATE

S =h AN U Ty




Certificate of Completion

Advanced Gauge User Training
Solvay Chemicals, Inc. — Green River, WY
May 3-4, 2011

This is to certify that

Brandt Gregory

has been successfully trained and tested on the following topics:

Regulatory Aspects and Regulations; Radiation Physics and Terminology; Gauging Principles/SSDR; Radiation Protection; Dosimetry,
Doses and Dose Limits; Biology; Radiation Measurements; Radiation Safety Programs-Operating and Emergency Procedures; Lock-
out/Tag-out; Leak testing; Specific Use of Gauges and maintenance; Solvay specific Radiation Protection Program, Operating and

Emergency Procedures; Berthold Density Gauge maintenance and operation (including non routine maintenance — only installation,
relocation and movement to storage)

Nuclear Gauge Consultation

RadCon LLC I -

.  §-‘. \
ENGELHARDT & ASSOCIATES, INC.

Susan J. Engelhardt, MS
President, CEO




RADIATION SAFETY TEST

K % NAME_ Brandt Gregorny DATE: & ~4- 1]

True or False

a. 7 F Radiation is energy

b. T 6 Radiation cannot hurt you

c. 0] F ¥7Cs/*°Co  the sources in our Berthold gauges

d. ) F ¥ Cs/*°%Co are gamma emitters

e. @ F ALARA stands for keeping exposures As Low As
Reasonably Achievable

f. 1) F Dosimetry is the measure of dose

g o F Radiation safety is a part of plant safety and must be

treated as such

Muiltiple Choice

1.

Which of the following is true about ionizing radiation
a. Radiation is energy

b. Gamma rays are easily detected

c. Radioactive materials are unstable

@ All of the above

Which of the following are routine maintenance on gauges
Leak tests

Shutter checks

Inventory

Sign verification

Detector repairs

All of the above

oooow

What is considered authorized activities with the Berthold gauges (non-
routine)

Removal of the source from its shield,

Installation

Relocation

Removal to storage

3 of the above

DoooTow

Short Answer

1.

2.

3.

What action should you take if you see an unknown individual trying to access
your gauge storage area where the sources are kept: Cntacy KSo0, 65k
pErSsw L he oo @y it awvh WM Fiem are Jaere , Conbard

) ‘3{ bv?tuﬁ‘“\
d

Whois our RSO? (L o-335  Aelgson

If you suspect that you have been exposed to radiation, what steps should you
take with respect to your dosimeter: Zugoran g2 s '3 Con be durnd dn
_;.ovr Qm‘}sf.’j de ~ed el wnaiy wubel fegn l-ls' Gormg bl




4. What steps would you follow if the meter went off while performing a leak
test?
wake o radlass | verlbs  Shurhy, 3y Clesal, ety oo
O wider, Wipt fes )

5. Describe the procedure (four steps) for using a survey
meter: Check  ealibrmbion . Ched badlery  Si. ) b e
Lowed b ;»e,,L.;..\,.g, C Twin 06 Lnein  S3Sheds hek, cnecle sooree’

6. What does ALARA stand for? 25  fow. <6  Resondbly achicesbie

7. What does Inverse Square mean: i & yev decpie A3l you dewras expasire oy ¥ 7(
True and False
a. & F Time, distance and shielding are primary methods of

" radiation protection

b. @ # A dose of 400 rem is required to deliver a mean lethal dose
to an individual

c. T & Survey meters have to be calibrated every time you
change the batteries.

d. @ F Leak tests have to be done on your gauges every
3 years or & months depending on the device registry
requirements

e. O0 F Surveys have to be done at initial installation of the
sources and after a repair to gauges

f, @ F Each person is responsible for his radiation safety

g T © If a shutter doesn’t close easily, just slam it closed with a
hammer

h @ F To properly survey an area with a survey meter, you
begin with the meter on the lowest scale and scale
upward as the readings increase

Matching
a. Radiation dose delivered over b _lLeak Test
a short period of time _e Acute dose
k. Check of source integrity Contamination
_a_Time, distance and shielding
c. Radiation dose delivered over _&. lrradiation
a long period of time _&-Chronic dose
d. Methods of radiation protection

e. Exposure to energy of the source
f. Presence of radioactive material
where it is not supposed to be

Multiple Choice
1. What are sources of natural radiation?
a. Ailr
b. building materials
c. rocks and soil
@ all the above



2. What kind of atoms are known as radioactive?
a. stable atoms
G. unstable atoms
c. all atoms

3. What is the minimum safe distance in a radiation emergency?
a. 6mRem/hr.
b. 5mRem/hr
& 2mRem/hr
d. 3mRem/hr

4, Besides time and distance, what is the third principle for minimizing your
exposure to radiation?
a. Escaping
b. Draping
¢. Adjusting
&> Shielding

5. When you move twice as far away from a source of radiation you reduce you
exposure to?
a. one half
® one quarter
c. one third

6. A yellow sign with a tri-foil warns you of?
a. nuclear gauge in use
b. an area you should not enter unless necessary
¢. the presence of radiation
@ all the above

7. When a red light is on , on a nuclear gauge, what does this fell you?
@ stay away, shutter open ' ‘
b. apartis broken
c. call a supervisor

8. When you receive a chest X-ray how many millirem are you exposed to?

a. 2

b. 100

< 20

d.500

Matching

A. Rad Worker with badge £ 500 mrem/Yr
B. Rad Worker without badge & 100 mrem/Yr
C. Member of public #5000 mrem/Yr
D. “Caution: Radioactive Material” 7 >100mR/Hr
E. "Caution: Radiation Area” E _5-100 mR/Hr
F. “Caution: High Radiation Area” P Wherever Rad.

Used/Stored



9. Describe the procedure to lock out a gauge:
wWer Ao IS Do weder tnades |, close  fwikber | Sucles
gongyy  te Sifpet S5 y{‘ec“ § N G {1 Lauﬁ o A, 5 e

10.  Describe the procedure for removing a gauge from its mounting/ describe
the procedure to mount a gauge in a new location,:

~ 7

i < )=
i /{«/iféz//ﬁ/% Af‘t?ﬁ%t“a 2

11.  Using the equation D = 6CE/d®* where D = Exposure rate in R/Hr
C = Activity in Curies
E = Energy in MeV
D = Distance in feet
What is the exposure rate from a 25mCi ®°Co source at 1 foot from the
source and at 2 feet (remember the energy of %o is a total of 2.50MeV)

QX,C?DJ?}'\;Z,S‘Q_ :ﬁxat’f”}“’)’x;}»‘:}f@
i T
;:?‘7’:’\&' 4 4}’3 M%/{’

Using the same equation as above, calculate the exposure rate from a
25mCi "'Cs source at 1 foot from the source and at 2 feet from the source
(remember the energy of the *’Cs source is .66MeV)

¢ ~ 005 £.66
-——-———""—M’-‘

4 x‘.aa—és'i-»éé
' o

s >

9—‘4 W\I:~

M%r hr
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CHECK LIST FOR GAUGE USERS TRAINING

RELOCATION/INSTALLATION/MOVE TO STORAGE

Before attempting to install, relocate or move a gauge to storage be sure that the RSO has given
approval for the task. NO ACTION can be taken with respect to these activities without RSO approvalim—

Writing. g%r;

PRE-SAFETY ACTIVITIES

____Wear your radiation dosimetry
Do survey meter checks and document them
____Calibration date____
____ Battery
___ Background
____Dedicated check source
_____Turn off when through
*Always start with the meter on the lowest scale
___Make sure that the RSO has approved the task being performed

~..STEPS TO MOVING A GAUGE/INSTALLING A GAUGE

g ’ Close the shutter and lock it out

E ) Survey the gauge to assure that the shutter is closed

e Check the general condition of the gauge (don’t want to move a damaged gauge)
éi—«v’ Verify that the leak test is current on the gauge

Verify that the new location for the gauge is appropriate for that source and source size
{source strength must be appropriate for the new location; could lead to exposures if not
for the source strength)

Place the gauge on a hand truck or cart with the face of the gauge aimed at the ground
Move the gauge to the new location

Storage:
Add the gauge to the storage inventory and remove it from the active inventory

_____ Survey the storage shed outside and forward copy of survey to the RSO
___New location of use
____ Change inventory to note the new location
Mount the gauge on the vessel or pipe; mount the detector
Remove the shutter lock and do a shutter check —
.= ardi attowsyou-te-take measurements of density QLﬂQAM)'ﬁ
Mount new Caution Radioactive Material sign or mount the sign that was with
the gauge at the original location
__ Perform a-leak~%est~o-g gauge
mrzé}/
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Notifications: Notify the RSO of the task status as being done and update inventory in the
computer.
Sign off on all paperwork associated with the gauge move and return it to the RSO

SIGNATURE ' / DATE
51

RSO REVIEW AND COMMENTS:

RSO SIGNATURE DATE
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Certificate of Completion

Advanced Gauge User Training
Solvay Chemicals, Inc. — Green River, WY
May 3-4, 2011

This is to certify that

Robert John

has been successfully trained and tested on the following topics:

Regulatory Aspects and Regulations; Radiation Physics and Terminology; Gauging Principles/SSDR; Radiation Protection; Dosimetry,
Doses and Dose Limits; Biology; Radiation Measurements; Radiation Safety Programs-Operating and Emergency Procedures; Lock-
out/Tag-out; Leak testing; Specific Use of Gauges and maintenance; Solvay specific Radiation Protection Program, Operating and

Emergency Procedures; Berthold Density Gauge maintenance and operation (including non routine maintenance — only installation,
relocation and movement to storage)

RadCon LLC 15(7
Nuclear Gauge Consultation ®

ENGELHARDT & ASSOCIATES, INC.

Susan J. Engelhardt, MS
President, CEO




RA?IATEON SAFETY TEST

N %ME ﬂ@be-\‘* N T DATE: 5” L/w ”‘

a CL E- Radiation is energy
b. T (E Radiation cannot hurt you
c. F 37Cs/*°Co the sources in our Berthold gauges
d F ¥7Cs/f°Co are gamma emitters
e T F ALARA stands for keeping exposures As Low As
Reasonably Achievable
F Dosimetry is the measure of dose
F Radiation safety is a part of plant safety and must be

..i,,
Flare
pa——

v,

@« -

treated as such
Multiple Choice
1. Which of the following is true about ionizing radiation

a. Radiation is energy

b. Gamma rays are easily detected
¢. Radiocactive materials are unstable
All of the above

2. Which of the following are routine maintenance on gauges
a. Leaktests
b. Shutter checks
c. lInventory
d. Sign verification
e..\ Detector repairs
7 f " All of the above

3. What is considered authorized activities with the Berthold gauges (non-
routine)
a. Removal of the source from its shield,
b. Installation
¢. Relocation
d. Removal to storage
“e) 3 of the above

s

Short Answer
1. What action should you take if you see an unknown mdlwdual trymg to access
your gauge storage area where ;he sources arekept:___ T g o N
as é’ w}i\-"’\/ Lr (oL 1O O L n e S

4,

2. Whois our RSQO? C\_w& { 3 “ ot L GO

3. If you suspect that you have been exposed to radiation, what steps should you .
take with respect to your dosmeter ey y % Ao tosiin  coon
wLIvEeg C ¥ \-?f Pk 1 ‘f' AN CILEL ';‘- LYy .




4, What steps would you follow if the meter went off while perfcrmlng a leak

test? ‘o _, s .
tf:,:}ﬁ"{’ ‘ i ;J; Qo G E o € C T ¢ i

VALY T Al st S o {:r - ey
5. Describe the procedure (four steps) for usmg a survey »
meter__ ¢ . . » o e o
6. What does ALARA stand for?_, - .. .
7. What does Inverse Square mean:_j -« i s
True and False,
a. (T T F Time, distance and shielding are primary methods of
; ~ " radiation protection
b. T F A dose of 400 rem is required to deliver a mean lethal dose
e . to an individual
c. T F Survey meters have to be calibrated every time you
change the batteries.
d T  F Leak tests have to be done on your gauges every
3 years or 6 months depending on the device registry
requirements
e T - F Surveys have to be done at initial installation of the
sources and after a repair to gauges
f. T/ E Each person is responsible for his radiation safety
g T F If a shutter doesn’t close easily, just slam it closed with a
T hammer
h [T F To properly survey an area with a survey meter, you
- begin with the meter on the lowest scale and scale
upward as the readings increase
Matching .
a. Radiation dose delivered over L Leak Test
a short period of time _M%Acute dose
b. Check of source integrity _--_Contamination
___Tlme distance and shielding
¢. Radiation dose delivered over _- lrradiation
a long period of time .. Chronic dose

d. Methods of radiation protection
Exposure to energy of the source
Presence of radioactive material
where it is not supposed to be

hom

Multipie Choice
1. What are sources of natural radiation?
a. Ailr
b. building materials
c. rocks and soil
.d. " all the above




2. What kind of atoms are known as radioactive?
a. stable atoms
b unstable atoms
“c. all atoms

3. What is the minimum safe distance in a radiation emergency?
a. 6mRem/hr.
b. SmRem/hr
& 2mRem/hr
d. 3mRem/hr

4, Besides time and distance, what is the third principle for minimizing your
exposure to radiation?
a. Escaping
b. Draping
¢, Adjusting
‘d/ Shielding

5. When you move twice as far away from a source of radiation you reduce you
exposure to?
~a. one half
“b/ one quarter
¢. one third

8. A yellow sign with a tri-foil warns you of?
a. nuclear gauge in use
b. an area you should not enter unless necessary
_c. the presence of radiation

d: " all the above

7. When a red light is on , on a nuclear gauge, what does this tell you?
-&. stay away, shuiter open
b. apartis broken
c. call a supervisor

3. When you receive a chest X-ray how many millirem are you exposed {o?
a 2
b. 100
7¢i20
d.500
Matching
A. Rad Worker with badge L 500 mrem/Yr
B. Rad Worker without badge & 100 mrem/Yr
C. Member of public : 5000 mrem/Yr
D. “Caution: Radioactive Material” o >100mR/Hr
E. “Caution: Radiation Area” 5 - 100 mR/Hr
F. “Caution: High Radiation Area” 0 ‘Wherever Rad.

Used/Stored




9. Describe the procedure to lock out a gauge:
10.  Describe the procedure for removing a gauge from its mounting/ describe
the procedure to mount a gauge in a new location,:
/e / ,f
)fef’ T el
11.  Using the equation D = 6CE/d® where D = Exposure rate in R/Hr

C = Activity in Curies

E = Energy in MeV

D = Distance in feet
What is the exposure rate from a 25mCi °°Co source at 1 foot from the
source and at 2 feet (remember the energy of ®°Co is a total of 2.50MeV)

L

Using the same equation as above, calculate the exposure rate from a
25mCi "*Cs source at 1 foot from the source and at 2 feet from the source
(remember the energy of the '*’Cs source is .66MeV)

&
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¥



CHECK LIST FOR GAUGE USERS TRAINING

RELOCATION/INSTALLATION/MOVE TO STORAGE

Before attempting to install, relocate or move a gauge to storage be sure that the RSO has given
approval for the task. NO ACTION can be taken with respect to these activities without RSO approval in—-

Wwriting. ¢
PRE-SAFETY ACTIVITIES

______Wear your radiation dosimetry
Do survey meter checks and document them
__ Calibrationdate___
_____Battery
_____Background
___Dedicated check source
__ Turn off when through
*Always start with the meter on the lowest scale
_____Make sure that the RSO has approved the task being performed

a)}i‘?TEPS TO MOVING A GAUGE/INSTALLING A GAUGE
Close the shutter and lock it out
Survey the gauge to assure that the shutter is closed
t’:‘“ Check the general condition of the gauge {don’t want to move a damaged gauge)
— Verify that the leak test is current on the gauge
Verify that the new location for the gauge is appropriate for that source and source size
(source strength must be appropriate for the new location; could lead to exposures if not
for the source strength)
Place the gauge on a hand truck or cart with the face of the gauge aimed at the ground
Move the gauge to the new location
___ Storage:
__ Add the gauge to the storage inventory and remove it from the active inventory
____Survey the storage shed outside and forward copy of survey to the RSO
_____New location of use
___ Change inventory to note the new location
_____Mount the gauge on the vessel or pipe; mount the detector
______ Remove the shutter lock and do a shutter check
___Standardize the system {allows you to take measurements of density or flow)
____Mount new Caution Radioactive Material sign or mount the sign that was with
the gauge at the originaldocation
_____Perform adesn ‘ gauge

stvey



Notifications: Notify the RSO of the task status as being done and update inventory in the
computer.
Sign off on all paperwork associated with the gauge move and return it to the RSO

SIGNATURE DATE

//{,){,«Jé/ (yé\‘_ 5-4-/]

RSO REVIEW AND COMMENTS:

RS%) SIGNATURE DATE

e
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Certificate of Completion

Advanced Gauge User Training
Solvay Chemicals, Inc. — Green River, WY
May 3-4, 2011

This is to certify that

Kyle Koritnik

has been successfully trained and tested on the following topics:

Regulatory Aspects and Regulations; Radiation Physics and Terminology; Gauging Principles/SSDR; Radiation Protection; Dosimetry,
Doses and Dose Limits; Biology; Radiation Measurements; Radiation Safety Programs-Operating and Emergency Procedures; Lock-
out/Tag-out; Leak testing; Specific Use of Gauges and maintenance; Solvay specific Radiation Protection Program, Operating and

Emergency Procedures; Berthold Density Gauge maintenance and operation (including non routine maintenance — only installation,
relocation and movement to storage)

RadCon LLC

Nuclear Gauge Consultation
T
L

Susan J. Engelhar
President, CEO




N | | RADIATION SAFETY TEST

¥ NAME //{x/c //mzx%f?f /( paTE. 5/4/))

True or False

Radiation is energy

Radiation cannot hurt you

¥7Cs/®°Co the sources in our Berthold gauges
¥7Cs/*°Co are gamma emitters

ALARA stands for keeping exposures As Low As
Reasonably Achievable

Dosimetry is the measure of dose

Radiation safety is a part of plant safety and must be
tfreated as such

T

7

pt
o

o0 UTE

™
M 'n"\'l'n@'ﬂ

@

Multiple Choice
1. Which of the following is true about ionizing radiation
a. Radiation is energy
b. Gamma rays are easily detected
¢. Radioactive materials are unstable
@ All of the above

2. Which of the following are routine maintenance on gauges
Leak tests

Shutter checks

Inventory

Sign verification

Detector repairs

All of the above

@.‘D.ﬂ-."?«".‘”

3. What is considered authorized activities with the Berthold gauges (non-
routine)
a. Removal of the source from its shield,
b. Installation
c. Relocation
d. Removal to storage
(&) 3 of the above

Short Answer

1. What action should you take if you see an unknown individéufl trying to access
your gauge storage area where the sources are kept: e A

S(’x» o] /’/{7{2}%{‘)\ /é Qz/{‘ s do L d ok ke

‘“7}%& e 511(4, {v;? //,u/ c‘i;’v /ZIV A
2. Whois ourRSO?_ b Ak Jeonn

T 3. If you suspect that you have been exposed to radiation, what step; should you

take with respect to your dosimeter__/oan s/ ik deo Ao WS

SC‘ fh e e LA /vffrrj




4, What steps would you follow if the meter went off while performing a leak

test? ) .
’ ’}‘VO jf' BTN ?L.zP ffh./ rﬂ/ m Cx '-frr“\/‘ 1/% (ﬁ<t£|}’ “{ /€ gf:;/j/;"f’”
o (&s&a [y uepily Coliony imedor  ZACK Ah)AY]

(;/J./’.u Z/x‘,%.h
5, Describe the procedure (four steps) for using a survey .
meter:_fee K il hih, Claoid be Mlpy SlerFoon
jC’Wf;S}"“ Lo L b i f o (/’rvjn Lol -‘l’%tf*\ i V\}Xﬁ Le

( /:c/;{ ]j—;{;@;‘i‘a P Ct"\"t({ £ar )‘!6(.,.)\1( 4/ S ’ .
. What does ALARA Stand for? 4.5 )( g2 S Qﬂ&&?ﬂ-ﬁ é '4 ﬁl'xf,"j/c’.v ey ))fé i
7. What does inverse Square mean;_.7, o hepense ol Seach XA Oa;v:ﬁs()%,, }

True and F’::llSéi

by

F Time, distance and shielding are primary methods of
* radiation protection
b. (//) @ A dose of 400 rem is required to deliver a mean lethal dose
to an individual

c. T F) Survey meters have to be calibrated every time you
A change the batteries.
d 4/ F Leak tests have to be done on your gauges every

3 years or 6 months depending on the device registry
requirements

e. ﬁ} F Surveys have to be done at initial installation of the
sources and after a repair to gauges

f. C‘l; F Each person is responsible for his radiation safety

g T & if a shutter doesn’t close easily, just slam it closed with a
hammer

h. @ ) F To properly survey an area with a survey meter, you
begin with the meter on the lowest scale and scale
upward as the readings increase

Matching .
% Radiation dose delivered over > Leak Test
a short period of time (. Acute dose
b. Check of source integrity zContamination
, _{_Time, distance and shielding
s/ Radiation dose delivered over & _Irradiation
a long period of time £ Chronic dose

¢/ Methods of radiation protection

&/ Exposure to energy of the source

£/ Presence of radioactive material
where it is not supposed to be

Muitiple Choice
1. What are sources of natural radiation?
a. Air
b. building materials
¢. rocks and soil
(d.> all the above



2. What kind of atoms are known as radioactive?
a. stable atoms
(6. unstable atoms
c. all atoms

3. What is the minimum safe distance in a radiation emergency?
a. 6mRem/hr.
b. 5mRem/hr
(c> 2mRem/hr
d. 3mRem/hr

4. Besides time and distance, what is the third principle for minimizing your
exposure to radiation?
a. Escaping
b. Draping
c.. Adjusting
d./ Shielding

5. When you move twice as far away from a source of radiation you reduce you
exposure to?
a. one half
(b, one quarter
c. one third

6. A yeliow sign with a tri-foil warns you of?
a. nuclear gauge in use
b. an area you should not enter unless necessary
c. the presence of radiation
(d) all the above

7. When a red light is on , on a nuclear gauge, what does this tell you?
@ stay away, shutter open
. apartis broken
c. call a supervisor

8. When you receive a chest X-ray how many millirem are you exposed t0?
a. 2
b. 100
(&20
d.500
Matching
A/ Rad Worker with badge 2500 mrem/Yr
B. Rad Worker without badge £ 100 mrem/Yr
G Member of public 4 5000 mrem/Yr
D. “Caution: Radioactive Material” £ >100mR/Hr
E/ “Caution: Radiation Area” & 5-100 mR/MHr
F/ “Caution: High Radiation Area” /7 Wherever Rad.

Used/Stored



9. Describe the procedure to Iock out a gauge:
. LL)(M ‘f_Z:v& Mﬁz"r s “6“"‘1‘7%(‘ / )4 Ve ;?g‘» //»é < A/(
CloSe Shuides, Soe ey c)fj Lo gin ) foc il 7 0ok

10.  Describe the procedure for removing a gauge from its mounting/ describe
the procedure to mount a gauge in a new location,:

g £ e /////
I/ Yk
S A daled g

11.  Using the equation D = 6CE/d®> where D = Exposure rate in R/Hr
C = Activity in Curies
E = Energy in MeV
D = Distance in feet
What is the exposure rate from a 25mCi **Co source at 1 foot from the
source and at 2 feet (remember the energy of ®°Co is a total of 2.50MeV)

/o P C @)5) () S ) , L‘(/(SZS >/)5 )
(p -
= 375K/ AR

Using the same equation as above, calculate the exposure rate from a
25mCi "¥’Cs source at 1 foot from the source and at 2 feet from the source
(remember the energy of the "*Cs source is .66MeV)

D-(&oxX.cd> i EC o;)s)ﬁ 75
ey
Cj?fwn)/// = ;l’/ ’““c%
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CHECK LIST FOR GAUGE USERS TRAINING

RELOCATION/INSTALLATION/MOVE TO STORAGE

Before attempting to install, relocate or move a gauge to storage be sure that the RSO has given
approval for tjg/task. NO ACTION can be taken with respect to these activities without RSO approvalin-
ST i

PRE-SAFETY ACTIVITIES

_____Wear your radiation dosimetry
Do survey meter checks and document them
____ Calibration date____
____ Battery
__ Background
____ Dedicated check source
—___Turn off when through
*Always start with the meter on the lowest scale
___Make sure that the RSO has approved the task being performed

STEPS TO MOVING A GAUGE/INSTALLING A GAUGE

Close the shutter and lock it out

Survey the gauge 1o assure that the shutter is closed

Check the general condition of the gauge {don’t want to move a damaged gauge)
” Verify that the leak test is current on the gauge

Verify that the new location for the gauge is appropriate for that source and source size

{source strength must be appropriate for the new location; could lead to exposures if not

for the source strength)

Place the gauge on a hand truck or cart with the face of the gauge aimed at the ground

Move the gauge to the new location

___Storage:
__Add the gauge to the storage inventory and remove it from the active inventory
—___Survey the storage shed outside and forward copy of survey to the RSO

_____New location of use
—__Change inventory to note the new location
_____Mount the gauge on the vessel or pipe; mount the detector
_____Remove the shutter lock and do a shutter check
__Stendardize the system-{gHows youto-take measummam%mfmy)w
_____Mount new Caution Radioactive Material sign or mount the sign that was with

the gauge at the orig}?a{ location

_____Perform a leakt®5t on'the gauge
Sutdais i J/

I
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Notifications: Notify the RSO of the task status as being done and update inventory in the

computer.

Sign off on all paperwork associated with the gauge move and return it to the RSO

SIGNATURE -

RSO REVIEW AND COMMEN@

RSO SIGNATURE
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DATE
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DATE
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SEP -6 2011

" This iséz fkfwtedge the receipt of your letter/application dated : DATE
’/l/ , and to inform you that the initial processing,
which includes an administrative review, has been performed.

There were no administrative omissions. Your application will be assigned to a technical
reviewer. Please note that the technical review may identify additional omissions or
require additional information.

D Please provide to this office within 30 days of your receipt of this card:

The action you requested is normally processed within 2 0 days.

E] A copy of your action has been forwarded to our License Fee & Accounts Receivable
Branch, who will contact you separately if there is a fee issue involved.

e
Your action has been assigned Mail Control Number _Q 73 (?/ /
When calling to inquire about this action, please refer to this mail control number.

You may call me at 817-860-8103.
T ﬂﬂo 7(/4«2/?—«

NRC FORM 532 (RIV) © Licensing Assistant
(10-20086)




BETWEEN: _ [ FOR ARPB USE ]
INFORMATION FROM LTS

Accounts Receivable/Payable

and Program Code: 03120
Regional Licensing Branches Status Code: Pending Amendment
Fee Category. 3P
Exp. Date:

Fee Comments:
Decom Fin Assur Reqd: N

License Fee Worksheet - License Fee Transmittal

A. REGION

1. APPLICATION ATTACHED

Applicant/Licensee: SOLVAY CHEMICALS INC
Received Date: 08/31/2011

Docket Number: 3029284

Mail Control Number: 575911

License Number: 49-19597-02

Action Type: Amendment

2. FEE ATTACHED

Amount:
Check No.:
3. COMMENTS
Signed: &L@M
pate: G/ = 2o/
B. LICENSE FEE MANAGEMENT BRANCH (Check when milestone 03 is entered [/ / )

1. Fee Category and Amount:

2. Correct Fee Paid. Application may be processed for:

Amendment:

Renewal:

License:

3. OTHER

Signed:

Date:
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