SUSOU!HANNA WESTERN, INC.

777 GRANT STREET . DENVER 3 COLORADO . TAIOH 5 7681

February 28, 1962

U. 5. Atomic Energy Commission : Lol , o
Division of Licensing & Regulation (= v ’9)' 4‘
Washington 25, D. C. \& (6/“ </

Attention: R. L. Kirk, /
Deputy Director

SUBJECT: DLR:JJL 40-3698

Gentlemen:

‘ This refers to your letter of December 21, 1961,
which requested answers to seventeen (17) questions
in support of our application for renewal of
Source Material License No. R-228.

Please find enclosed four (4) copies of our reply.
Yours very truly,

SUSQUEHANNA-WESTERN, INC,

G. H. Bry;Zt, Manager

Metallurgical Division

2 opy Provied
bece: R. E. Shreve CNMNNW / 0
R. F. Bell LUy
H. L. Hazen :
Denver B
9810290037 620228
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ADOCHK 040038“
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QUESTION 1

1. A detailed description of your organization, including
authority and responsibility of each level of management
and/or supervision in regard to development, approval,

and adherence to operating procedures.

ANSWER

The accompanying sheets show the organization chart and
a description of the authority and responsibility of
each level of management.
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. MANAGER -« CORE PROCURIBMENT

L. Bagic Eunction

F Hegotiates with ore producers for the supply of ore
for the Company procesaing operations.

ix. Legponsibilitieg

o8 i. I8 responsible for contacts and negotiations with
g ore producers assigned to various mills to assure
S delivery of proper guality and gquantity of ore.

2., Ie responsible for contacts and negotiations with

A shippers and transportation companies for efficient
i transportation of ore to the mills, negotiating

; transportation rates.

Ln 3. Handles complaints of producers and shippers and
5 asgists them in solving their pr-blems to sssure
continued flow of guality ore.

Works closely with Manager ~ Metallurgical Division
and Mill Managers and Superintepdent to assure
delivery of proper grades and types of ores for tha
varions will circuits.

9. Maintains public ralations contacta within tls industyy
and in the community te further the best interesta of
the Company.

6. Maintains familiarity with ore reserves, producers
potentials and general mining condit.ons within the
territories supplying ore to the various mills.

7. As Division Manager mekes recommendations and partici-
pates in menagement decizions with other division
managers, the President and other officers of the
Company .

Relatiepehipe

1. President ~ Is directly responsible to the President

for all assignments.
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II1X.

|
|
- Raw Haterials PDivision 1
|

9. 1Is responsible for the planning of personnel
reguirements and for the training and individual
development of personnel in the Raw Matexials Division.

10. 1Is rxesponsible for health and gafety in the Raw :
Matexials Diviasion, establishing and administrating :
programs through subordinzte supervisors. 1

1
|

Ll. Supervises mining cperations personne)l through mine J
superintendents. |

12. Maintains familiarity with current and projected
markets and new techniques in exploration and devalop~
ment »f minaral deposite.

13. As Division Manrger, makes recommendations and par-
ticipates i. " jement decisions with other
division manayuxrs, the President and other officers
of the Company.

Relationshins

1. The President ~ Is directly responsible to the President
for all mattexrs concerning his division.

2. Subordinates - Directs the activities of Mine Super- |
intendents, District Geologists and Ore Procurement |
Managex. |

i

3. Division Managers - Coordinates all activities with |
other Division Managers and their divisions. |

4. Government Agencies ~ Maintains contact with government
agencies and regulatory bodies concerned with hig aresa |
of wock. |

2. Other -~ Maintains memberships in professiona) societies

appropriate to his work or other contects as required.
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Staff Assistant - Metallurgical Division
. {Continued)

10. Cocrdinates activiies with Radiation Consultant and
bovernmant bodies such as State Health Departaent, local
health authorities, and the AEC to insure conformance to
government regulations,

Ixx. t sh

1. ManagereMetallurgical Division -~ Is directly responsibie
to the Manager-Metallurgical Division for all assignments,

2. Divieion Managers =« Coordinates with appropriate divie
sion managers to investigate projects and to expedite
completion of various phases of the projects.

3. laboratories~- Directs ewperimentation within company or
outside laboratories for investigation of projects.

4. Radiation Consultant == Works clogely with xadiation con-
sultant to insure smooth operation of the Radiation
Control Program.

|

|

l

|

:

|

l ‘ 6. Government Agencies -~ Woerks closely with the ABC,
Public Mealth Authoritles, and other regulatory bodies

f to promote company programs and insure compliance with

| governnent. regulations.

|

!

7. Other -~ Maintains relationships as indicated for Project
Coordinator or any other as may be necessary.
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ix.

ie responsible to the Mill Managex for Metallurgical and Chemi-
¢al processes in a continucus process mill for the extraction
of uranium oxide from its ores, & continuous precsss mill for
the extraction of vanadium from its ores, and other such pro-
cesses as may be sstablished.

Responsibilities

L.

4,

8.

Establishes control systems for the metallurgical processes
in the mills.

Analyzes the processes from reports and obeervations and
makeo recommendations for corrections and changes to im~
prove the efficiency of operations from & metallurgical
point of view, inecluding uvse of variowvs ores and blends
for efficient will operation.

In co~operation with the production staff, analyzes irme~
diate processing problems and makes raecommendations for
corraction.

Conducts experiments and does research into metallurgical
problems and makes recommendations for improvement of pro-
cassing on a long~range basis.

T8 responsible for radiation testing and contrel. Main-
tains reports and recommends necessary corrective action.

Is reaponsible for all chemical woxk, including amenability
work, analysio of in-procesasa solutions, finished produce,
rav materials, chemicais used in processes, and for prepara~
tion of chamizales used in laboratory work. Devises new
laboratory wmethods.

Supervises the employes of the Chemical lLaboratory, as-
signing work, instructing, directing, and following up
work assignuents.

Is responsible for use of manpowsr, perscnnel relationships,
morale, and conformancs to compary policies within the
Chemical Laboratory.

Is xesponsible for cleanlinress, health, safety and mAain-~
tenance of eqmuipnent within the departicent.










HBINTNANCE FORBMAN

Supervises a dapartment of emplovees in Maintenance and
Jtility of a continucus process mill in extraction of Uranium
Oxide from its ore and all necessary equipment, stationsry
and mobile, inclusive of buildings, grounds and roads.

- Bupervises gome new installations.

Is responsible for the mechanical operstior of all aguip-
ment through regular and preventive maintenance programs.

Is responsible for the work direction of personnel,
scheduling of employses; for maintaining employee morale,
handling of employee relations, personal problems and complaints,
and for conformance to Company policy and safety regulations.

Is respunsible for indoctrination, training, and individual
davelopment of his personnael.

Is responsible for seeing that maintenance machinery and
tools are maintained, work area is clean and in good repair

and safety eand fire fighting equipnment is propsrly placed and
in good working order.

Plans and schadules maintenance operations, work loads,
new installations and prevertive work, ccordinating with
production departments. Does some tachnical plonniang and Araw-
ing. Plans for and requisitions parts, supplies, tools, and
materials to bes on schedule for projects, Assists in determining
stock levels for maintenance parte and supplies.

Recelives general objectives and broad plins f:rom the Mill
Superintendent. Coordinates activities with enginesring, pro-
duction, office, laboratory and other departments. Participates
in decisions on plant operations.

Analyzes conditions of equipment and recommands corrective

. or preventive maintenance action, replacement of equipment or

Anstallation of new equipment.

Makes budget requests and reviews and analyzes expenditures,
taking corrective action within his department and making recom-
mendations concerning maintenance coste.

b Maintains or suporvises maintenance of personnal and main-
 tenance records 28 required.

Wi Require: a knowledge of maintenance of mill eguipment and
wobile equipwent, buildings, grounds, =nd roads. Should have o
4 vledge o€ a?ggtviaian. cogte, supeply, purchasing, and other

|
|
|
W
i
|

._l
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OPFPICE MAMNAGER

Supervises a group of employes of the district office in the
performance of office and clerical duties including payroll
and labor distribution, cost records, settlement data, reguests
for check orders, voucher register and production and inventory
reports to the general office and government agencies.

is responsible for all district reports and acecounting records,
maintenance of office supplies, office proceduraes, diztribue-
tion of mail, petty cash, workman's compensation, group ine

surance, and compiling of budget data for the office and other
departwants .

Supervises the purchasing and warehousing functions through
the District Buyer., a warchouseman and other warehouse per-
sonnel with xrespect to purchases, expediting, warehousing,

inventory control and processing and maintaining all necessary
records.

Supervises office personnel, assigns work, directas, instructs,
and follows up on work assignments. Is responsible for disci-

pline, personnel relatione, morale, and training of employes
in the office.

Acts as personnel representetive in screening applicants, interw
preting and administering benefit programs, testing, and proe
censing and maintaining personnel records. Coordinates traine
!Ing activities and administers and maini ine records on wage
administration.

Checks on work, checks reports and handles unusuwal problems
counected with reports to the general office and government
agencies.

Requires a general knowledge of clerieal and accounting proe
cedures and of the basice of supervision and training.



PLAST CHEMIST

Supervises the ovperations of the chemical laboratory for conw
tinuous process will for the extraction of uranium oxide from
Ats ores, ore receiving department, and two continuous process
plants for the production ¢ svlifuric acid.

. X8 responsible for all chemical work including amenability
work, analysis of in-process solutions, finished product, acid
and acid processes and raw materials, chemicals used in proe
cesses and preparation of chemicals used ia laboratory work.

Superviees a group of employes, assigning work, instructing,
directing, and following up on work amssignments. Is respone
sible for use of manpower, personal yrelationships, morale, and
enforcemant of cowpany policies within the department.,

Is responsible for cleanliness, health, safety, and meinten=
ance of company policies within the department.

Is responsible for cleanliness, health, safety, and mainten-
ance of equipment within the department.

in cooperation with cothers, participates in or supervises
experimentation and devalopment of new methods for the improve-
ment of efficiency of operations. Carxies out experiments in
cooperation with engineering, metalluxgical consultant or geole
ogy which pertain to other operations or investigation of other
antarprises. Devises new laboratory methods.

Maintains necessary laboratory supplies and equipment.

Is responsible for the training and individual development of
personnel in the department.

Submits reports for company use and for government agencies.

Requires a knowladge of chamistry eguivalent to a collage degree
and a basic understanding of supervizion.



QUESTION 2

2. The qualifications and experience of the personnel
ln your organization assigned the responsibility for
developing, conducting and administering the radiation
safety program for the mill.

ANSWER

The accompanying sheets describe the qualifications and

1
b

experience of personnel responsible for the radiation

safety program.







MAME » H., L. Hezen

AGE s 70

J
TITLE: Metallurgical Consultant '%
BOUCATION: University of California at Berkcley, College

of Mining; left during 1913 after completing
4 years of a S~year mining course.

Hills Mining Co., Pairview, Nevada (Cyanide
Mill) (1914 - 1915).

Chisf Metallurgical Assistent

Ore Testing Laboratory

Hamilton, Beauchamp & Woodworth

San Francieco, California (1916 «~ 1919)

i
POSITIONS: Assayer, Refineryman, Area Mill Man, Nevada
E 1920 ~ 1949: With the following --
Mill superintendent
. Melones Cyaniding Co.
3 . Melonas, California

Consulting Metallurgist (self-employed)
Crooker Building
San Francisco, Califerniz

General Managar & Metallurgist
Caliente Cyaniding Company
Delmar, Nevads

Prasident & densral Manager
2tandard Cyaniding Company
Lovelock, Hevada

General practice as Consulting Metallurgical
Engineer (including services to ths AECQ)

777 Grant Street

Denver 3, Colorado (1950 -~ Present)







NAME:
AGE:

TITIE:

H, B. Dixon
33

Staff Matallurgist

Susquehanna~Wagstern, Inc.

Denver, Colorade

Arlington Hic school
Arlington, Masa.

West Virginia Wesleyan
West Virginia
(B.5.~Chamintry)

Boston University
Mathematics

{1941-1947)

{1947-~1950)

{1953-1954)

Mags., Institute of Technolegy (1954-1355)

Mining Hagineering
U. 8. Navy (8 1/¢)

Chemist
Plymouth Rubber Co.
Canton, Mass,

Metallurgist
Bational iead Co., Inc.
Grand Junction, Colorado

Chief Mctallurgist
Phillips Petroleum Co.
Grants, YNew Maxico

Metallurgist
Susquehanna«-Weatern, Inc.
Denver, Colorado

staff Metallurgist
Susquehanna-Western, Inc,
Denver, Colorade

{1945~1946)

{19504952)

{1952-1958)

{1958~1960)

{1960)

{1961-Praesent)






H. T, Holliday
32

Maintenance Foreman
Susquehanna-Western, Inc,

Morril High School
Shoshoni, Wyoming

University of Wyoming
Laramie, Wyoming

Northwest University
Powell,
{Civil Engineering)

U. 8. Navy

Parmer
Wyoming

Station Manager
Adnsworth Buick & Pontiac
Riverton, Wyoming

Dr ivex

Brough Trucking Conpany
Riverton, Wyoming

Owner of Service Station

Utility Man
Susquehanna-Western, Inec.

Riverton, Wyoming

Mechanic Trainee
Susquehanna-Western, Inc.
Riverton, wWyoming

Mechanic S
Susquahanna~wWestern, Inc.
Riverton, Wyoming

Hechanic Crew Foreman
Suaquehanna-Western, Inc.
Riverton, Wyoming

S N? Nt et el e

{1543~1947)

{1947-1948)

{1951)

{1951~1956)

{1956)

{1956+1959)

(1957-1958)

11959)

{1959-1960)

{1960)

{1960-1961}






AGE:

TITLE:

EDUCATION:

R. L. Beseda
32

Production Poreman
Susquehanna~Western, Inc.

Powell High School
Powell, Wyoming

lorthwest Cnllege
Powell, Wyoming

Colorado 8chool of Mines
Golden, Colorade
{Geological Engineering)

U. 8. Army
lst Lieutenant

Geologist

{1943~1947)

{1947-1948)

{1948-1952)

(1952-1954)

(1954-1956)

Colorado Bxploration Company

wolden, Colorado

Ford & Fox Consulting Geologists (1956-1958)

Riverton, Wyoming

Operations Poreman
Susquehanna-Western, Inc,
Riverton, Wyoming

Production Foreman
Susquehanna-Western, Inc.
Riverton, svoming

{1958-1960)

{1960~Presant)



EXPERIENCE:

R. P. Stoker
39

Piant Metallurgiet
Susquehanna~Western, iInc.

Bu=la RHigh School {1936~1940)
Nuecla, Colorado

Mesa Junlor College £1945~1947)
Grand Junction, Colorado

Woodbury College {1947~1948)
ios Angeles, California

U. 8. Marine Corps {1942~1945)
Qorporal

Lisutenant

Chenist {1950-1951)

Vanadium Corporation of America

Waturita, Colovado

Asst. Chief Chenist
Climax Uranium Company
Grand Junction, Colorado

Chief Chemist
“ines Development, Inc.
dgemont, South Dakota

Process Engineex
Susqueéhanna~Western, .
Riverton, Wyoming

Plant Enginear

Suesguebamma~ifestern, Inc.
Riverton, wyoming

Plant Metallurgist
Susquehanna-Westaxn, Iac.
Riverton, Wyoming

{1951-1956)

{1956~1958)

11958)

(1958-1961)

(1961~Presunt)



ACE:

TITLE:

B, Axe
33

Office Manager
Susquehanna-ieastern, Inc.

Lavamie High School £1941-1945%)
laramie, Wyoming
University of Wyoming {1946-1950)

laramie, Wyoming
(Business Administration Degree)

U. 8. Navy {1945.1946)
Merchant Marine 3/C (1971)
Clerk 1952«1954)

Pan American Petroleunm
Riverton, Wyoming

Self Employed {1954-1956)

ffice Managar {1957-1960)
Vitro Minerals Corporation

Casper, Wyoming

Office Manager 1960~Present)

Susquehanna~Weastern, Inc.
Riverton, Wyoming












AGE;

TITIE:

C. W. Lembke
37

Plant Chemist
Susquehanna-~Western, Inc,

Nebraska School of Agriculture

Curtis, Nebraska

Chadron State College
Chadron, Nebraska

{1951~1955)

{B.A. Degrees~Chemistry & Physics)

U. 8. Army (s8g*+.)
Self Bmployed

Industrial School Disec.
Science Teacher
Edgemont, South Dmkota

Chemist
Mines Developwment, iInc.
Bdgemont, Scuth DaMota

Plaat Chemist
Susquehanna~iiestern, Inc.
Riverton, Wyoming

{1942~1945)

{1945-1955)

(1955-1956)

(1956+-.958)

(1958«present)

(1939-1942)



QUESTION 3

3. A description of the area in which the mill is located,
including the location and size of nearby inhabited

areas, locations of streums and rivers, anc

d sources of
water supply for the mill A topographical map with

the above identifications is preferred.

ANSWER

Refer to th2 accompanying Arapahoe and Riverton West
Quadrangle maps (In Appendix) for the general topograph-
ical characteristics of the area surrounding the mill.
Exhibit 1 shows the mill site and the location of near-

by inhabited areas (more specific description of inhabited
locations within a 1 mile radius will be given in answer
to Question 14). Drawing 524-3§ (In Appendix) shows the
location of sources of water supply for the mill.

£ d




EXHIBIT 1
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QUESTION 4

4. A description of the method for restricting both the
mill and the tailings pond from unauthorized entry.

SWER

The entire restricted area, including the mill and
tailings pond, is fenced. At approximately 300 feet
intervals, signs reading "Caution, Radiocactive Materials"
and containing the rrecrribed radiation symbol are posted
on the fence. There are similar signs posted at entrances
to the restricted area.



QUESTION 5

5. The ultimate control or disposition of solid and
liquid mill tailings, including a description of the geo-
logical, hydrological and topographical characteristics
of the surrounding area which will affect the degree to
which liquid effluents may reach underground and/or
surface wacers,

ANSWER

All solid and liquid will tailings are dis rged to the
tailings pond which is within the restricted area.

There are no cutlets from the tailings pond. Our liquid
effluent sampling program (Described in Question 6)

has shown to our catisfaction that no liquid effluents
are reaching underground and/or surface waters.



QUESTION 6

6. A description of the liquid effluent survey program

(assuming plant effluents reach subterranean or surface

water supplies), including the number, location and fre-
quency of check samples and a step-by-step procedure for
sample analysis of uranium, radium, and thorium-230.

ANSWER

Every available well within a radius of 1 mile of the
mill, including the deep and shallow wells on the re-
stricted area, will be sampled (15 samples) a minimum

of once per year for Uranium, Ra226 and Th230 analyses.
In addition, upstream and downstream samples of the Popo
Agie and Wind Rivers will be similarly analyzed a min-
imum of once per year.

Previously, samples were obtained bi-yearly at the same
locations. No single sample, however, has ever exceeded
1/10 of 10CFR20 unrestricted area values which, in our
opinion, justifies this reduction in sampling frequency.

The analyses for uranium is performed by fluorometric
techniques similar to those outlined in 1D0-12017, USAEC,
Idaho Operations Office, Idaho Falls, Idab». Samples
for Ra226 and Thorium 230 analyses are sent to H. L.
Hazen Research, Inc., Golder, Colorado.



1"wunmugnuw;g;

Company Page
Location Quarter
M.P.C.: U Natural - 2.00 x 1095
M.P.C.: Ra226 - 1 x 10-8
M.P.C.: Th230 - 2 x 10~6
WATER WELL SAMPLES
UNRESTRICTED AREAS
U Natural U Nat- Ra226 Ra Th230 Th
Sample /uc/mg ural /uc/mé 226 /uc/mé Date 230
Property Owner Number X 10 X MPC x 10 X NIE X 10 Taken X MPC
Mayland

‘ Blomberg (Shallow Well)
Westlake
Jensen
St. Stephen's
Duran
Stradley
Brown
Phillips
Lucus

Jewey, Mark
Whiteman

. Blomberg (Deep Well)



ONFID

. Company

Dat

e

Location
MPC: U Natural - 2.0Q 1073
MPC: Ra226 - 1 x 10~
MPC: Th230 - 2 x 10~6
RIVER WATER SAMPLES
UNRESTRICTED AREAS
Sam~ Location U Natural Ra226 Ra Th230 Th
ple River from Date /uc/ml U Natural /Jue/ml 226 /uc/ml 230
No. Name Plant Taken X 1072 X MPC x 1008 x Mpc x 10°® x Mpc
Popo Up
Aggie Stream
Popo Down
‘ Aggie Stream
wWind Up
River Stream
Wind Down
River Stream

. Comments:
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Company Page

Location Quarter

M.P.C.: U Natural - 5,00 x 10"4
M.P.C.: Ra226 - 4 x 10~/
M.P.C.: Th230 - 5 x 10~2

TAIL POND AND SWI

WATER WE LES
RESTRICTED AREAS
U Natural U Nat- Ra226 Ra Th230
Sample /uc/m ural Jue/ml 226 /uc/ml Date Th230
Property Owner Number x 10~ X MPC x 107F x MPC x 107° Taken x MPC

SWI Tail Pond

SWI Shallow Well

&WI Deep Well

Comments:



QUESTION 7

7. A description of the equipment used to remove solid
radioactive material and soluble radium if tailings
are discharged directly into a ground or surface water

supp.iy.

ANSWER

There are no tailings discharged directly into a ground
or surface water supply.



QUESTION 8

8. A flow diagram of the mill production operation and
a diagram of plant layout, indicating areas and points
in the process where dust is generated.

ANSWER

Drawings 524-1G and 524-2G (In Appendix) are the mill
flow sheets., Drawings 524-105G, 524-200G, 524-16G, and
524~101G (In appendix) are the plant layouts. Points in
the process where dust is potentially generated are not
specifically noted on the layout diagram. Commencing at
the ore receiving grizzly and terminating at the ball

and rod mill area, however, points of potential dust gen=-
eration are those generally associated with the mechanical
handling of ore through conveying, crushing, automatic
sampling and binning operations. Commencing at the ball
and rod mill, the process is wet until the final product
packaging operation.

These original drawings may be updated by the inclusion of
two additional thickeners and two additional leach ag-
itators to the acid circuit.



QUESTION 9

9. A description of dust collection and ventilation
equipment that are to be utilized when the mill is in
operation, including the type, capacity and location of
such equipment, e.g., ore transfer points, crushing,
grinding, etc., and an analysis of the efficiency of the
equipment as designed to control or prevent the release
of airborne radioactivity to the environs.

ANSWER
Main Laboratory

1 - Duriron "Durco" Blower, Type AA-8, 350 CFM.

2 - Duriron "Dusco" Blowers, Type AA-16, 3150 CFM.
These blowers exhaust the fluorometric room and the
various chemical hoods. Their efficiency of operation

is indicated by the low airborne radiation results in
this area.

Product Packaging

Rotoclone, AAF, Type N, Size 4 with No. 13K Ex-
hauster, 3200 CFM.

This dust collector exhausts the drumaing operation and
small laboratory hood. Satisfactory efficiency is indicated
by the low airborne radiation results in the area.

Product Drying

Aladdin Utility Set, Series 94 Blower, 13,000 CFM.
This general ventilation blower exhausts the product
filtering and drying area. Satisfactory efficiency is
indicated by the low airborne radiation results in this
area,

Precipitation (Precipitation Vent. Blower)

AAF, Type 1108-04, 1800 CFM.



Question 9, Cont'd.

The efficiency of this blower is indicated by the low
airborne radiation results in this area.

Sample Preparation Buildin
Sturdevant, 1015-H-1, 3000 CFM.

This blower exhausts the sample preparation operations
such as pulverizing, blending, splitting, etc. Damper
control to the various items of equipment is utilized.
Satisfactory efficiency is indicated by the low airborne
radiation results in this area.

Mill Laboratory

Duriron, Type AA-8, 350 CFM.

This blower exhausts the small laboratory fume hood in
the mill laboratory. Satisfactory efficiency is indicated
by the low airborne radiation results in this area.

Crushing Building

AAF, Type 1611-00, 4500 CFM.
This blower exhausts sample ore drying belt operations.
Its capacity insures acceptable environmental control

while this operation is being performed.

Crusher Control Room

This room, located in the crusher building, is utilized
to observe several of the crusher processing operations
by means of closed circuit television. Fresh filtered
air supply to the room is provided by a fan which also
maintains the room at positive pressure.

r ilt

General ventilation motor driven roof ventilator fans
are mounted above each drum filter. Low airborne rad-
iation results are obtained in this area.



QUESTION 10

10. A description of the survey program which is followed
to determine concentrations of airborne radiocactivity
within the mill, including the make, model number and
capacity of sampling devices, and the step~-by-step pro-
cedures for sample analysis.

ANSWER
Gelman Bantam* #19001, 15-35 liters/min
Gelman Bantam* #19002, 15-35 liters/min
Hudson¥* #606 5-40 liters/min
Gast* AD-440 0-25 liters/min
MSA Fixt-Flow* CT75355 15-50 cubic feet/min

Sample analysis is performed by a fluorometric technique
as described in 1D0-12017, USAEC, Idaho Operations Office,
Idaho Falls, Idaho. Refer to Question #11 for the survey
program description.

*or equivalent



11.

QUESTION 11

In the description of your air sampling program,

please include:

a. A description of the sampling location in re-
spect to operating personnel;

b. A description of the sampling location in re-
spect to the process operations;

¢. The approximate number of sampling locations in
each area; and,

d. The approximate number of air samples taken in
each mill area per month.

ANSWER

b.

The mill has been divided into 41 sampling area,
corresponding as closely as possible to operating
movements. These areas are shown on drawings 524-
101-G, 524-105-G, 524-16-G, 524-36 and 524-200-G.
Each sampling area is further subdivided into one
or more sampling locations.

The sampling locations are selected as being expe -
sure representative in respect to operating equip-~
ment and worker occupancy. These sampling locations
are shown by number on the above drawings. The
numbers correspond to those on report sheets de-
signated as Exhibit IT.

As described in answer to Question lla., the
sampling locations are selected as being exposure

representative in respect to operating equipment
and worker occupancy.

Exhibit 11 shows the number of sampling locations
in each area.

A minimum total of approximately 130 restricted air
samples are evaluated every quurter (13 weeks).

Each sampling location is sampled at least once per
quarter (13 weeks.) The number of air samples taken

in each mill area per month cannot be reasonably
approximated due to the flexibility of our sampling
program. Insofar as is possible, however, the samples
are obtained during periods of actual process operation.



EXHIBIT 2
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- E ION SURV

SUSQUEHANNA-WESTERN, INC. CONFIDENTIAL Date Survey No.

Riverton, Wyoming

Sam- Level

ple x10-! Ext. MRH

No, Sample Location Time Date /uc/ml Remarks Gamma & Beta
R - 1

10 S eu. £ft. Blender

20 Englebach Grinder

25 3 cu. ft. Blender

40 #1 Braun Pulverizer
Average Radiation Level

Comments :

- 2

35 Moisture & Sample Dry Ovens
65 Moisture Scale

Average Radiation Level
comments :

P PR T R 3
50 #2 Braun Pulverizer
45 4 gqt. Blender
70 8 qt. Blender
Average Radiation Level
Comments:

COARSE ORE BIN, AREA #4

014 Coarse Ore Bin Vibrator

015 Coarse Ore & Grizzly (below)
Average Radiation Level

Comments s



""Sam— Level

ple x 10~11 Ext. MRH
No. Sample Location Time Date uc/ml Remarks Gamma + Beta
USHING & S UILDING lst F O P tant—rr-Operatien)-

095 #5 Belt conveyor
045-C #1 Chain & bucket sampler
065~C #2 Chain & bucket sampler
090 Vezin sampler

Average Radiation Level
Comments :

NG & SAMP G B DING 2nd F 6

035 #1 Impact breaker
045-B #1 Chain & bucket sampler
065-B #2 Chain & bucket sampler
‘ 055 #2 Impact breaker
080 5 x 6 crusher
Average Radiation Level
Comments :

NG & SAMP G d 4th F 7

025 #l1 Belt conveyor

030 #1 Vibrating screen

045-A #1 Chain & bucket sampler
065-A #2 Chain & bucket sampler

070-A Sample dryer (3rd floor)
070-B Sample dryer (4th floor)
Average Radiation Level

Comments s




@

ple
No, Sample Location Time
(o) O BINS 8
105 Stockpile bin
112 C bin
110 A bin
Average Radiation Level
Comments :
BINS 9
203 B bin belt feeder (Carb)
205 C bin belt feeder
200 A bin belt feeder
204 B bin belt feeder (Acid)

o

#1 acid belt conveyor
#1 carbonate belt conveyor
Average Radiation Level

Comments :

ROD_& BALL MILL AREA, AREA #10
225 Weightometer, Carb. Circuit
230 Ball mill
235 Ball mill classifier
602 Weightometer, Acid Circuit
605 Rod mill

Average Radiation Level
Comments :

Ext. MRH
Gamma + Beta



alw

""Sam- Level

ple x 10~11 Ext. MRH
No. Sample Location Time Date /Juc/ml Remarks Gamma + Beta
PACHUCA FEED AREA, AREA #11

255 Carb thickener (above)
440 Grind solution steady head tank
260 Carb. diaphragm pump

Average Radiation Level
Comments :

DRUM FILTER AREA 2nd FLOOR, AREA #12
280 #1 Filter feed tank

305 #1 North drum filter
326 #2 South drum filter
383 #3 Filter samd pump
414 #2 Separan dilution tank
3?5 Filter blower
276 #2 Pachuca (top)
Average Radiation Level

. Comments :

T lst F R 13
317 #1 Filtrate pump
337 #2 Filtrate pump
362 #3 Filtrate pump
Average Radiation Level
Comments:

NG 14
320 Unclarified carb preg. tank lst

412 Jaguar hold tank 1lst
880 S-X preg tank
557 Y.C. repulper tank

Average Radiation Level
Comments :



. Sam~ Level

ple x 10711 Ext. MRH
No. Sample Location Time Date /uc/ml Remarks Gamma + Beta

AID LEACH TAws AREA 2nd FLOOR, AREA #15
635 #2 leach tank
650 #4 leach tank
775 U.S, Filter

Average Radiation Level

Comments:
ACID LEACH TANK AREA 1st FLOOR, AREA #16
761 Precoat mix tank

670 Leach tank floor sump pump
Average Radiation Level
Comments :

AC IRCUIT WASHING & CLASSIFICATION AREA #17
. 706 #1 diaphragm pump
715 #2 thickener
717 #2 diaphragm pump
720 #3 cyclone
735 #4 thickener
737 #4 diaphragm pump
Average Radiation Level
Comments :

YET.LOW 2nd FLOOR 18

500 Carl. clarified filter
550 #1 Product filter (back)

561 Yellow cake dust collector
541 #2 Precip tank
Average Radiation Level

Comments:



‘l’Sam- Level

ple x 10-11 Ext. MRH
No. Sample Location Time Date /uc/ml Remarks Gamma + Beta
YE P GING A #19

564 Drum Vibrator
566 Platform scales

577 Product moisture oven
Average Radiation Level
Comments:
ist FLOOR TAILINGS PUMP AREA, AREA #20

740 #3 Tailings pump 5 X 5
845 Organic hold tank lst floor
410 Jaguar mix tank

Average Radiation Level
Comments :

YE STORAG 21

945-A South end
945~-B Middle
945-C North end
Average Radiation Level __
Comments :

S5-X 2nd FLOOR 22

791 S-X feed flow meter
805 #1 Organic advance pump

809 #5 Organic advance pump
815 #1 Strip Mixer

822 #1 Strip Settler
Average Radiation Level
Comments:



"’Sam- Level

ple x 10"11 Ext. MRH

No. s € ation ime Date /uc/ml Remarks Gamma + Beta
UXIL Y FACILITIES 23

1 #1 Boiler

932 #2 Air comprescer

570-1 #1 NaOH Storage tank
386 #2 Vacuum pump

Average Radiation Level
Comments :

MI OFFICE 24

908~B Mill office
Comments:

& MILL LABORATORY, AREA #25

908~A Mill Lab
Comments:

IN 26

910-A Amenability room
910~B Main room

910-C Office

910-D Balance room
910-E Fluo room

910-¥ Conc. balance room

Average Rodiation Level
Comments:

HAREHOUSE, RREA #27

912-A Office
912~-B Northwest corner



®

ple
No.

912~C
912-D
912-E

Level
x 10~11 Ext. MRH
Sample Location Time Date /uc/ml Remarks Gamma + Beta

AREA #27, Cont'd.

Northeast corner
Southwest corner
Southeast corner
Average Radiation Level

Comments:

MACHINE SHOP & MOBILE EQUTPMENT, AREA #28

913-A Southeast corner
913-B Southwest corner
913-C Northwest corner
913-D Center
Average Radiation Level it
Comments:

913-E

ELECTRIC SHOP REA #29

Electric shop

Comments:

946~A
946-B
946-C

ICE BUILDING A #30

Lobby

Inner lobby

Main room

Average radiation Level

commentcs :

a85

CARPENTER SHOP, AREA #31

Carpenter shop

Comments s



"’Sam- Level

ple x 10-11 Ext. MRH
No., Sample Location Time Date /uc/ml Remarks Gamma + Beta

PRODUCTION FOREMAN'S OFFICE, AREA #32

941 Office
Comments:

ACID P S 33

1000-B Outside #2 acid plant

517-570~

975~A #1 Plant boiler room
Average Radiation Level

Comments:

TAILINGS

1000-F Tailings area
Comments :

OUTSIDE OF BUILDINGS EA #35

1000-C Near water tower
1000-E Near coarse ore grizzly
1000-A Parking lot

Average Radiation Level
Comments :

DEEP WELL PUMP HOUSE, AREA #36

925 Pump house
Comments:




] 0=

"'Sam- Level

ple x 10711 Ext. MRH
No., Sample Incation Time Date /uc/ml Remarks Gamma + Beta

CHANGE ROOM, AREA #37

906 Change Room
Comments :

SARAGE BUILDING, AREA #38

980~A West end
980-B East end

Average Radiation Level
Comments :

SAMPLE T S ROOM, AREA #39

35-A Scale room
Comments :

R ENCLOSURE 2nd FLOO 40

551 #2 product filter (front)
560-A Product dryer deck
560-B Product dryer, 2nd fooor east

563 Screw auger
Average Radiation Level
Comments:

CONTROL ROOM_- CRUSHING PLANT, AREA #41

071 Control room

072 Motor control center
Average Radiation Level

Comments :



«11s

‘..'Sam- Level

ple x 10-11 Ext. MRH
No. Sample ILocation Time Date /uc/ml Remarks Gamma + Beta
CRUSHING & SAMPLING BLDG, lst FLOOR, AREA #5-A {€ieanup-Period-Not—OLor., )

095 #5 Belt conveyor
045~C #1 Chain & bucket sampler
065-C #2 Chain & bucket sampler

090 Vezin sampler
Average Radiation Level
Comments:

CRUSHING & SAMPLING BLDG. 2nd FLOOR. AREA #6-A

035 #1 Impact breaker
045-B #1 Chain & bucket sampler
065-B #2 Chain & bucket sampler
055 #2 Impact breaker
o8n 5 x 6 Crusher

Average Radiation Level
Comments :

CRUSHING & SAMPLING BLDG, 3rd & 4th FLOOR, AREA #7-A

025 #1 Belt conveyor

030 #1 Vibrating screen

045-A #1 Chain & bucket sampler

065~A #2 Chain & bucket sampler

070-A Sample dryer (3rd floor)

070-B Sample dryer (4th floor)
Average Radiation Level

Comments :




QUESTION 12

12. A description of the procedure followed in determ-
ining the average daily and weekly exposures to airborne
radicactivity for each employee who frequently or oce-
asionally occupies areas where air contamination exceeds
MPC values specified in 10 CF™ 20.

ANSWER

One (1) survey constitutes all data developed over a
quarterly period.

At the end of the survey period, averages for each sam-
pling area are calculated from the total of all location
samples in that particular area as listed in Exhibit

11. These average sampling area values are weighted
with average worker occupancy in that area to determine
the average airborne radiation concentrations for those
workers who frequently or occasionally occupy areas
wherein 10 CFR 20 values are exceeded. The report
sheets, designated as Exhibit 111 are currently used

for these individual exposure summaries.

In addition, breathing zone surveys over representative
work cycles on One (1) worker in both the crushing and
product packaging areas is obtained a minimum of every
six (6) months. Occasionally other job classifications
are "breathing zone" sampled. The "breathing zone"
results are not incorporated into individual weighted
average calculations. They are used as a check on the
adequacy of our area sampling program.

Worker occupancy time studies were obtained by the
following method:

Crushing, Yard and Sample Preparation Personnel

Personnel assigned to these duties are rotated within
these assignments on a regular schedule. Daily time-
study sheets were self-completed by these personnel for
a one (1) year period and the results on each operator
averaged. These results will be re-evaluated every six
months by self-completed daily time studies over a
period of approximately(2) two werlk:z,



Question 12, Continued

Other Operating Personnel

Self-completed daily time study sheets were obtained
over approximately a thirty (30) day period. These
results were averaged in respec: to job classification.



EXHIBIT 3
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COMPANY QUARTER
LOCATION DATE
AIRBORNE RADIATION EXPOSURE REPORT
Conse- Conse- Expo- Area Tot. Ave.
cutive cutive sure Level Hours In Level
Job Cays Hours Areas x 10°11 Area x 10711 X
Title Emplovee Name on Job on Job MPC No. UC/ml-iUN+t. Hrs. % UC/ml MPC Remarks:




BREATHING ZONE SAMPLES

QUARTER

SAMPLED BY

ASSAYED BY

EQUIPMENT USED

EQUIPMENT CALIBRATED BY

TOTAL NUMBER OF SAMPLES TAKEN
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QUESTION 13

13. If respirators are to be used in your program to

contrhl the exposures of personnel to within the limits
spacified in 10 CFR 20, an application for their use is
to be submitted in accordance with Section 20.103 of 10

CFR 20.

ANSWER

No respirator factor is applied to individual airborne
radiation exposure calculations.



QUESTION 14

14. A description of mill discharge stacks ancluding stack heights, types
and concentrations of effluents discharged, method for controlling release
of radioactive material, and methods for determining the concentration of
radioactive material released to the environs.

ANSWER

Mill discharge stacks associated with the chemical processing of the ores
are described in Exhibit 1V. Natural draft is utilized on the 280 tank
Vent and the Pachucas. Ventilation blowers ror the remaining stacks are
described in answer to Question 8. Stack descriptions are as follows:

Con~
Height Ab- Type Discharge cen-
Stack ove Ground of Rate (cu. tra- Method of
Name (Meters) Release ft./sec.) tions* Samplin
Rotoclone 16.86 Y.C. Dust 42 /ue/ml X 500 ml impinger,
10-13 %" probe, lpm
5,808 for approx 30 min,
Y.C. Enclosure Vent 15.79 Y.C. Dust 228 27 * "
Precipitation Vent 16.43 Y.C. Dust 20 135 » .
#1 Pachuca 24 .41 Ore Dust 1C 300 " "
#2 Pachuca 24.41 Y 12 160 i »
#3 Pachuca 24.41 i 12 175 " "
280 Tank Vent 17.25 . 6 240 1"-%" Whatman
filter, 10 1lpm for
approx. 30"
#1 N. Drum Filter 15.83 4 259 Nil N "
#2 N. Drum Filter 15.83 " 259 Nil o "
#3 N. Drum Filter 15.83 " 271 Nil " v
#1 S. Drum Filter 15.83 g 271 Nil . "
#2 S. Drum Filter 15.83 iy 283 Nil X .
#3 8. Drum Filter 15.83 " 283 Nil " a

*Results Ar~ From 4th Quarter, 1961.

Calculation of total emission from all of the above stacks results in a
value of approximately 192 grams per day of which approximately 179 grams
per day is from the Rotoclone stack. This is the only stack provided with
an air cleaning device as described in answe. to Question 8,




. Question 14, Continned

All of the above-listed stacks are evaluated quarterly and diffusion
calculations performed periodically.

In addition to stack ei.luent measurements, Exhibit 1 shows scope of our
unrestricted area airborne radiation sampling program. Exhibit V describes
the sample location and number which may be compared toc the encircled
numbers on Exhibit 1 for reference. This sampling is performed on a
quarterly basis for fluorometric analyses of uranium content. Approx-
imately 40,000 liters of air is obtained for each sample. External rad-

iation readings are also measured at these unrestricted area sampling
locations.



EXHIBIT 1V



Page 1

ATMOSPHERIC DIFFUSION CALCULATIONS FOR PLAWT

QUARTER 19 °

Maximum rise due to effluvent temperature b {£fr.)

Whexe
2 =

a
h, max = 6.3%g G’gﬁi

s e B 3

[
R 1
R 0.43. 38 =~ 0.28 ya N1 J+2
\ ;o

Haximum rise due to effluent velocity i (£t.)

4.77

I*
bymax = 1 + 0.43 3 a8

g =
u =
Vg =

Ve

Acceleration dus to gravity (ft./sec.?) 32.15
Mean wind speed (ft./sec.)
Stack draft velocity (£t./sec.)

Q = Gas emission rate at temperature To (tt.sloec.)

T0 =
T =

A-

Effluent temperature (°¢)

Ambisnt air tempezature (°C)

o
To - Tl (¢C)

Parameters for calculating thermal rise (Bosanquet)
Gradient of potential atwmosphearic temperature (®c/ee.)

Maximum downwind concentration from a continuous point source 4 f/gg }
x max o .JL.... 10-3

ml /

err 1 ne

Digtance of the maxioum downwind concentration 2 (neters!

s mx - B

Q0 =
h =

1/ (2-n)

Emission rate (suc/mec.)

Source flaight fwetars)



Page 2

Mean wind velocity (weters/sec.)
@ = 2.718

™ = 3,1416
cz = and n are found in the following table 3.

Table 4.3 -~~~ Sutton's Value for C'2 as a Function of Stack Height, (h)
and Stability Parameter (n).

¢? [at various h values (meters) |,
(metezrs)n

R b = 25 h = 50 h =75 h=100

Large lapse rate 0.20 2.043 0.030 0.024 0.015
Zero or small
temperature 0.25 0.014 0.010 0.008 0.005
gradient
Moderate inversion 0.33 0.006 0.004 0.003 0.002
Large inversion 0.50 0,004 0.003 0.002 0.001

Footnotes: ("Metecrology and Atemic Energy", AECU 3066)

) § 71
2 49
3 33
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HEIGHT METERS
'l' DIAMETER INCHES
: DRAFT VELOCITY ft./sec,
GAS EMISSION RATE ft.3/sec. i ml,/sec.
BPFLUENT TEMPERATURF IS
%
M.P.C. for Unrestricted Area 8 x 10 -3 ve/ml MPC = 2 x 10712
Liters /uc/ml. X MPC for
- Date Time Remarks of Air Wind Velocity Unrestricted
| Sampled Directior 10~-12 Area
S
. Average
| Maximum downwind concentration of JSue/ml, occurs miles

or meters from the plant,

Maximum velocity rise

feeot.

Maximum temperature rise

e

t:“‘:"fﬂt‘

- —

Ambien: air temperature is an average of

Data obtained from

O¢. for

.

the quarter.

Gradient of potential at atmospheric temperature used is

1000 €t,
Lapse Rate

- -

O¢ per

comments s

* Yellowcake M. P.C.




1.

3.

The MPC for each stack is based on the MPC for unrestricted
areas if the dust is ore with the normal amount of dauvghter
producta. This is probably in error as all samples over MPC
are on aireas containing concentrate or exhausts where the
uranium is carried off in the moisture, but we have no way
to prove that some of the sample was not ore. We, therefore,
will possibly have to comply with the MPC for ore.

The vents on the Pachucas have considerable velocity. The
U308 in these samples is just solution containing dissolved
uranium that is blown out the stack duve to *he high velacity.
Much of this solution is combined with sclids in a mud which
falls out immediately upon leaving the stack.

Diffusion Calculations:

All wind speed measurements made during the quarter sre aver-
aged to obtain the mean wind speed,

Maximum downwind concentrations are actually less than shown
as the actual stack height was used in making the calculations
and no allowance made for the increase in effective stack
height due to velocity snd temperature rise.

The maximum downwind concentrations occur at distances ranging
from 1 to 1.7 miles from the mill., 8Should they 2ll occur at
the same point, the maximum downwind concentration would still
be only 0.0073 x 10~13 Jue/ml or 0.00092 x MPC., Taking into
account the increase in effective stack height due to tem-
perature and velocity rise would decrease this value by a
factor of about 5.
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EXHIBIT V
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SONFIDENTIAL Pace #1

Comrany

LOCATION

UNRESTRICTED AREA SAMPLES

DATE PREPARED

QUARTER

TYPES OF SAMPLES

SAMPLES TAKEN BY

SAMPLES ASSAYEID EBY

EQUI PMENT

EQUIPMENT CALIBRATED BY

TOTAL NUMBER OF DUST SAMPLES

TOTAL NWMBLR OF EXTERNAL RADIATION SAMPLES
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QUESTION 15

15, Where retention systems such as levees, dikes,
ponds, etc., are used to prevent the release of liquid

or solid waste containing radicactive material to off-
site areas, describe and submit an analysis of the reten-
tion capability and integrity of your system, conditions
that might lead to accidental release of the waste, the
environmental effects of such release and your program

of inspection and maintenance to prevent such an acc-
idental occurrence.

ANSWER

Drawing 62-10 in the Appendix shows tailings pond con~-
struction detail. The tailings area has been in use for
over 3 years and has proven its capability to retain

and store plant waste. We cannot forsee any circum-
stances which might lead to accidental release of the
impounded waste. If tailings waste did enter ground or
surface water supplies, this would be detected by our
water sampling program. Frequent maintenance checks

of the entire tailings area are made by the mill staff
to insure the integrity of the system.



QUESTION 16

16. A description of the method for determining expo-
sure of employees to external radiation. For film
badge studies, indicate number and category of personn-
el involved in the program.

ANSWER

A minimum of one (1) external radiation reading is
obtained at each airborne radiation sampling location
with an Eberline Model E-112B or equivalent beta-gamma
survey rate meter.

Commencing on April 1, 1962, film badge service will be
provided by R. 8. Landauer, Jr. & Company, Culver City,
California. Every quarter one (1) worker in each job
classification, except for office personnel, is badged
monthly for a period of three months.

The monthly continuity of film badgii 4 is retained on
the product packaging operator. The number of film
badges is approximately fourteen (14) per month.
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QUESTION 17

17. A copy of the written radiological safety operating
instructions supplied to employees. These instructions
should include provisions for personal hygiene, includ-

ing washing prior to eating or leaving the plant, instruct-
ions for wearing personnel monitoring devices, and
instructions for cleaning up dust and spills within the
plant.

ANSWER

Exhibit VI is a booklet which is issued to all newly-
employed personnel.

Exhibit VII is posted on various bulletin boards through-
out the mill area.
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INTRODUCTION

The existence of radioactive materials . . .
and, consequently, radiation itself . . . is as
old as the universe. The problem of radia-
tion as it might affect our health angd safety,
however, is relatively new,

It was not until 1895 that the form of
radiation known as X-Rays was discovered
by Wilhelm Konrad Roentgen. Since that
time, mankind has found increasing uses of
high energy radiation not only ‘or estab-
lished medical functions, but also in agri-
culture and industry. Properly handled and
developed, radiation promises to provide us
with a fuller, more abundant and happier
life.

RADIATION iS A
NATURAL FORCE - /‘\

LIKE ELECTRICITY- 55 3




As a tremendous potential source of basic
energy, however, radioactive materials must
be handled in a special manner to ensure
the safety of the people who work with it
and who will be served by ir. In much the
same manner as we need fo protect our-
selves from direct exposure and contact with
too much electricity, we also need to pro-
tect ourselves from too much radiation.

LIKE ELECTRICITY
CAN BE

. HARMFUL IN

LARGE AMOUNTS

e .
@A\FRYTY RuLES WUST BE OBSERVED !

This great energy source which is so use-
ful presents its own peculiar problems. It
is to cope with these special problems that
our established safety regulations must be
carefully observed.

With the recent dawn of the atomic era,
the U. S. Government, in cooperation with
private industry, established maximum per-
missible radiation exposure limits for the
human body. On the basis of these estab-
lished exposure limils, radiological safety
rules were developed to ensure on-the-job
health safety for employees of our industry
and others dealing with radioactive mate-
rials.

The personal protection provided for un-
der these established safety procedures is
sufficient to further ensure the employee
that during his lifetime he may absorb the
normal amount of radiation from doctors
and dentists in the course of exumination
and ftreatment without having radiation
build-up exceed the safe limit which might
prove injurious 1o health.

This company, keenly aware of the im-
portance of safety in all phases of mill oper-
ations, has prepared this employee manual
in the interest of your health and safety.




THE PROBLEMS OF RADIATION

There are, admittedly, some problems in
the handling of radioac..ve materials. Radio-
active materials emit energy which has the
power to demage living tissue.

Unfortunetely, we cannot avoid exposure
to radiation. We are all exposed to radia-
tion from outer space, cosmic radiation,
which increases in intensity as we go up in
altitude. For instance, in Denver, Colorado,
the mile-high city, we would receive twice
the radiation from cosmiz rays that we
would receivc at sea level. In addition, there
are radicactive elements within the make-
up of our own bodies, elements that have
been radioactive from the beginning of
time. Our bodies also tend to concentrate
radioactive materials that we take info our
bodies, particularly from the water which
we drink, Water in some parts of the coun-
try, particularly from some mineral springs,
has appreciable radioactivity. So, from the
beginning of time, man has been exposed
to inescapable natural radiation.

The effects of excessive radiation expos-
ure on the body are manifested in several
ways:

1. A sickness produced by a massive
overdose of penetrating external ra-
diation.

2. Localized injurious effects, generally
from overdoses of less penetrating
external radiation and most often to
the hands.

3. Radioactive poisoning resulting when
dangerous amounts of cerfain types
of radioactive materials enter the
body.

When we look at the foregoing, we re-
alize that we can get into trouble with radia-
tion by two entirely different means. One,
by radiation originating from a source out-
side the body and coming at the body from
the outside; the other, by exposure resulting
from radioactive materials which have been
taken into the body. It is aimost obvious 1o
us that precautions against one type of
hazard will not be particularly helpful in
protecting against the other type of hazard,
and that, in tact, the radiation problem is
made up of two separate problems.
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Therefore, it is fundamental to our under-
standing to realize that the radiation prob-
lem is not one, but two problems, the prob-
lem of external radiation, and the probiem
of internal radioactive poisoning.

The external -adiation hazard comes in
twao forms.

1. Llong-range, hichly penetrating ex-
ternal radiation,

2. Shr.irange, le « penetrating external
rac'ation,

This radiation effect is going on in our
bodies const. ntly. We are constantly being
bombarded by cosmic rays from outer space
and rays originating from radicactive mate-
rials in the structure of our buildings, in
our bodies, in the food we eat, etc.

Permissible radiation exposure figures
have been set far below the level at which
an injury can occur in any specific exposure

situation. They are set up at this low level

to reduce the cumulative effect of the radia-
tion exposure,

The degree of the problem depends upon
the quantity and type of radiation emitted.
External radiation at uranium-ore process-
ing mills such as ours is normally confined

to very low-ievel intensities. In many plant
areas the level is only “background” or the
same as would be found on a neighborhood
street. The complete absence of high-energy
sources at these mills precludes any pos-
sibility of massive overdoses with resulting
sickness or localized damage such as might
occur at certain AEC installations. This is
not meant to imply that external radiation
above maximum permissible concentrations
could not exist at some time; only that any
such existence, readily monitered through
the proper use of film badges, would be of
such a minor magnitude that control and
safety would be routine.

By contras: with the external radiation
exposure problem, the internal radiaticn ex-
posure problem is a much more complicated
one. Many factors are involved. There are
four possible ways to get radioactive mafe-
rials into the body:

1. By breathing.

2. By swallowing.

3. Through breaks in the skin.

4. By absorption through the skin.

Some chemical substances, such as so-
dium and potassium, are widely used
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throughout the body, and, therefore, if a
radicactive form of one of these elements
is introduced into the body, it will be dis-
persed throughout the entire body. Other
elements tend to concentrate in specific or-
gans, as iorline does in the thyroid gland.
The point t, remember is that body organs
react to a tubstance on the basis of its chem-
ical nature only, without regard to whether
or not the material is radioactive.

INTERNAL RADIATION 1S RECEIVED

| lowring,
g3
. Radwactive Materials.

THERE ARE SFVERAL PHECAUTIONS

As a result of much work in this area,
standards have been arrived at for the per-
missible body burden of various radiocactive
isotopes in the body. Working backward

10

from the permissible body levels, permis-
sible air concentrations of the materials were
arrived at, because it is primarily by means
of breathing and swallowing that the radio-
active materials can get into the body on a
continuous basis.

The problem of absorption through the
skin, where it exists, is handled oy the pro-
vision of suitable protective clothing or
gloves. The introduction of radicactive mate-
rial through wounds is avoided by standard
safety techniques to prevent injury.

In the handling of radioactive materials,
it is possible that certain processes will per-
mit the material to become airborne where
it can be breathed by personnel. It is neces-
sary under such circum.tances that varying
degrees of control precautions be taken. The
simplest situation might require merely the
application of erdine.y hygienic procedures.

In most cases, the problem is one of
maintaining good techniques over an ex-
tended period of time and insuring careful
compliance by all employees with all regu-
lations, even though the violation of a regu-
lation in a single instance might not, of it-
self, be extremely serious. For instance,
smoking is often forbidden in the areas

1
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where radioactive materials are handled be-
cause of the obvious ease of transferring
material from hand to cigarette to mouth
and, thus, into the body. Eating is generally
prohibited in the area for the same reason.
Sometimes it is necessary that the employ-
ces toke a full shower and change clothes
before they leave fo. home. In each case,
the degree of precaution is based upon the
nature of the hazard of the specific mate-
rial being handled.

In general, therefore, the approach to
the safe handling of radioactive materials
which may present an airborne radiation
hazard is to confine and contain the mate-
rials at all times so as to prevent their be-
coming airborne. All techniques are devoted
to this end.

If your work brings you into contact with
airborne radioactive materials, it is neces-
sary that you comply strictly with all of the
safety precautions which are laid down.
Under no circumstances should procedures
be violated or short cuts be taken on the
basis that one or two exposures won't
hurt anybody. While this may literally be
true, the effect of such a disregard of such
regulations over the long run may prove
injurious.

12

PLANT REGULATIONS

Following are rules and procedures for
governing each employee at the mills. These
should be learned and followed at all times:

If you do not understand the instruc-
tions, check with ycur supervisor. Also, re-
port any deficiencies Ir unusual conditions
to him.

EMPLOYEES WHO OBEY
RULES CAN WORK A

LIFETIME SAFELY N

THIS PLANT.

13




AREAS FOR RADIOLOGICAL SAFETY
RULES

The plant areas listed below are consid-
ered areas of radioactive airborne materials;
that is, areas where any radioactive material
may be dispersed in the air in the form of
dusts, fumes, mists, vapors or gases. Em-
ployees working in these areas must regard
the personal hygiene schedules and safety
plant procedures outlined on the following
pages:

Yellowcake Area: This area shall include the
yellowcake filters; the yellowcake slurry
ta'k; the yellowcake dryer; the yellow-
cake storage bin; the yellowcake loading,
weighing, sampling and storage areas;
the barren solution tank; the precipitation
tanks; the yellowcake exhaust fans and
all other areas which contain yellowcake.

Ore Receiving Area: This area shall include
the ore pad and stockpiles; the coarse
ore grizzly and bin; the crushing and
sampling plant; and the sample prepara-
tion building.

Fine Ore Bin: This area shall include the
belt tripper, the platform on top of the
fine ore bins and the feed belt transfer
points at the bottom of the bins.

14

PERSONAL HYGIENE

All employees working in any of the
YELLOWCAKE AREAS shall endeavor to pre-
vent yellowcake from entering the body.

Also, all employees in any DUSTY AREA
shall endeavor to prevent dust of any kind
from entering the body.

(1) Eating, drinking, smoking or chewing
shall be prohibited in the yellowcake
area.

(2) Lunch pails, food, drinks, tobacco and
smoking materials shail not be taken
into the yellowcake area.

(3) Men working in the Yellowcake, Ore
Receiving and Fine Ore Bin areas shall
store their lunches and eat them in an
area designated by the supervisor as
being non-dusty.

(4) All employees working in these areas
shall wash their hands thoroughly be-
fore eating, drinking, smoking or
chewing, and at the end of each shift
before leaving the plant i-ea.

(5) All skin eruptions, cuts, open wounds
and abrasions shall be covered with a
sterile bandage before entering and
while working in the Yellowcake area.

15




(6)

(7)

(8)

(9)

All employees working in the Yellow-
cake area shall shower before leaving
the plant site.

Operators and maintenance men clean-
ing or performing work on any of the
equipment in the Yellowcake area
which involves direct handling of yel-
lowcake in any manner shall wear
rubber or synthetic gloves, and aprons
or coveralls to be provided by the
company.

Gloves shall b2 washed clean before
removal and aprons washed clean after
removal. In no instance shall clothing
contaminated with yellowcake be worn
outside the plant area.

The productman shall change com-
pany-furnished coveralls avery day and
return the soiled clothing to the ware-
house for laundry.
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USE OF RESPIRATORS:

All employees required to work for any
period of time in a known or suspected
dusty location or in any area designated by
a supervisor as being above maximum per-
missible concentration regarding air-bcrne
radioactivity or other air-borne contamin-
ants shall wear an approved type respirator.

.. . Respirators must be worn at all times
while loading or dumping dry dusty ore.
Whenever possible, equipment operators
must load on the upwind side of the ore.

... The wearing of respirators in desig-
nated areas and on specific jobs shall be
rigidly enforced by all supervisors.

. . . Supervisors shall inspect respirators
regularly.

.. In no case shall a respirator which
hes been stored in a location where it may
have become contaminated with dust be
used before it is sterilized.

. . Wearing of respirators in any but
the proper position over the nose and mouth
shall be considered a violation of safety
rules and subject to management action.




CARE OF RESPIRATORS:

Emp'oyees wearing respirators must be
familiar with the FACELET and FILTER of the
respirator and know how to exercise proper
use and provide the proper care of
respirators.

Respirator Facelet: That portion of the res-
pirator which contacts the face. It is made
of soft white cloth and can be easily
replaced.

Respirator Filter: That part of the respirator
which cleans the air being inhaled by the
wearer. It is made of a special felt cloth
material and is easily replaced.

.. . Filters in respirators shall be changed
as often as necessary to give maximum
filtering effect to the wearer. Anytime
visible dust has collected on the filter, the
filter shall be changed.

. . . Facelets for the respirators shall be
changed as often as necessary to insure
clean contact with the face.

. . . Respirators must be kept clean at all
times by disassembly and use of soap and
warm water.

18

... At least once a week respirators shall
be sterilized by using cotton swabs soaked
in alcohol. Materials for the sterilization
process are provided by the plant. Indivi-
duals using respirators will be responsible
for sterilizing their own respiratory
equipment.

. . . In no case shall a respirator which
has been stored in a location where it may
have become contaminated with dust be
used before it is sterilized.

19




EXHAUST SYSTEMS MUST BE OPERATED
AS DESIGNED

G

G000 DESIGN & INSTALLATION CAN BE RUINED
8Y POOR OPERATION OR MAINTENANCE

DUST AREAS

.. All dust collection fans must be in
operation and blast gates must be properly
adjusted at all times while crushing, sam-
pling, cleaning up, preparing samples, or
any other operation liable to produce dust.

.. Dust suppression equipment and ad-
ditional water sprays must be used when
crushing dusty ore.

... Respirators must be worn at all times
while loading or dumping dry dusty ore.

. Whenever possible, equipment oper
ators must load on the upwind side of the
ore.

20

... Loading areas, grizzly and coarse ore
bin must be kept clean.

. All areas must ' . kept clean as pos-
sible at all times to minimize airborne dust
and to prevent contamination of shoes and
clothing.

DUST CLEANUP

.. Water, damp rags and vacuum only
can be used for dust cleanup.

. . . NEVER UNDER ANY CONDITION
MAY COMPRESSED AIR BE USED TO CLEAN
UP DUST. BROOMS CAN BE USED ONLY IF
AREA IS WETTED FIRST WITH WATER.

BROOMS STIR UP DUST
ot USE
TN VACUUM
(ﬁ“’ CLEANERS

21




FILM BADGE

The film badge is a device designed fto
be worn or carried by an individual for the
purpose of measuring the external radiation
exposure. Film badges are worn by one or
more individuals in each of the job
classifications.

Each individual who is issued a film
badge will wear the badge for a period of
13 weeks. At the erd of this period, a new
badge is furnished another individual in the
same job classification to be worn for the
next 13 week period. The 13 week schedule
is repeated with all employees so that over
a period of time each employee within the
same job classification will wear the badge
for a 13 week period. One portion of the
badge is used throughout the 13 week pe-
riod, another part of the badge is changed
every two weeks,

Care must be taken to follow the listed
rules to prevent a false exposure reading
on the film. False readings will be returned
if the film is subjected to unusual heating,
light, pressure, partial shielding or wetting
with mill selutions.

22

FILM BADGE REGULATIONS

.. . Wear the badge face-out with no ob-
struction before the face of the badge.

.. . Keep the badge clean at all times, If
the badge is splashed with contamination
of any kind, clean it immediately.

. . . Report to the foreman anything un-
usual that may cause the film to be
contaminated.

. .. Do not subject the badge to extreme
heat of any kind.

. . . Do not allow the badge to face a
welding area at a close range.

. . . Report a lost badge to the foreman.

. . . Return film badges to their desig-
nated storage cabinets before leaving the
plant area.

23




ADDENDUM

The regulations and procedures pre-
sented in this bookiet wili be considered
supplemental to our official Plant Safety
Rules and Regulations

in addition to the information given
herein, the following items are available for
the inspection of each employee

1. AEC Regulations

2. Source Materiais License

3. Operating Procedures
4. Form AEC-3
C

ontact your supervisor or the office man-
ager if you wish 1o examine those provi-
sions affecting this cperation and your
Wk,
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1B VI June 14, 1960

T0: ALL EMPLOYEES

SUBJECT RADIOLOGICAL SAFETY
Teminmn mronaseon e

ATTACHED TO THIS BULLETIN ARE INSTRUCTIONS WHICH SET FORTH PROVISIONS
FOR PERSONAL HYGIENE INCIUDING WASHING PRIOR TO EATING OR LEAVING
THE PLANT, INSTRUCTIONS FOR WEARING RESPIRATORS AND FILM BADGES, AND
INSTRUCTIONS FOR CLEANING UP DUST WITHIN THE PLANT.

THESE INSTRUCTIONS ARE FOSTED IN THIS MANNER IN THE INTSREST OF YOUR
HEALTH AND TO SUPPLANT PREVIOUS VERBAL INSTRUCTIONS GOVERNING RADIO-
LOGICAL SAFETY.

THE MAXIMUM PERMISSIBLE RADIATION EXPOSURE LIMITS HAVE BEEN ESTAB~
LISHED BY THE A.E.C. SO THAT YOU MAY RECEIVE THE NORMAL AMOUNT OF
RADIATION FROM DOCTORS AND DENTISTS DURING THE COURSE OF AN EXAMINA- :
TION WITHOUT THE TOTAL YOU RECEIVE DURING YOUR _IFETIME EXCENDING THE b
SAFE LIMIT. f;

IF YOU DO NOT UNDERSTAND THE INSTRUCTIONS, CHECK WITH YOUR SUPERVISOR,
ALSO REPORT ANY DEFICIENCIES OR UNUSUAL CONDITIONS TO HIM.

E ~7 /,/
// : " L3
(i
& B BRYA?

Mill Superintendent
ca



1.

2,

S

6.

7

9.

10,

YELIOWCAKE AREA:

ORE RLCEIVING AREA:

FINE CRE BIN AREA:

YELLOWCAKE :

HADTATION :

June 14, 1960

S-W RADIOLOGICAL SAFETY RULES

DEFINITIUNS

This area shall include the yellowcake filters; the
yellowcake slurry tank; the yellowcake dryer; the
yellowcake storage bin; the yellowcake loading,
weighing, sampling, and storage areas; the barren sol-
ution tank; the precipitation tanke; the vellowcake
exhaust fans; and all other areas which contain yellowe
cake.

This area shall inclule the ore pad an’ stockpiles;
the coarse grizzly and bin; the crushing and sampling
plant; and the sample preparation building.

This area shall include the belt tripper, the platform
on top of the fine ore bins, and the feed belt transfer
points at the bottom of the bins.

The common name used to identify the product made by
the Susquehanna~western uranium mill.

Any or all of the following: alpha rays, beta rays,
gamma rays, X-rays, neutrons, high speed electrons, high
speed protons, and other atomic particles; but not sound
or radio waves, or vigible, infrared, or ultraviolet

light.

RADIOACTIVE AIR-BORNE MATERIAL: Any radioactive material dispersed in the

air in the form of dusts, fumes, miste, vapore, or gases.

MAXIMUM PEPMISSIBLE CONCENTRATION The radiaticn limits established by the

RESPIRATOR FACELET:

RESPIRATOR FILTER:

FILM BADGE:

A.E.C. and published ir the Federal Register, Title 10,
Part 20 It 15 believed that the standarde incorporated
in these regulations provide, in accordance with present
knowledge, a very substantial margin of safety for ex-
posed individuals.

Is that part of respirator which contacts the face., It
is made of soft white cloth and can be easily replaced.

Ie that part of respirator which oleans the uir being ine-
haled by the wearer. It is made of a special felt cloth
material and is easily replaced.

A device designed to be worn or carried by an individual
for the purpose of measuring the external radiation ex-
posure.
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Radiological Safety Rules

PERSONAL HYGIENE
eramoER e w

1.

7

10.

All employees working in any of the yellowcake areas shall endeavor to
prevent yellowcake from entering the body. This will be accomplished
by following all rules and practicing good personal hygiene at all times,

All employees working in any dusty area shall endeavor to prevent dust of
any kind from entering the body.

All employees working in the Ore Receiving, Fine Ore Bin, or Yellowcake
area shall wash their bands thoroughly before eating, drinking, smoking,
or chewing, and at the end of each shift before leaving the plant ares.

Bating, drinking, smoking, or chewing shall be prohibited in the Yellow=
cake area,

lunch pails, food, drinks, tobacco, and smoking material shall not be
taken into the yellowcake area.

Mea working in the Yellowcake, Ore Heceiving, and Fine COre EBin areas shall
store their lunches and eat them in an area designated by the supervisor
as being non-dusty.

All skin eruptions, cuts , open wounds, and abrasions shall be covered with
a sterile bandage before entering and while working in any of the Yellows
cake area,

All employees working in the Yellowcake area shall shower before leaving
the plant site,

Uperators and maintenance men cleaning or performing work on any of the
equipment in the Yellowcake area which involves direct handling of yellow=
cake in any manner shall wear rubber or synthetic gloves, and aprons or
coverallas to be provided by the company. Gloves sha’l be washed clean
before removal and aprons washed clean after removal. In no case shall
clothing which is contaminated with yellowcake be worn outside the plant
area,

The productman shall change company-furnished coveralls every day and re-
turn the sciled clothing to the warehouse for laundering.

RESFIRATORS

1,

All employees required to work for any period of time in a known or sus-

pected dusty location or in any area designated by a supervisor as being

above maximum permissible concentration regarding air-borne radicactivity
or other air-borne ccntaminants shall wear an approved type respirator,



Rules
-2-

Filters in respirators shall be changed as often as necessary to give
maximum filtering effect to the wearer. Anytime visible dust has collected
on the filter, the filter shall be changed.

Facelets for the respirators shall be changed as often as necessary to ine
sure clean contact with the face.

Respirators must be kept clean at all times by disassembly and use of S808p
and warm water, At least once a week respirators must be cleaned and ster=
ilized. Sterilization is accomplished by using cotton swabe soaked in al-
cohol provided. Individuale using respirators will sterilize their own
respiratory equipment each shift that it is used.

In no case shall a respirator that has been stored in a location where it
may have become contaminated with dust be used before it is sterilized.

The wearing of respirators in designated areas and on epecific jobs shall

be rigidly enforced by all supervisors. Supervisors shall inspect respi-e
ators regularly.

The wearing of respirators in any tut the proper position over the nose and
mouth shall be considered a violation of posted safety rules.

DUST CLEANUP

1.

2.

3.

1.

Never under any condition can compressed air be used to clean up dust.
Broome can be used only if ares is wetted first with water,

water, damp rags, and vacuum only can be used for dust cleanup.

All areas must be kept as clean as possible at all times to minimize air-
btorne dust and to prevent contamination of shoes and clothing.

Dust suppression equipment and additional water sprays must be used when
crushing dusty ore.

All dust collection fans must be in operation and blast gates must be prop-
erly adjusted at all times while crushing, sampling, cleaning up, preparing
samples, or any other cperation liable to produce dust.

loading areas, grizzly and coarse ore bin must be kept clean.

Respirators must be worn at all times while loading or dumping dry dusty
ore. whenever possible, equipment operators must load on the upwind side
of the ore.

BADGES

Film badges are worn by one or more individuals in each of the job classi-~
fications.




Rules
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.
€+ The same individual wears the fila badge for a period of 13 weeks. Then
A& new badge is furnished for another individual in the same Jjob clasei-

fication for the following 13 week period. Over a period of time each

individual in each job classification will wear the badge for a 13 week
period. One portion of the badge is worn for 13 wveeks and the other is
changed every two weeks,

3: Care shall be taken to follow the below licted rules or a false exposure
reading will be recorded on the film,

(a) Wear the badge face-cut with no obstruction before the face of
the badge.

(b) Keep the badge clean at all times. If the badge is splashed with
contaminatior of any kind, clean it immediately.

/

¢) Report to the foreman anything unusual that may cause the film to
be contaminated.

(d) Report a lost badge to the foreman.
(e) Uo not allow the badge to face a welding area at a close range.

(f) Do not subject the badge to extreme heat of any kind.

k., Falee reading will be returned if the film is subjected to unusual heating,
. light, pressure, partial shielding, or wetting with mill solutions.

S5« A storage cabinet is provided where the film badge shall be placed when the
individual leaves the plant area.
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