
r,c'C 	 .Tilden Mining Company L. C. 
~c The Cleveland-Cliffs Iron Company, Manager 

September 12, 2011 

Mr. Michael G. Herr, CHP 

Materials Licensing Branch 

US Nuclear Regulatory Commission 

Region III 

2443 Warrenville Road, Suite 210 

Lisle, IL 60532-4352 


REF: 	 Control No. 574941 

License No. 21-26748-01 


Dear Mr. Herr: 

With reference to your telephone call and email of September 7, 2011 requesting 
changes to our application for license renewal dated April 14, 2011, be advised of the 
following: 

1. 	 All references to Radiation Protection Officer in our renewal application and 
accompanying procedures have been changed to Radiation Safety Officer. 
References to RPO have been changed to RSO. If you need hard copy of these 
changes, they can be emailed to you as a zip file. 

2. 	 Procedure No. RS-006, "Procedures for Silica Analyzer Servicing", is the 
servicing procedure provided by the manufacturer, Texas Nuclear Corporation 
(which is no longer in business), when the NOLA systems were installed many 
years ago - probably during the 1970s. This procedure has been utilized for 
over thirty-five years with no negative effects to health or safety. 

3. 	 Pro~edure No. RS-011, "Nuclear Device Inventory and Inspection", has been 

revised to reflect that records of inventories will be maintained for five years. 


We appreciate your assistance. 

Sincerely, 

~5"7'~J / 

Walter J. Lam~i'- r· 

Radiation Safety Officer 

SEP 1 J 2011 

p, O. Box 2000 • Ishpeming. MI 49849-0901 • 906/475-3400 • Fax 906/475-3500 (Purchasing) 3592 (General Office) 
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The purpose of these procedures is to address radiological health and safety issues, and 
provide step-by-step operating instructions so any properly trained individual can safely 
work with the silica analyzer. 

SECTION I: Repair ofDensity Gauge Assembly 

This section is to be followed when one must work inside the density gauge enclosure. 
The density gauge assembly consists ofthe density gauge detector, the preamp, secondary 
and primary collimators mounted on a base plate. This assembly is mounted inside a 
NEMA enclosure; with a density gauge source head containing Cs-137 mounted on the 
outside of the same enclosure. 

1. 	 Place the NOLA system in a stand-by or off-line mode. 

2. 	 Open the main valve and flush valve to remove material from the analysis loop. 

3. 	 Switch the pump, agitator and all valves Off. 

4. 	 Switch the high voltage (H.V.) power supply Off. 

5. 	 Switch the element and density stabilizers to Calibrate, if applicable. 

6. 	 CAUTION: No work will be done on the density gauge assembly unless the 
source shutter on the density gauge head is closed and locked in the Closed 
position. A survey meter calibrated to measure high energy gamma radiation will 
be used to confirm that the shutter has closed. Readings will be taken near the 
entry port where the radiation beam would enter the NEMA enclosure; and 
generally will be <10 mR/h. CAUTION: Electrical power to the system must be 
removed because the line voltage is exposed within the NEMA enclosure. 

Removal of the Density Gauge Detector Assembly 

1. 	 With the H.V. off~ disconnect all coax connectors at the preamp assembly. 

2. 	 Remove the screws holding the preamp and detector clamps. 

3. 	 With the density gauge head shutter closed, there is no significant radiation field 
inside the detector assembly during this operation. 
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4. 	 Gently remove the detector and preamp assembly for any repair. 

SECTION II: Replacement ofAnalysis Loop Tubing in Density Gauge 

Work on the analysis loop tubing can proceed after Steps 1 through 6 of Section I have 
been completed. 

1. 	 Disconnect the analysis loop tubing at the bulkhead connectors located on the 
inside of the NEMA enclosure. 

2. 	 Remove the allen head bolts and the top half of the lead collimator. Remove the 
old section of tubing and clean any spill. 

3. 	 NOTE: Do not loosen or remove the bottom half of the lead collimator or change 
the location of the secondary collimator. 

4. 	 Install a new section of tubing, of comparable length, In the bottom lead 
collimator and install the top half loosely. 

5. 	 Adjust the loops in the tubing section until they are just below the level of the top 
of the NEMA enclosure lid when closed. 

6. 	 Replace and secure the top half of the lead collimator. 

7. 	 Install the tubing and test for leaks. 

SECTION III: Count Cell and Detector Assembly 

Any irradiated slurry in the sampling lines may contain some low-level radioactive 
material. The lines are to be disconnected when the count cell or detector assembly is to 
be removed. As the lines are disconnected from the bulk head connections, flush them 
and catch any irradiated slurry. The slurry should then be deposited in a process 
wastewater drain and the pan washed out. 
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SECTION IV: Holding Tank Assembly & Associated Lines 

Radiation exposure associated with the holding tank assembly and lines is minimal and 
there should be no buildup of radioactive material in the holding tank. 

1. 	 Place the NOLA system in a stand-by or off-line mode. 
2. 	 Open the main valve and flush valve to remove material from the analysis loop. 

3. 	 Switch the pump, agitator and all valves Off. 

4. 	 Disconnect the lines from the holding tank and dispose of any process slurry in a 
process wastewater drain. 

SECTION V: Primary Neutron Source Shield 

The neutron source shield is typically filled with water containing a corrosion inhibitor. 
The proper water level in the shield should be indicated by a conductive level probe, float 
switch or other appropriate device, and should be maintained at that indicated level. 
There will be no radioactive build-up in the water or outer source shield. Both neutron 
and gamma radiation levels are well known around the shield; with gamma radiation 
fields typically the higher. 

The inner source shield is a right circular cylinder containing the encapsulation cell, and 
is filled with oil. No particular oil is specified, other than it should be relatively clear for 
visual inspection. If a leak develops between the inner shield and the outer water shield, 
oil will be displaced and may float out onto the surface of the tank water. 

There is no need to run neutron surveys around the outer source shield. These radiation 
levels are well known and are <1 mrem/h everywhere on the surface of the tank. Typical 
readings at the top of the column of oil would be in the range of 0.02 - 0.03 mrem/h. 
Readings on the side of the tank at the pump, for example, are typically around 0.4 - 0.7 
mrem/h. Gamma radiation fields at the same points typically exceed these levels by a 
factor of two to as much as a factor of ten. Total dose levels are still very low, but the 
gamma fields contribute a much greater proportion than the neutron dose. 
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SECTION VI: Activation Analysis Irradiate Cell Check and Removal Procedure 

The process flow system includes pumps, lines, the cell, its encapsulation, and the oil 
shield. The following will be utilized to verify the integrity of all parts of the system 
except the irradiate cell and its encapsulation. 

1. 	 Place the NOLA system in a stand-by or off-line mode. 

2. 	 Open the main valve and empty water from the analysis loop. 

3. 	 Switch the pump, agitator and all valves to Off. 
4. 	 Visually inspect the system to determine what has failed, e.g., the pump, tubing, 

or the cell. 

5. 	 Proceed with the visual inspection by loosening the cable lock and ring and 
visibly inspecting the oil bath and tubing. The cell top cover is retained with six 
hex head screws. Removing these screws and gently lifting up on the top cover 
allows for the inspection of the bulkhead fitting on the under side of the top cover 
plate. If the break has occurred outside the encapsulation cell, where it is visible, 
one can often simply reconnect the tubing section. If the separation occurs inside 
the cell encapsulation, cell removal is the only way to effect repair. In either case, 
reinstall the cell top cover. It must be in place before one can exert upward 
pressure on the cell itself. 

Encapsulation and Cell Removal 

1. 	 Cover a work area on top of the tank with an oil absorbent material. 

2. 	 Position a plastic pan nearby so the encapsulation cell can be lifted up through the 
oil and placed in the pan with little spillage. Handle the cell with rubber 

gloves which can be easily washed. 

3. 	 Attach an appropriate lifting device to the eye-bolt on the encapsulation cell 
cover. Remove the cable lock and bolts from the inner source shield cover. 
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4. 	 The encapsulation cell will act like a hydraulic piston in the oil column. 
Therefore, it must be removed slowly so the oil can drain past the encapSUlation 
cell column as the cell is moved upward. Monitoring the oil level at the top will 
indicate how fast the cell may be raised. If one must gently shake or rotate the 
cell to get it to move upward freely, always remove the cell in a counter-clockwise 
direction as one would view a clock looking down on the oil bath from the top of 
the tank. 
The encapsulation cell will also be full of oil. This oil should be allowed to drain 
either into the column or a container, before the cell is placed in the pan. 

If one has access to an appropriate neutron survey meter, then the source position 
can be verified during cell removal. However since the cell contains radioactive 
material, a gamma survey meter will see significant increases in the radiation field 
as the encapSUlation cell moves upward. This does not mean the source is 
moving. When the encapSUlation cell clears the tank, visually inspect the bottom 
to ensure that the source has remained in the oil column. If there is any reason to 
believe the source itself has moved, stop the operation and notify the RSO. Don't 
proceed with any disassembly until any problem is resolved. 

5. 	 The cell and plastic pan will be moved off the tank and temporarily stored nearby 
to allow for decay of the radioactive buildup. Decay of most radioactive buildup 
will be very rapid. Measure the radiation exposure rates close to the surface of the 
encapsulation cell. One can safely proceed with disassembly of the encapsulation 
cell when radiation levels are <10 mRih. If time is not of the essence, then 
radioactive decay can be allowed to continue as long as is desirable. If the 
encapsulation cell assembly is to be stored for any extended period of time; one 
must flush the cell with water to clear any accumulated slurry and deposit the 
residue in a process drain. 

6. 	 Disassembly of the encapsulation cell and its cleaning will be done in accordance 
with instructions in the manual provided by the manufacturer. This basically 
involves pulling screws, lifting the glass cell out and flushing with water. 
However, the actuate cell is glass and very fragile, particularly at points of contact 
with the cell cover fittings. 

7. 	 The cell and tubing can be replaced or repaired with extremely low radiation 
exposure, but its construction demands extreme care in assembly and disassembly. 
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8. 	 Residual waste slurry and cleaning water should be washed to a process drain. Do 
not flush down a sanitary sewer drain. Residual oil will be disposed in accordance 
with plant procedures for hydrocarbon disposal. 

9. 	 If it is necessary for the oil column to be cleaned of slurry before the cell and its 
encapsulation assembly are reinserted, it can be done with water. As the slurry 
and oil mix is being pumped from the oil column, add water to maintain a shield 
level. If the water combination is maintained within one foot of the top of the 
column, it will provide a shield factor of at least 120. Neutron doses should not 
exceed O.lmremlh, and gamma exposure should not exceed 1 mremlh; for a total 
dose (conservatively) ofapproximately 1.1 mremlh. After the column is cleaned, 
the oil can be added back as the water is pumped out. 

SECTION VII: Cleaning of the Inner Source Shield and Encapsulation Assembly 

The encapsulation assembly can be disassembled and flushed with water. The assembly 
is made of glass and is very fragile, so this procedure must be done very carefully. Slurry 
from the assembly will be disposed down a process wastewater drain. Residual slurry in 
the inner column can be pumped out. This is best done by pumping out oil while 
inserting water. The oil can be reclaimed, i.e., it can be easily filtered and reused, but 
should not be disposed in a process drain. Once the inner column is clean, it must be 
refilled with oil, again to about one foot from the top; before the encapsulation cell 
assembly is lowered into place. 

1. 	 When the encapsulation assembly is properly installed, the distance from the top 
of the encapsulation cell cover to the top of the inner source shield cover should 
be approximately 15/16 inch. 

2. 	 After the cell is seated over the neutron source holder, top-off the oil bath level to 
within 1-2 inches from the top of the cell. 

3. 	 Reconnect the loop tubing; pump water through the lines; and check for leaks. 

4. 	 Secure the inner source shield cover with the lock ring screws and locking cable. 
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SUMMARY OF RADIATION SAFETY INFORMATION 


A. NOLA Density System 

1. 	 Cs-137; 500 mCi in a lead-filled source head. 

2. 	 Results of the radiation survey completed at the time of installation must 
be maintained on file for inspection. Radiation surveys need not be 
repeated unless the device is removed from its installed position. 

3. 	 Leak test once every three years using an approved procedure. 

4. 	 Ensure that the source shutter is closed during any maintenance on the 
enclosed electronics. One or two survey readings inside the electronics 
box are appropriate since the shutter is enclosed. 

B. 	 Activation Analysis System 

1. 	 Pu-238-Be emitting 1.1 x 108 nlsec. 

2. 	 The initial radiation survey and the manufacturer supplied drawing 
showing both neutron and gamma levels should be maintained on file 
together. 

3. 	 The license issued for possession of the unit will require leak testing for 
the 
Pu-238-Be source at least once every 6 months. 

4. 	 Radiation fields under normal conditions of use are very low. 

5. 	 The source is threaded with counter-clockwise threads on a plate at the 
bottom of the oil bath. 

6. 	 Loss of the entire water shield would not preclude repair to a leaking tank 
with the source cell and oil column in place. The maximum radiation 
levels without water in the tank would be 15-20 millirem per hour at the 
tank surface on the closest side. 
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7. 	 The slurry loop will be flushed, if possible, with water prior to any 
shutdown of the pump or external sampling systems to preclude slurry 
from settling around the source for a long period of time. 

8. 	 Failure of the tubing or the glass irradiate cell can require removal of the 
cell and cell container for repair. The cell, any slurry, and the cell 
encapsulation will all have some level of radioactivity in or on them from 
being near the neutron source. Any loose slurry may be slightly 
radioactive and therefore the cell should be treated as having surface 
contamination. All loose slurry should be flushed into a process 
wastewater drain. 

The activation products buildup will not create radiation fields that are 
high in terms of significant dose. However, one should monitor these 
radiation fields with a standard OM tube when handling the irradiate cell. 
Gloves must be worn during handling, and the gloves and hands washed 
upon completion. All components will be cleaned and stored until re
assembly. Any residual slurry should simply be washed off and down a 
process wastewater drain. 

9. 	 The silica analyzer has recently been resurveyed for neutron dose. Most of 
the numbers are lower than those originally reported by the manufacturer. 
Even though the doses are very low, all individuals directly assigned to 
this kind of work are to be considered occupationally exposed because the 
classification depends on work assignment, not dose levels. Neutron 
doses are typically 1110 - 1/100 of the gamma doses at any point, even at 
the surface. 

10. 	 The principle radioisotope made in the steel construction of all 
components is Fe-55 formed from Fe-54(n,y)~Fe-55. The total energy 
available from Fe-55 disintegration is approximately 5.9 keY. It is 
extremely low and offers little possibility of dose to live tissue. The 
primary source of gamma radiation is the irradiated slurry containing the 
short lived isotope of aluminum and gammas formed both from production 
of neutrons at the source and their capture in hydrogen. The radioactive 
material content of the irradiate cell encapsulation assembly should decay 
very rapidly in time. 


