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URANIUM REDUCTION COMPANY
Box 488 - Moab, Utah

R. F. IlOLLIS
General Managn

- , ,

August 10,1959 t s 4o _

~.~,.Q
,

Reference Code: (h0-3h53)
.

Mr. H. L. Price, Director
Division of Licensing and Regulation
United States Atomic Energy Commission '

Washington, 25, D.C.

Dear Sir

'Ihank you for your letter of July 13, calling our attention to the required

m thod of compliance with provisions embodied in the " Standards of Protection

Against Radiation", Part 20, Title 10, Code of Federal Regulations.

Your letter of July 13, 1959 comes as a surprise to us because, in our

opinion, we have diligently pursued a program of attempting to provide proper

protection against radiation at our plant by following recognized procedures in

c field which is new and about which considerable confusion and lack of under-

standing has and still exists. As evidence of our good faith in attempting to

comply with the Commission's requirements with respect to radiation protection

we will mention, by way of background, our efforts to become familiar with this

difficult and important program of radiation protection. We are sure you are

cware that until the early part of April,1959, a certain amount of confusion

surrounded the requirements concerning radiation precautions. We were visited

on December 10, 1957, by A.E.C. inspectors who informed us that they were a

fret-finding body and were not enpowered to suggest any course of action to us.

The results of the tests made by these Inspectors were not made available to us

cxcept in Health and Safety Laboratory Report No. LO, which was a general overall-UEIVEu
me .

1959r: port of unidentified milling operations. This report was not received untir a"
' %'SPECTined.ste later than December 11. 1958 Appendix B /19612200255 590810
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Ihring October 15,16,17, of 1958, our Plant Metallurgist, Mr. B. B. Winn,

cttended the A.E.C. Symposium on Health Protection Criteria for Uranium Processing

held in New York City. Mr. Winn reported that his general impression, after

listening to conflicting opinions, was that radiation hazards existing in uranium

concentrating mills were practically ner,11gible. No specific instructions to

till operators were given at this meeting according to Mr. Winn. Although copies

cf the papers presented at this meeting were prcanised to conferees, none have

been received to date by Uranium Reduction Company.

On October 23, 1958, a meeting was held in Orand Junction, Colorado, by the

A.E.C. in cooperation with " interested State Agencies". This meeting was billed
*

at one in which the mill operators would be given definite instructions on their

responsibilities concerning radiation hazards. Unfortunately, the mill operators

ware not noticeably enlightened. Uranium Heduction Company was represented by

B. P. Winn, L. A. Painter, and R. C. Reynolds, all of whom came away with the

feeling that sufficient data was still lacking to the A.E.C. upon which to set

up an adequate radiation program in a new industry such as ours. Nevertheless

a program was initiated.

On February 23 and 2h,1959, Dr. Walker of the A.E.C.'s Division of Licensing - I

and Inspection visited Uranium Reduction Company and inspected our radiation records,
;

discussed with plant personnel past surveys, both external and airborne, future plans,

and interpretation of the Fsderal Register. Dr. Walker pointed out that his fune-

tion vas not to instruct mill operators how or when to make surveys or to recommend

er order changes.

On April 9 and 10,1959, the A.E.C. held, in Grand Junction, a " Technical !

Meeting with Mill Operators". This meeting was attended by B. B. Winn, T. F. Izzo,

T. R. Ibwnard, and R. W. Unger of Uranium Reduction Company, and proved to be both !

productive and informative. It was af ter this meeting that our staff felt that
>

our former program needed revision, hence a new program was formulated at this tbne.

_
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In reply as to how we propose to comply with Section 20.201 (b) of Title 10,

CFR, we submit the following

1. We have, on December 22, 1958, conducted a survey of mill areas which

are occupied by employees for the purpose of determining concentrations of air-

borne radioactivity. The procedure and results of this survey are attached as

Enclosure No. 1. On February 17 and 18,1959, we conducted a general air survey

which is presented as Enclosure No. 2.

On the basis of these results, it was determined that our air sampling

technique and equipment were not adequate. We decided to purchase a Gast Air

Pump to obtain airborne radioactive dust samples. It was also felt that additional

information and training was necessary for the employee or employees conducting

the airborne activity surveys.

On May 18,1959, Urani m Reduction Company made a survey of both restricted

and unrestricted areas. A custom-designed and built automatic air sampler pro-

vided by the Utah State Health Department was used for the survey of the restricted

areas, and a Staplex Hi Volume air sampler was used for the survey of unrestricted

amas. The results of these surveys are shown as Enclosure No. 3. We feel that

the dust survey work to date has been consistent with our rate of learning of the

technique and requirements. Fbture dust survey plans are outlined later in this

le tter.

2. Samples of river water and liquid effluent have been taken on February 20,

1959 for the purpose of determining the concentrations of radioactive material, in-

cluding radium. The assays on these samples were made by the Raw Materials Ibvelop-

ment Laboratory at Wir,chester, Massachusetts and are as follows:

226 7River Water - One Mile above Mill lh dpm/1 Ra g, p ,e
River Water - Five Miles below Mill 15 "

River Water - Ten Miles below Mill 17 "

| Tailings Pond effluent 11,760 "

Neutralization of total mill
tailings with Ca(OH)2 (Feb. 22,1959) 6,897 "

_ _ _- _ __ _
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Our procedure with respect to the determination of concentrations of radio-

active material discharged in liquid effluents has been to take, starting February

27, 1959, monthly samples of Colorado River water from a point one mile above

the Moab Mill, a point 5 miles downstream, and another 10 miles downstream from

the mill, as well as monthly samples of the tailings pond overflow into the river.

'Ibese samples, up to and including June 23,1959, have been sent to Combustion

Engineering Corporation for radium analysis. The results of these tests nay well

be in our possession by the time you receive this letter.

It is our intention to apply for an exemption to the provisions of 20.106,

relating to the radium and uranium limits in our tailings pond effluent. We

believe that it is reasonable to apply for an exemption because of our isolated

location and because of the large volume of water flowing past the Moab Mill in

the Colorado River. However, in order to present adequate data to the United

States Atomic Energy Commission with the application for exemption, we plan to

g:ther data for one year prior to the application. In addition to the sampling

program descrioed above, we plan to inaugurate a more extensive sampling program

in the near future. This sampling schedule will be made in line with suggestions

of the United States Geological Survey office located in Salt Lake City. This
/ cnlarged sampling program will enhance our data. The reason for this extended

test period is to be in possession of complete infornation to cover the large

ssasonal variations in river flow so that a sensible and understandable present-

ction can be made.

In compliance with your order to sulnit to you prior to August 15, 1959, full

information in regard to our Radiation Control Program, the following is presented.

I On May 22, 1959, the plant radiation committee met and formulated a Radiation

Control Program designed to meet the requirements as set forth in the proposed
!
' amendments to Title 10, Part 20. The program as approved is as follows:

1 Appendix Bf4
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A, External Radiation

1). All employees of the Uranium Reduction Company will be film badged j
|

for one calendar, quarter or 13 weeks duration. Film badges will be furnished 1

by Tracerlab, Inc. and will be their Type "A" ' brin Window Badges. The initial

program will begin July 20,1959 and terminate October 16,1959.
i

2)- The Metallurgical Department will be responsible for the film J

b:dge program. Badges are to be stored in a lead lined cabinet in the plant

office.

3) ~ Each supervisor will be responsible for the issuance, collection

* and storage of the film badges for the employees in his particular department. 1

h) Film badges will be read by Tracerlab, Inc. on both a weekly and

quarterly basis.

5) The program for all individuals whose film badges show an average ||
!

- cxposure of less than 50 mrem for h0 hours, or a total of 650 mrem for the 13
f
d

wecks, will be discontinued, and a mean level of exposure for that particular 4
!

individual assigned. This mean level of exposure will be assigned unless some

fcult in the film badge reading is apparent, in which case the individual

will.be rebadged. The mean level of exposure for each job classification will

be established and will remain the same as determined un'less a process change
i
"er the duties of the particular job are chanEed.

6) All individuals whose film badges show an average exposure in excess

of 50 mrem per h0 hours or 650 mrem per 13 weeks will be rebadged for another 13

week period. I

!
7) All individuals whose film badges show average readings below

100 mrem per h0 hours, or a total of 2600 mrem for the 26 week period will be

dropped from the survey. A mean level of exposure will be established for the
-_- )

individuals in these job classifications and an exemption from monitoring will

Appendix B/5
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be applied for. Again the level of exposure on all jobs will remain the same

unless through process changes or changes in job duties it is necessary to re-

evaluate the job in question.

8) The Personnel Department will keep current records of all personnel

whose average job classification exposure level is between 50 and 100 mrem per

LO hours. These records will be kept on A.E.C. form No. 20-2 Records of all

employees will be preserved until December 31,196h, or until a date five years

after termination of employment, whichever is later. The Personnel Department

will make an annual written report to each individual who falls within the range

mentioned above. The method of reporting used will be as described in Section

20.h0h of the revised statutes.

9) All personnel whose average film badge exposure shows in excess of

100 mrem per h0.. hours will be_ continuously monitored. Personnel whose exposure.

is in excess of 100 mrem per LO hours and below 230 mrem per h0 hours will not

be removed from their jobs until their naximum accumulated occupational dose has

been reached. The procedure for establishing their naxir.ntm permissible accumulated

dose will be calculated as described in Sections 20.101 and 20.102 of the proposed

revisions to CFR. Annual reports will be made to these individuals as described

above in Section 8. If any employee has an exposure in excess of 230 mrem per LO

hours, the employee vill be transferred to another job. Such job transfers will

continue to insure that no employee receives in excess of the maximum allowable

cxposure.

10) The Metallurgical Department will make an extensive external

radiation survey at the beginning of each calendar quarter. These surveys will
be made by means of a Model SE--11B s)cintillator.\\ II0 I

The results of the scintillator

survey will be compared with the mean levele of exposure for each job classifi-

cation, as established by the film badge survey. All individuals whose levels,

cs determined by the film badges, vary from those as determined by the scintil-

lator survey will be further investigated.

Argpndix Bf6 _ _____ _____w
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B Airborne Radiation

1) Air sampling surveys (Restricted areas). A breathing zone air

cample survey will be made in those areas listed in Table I. '

TABLE I

Number of Number of Number of
1

Dimensions Process Operations Employees Shifts per Zones within
'

of Location Performed at- Per Shift at Week at Area to be
Plant Location Ft. Location Location Location Samplode g

1

1. Soclo House 22 x 18 Weighing of Trucks 1 5 1

2[ Lot Sample Pre- Preparatio'n of
paration Room 15 x 1h Lot Samples 1 5 2

3. M:icture Deter- Ore Sample Moisture -

nination Room 18 x 16 Determination 1 5 2
,

b. Ore Pad 200' dia. Raw Ore stored and h 10 h'y
Fed to Crushing

A. Open Orizzly Raw Ore Damped .

Area 27 x 2h into Grizzly Hopper 2 1

B. Feeder Belt Raw Ore fed to
Level 2h x 16 Crusher Conveyor 1

C. Orizzly Raw Ore dumped by
Pit 2h x 16 Chute onto Belt 1

D.' Crusher Feed Ore Feed to Crusher
Conveyor 205 x 8 Foreign Material 1 10 1

Removed
Raw Ore Crushed to Y5. shing Plant -1 inch size 2 10 12 \

' A. Top Deck, Conveyor Dumps Raw
South 21 x 17 Ore-into Jaw Crusher 1

,-

B. Operating Raw Ore Crushed
Dock 65 x 22 and Screened 1

C. Intemediate Crusher Base
Deck, East 22 x 1h and Chutes 1

t:

D. Intermediate Crusher Base '

Deck, West 20 x 17 and Chutes 1

E. Shuttle Conveyor Crushed Ore
Dock, Bottom 37 x 33 Screened 1 !

Appendix B /7
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Number of Number of Number of r

Dimensions Process Operations Employees Shifts per Zones within
of Location Perfomed at Per Shift Week at Area to be

Plant location Ft. location at Location Location Sampled *

5. Crushing Plant
(Cont.)

|F. Shuttle Conveyor Conveyor transfers
. Deck, %p 37 x 16 Crushed Ore 1

0. %p Deck, Conveyor Belt ;-

North 29 x 17 and Chutes 1 1
h

H. Transfer Tower, Ore Stream is |
,Bottan Dock 19 x 19 Re-routed 1

I. Transfer. Tower, Ore Stream is
hp Dock 19 x 10 Re-routed 1
*

J. Transfer Conveyor Crushed Ore
Tunnel 106 x 8 Conveyor Belt 1

E. Transfer Inlet Crushed Ore
,Cenwyor Tunnel 106 x 8 Conveyor Belt 1

L. Crushing Plant Equipment Bases
Ground Floor 83 x h2 and Conwyors 1

'

.

Crushed are
. Sample Tower is Sampled 2 10 5 I'

A. Ground Floor 29 x 25 Samples Prepared 1
for Assay

B. 2nd Floor 29 x 25 Sample Crushed 1
and Split,

.C. 3rd Floor 29 x 25 Sample Crushed 1
) and Split

L hth Floor 29 x 25 Ore Stream 1
Sampled'

.

E. Sample buer Ore Conwyod
. Conwyor honel 86 x 8 to %wer 1~

7. Fino Ob Blas, Ore Demped into
bp Gallery 268 x 15 Storare Bins 1 10 1 '

Crusbod Ore is
'8. Ball Mill ~ Pulwrised and 1 21 7

Pulped

A. Gallery, On withdrawn
Top Dook 215 x 19 from Bins 1

|
'

AppendixR/8.
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Number of Number of Number of
Dimensions Process Operations Employees Shifts per Zones within
of Location Performed at Per Shift Week at Area to be

Plant Location Ft. Location at Location Location Sampled *

83 Ball Mill
(Cont.)

B, Gallery, Ore Distributed
Bottan Deck 215 x 19 by Conveyors 1

C. A Side, Con- Ore Fed to
veyce Tunnel 31 x 12 Ban Mill 1

D, B Side, Con- Ore Fed to
veyor Tunnel 31 x 12 Ball Mill 1.

E. Operating Ball Mill
Ibck 120 x 50 Control Area 1

F. A Ball Min 60 x 50 Ore Mined 1
and Pulped

G. B Ban Mill 60 x 50 Ore Milled 1
and Pulped
Pulped Ore is

9. Leach Section Leached 1 21 2

A. Tank Area no x 83 Ore is Leached 1

B. Control Room 19 x 12 Leach Process Control 1
Leached Pulp is

10. Sand-Slimes De-sanded 1 21 3

A. Top Deck 60 x 50 Process Flow Control 1

B, Drag Deck 100 x 83 Leach Pulp is 1
De-sanded

C. Bottom Deck 100 x 83 De-sanded Pulp is 1
Pumped to Storage
Boilers and

il, Boiler Room 80 x 56 Air Compressors 1 21 1
Electrical Power Checked

2. Mill Sub Station h0 x 20 Distribution Periodically 21 1
Product is extracted

3. RIP Section from RIP Pulp Feed 3 21 6

A. A Side Resin Baskets are
Bank Area 205 x 39 Jigged in Feed 1

Solution

B. B Side Resin Baskets are
Bank Area 205 x 39 Jigged in Feed 1

Solution AppendixB/9
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Number of Number of Number of
Dimensions Process Operations Fetployees Shifts per Zones within
of Location Performed at Per Shift Week at Area to be

Plant Location Ft. Location at Location Location Sampled *
-

13. RIP Section
(Cont.)

C. A Distribution Feed is
Cat Walk 205 x 10 Distributed 1

D. B Distribution Feed is
Cat Walk 205 x 10 Distributed 1

E. A Control Room 12 x 9 A Circuit Control 1

F. B Control Room 12 x 9 B Circuit Control 1
Product is Frecipi-

: lb. Pr:cipitation Section tated from Preg. I 21 3
Liquor

A. Catwalk LO x 21 Precip. Tanks 1
are Controlled

B. Tank Deck, North 77 x ho Product is 1
Precipitated

C. Drum Filter Deck 60 x LO Precipitate is 1
Filtered and Repulped

dDrying and Filtered Cake is
Pcekaging Section Boasted and Packaged 1 21 h

A. Yellow Cake Drying Process
Control Room 20 x 10 Control 1

B. Top Hearth Cake Enters
Ibek LO x h0 Dryer 1

C. Dottom Hearth Cake is Dried
Ibek 19 x 15 and Roasted 1

D. Packaging Product is Loaded
Deck 55 x h1 into Barrels 1

Mill Supervisor
16. Mill Office 20 x 20 and Shift Foremen 1 21 1

17. An:1 tical Assays and7
Laboratory 11h x 52 Tests 13 5 1

18. Fluorimetric Control
Lab +ratory 1h x 8 Assays 1 21 1

AppendixB/10
__ - _ __ _ _ _ _ _ _ - - . _ - - _ . -_



-_ -___-- __-_--

,r-m-
.

U U |

'

Page 11
Ref. Code: (h0-3h53)

Number of Number of Number of
Dimensions Process Operations Employees Shifts per Zones within
of Location Performed at Per Shift Week at Area to be

Plant Location Ft. Location at location Location Sampled *

L9. Administration Offices and
Building 153 x 150 Warehouse 27 5 1

!O Wster Treatment Water -

Plant Pumphouse #2 80 x 28 Treatment 1 21 1
Checked each

fl. Pumphouse #3 36 x 2h Water Pumping Shift 21 1

P2. M31ntenance Shop 113 x 50 Equipment Repair h5 10 1

P3. Garrr's 128 x 32 Automotive Repair 2 5 1

Ph. P^ int Shop L8 x 25 Painting 9 5 1
Disposal of Tail-

25. T2ilings Pond ings Material 1 21 5

A. Control Room 10 x 6 Valving Control 1

B. North Dike 2500 x LO Pond Retention 1

C. South Dike 1800 x ho Pond Retention 1

D. N:rth Peri-
meter Road 2h00 x 20 Access Road 1

E. South Peri-
meter Road 2h00 x 20 Access Road 1

o All Samples to be taken in Triplicate U
/

The sampling technique, described later in this letter, will be the Multiple Sample

Time Weighted Average Exposure. In those areas in which the air concentrations, as

determined by the Multiple Sample Time Weighted Average technique are found to be

chove the maximum allowable concentration corrective action will be taken. Breathing

zone dust surveys by the above described method will be made after each corrective

step or series of steps are completed in order to evaluate the effects of the corrective

cetions. Surveys will continue to be made in this manner until the area in question
i
!

shows airborne radioactive concentrations below the maximum allowable concentration.

When this occurs the sampling schedule in this area will revert to a cuarterly _ basis.

Appendix B/11
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Quarterly breathing zone air sample surveys will be made at the beginning of each
1

calendar quarter in those areas listed in Table I.

In addition to the previously described breathing zone air sample surveys,

a general air sample survey will be conducted in the areas listed in Table I.

This survey will be made simultaneously with the breathing zone air sample

survey. These general air samples will be taken with an automatic air sampler

cbtained' from the Utah State Department of Health. This sampler is designed to

take a twenty-four hour sample. A description of the operation of this sampler

.can be found on Page Five of Enclosure 3. In the event this sampler is not I
!

~

s.vailable,. general air samples will be taken by means of our Staplex Hi Volume
*

* Air Sampler, Type TFIA, using TFA No. h1 filter papers. Analytical results of all

general air samples will be reported individually. In the' event major process

changes are inaugurated, equipment is redesigned, or new equipment is added which

may possibly result in a change in airborne radioactive material concentrations,

' breathing zone air sample and general air sample surveys will be conducted
'

inanediately until the level of radioactive concentration is determined. ;

i

As.a positive check on our Multiple Sample Time Weighted Average Exposure )
.

_ i

technique, we plan to monitor several of our employees by , affixing a sample

nozzle to a bo(tr harness. This sampling nozzle will be positioned at nose height.
!

- The ' sampling device will be' connected to a vacuum outlet with a flowrater set for

an air rate of five liters per minute. Double A, one inch diameter Millipore filters
i

will.be used-in the sampling head. Each operator monitored will wear the sampling

' device a full eight hour shift. Analytical results of this sample will be com-

pared with the regular breathing ~ zone Multiple Time Weighted Average Exposure

results. Due to the restrictive nature of this sampling device, these monitoring

. sfforts .will be confined to jobs in which there is little heavy manual labor and

the work area is relatively small.

Appendix B/12
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2) Air Sampling Surveys (Unrestricted areas). In unrestricted areas an

ennual general air sample survey will be conducted. These general air samples

will be taken by means of our Staplex Hi Volume Air Sampler, Type TFIA using

TFA No. h1 filter papers. The areas to be monitored and a description of the

technique is described in Enclosure 3, Page 1.'

3) Air Sampling Techniques and Analytical Frocedure. General air samples

in both restricted and unrestricted areas will be taken as previously described in

this letter. Breathing zone samples in restricted areas will be made by using a

Gast Manufacturing Company Model Alth0 air pump with one inch AA Mil 11 pore filters.

Sampling rate will be ten liters of air per minute. A minimum total sampling~

period of 20 minutes will be used. The approach used will be the Multiple Sample

Time Weighted Average Exposure method as outlined in the report, Air Samole Procedures

in Evaluating Exposures by H. Glauberman and W. P. Harris of the Health and Safety

Laboratory, U. S. Atomic Energy Commission. The filters from individual zone samples

will be composited on a working time basis and the breathing zone exposure determined.

All samples will be taken in triplicate. Samples will be placed in glassine envelopes

and delivered to the Analytical Laboratory.

The dust and papers will be digested in a mixture of nitric and perchloric

meida and the total weight of natural uranium in the resulting solution will

be determined with a Galvanek-Morrison fluorimeter in order to calculate the
uranium content of the t'.'. A description of our fluoronetric procedure is

attached as Enclosure b. h. Calculation of the concentration of the daughter

products of uranium in the air will be made on the assumption that the natural

uranium is in secular equilibrium as has been indicated to be so for ores
i

treated at the Moab Mill by testwork conducted by the Raw Materials Development

Laboratory at Winchester, Massachusetts. Secular equilibrium of our ores will

be checked twice a year by our analytical staff. A Huclear Measurements

Corporation Proportional Gas Flow counter is on order for this purpose.
Appendix B/13
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On the basis of a minimum 200 liter air sample. our fluorometric procedure

can detect the equivalent of 1.85 x 10-11 ue/ml within an error of i 15%. All

analytical results will be calculated and reported in terms of ue/ml. Airborne

r:dioactive concentration exposures for each job classification will be kept on

. file in our Personnel Department.

b) Employee Education and Instruction. All new employees, upon hiring,

. will be-indoctrinated in general health precautions, the proper use of the

raspirator, what radiation is, why the standards or levels of exposure were

p t and by whom, and where the potential hazards of radiation exposure exist. Ihta

fer this educational program will be .taken from the booklet, "Living with Radiation",

Fundamentals I, published by the United States Atomic Energ7 Commission. Copies of
.

this educational data will be filed in the Personnel Department.

All present employees will be instructed ty their foreman in their departmental

cafety meetings in these same topics.

5) Pre-Planned Housekeeping Program

a. Periodic vacuum cleaning of all bear s and other dust settling

creas located in the Crushing Plant.

b. Periodic vacuum cleaning of all beams and dust settling areas in

the Product Packaging Area.

Note: These areas are the areas that are not cleaned in the normal

operating procedure.

6) Continuous General Housekeeping Program

a. The entire premises will be routinely cleaned to remove all dust

from floors, equipment, etc. (For example: Tops'of repulp tanks, precip. tanks,

top of hearth dryer, pilings, etc.)

b. Cleaning with brooms or compressed air will be eliminated as much

as possible. A vacuum hose or wet cleaning methods will be adopted wherever
9 practicable.

Appendix B/14
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c. Until all ventilation problems are corrected, personnel will wear

respirators whenever working in a dusty atmosphere.

7) Crash Clean-Up Program
,

a. Packaging Area

1. Devise method of disposal of dried filter papers from

Shriver presses. (This project has been started)

2. Installation of vacuum outlet on hearth dryer doors. (This

project virtually completed)

- 3. Closing of the venthole on the roaster lid. (This project

voided due to correction of condition by method described later in this letter)

h. Installation of a' trough under the deck where the roaster-

scrubber is cleaned. (This project is in the design stage. Final installation

to. be complete ty Sep.tember 1,1959)

5. Complete paint program in the roaster and packaging area,

which should include the control room hearth roaster, floors, . walls, pilings,

loading area, etc. It is reconnended that this painting program be done during

mill shut-down scheduled for July 1-13. (This program completed)
'

6. Removal of all equipment and pipes, etc., that can be dust

collec tors. (Partially completed)

B, Crushing Plant

1)_ Investigative and corrective work by the Metallurgical and

Maintenance Departments in the improvement' of our present dust collecting system.

These investigative and corrective measures to cover the factors recommended

by the State Health Department personnel. For example: Redesigning of pick-up

hoods, opening of closed off ducts, and reduction in air velocities.

2) Investigative work by the above mentioned departments in the
i

use of sprays to supplement the dust collecting system.

Appendix B/15
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.
.

3) A thorough weekly inspection of the dust collecting system by

the Crushing and Maintenance Departments to discover and repair any leaks or

defects in the dust collecting system immedistely.

C, Monthly Reports. The Plant Metallurgist will sutznit a monthly report

to the Mill Superintendent. This report will' cover the progress of all of the

items described in our Radiation Control Program. This record will also be filed

in the Personnel Department files and in the Plant Radiation file.

II Based on the results of the dust surveys made to date, certain areas

in the Crushing and Packaging Sections were ind'icated to be in excess of tie
!

maximum standards.

A Additions or modifications to present facilities to correct the

conditions in the above mentioned areas have either been already completed or

cre in the process of ccripletion or in the planning stage.

1) A tendency of our six-foot diameter, six hearth yellow cake

roaster to puff back due to temporary periods of positive internal pressure '

v:s corrected by cleaning and recalibrating the draft gauge and by instructing

operating personnel to increase draf t to effect positive prestures. This

cituation can be considered to be solved.

2) A tendency of the roaster to discharge fine U 0g particles3

in the flue gases has been corrected by the following revisions, all now
cecomplishedt

Revision of balance of air flow between the producta.

crusher and the discharge chute.

b. Installation of stainless steel angle demisters in the
scrubber box of the product roaster.

Installation of removable glass wool filters on thec.

discharge side of the scrubber.
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d. Revision of water spray piping and valving in the

cerubber box.

3) Vacuum piping and flexible hose has been installed for vacuum

cleaning of the roaster area.

h) A vacuum connected catch pan for use when opening roaster4

doors has been constructed, but is still being modified to improve its
4

cfficiency. Target date for completion of this modification is August 15,1959. '

5) Unbalance and inefficiencies in the Crushing Plant dust
,

i

collector have been improved by:
4

a. Complete redesign of traveling dust collector blow-back
#

!
air reversing mechanisms.4

i
-

2

b. Installation of new dampers in dust collection pipes. I
*

c. Optimum setting of all dampers by engineers of the Western ,

Precipitation Company, designers of the dust collection equipment. |
6) The belt conveyor leading to the jaw crusher was changed prior

to the expiration of its useful life to eliminate the dust fall-off on its return'

:

{ cycle.

7) Fog nozzles with associated piping, valving, and filters have !
,

been installed on an experimental basis. This work is continuing but results

to date have been largely inconclusive due to mechanical problems not connected

to the suppression of dust.

8) To eliminate partial blockage of large air collection ducts I

in the crushing plant by oversize ore particles the Engineering Department of
'

Uranium Reduction Company was instructed on July 18 to prevent the pickup of |

oversize particles at two critical points, one under the jaw crusher and one

under the cone crusher.

Target date for Engineering plans - July 27,1959 j7

!
Target date for completion of job - August 7,1959 |
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9) The Metallurgical Department has been instructed to continue

experimentation with water fog nozzles until such time as a successful utilization

is attained or until a definite statenent can be made as to the unworkability of

such a system.

Target date for successful initial installation or advisement to

discontinue program - September 1,1959

10) The Engineering Departnent was instructed on July 18, 1959, to

investigate the feasibility of installing an air balancing pipe in the discharge

chute of the primary vibrating screen, in the Crushing Plant, for the purpose

of eliminating positive air pressures at the discharge of this chute onto the

#2 belt conveyor. If initial studies indicate the feasibility of this

approach the target date for initial drawings will be July 27, 1959, and the

target date for completion of the proposed change will be August 7,1959.
|
'

B,, Actions taken to clean up radioactive material on floors, equip-

ment and other surfaces in areas of the mill in which employees are routinely
,

working are as follows:

1) The roaster and all floor areas in the vicinity of the

roaster have been painted to facilitate the visual detection and removal of

dust.

2) A Black & Decker industrial vacuum cleaner has been purchased

for use in the lot sample preparation room.

3) Scheduled clean-up programs are being and will be carried

out as outlined in our Radiation Control Program which is included in this letter.

C,, We are proceeding undar the assumption that none of our employees

will be exposed to airborne (.oncentrations of radioactive material in excess of

those specified in Section 20.101, 10 CFR 20, however, in the unlikely event

that certain areas exceeding the levels for airborne radioactivity do exist,

we propose to take the following steps:
AppendixB/18
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4

1) The person or persons working in such an area will be

informed by letter of the hazards involved and the safety precuations required. -

2) Safety equipment such as respirators will be supplied and

! the supervisor in charge of such an area will be instructed to enforce the
<

rsgulations concerning the use of said safety equipment.

3) The area will be posted in a clearly visible place by a
~

printed easily-read sign containing the hazard and the safety equipment required.
,

i h) If rotation proves to be a preferable solution to the

problem, such information will be given to our Personnel Department, which

will then schedule the man or men in question in such a way as to insure their
-

safe ty.

III A preliminary film badge study was started on October 30,1958. This

j study terminated May 5,1959. As you have indicated in your letter, this survey ;
a i

showed that some personnel monitoring is necessary. Our program for personnel I

monitoring is outlined in the Section of this letter on our Radiation Control

Program.*

g The following is a time schedule which specifies the dates when each

phase of the actions we propose to take are to be completed. However, it must

be pointed out that some of the actions scheduled are designed simply to improve
,

mechanical operation of the dost collecting system and our listing of these

actions does not imply that compliance with maximum radiation levels based on

everage readings cannot be obtained with our existing equipment without these

changes.

July 20, 1959 Initiation of fi3m badge program for all Uranium Reduction

Company employees. Part of this program will last for 13 weeks and part for

26 weeks. Plans for subsequent film badging will be predicated on the results

cf this initial program.
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July 27, 1959- Target date for Engineering plans designed to correct
.

,

; blockage of main dust collection ducts in the Crushing Plant.

Target date for Engineering plans designed to correct positive pressure
,

I

and dusting at discharge of clatte from primary vibrating screen in the'

.

Crushing Plant. .

_

iugust 7,1959 . Target date for completion of changes designed to correct*

bicekage of main duet collection ducts in the Crushing Building.
:

_ ;

| Target'date for completion of changes designed tc correct positive pressures*'

:

h ;and dusting at the discharge of the chute fron the primary vibrating screen in
;

the. Crushing Plant.,

3

ii September 1. 1959 Target date for first successful installation of water !
i

2

; ~ fog nozzles for dust suppression or for advisement that such a system is unwork-
i

L chle.

i Target dste for completion of collecting trough under the roaster-scrubber.
1

Engineering on this project is about complete.

t ,

JJanuary 1, 1960 Target date for complete usage of water fog system at'

critical areas in the Crushing Departnent if initial installation has proven

i to be successful.

We are sure you realize that a reasonable period of time is necessary
)

.

to acevaulate data, try various methods of ist suppression, etc., and that,
j_~

therefore, our total satisfaction with our conditions at all times and in all

places can be only a goal. However, we do want to say that it is and has been

our intention to comply with the radiation standards set by the Atomic Energy

Commission.-
!

|
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We would appreciate an early reply to this letter as to whether or not

the program set forth meets with your approval. We are also willing to have

a_ personal interview with any of your staff to discuss any of the matters

contained herein if in your opinion such a conference would be of material'

benefit to either of us.

Sincerely

if- I '

,

'

R. P. Hollis
'

General Manager

RFHimw

Enclosures: h
.

( .'
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RADIUM ANALYSIS DATA *.

eAll semples submitted were filtered through a whatmaa #42 ram, p,p ,,
Saa;ple No. Date Tia.e sample Date Submitted Sausple River level on Estia.ated Comheation UC/ml e

Taken Taken for Asear 1.ocattoa San.pling date dpo /1 Eagt seering Ra-226 D
Lab Assay x

la spm/1 $*

1 2-27-59 1:10 pa 6 30-59 one mile above 19. 5 ft. 15 10.2 4.6a10-7 {a.111 <
2 2-27-59 2:00 pm 6-30-59 five miles below 19.5 15 23.9 10.Sa10-T

mill
3 2-27-59 2:50 pm 6-30-59 Tem mues below 19.5 IS 14.0 4.la10-7

m!!!
4 3-26-59 12:50 pm 6 30-59 One mile above 19.5 15 28.0 12. 6a 10 *T

mill
5 3-26 59 1:15 pm 6-30 59 Five muse below 19.5 15 35.5 16.0=10*7

mt!!
6 3-26 59 2:00 pm 6-30-59 Tom mitee below 19.5 15 39.0 17.6a10 I~

mul
1 3-26 59 3:00 pm 6 30-59 wu! tdlag

15.000 1.771 197.7a10*IefSeest -

8 5-1-59 1:00 pan 6-30 59 One alle above
mill 18.5 15 4.5 2.Sa10*9

9 5-1-59 1:35 pm 6-30-59 Five m!!ee below
mul 18.5 IS 36.5 16.4a10*I

to 5-1-59 2:20 pm 6-30-59 Tea n.iles below
mut 13.5 15 .19.7 3.9a10*'

11 5-1-59 3:00 pm 6 30-59 Taillag poed --

eineset 15.000 1,248 580.2a10-9-

12 5-27-59 12:45 pm 6-30 59 One mile above
mul 16.5 15 9. 8 4.4a10*I

13 5-27-59 1:30 pm 6-30-59 Five miles b'lese
mill 16.5 15 35.8 I5. Sale *I

14 5-27-59 2:30 p m 6-50-59 Tea mitee below ,

mul 16.5 15 25.0 11.3a10*'
15 5-27-59 3:30 pm 6-30-59 Ta1Hagep<md ..,

effleest 15,000 3.238 1454.6a10-9-

o
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I M Inese Time semple Daae saboteced Semp8e River levet en Estesseted e---wh UC/mi
sto. Tehen Takes der Aeear Lesaales seenpHeg date dyso/1 Reg *r _ - "-si Ra-226,

M Assey.

, to 4m/t q
; 16 6-23-M I:45 pm 6-34-59 One male ahoom A

| maat 34.5 35 34.9 6.7 30-9
'

37 6 23-M Att5 pan 6-34-59 Fles unties
,

; moie. == i5 is ... .. i.-9 &; I4 6 23-59 2:44 pas 6-N-59 Tom mIIee <
'

betse mitt :14.5 15 5.G 3.1st8'I
| 39 6-23-59 2:34 pen 6 36 59 Tastings Pend

25,000 4.582 2464a18*Ii e m eses -

28 T-28-59 1:45 pen 8-19-59 One anale above _y
t amant 19.5 15 P? 9 d d 'd
1 21 T-24-59 2:80 pen 4-19-59 F8vo mese
'

below entit 19 5 IS // ' * 'J- o < '/- 'I
,

22 T-28-59 2:30 pae S.89-59 Tom once .. y
i below mtu 19.5 15 /4 - Y /'6 ' 'O

. , , ,

] 23 7-24-59 3;2e paa S-19-59 Tammes pond
,9j edamosa ns,ese to 790 '.2 2<-.<

| 24 (1) 4-82-59 8 19-59 Cele. River abese
*

"
. I jeneaies weak _p

Deleres River 15 >d_ //*e
as (3) 8-32-59 s-19-59 Cele. River at

'

: Dewey Baldae 15 9F 9- 7 < e
! 26 (n13 s-12-59 .s-39-59 Cene. River 1/2 .f
j - mise benew w.ina 15 7- 3-?7~
'

21(14) 4 12-59 4-19-59 Cele. Elver ese
i

.

-r mue below mut 85 d' 5 O A' ' ' I

l 28(37) 8-12-59 4 19-59 Cele. Ateer as Ralph .j
j i gauge, garm I5 N 6 * ' ' - -

29 (18) 4-12-59 8-59-59 Cele. Elwer See
enties below min 15 a7 " '- .fL

34 (21) 4-12-59 S-89 59 Ca2e. River ese i,
,

i 7 m usa belaw m ul 55 7 t' S # r et ''
38 (24) 4 12 59 4-19-89 Cele. River 28

,f' muee below min is A-) <r 'f '

i 32 (26) 8 41-59 S-89 59 Cole. R6ver 20 et
''

f shoes coeSeence' mf
; with Green as 'C / '/O ' 'l

'' (as) a-g1-59 a-19-59-i Colo, River
t. R attggg le

,,

,Q.,. ,j.p n 'l^* 15

l
,

>
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APPDIDIX E I

URANIUM EEDUCTION COMPANY

p Moab, Utah
.

1

Survey Conducted By i
Licensee Inspection Division |

Idaho Operetions Office i

August 4-7, 1959

Uranium |
General Air Samples

No. of ue/ml x 10 Times
Ineation Samples g g Ave. MPC Remarks

Scale house 3 < 0.1 < 0.k < 0.2
Iot sample preparation room 3 <03 0 37 <03,

Moisture sample bucking room 3 <03 < 0.4 <03
Ict cample room (sample tover) 3 < 0.4 13 <07
Grizzly pit 1 15 0 3 High dust con- ;

centration not

normal (area re-
sampled).

Grizzly pit (resample) 1 17 Above exception -
occurs only oc-
casionally with
very dry ore lot.

Inver end conveyor #1 ramp 1 97 19 Near grizzly pit.
Iover end conveyor #1 ramp 2 1.1 1.2 1.15 Resampled as per

remarks of 5 & 6
above.

f1 conveyor ramps 5 .14 93 .48 Excepting lover
end.

#1 conveyor entrance to 4 .49 98 70
Crusher

Main crusher building 12 3 38 1.23
Trrnsfer tower 3 .4 2.k 1.4

'Sample tower 9 39 27 1,43
Ovsr fine ore bins 9 .44 1.6 .84
Orinding area 11 .15 1.6 .48
Sand-slime area 4 .11 < .4 < .26
RIP aren 5 .05 < .4 < .26
Distributor platform - top 1 5 73 1.1
of RIP building

Yellow cake precipitation 1 .42
operator's table.,

1 Yellow cake repulper a:ea 1 16.1 32
f. Yallow cake filter drut 2 .62 1.4 1.01-

L. filter press area
Yellow cake roaster-se:tbber 1 8.18 1.6
Top of yellow cake roanter 1 29 I

Yellow cake packaging teper- 5 .63 15 95
stor's desk

Yellow cake packaging oper- 1 171 34. Yellow cake dust
stor's desk discharge chute was

being unplugged by
operator.

Yellow cake packaging area 1 12.6 25
(foot of stair)

. .s

r 394.

Out Buildings and Office Spaces
|

g. Ora pad dog house 3 14 .47 .26
p Imich section dog house 3 .02 .1 .15 j

;;. RIP control room (Section B) 3 .04 .06 .05 1

1 - RIP control room (Section A) 3 .04 .06 .05
jE Mill office area 3 .08 1.1 .45
e Yallow cake bucking room 3 .69 1 55 99

,

.
'

- -1- -
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-
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Fate 3
~ Radium analysis cont'd

sample Date Time Sample Date Submitted Sample River level on Estimated Combustion 'UC/ml

No. Taken Takes for Assay Location Sampling date dpm/1 ' Engineering 'Ra-226
Lab Assay ,

in dpm/1 - h
i x

34 (30) 8-11-59 8-19-59 Colo. River one
,7 @R

'

f. mile above com-
Guence with Green 15 /? % C'. D 'r

#
35 (32) 8-11-59 8-19-59 Greca River one

9mile above com- M'N k' 7' '#fluence with Colo. 15'

36 (34) 8-11-59 8-19-59 Colo R. one mile
below coaGuence _p

/8' 4 P ' 9 3 '"
,

of Gre a 15

37 (7) 8-12-59 8-19-59 Tallings pond ,p
.' etanent 15,000 98/f/ d 4'cN #4 'o

38 (8) 8-12-59 8-19-59 . Colo. R 1/4 mi ,

f ' below mill 15 6'9 1J,-'''

39 (5) 8-12-59 8 19-59 Colo. R. at Bridge ,7
/- above mill 15 (-/ J'7A ti '

b
vo f- 2 CY ;} 11 ; a . ; ,,7>- s,.,; t.m ,*f,- / /- ?g 7 y- ,4 , y c y a is'l

,

1/ 'T M' " ' ' ' * ,i c. . a .. G'' < i-
.

., s~ OPT in :

I #,.,
y , ut ,, 1;t i

.y
V)U' *' 'ox

-{.. i< no so, cry} i. -.. ,$ u
.

-

: -
,

.

!' ' '. .i '_ .sj/',

,

f
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\
$

'
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Uranium Raduction Cocpany
Mc>ab, Utah

General Air Samples
August b7, 1959

fio of ue/ml x 1011 Times
Ioettion Samples g Ifigh Ave. MPC Remarks

Tailings pond dog house 3 .04 .06 .05
Main office building 3 .02 .14 .06 i
Electrical shop 1 .13 '

Machine shop 1 .09
Girage 3 .01 .02 .01

. Tool room office 1 .04
Warehouse 3 .02 .1 .05
Change room 3 .01 .03 .02
Carpenter ebop 3 39 19.4 6.75 13
Mett11ur81 cal laboratory 3 .01 .03 .02
Paint shop 3 .04 .crt .06
Pumphousef2 3 .01 .03 .02

.

I

I

l

|
'

'

!
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Uranium Reduction Company
Holb, Utah

Breathing Zone Samples
August 4-7, 1959

No. of ue/mi x 10 Times
Ionetion Samples g g Ave. MPC Remarks

-Beltpicker-2/3 distance 3 <1 <2 <15 Well ventillated -
up f1 conveyor ramp No respirator vorn

Crushing, mixing and weigh- 2 <2 <3 <25 No respirator vorn
ingsamples(moisturesample
bucking room)

Crushing, mixing and weigh- 1 1 No respirator vorn
ing - placing in oven (punple
preparation room)

Svssping acleaning sample 1 12 9 2.6 Respirator vorn
bucking room

Sample preparation 13 0.21 59 8.1 1.6 Respirator vorn
during dustieet
operations

Svseping and vacuuming floor 3 <1 49 <34 No respirator vorn
SPR

Rtmoving and replacing 3 59 87 37.6 75 No respirator vorn
yellow cake barrel
Lidiing and weighing finished 2 11. h2. 26.5 53 No respirator vorn
product

VIruuming spill (packaging 1 313 62.6 Spill resulted from
arsa) unplugging discharge

vent, no resp. vo.r:2
Hosing down grizzly grate 5 <1 <3 <15 No respirater vorn
Taking moisture sample from 3 <1 <6 <4 No respirator verr.
truck

Forcing large ore thru grate 1 <1 No respirator vorn

6

-3-
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Uranium Reduction Company
Moab, Utah

Effluent Samplesa

Collected on
August 6, 1959 !

1

l

Radium " Thorium |

|- Lccation ue/ml x 108 8ue/ml x 10

1/4wayoutfromrightbank(looking
downstream) 60 yds. downstream from ]

1

where effluent enters Colorado River 13 t 1.6 05

Midstream - 60 yds. downstream 15.6 t 1.8 03

3/4 way across - 60 yds. downstream 11.6 t 1.6 07

1/4vayoutfromrightbanklooking I
downstream , about 5 miles downstream 5 8 t 1.1 13 |

|
1

l Midstream - 5 miles down (just above |

where Cain Spring Wash empties) 54113 1.1 I'

J 3/4vayacross-5milesdownstream 10 7 t 1.6 03

2milesdownstream1/2to1/4 mile -|below high line Utah Power and Light
transmission line -- 9 samples taken, 19.4 I 2.0 0.6
2 analyzed. 9 2 * 1.8 .07

1/4 way across from right bank (looking I
,

downstream) 1/2 mile below mill 7.8 1 1.6 0.4

Midstream - 1/2 mile below mill just below
fork 71t13 0.4

i

!

3/4 wey across from right bank locting !

downstream 10 5 t 13 05

4 1/4vayoutfromrightbanklooking
downstream 1500' up from effluent
entry into Colorado River at plant
water inlet and near sludge return
from water plant. 9.h i 1 3 05 i

1

Midstream-1/4mileupstream 11 t 1.6 05
'

-
,

3/kvayacrocsfromrightbanklooking
downstream 17 * 1.8 0.2

j- 1-1/2 to 2 miles upstream (1/2 mile up
from US 160 bridge) 11 t13 0.4

; _

i

i 4-
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Uranium Reduction Company
Moab, Utah

External Radiation Survey
August 4-7,19' 9 I;

Location mr/hr

Ore yard 0.12
'

Men's house 0.18
crizzly 0.25 l

Moisture detennination room 0.075 |
Bample bucking room 0.5
Belt picker 0.2 i

Sample tower, preparation roan 0.2
Fine ore bins gallery 0.12
Sand-slime operator's desk 0.08
Sand tails 0.05 ;

Yellow cake precipitation area, desk O.50 l

Yellow cake drum 0.6 !

Yellow cake clarification press 0.8 )
Yellow cake roaster, top ~ 07

- ~

l

i

Yellow cake filter press paper 50
Yellow cake sample room 05
Tailings pond 05
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Uraniten Twau: tion Cageny ,

Moab, Utah

,

EPTUENT CRAL DJ745

Conceted On
July 23, 193

i

Radium Conacntrr. tion Uranium Concentration
Inention X MPC X MPC

Colorndo Riv(r,1 mile above min 2 75 0.001

Tdlincs Por4 overflow to river 700. c.16
Iniplicate 17% . 0.16

Colosudo River, 2 9 miles belw min S. 0.001
Duplicate S. 0.001

Colorado River, S miler. belov min m. 0.002 I

Implicate 33 0.001

1

IAter analycio or c.bove liquid by revised pamoc.are

eneRadiu:n Thoriam
Incation ue/n1 x 10' ue/ml x 108

Colorado River, 1 mile above mi n 3.$ 2 0 7 --- .

Colossdo River, 2 5 miles below min 10. 12. 13

Colorado River, 5 miles below mill 5811.1 65
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APPECII F

tEANIIM PaUCTION,C0lfANY
Nomb, UtrJa

Samples Collected During a

Follow-up Inspection
'October 29, 1959
.

Ursniua ,

Geneml Air Laior, lee

No. of ne/ul r 1011 Tinos
Location Samploc h g Ave. MPC Remarks

Grizzly pit sai crut.ber 6 < 05 1 3 < 0.6
,

-area >

Scapie tower 3 09 39 29
over fine ore bino 2 < 05 0.6 < 0 55
Ball is111 area 2 < 03 3.k < 1 9S
RIP distributor platfoxin 2 16. 29 22 5 k.5 Seldan ocu W ed 1

.

nilov cake filter daum 1 25
-

floor
i

>over roseter-scrubber 1 6.6 13 I

Tellow onko slurry tank 2 < 05 2.8 < 1.65 .

arear'~. I

Yellow onko pa4aring area 1 8.1 1.6 .I

(by vecinan cleaning motor)
Yellow onke zwaster atta - 3 6.0 38.0 28.0 36

thist level-
Yellow cake swaster area - 2 1.2 43 27

second level
Yellow cake roacter azza - 1 1.k
first level -' .=W T
823a l

Carpenter shop 2 < - 0 3 < 0.) <05 Recheck of area )
vbich grsviously :|

,

had appanted high. i

; Breathinr tone Coralec
C-- October &),197)

Ore e, ample prepamtics: man 2 2.0 12.0, 70 1.4 PreInring sangles

. 1
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Uraninen Roduction Cassany
M , tFtah<

.

Effluent riareles

Collected on -
' October 27, 1959

Radium " Thoriuma

j. Ioeation ue/ml x-10' ue/r.1 x los
-

Colo ndo River - D miles downt,tream from 12215 1.81

mill

Colorado River - 2 milca downstream fran 6 7 t 1.0 17 .-

mill

ColondoRiver'-1/4miledownstrecafrun 15 t 1.6 50
mill

-| Colorado River - 1% ymis below effluent 16 4 1.6 2.1
,

entry
M

., ,

Colorado River - 1 A mile above effluent < 1.1 < 0.2
' entry

,
r. . >

4'

ColowtoRiver-1-1/2milesabovemill < 1.1 05
.

i,. ;
.

.< .
''

Ctreicht effluent befom it naches, 816 t 10 R4, |

Colorado River
.
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