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1.0

Introduction

In accordance Condition #29 of NRC License SUA-1473, the following mill demolition plan
is proposed by Rio Algom for the purposes of demolishing the structural features associated with
the Ambrosia Lake uranium ore processing facility. This plan addresses the removal of surface
structures in preparation for subsequent implementation of the surface reclamation release phase
of the overall site decommissioning process. This plan does not address the cleanup criteria that
will be used as part of license termination and transfer to the site long term custodian. Release
criteria are being developed to address license termination. Rio Algom anticipates that this plan
will be submitted For NRC review and approval by March 2003 as Volume II of the Site
Decommissioning Plan.

2.0

Mill Demolition Criteria/Objectives
The following objectives/criterla will be imposed during mill demolition activities:
2.1

Perform mill demolition activities in a manner that protects employee health and safety
and the environment;

2.2

Release of equipment or packages from the restricted area for unrestricted release shall
be in accordance with License Condition 25.

2.3

Transfer of equipment to another NRC licensed facility will be in accordance with
applicable NRC and Department of Transportation regulations.

2.4

Work performed on mill demolition will follow established operating procedures or
radiation work permits and managed in accordance with License Conditions 14, 15, and
16.

2.5

Disposal of

byproduct materials shall be performed in accordance with License

Conditions 30, 32, 36, and 41, as modified within this demolition plan.
2.6

All records generated during mill demolition required by regulation or License shall be
maintained in accordance with License Conditlo. 20.

Rio Algom Mining LLC - Mill Structure Demolition Plan
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2.7

Rio Algom will maintain sufficient financial assurance to perform the mill demolition
activities in accordance with License Condition 22.

The current estimated cost for mill

demolition, as established within the overall financial assurance mechanism in place at
the site, is in excess of $1.2 million.

3.0

Site History
Rio Algom Mining LLC's Ambrosia Lake uranium processing mill is located in McKinley
County in northwest New Mexico approximately 25 miles north of Grants and 85 miles northwest of
Albuquerque.

Mill construction was initiated in 1957 culminating with production of the first

uranium concentrate in November 1958.

The site was owned and operated by Kerr-McGee

Corporation from 1958 to January 1989 when Rio Algom acquired the site.
Conventional milling operations were placed on deferred production status in 1985
pending more favorable market conditions. In 1986, a Tailings Stabilization Plan was submitted
that outlined the engineering design plan for reclaiming the tailings disposal areas. Reclamation
of the tailings impoundments was initiated in 1986 and has been completed with the exception of
minor erosion protection elements.

Throughout this time, the mill processing facilities were

maintained in a standby mode with a continued reduced uranium production coming from old
stope leaching and ion exchange activities.
The site is authorized to accept 11e (2) byproduct waste materials and has received
minimal quantities for disposal as authorized under NRC License Condition #41. Waste materials
consist of crushed yellowcake drums, waste materiais generated at in-situ uranium leach
production facility, and small quantities of soil wastes from some abandoned licensed sites within
the State of new Mexico.
Due to protracted unfavorable market conditions, Rio Algom management decided in
mid 2002 to initiate the necessary steps to pursue overall site closure including mill demolition. The
facility has produced over 130 million pounds of yellowcake and generated approximately 33
million tons of mill tailings.

Rio Algom Mining LLC - Mill Structure Demolition Plan
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4.0

Facility Description
4.1

Conventional Mill Process (Normal Operations)
The functioh of Rio Algom Mining LLC's uranium mill is to extract uranium oxide
(U3 08 )

from uranium-bearing ores and concentrate it into a product commonly called

"yellow cake." Figure 1 provides a pictorial schematic of the milling cycle and Figure 2
presents a mill process circuit diagram. Appendix A presents a print depicting the mill
process flowchart for conventional operations.
Trucks haul the grayish sandstone ore to the mill from company-owned mines in the
Ambrosia Lake region and from other mines in the area. The trucks drive up on large
scales, and the ore is weighed. The trucks move from the scales to the moisture sample
station, where ore samples are taken and weighed. The samples are then dried and
weighed again to determine the moisture content.

Accurate computation of the

moisture content is highly important, because the amount of ore fed to the mill is always
figured in dry-ton equivalents.
From the moisture station, the trucks roll on to the ore receiving pit where the ore is
dumped. The ore receiving pit contains 16 ore pockets, each of which will accommodate
1,000 to 1,200 tons of ore. Each pocket of ore is referred to as an ore "lot', and individual
lots are crushed and sampled separately for accountability purposes.
Large front-end loaders move the ore from the pockets to a "grizzly' or grill. The
material drops into the primary crusher where the ore is crushed into chunks less than six
inches in diameter. A 36-inch conveyor belt speeds the ore from the primary crusher to
the secondary crusher, which further reduces the ore into less than one-inch diameter
chunks.
Leaving the secondary crusher, the crushed ore drops onto another conveyor belt
and is carried to the sample tower. In the tower, the ore lot passes through a series of
automatic sample cutters. The ore is cut until a 200-pound sample, representative of the
Rio Algom Mining LLC - Mill Structure Demolifion Plan
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entire lot, is obtained. Further manual sampling reduces the sample to a six-ounce
amount, which is used by chemists to obtain an accurate assay of the uranium oxide
content of the original ore lot. The ore then passes to the fine ore storage bin.
The fine ore storage bin serves two basic purposes. First, it provides storage capacity
for the ore prior to chemical processing, and second, it provides a facility for blending the
ore to the proper grade for plant processing. Ore leaving the fine ore bin divides into two
lines and is fed to the rod mills. Flowing into the rod mills, the ore is mixed with water and
ground to minus 28 mesh. This means the ore is reduced to a size that will pass through a
screen with 28 openings to the lineal inch.
As the ore leaves the rod mill, it is in the form of a mud slurry of approximately 70
percent solids and 30 percent water. Up to this point, the ore has been physically treated;
no chemicals have been added. n summary, it has been weighed, sampled for moisture,
crushed, sampled for uranium content, blended and ground. The ore is now ready for
chemical treatment.
From the rod mills, the ore slurry is pumped to the leaching agitators. As the slurry
enters the leaching circuit, sulfuric acid and sodium chlorate are added. Uranium and
any other metals that are soluble in sulfuric acid are leached, or dissolved. The sodium
chlorate oxidizes the ore, which speeds up the leaching process and improves the
recovery.

During the leaching process, the ore slurry is continuously mixed with the

leaching and oxidizing agents for approximately three to four hours. At the end of the
leaching phase, the ore is pumped into cyclone classifiers for sand-slime separation. This
classifier separates the heavier particles (sand) from the lighter particles (slime) by
centrifugal force.
The sand is removed from the bottom of the cyclones and the slime from the top.
The sand, still in a slurry staie, is fed into a five-stage rake classifier circuit, where it is
thoroughly washed with acid-water solution. As the sand is washed, the uranium, now in
solution, is separated from the individual sand grains. At the end of the rake classifier
circuit, the barren sand is pumped to the tailings disposal pond.
From the cyclones the lighter component of the ore slurry (slime) is pumped to the
thickener circuit. Here the slime goes through a seven-stage washing cycle to remove
Rio Algom Mining LLC
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attached micro particles of uranium. Barren slime removed from the last thickener is
pumped to the tailings disposal pond. The washing of the sand and slime particles, as
described above, is collectively referred to as counter current decantation. This means
that a weak acid solution is advanced counter current to the flow of sand and slime in a
washing or scrubbing action to displace the higher grade uranium solution that is still
attached to the tiny particles.
As the acid-water-uranium solution leaves the No.1 thickener, it has advanced
through five stages of sand washing and seven stages of slime washing. The solution now
contains all the uranium that can be economically removed from the ore (90-97 percent).
This completes the second stage of ore processing. In summary, the leaching and counter
current decanttion processes remove the uranium from the host rock.
As has been previously pointed out, the leaching process removes metals other
than uranium from the host rock. Ambrosia Lake ore normally contains trace amounts of
vanadium, molybdenum, iron, and various other metals. Therefore, it is necessary to
extract the uranium from the acid-water solution. This is accomplished by a process
known as "solvent extraction."
Before entering the solvent extraction (SX) circuit, the solution is clarified or filtered to
assure that no minute solid particles of slime are entrained. As the uranium solution enters
one end of the SX circuit, barren solvent solution is introduced at the other end. The two
solutions advance counter current to each other through four stages of mixing and
settling. The solvent extraction, or liquid ion exchange process, performs two basic
functions. First it selectively removes the uranium from the acid-water solution leaving the
unwanted metals in solution. The concentration is accomplished by advancing solvent
through the circuit at one-third the rate of acid-water solution flow. This concentrates the
uranium in the solvent three-fold.
The barren acid-water solution, or "raffinate", free of uranium, leaves the last stage
of the solvent extraction circuit and is pumped back to the thickener and rake classifier
circuits as a washing solution, or to the tailings disposal pond.
From the solvent extraction circuit, the uranium, now concentrated in the solvent
solution, is pumped to the stripping circuit. Here the uranium is stripped from the solvent in
Rio Algom Mining LLC - Mill Structure Demolition Plan
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a four-stage mixer-settler circuit and again concentrated. The latter is accomplished by
advancing one part of stripping solution through 10 parts of solvent solution. The acid-strip
solution leaving the circuit contains approximately 30 times the concentration of uranium
as compared to the acid-water solution that was introduced into the solvent extraction
circuit.

The solvent leaving the last stage of the stripping circuit isfree of uranium and ready
for re-use in the solvent extraction circuit. The solvent might be referred to as a "selective
carrier" of uranium. It picks up uranium in the solvent extraction phase and transfers
uranium to the acid-stripping solution.
Leaving the stripping circuit, the acid-strip solution, containing concentrated
uranium, flows to the precipitation circuit. Here the uranium, which up to this point has
been in solution, is caused to precipitate or actually "fall out" of solution. The addition of
ammonia, air and heat in the precipitation circuit causes the uranium to become
insoluble in the acid-strip solution. During precipitation, the uranium solution is constantly
agitated to keep the solid particles of uranium in suspension.
Leaving the precipitation circuit, the uranium, now in suspension rather than
solution, is pumped to a thickener tank where the solid uranium particles are allowed to
settle to the bottom of the tank. From the bottom of the thickener tank the precipitated
uranium in the form of a slurry (about 30 percent solids) is pumped to a three-stage drum
filter circuit. Moving through the filter circuit, the uranium is thoroughly washed to remove
any soluble salts that might be entrained in the product.
The uranium leaves the last washing filter in the form of a filter cake. It is dropped
onto a perforated plate where a roller pushes the material through the openings into
spaghetti-like particles. The material in this form is fed to the steam-heated Proctor
Schwartz dryer. The dried product containing 80 to 90 percent uranium oxide is crushed
to a minus 1/4 inch particle size and packaged in 55 gallon drums for shipment.
4.2

Ion Exchange and Precipitation Process (Standby Operations)
Durinug normal mining operations, water recovered from mine dewatering
activities were collected through pipelines and transferred to a centralized ion exchange
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plant located at the mill. This allowed for the treatment of the recovered mine water for
naturally occurring uranium and radium to meet federal EPA NPDES discharge limitations
under 40 CFR 440. The treated mine water was then discharged down a natural water
course, Arroyo del Puerto.
As mines were placed on standby status, uranium production continued under
the old stope leaching program. This program consisted of dewatering the mines using
the existing dewatering system.

After the mine water was treated, a portion was

returned to the mines and re-injected into the dewatered open stopes under the Class V
Underground Injection Control program administered by the New Mexico Environment
Department. This old stope leaching program operated at the various mines from 1964
through 2000.
Mine water enters the IX Plant and passes through upflow cascade resin columns
containing an anion exchange resin which selectively removes the uranium from the mine
water.

The uranium is euted from the resin with a 1.5 normal brine solution, which is

pumped to a storage tank for future precipitation.
The rich eluate from the storage tank is pumped to the precipitation tank where
sulfuric acid is added to acidify the solution and ammonia is added to control pH in order

to maximize the precipitation of
precipitation process.
pounds per pound of

U308.

Hydrogen peroxide is then added to initiate the

Hydrogen peroxide is added at a rate varying from 0.2 to 0.4
U308.

In approximately 8 to 12 hours, which constitutes the reaction time, 5 to 10 gallons
of flocculant is added to increase the rate of settling. Following the settling process, the
liquid fraction is decanted for disposal via evaporation and the settled solids are
transferred to product storage and maintained in slurry form for eventual transportation to
another licensed facility for drying, packaging and transport to a conversion facility.
Figure 3 provides a flowchart of the precipitation process during standby operations.
Appendix B contains a compilation of prints/diagrams of the vaCrious structures present at
the mill facility that are directly associated with the uranium ore processing.

Rio Algom Mining LLC - Mill Structure Demolition Plan
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5.0

General Demolition Procedures
The following general procedures will be utilized during the demolition activities at the site:
5.1

Prior to start of demolition in a discrete area, mill facilities and equipment in that area will
be washed down to minimize potential residual contamination;

5.2

Release of salvageable materials shall be performed in accordance with License
Condition #25. A copy of the existing release survey procedure is provided in Appendix
C. Salvageable items will be surveyed and if required, decontaminated until established
release levels are obtained.

Salvageable materials will be placed in a designated

salvage area;
5.3

Equipment will be dismantled/broken up and buried in the approved disposal areas.
Underground utilities and pipelines that are more than 2 feet below final grade will remain
in place. Foundations will either be broken up or remain in place and be covered with a
minimum of two (23 feet of clean cover material. The final grade (contour) is projected to
approximate the existing surface elevation in the mill area.

Areas where Rio Algom

expects to leave foundations intact include the lower portions of the thickeners, any
basement type area, and any foundations that extend two .feet below existing grade.
Underground cavities that are below grade, such as the crushing circuit from the primary
crusher to the ransfer house, shall remain in place and will be backfilled.

Figure 4

identifies those areas where Rio Algom expects to leave foundations and/or subgrade
components intact.
5.4

Disposal of all demolition waste that is classified as 1e.(2) byproduct material, as defined
by the AEA of 1954, as amended, shall be performed in accordance with approved
disposal practices as authorized by License Conditions #30, 32, 36, and 41 with the
following modification. Placement of waste materials in excavations associated with the
mill ( ore pockets) will be authorized provided similar disposal controls as currently
authorized are used.

Figure 5 identifies the existing approved disposal areas and the

proposed disposal areas for mill demolition debris.

Disposal areas will be closed in

accordance with License Condition #41 (1), which requires Rio Algom to submit a final
reclamation plan upon the end of receipt operations.

Rio Algom anticipates that

reclamation efforts in areas where mill demolition debris will be disposed will involve either
Rio Algom Mining LLC - Mill Structure Demolition Plan
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the placement of an engineered cover to control radon emissions or alternate release
criteria will be requested.

5.5

Surplus chemicals/materials will be removed for sale or disposal prior to demolition of the
area where these materials may be present. All gear boxes, transformers, motors, etc. will
be drained prior to demolition with the drained material disposed in accordance with
applicable regulations.

5.6

The demolition schedule shall be developed between site management and the
selected demolition contractor and will take into consideration safety, radiation
protection, personnel availability, salvage potential, contamination control, and weather
constraints. At a minimum, any regulated asbestos containing materials shall be abated
from a structure prior to commencing structure demolition.

6.0

Specific Demolition Procedures
Standard Operating Procedures ("SOP") specific to the demolition activities will not be
developed until the contractor selection process has been completed.

This will allow site

management to develop more specific and effective SOPs because important information will
be available including knowledge of the type of equipment that will be used, size of contractor
workforce: proposed demolition schedule, and anticipated health and safety considerations. All
SOPs will be developed in accordance with License Condition #14. These SOPs will oufline the
tasks required to perform the activity along with any radiation protection and/or contamination
control practices to be followed while performing the task. The SOPs will outline specific personal
hygiene practices to be followed to minimize potential radiological contamination, spill control
measures, and any actions to take in the event an upset condition occurs. Appendix C contains
an example of the specific radiation protection and control practices that are currently
implemented for the yellowcake area and will be incorporated into the demolition SOPs.
In the event that a SOP is not developed for a planned task, a Radiation Work Permit
(RWP) will be developed and implemented in accordance with License Condition # 15. The RWP
procedures will describe and identify the potential hazards to assure appropriate precautions are
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implemented and maintained for worker protection. The RWP will typically consider the following
items, as appropriate:
A.

Identify areas where dismantling activities will be conducted;

B.

Perform inspections and monitoring surveys where appropriate, to define potential
radiological hazards;

C.

Specify precautions to be taken and monitoring to be performed. Precautions may
include wetting areas to minimize airborne contamination, access restrictions, respiratory
protection or protective clothing, and time restrictions;

D.

Provide task-specific training as appropriate to assure exposures are ALARA and activities
are conducted in a safe manner;

E.

Specify that any anomalous conditions are to be reported immediately to the RSO for
further investigation, if warranted.

7.0

Waste Management
During operation, mill effluents and wastes are minimized to the extent reasonably
achievable through the use of process and engineering controls. This goal will continue through
the demolition phase as well as described below.
7.1

Gaseous Effluents
The ventilation control systems for the mill are described within Section 6 of the
Health Physics and Environmental Programs Manual as authorized and referenced within
License Condition #10. These systems are designed and operated to serve normal mill
operating purposes.

The ventilation and gaseous effluent control systems will not be

operated upon initiation of mill demolition due to the hazards associated with maintaining
electrical power supplies to areas undergoing demolition. Emissions will be controlled to
the extent practicable by pre-washing all facility components prior to demolition and
through the use of water sprays during actual demolition work.

Rio Algom Mining LLC - Mill Structure Demolition Plan
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The existing environmental air monitoring network, consisting of five (5) ambient air
monitoring stations, will remain operation during demolition activities.

7.2

Liquid Effluents
Water used in the mill circuit "pre-washing" phase as well as during demolition
activities will be disposed within lined evaporation cells. Drains and sumps in the mill will
be maintained until mill demolition progress requires them to be removed or abandoned.
The wash water from the drains and sumps will be directed to the lined cells.
A decontamination area will be established to allow for equipment washing prior
to release. This area will either be an enclosed building with a sump/water containment
system or will be a building slab from a previously dismantled building. The size of the
equipment requiring decontamination and/or weather constraints will dictate which wash
facility is used. All wash water will be collected and disposed within lined evaporation
cells.
Sanitary (domestic) wastes will be kept segregated from all demolition liquid
wastes.

7.3

Solid Wastes
Solid waste generated during demolition activities will consist of two types:
uncontaminated and contaminated.

Because the demolition program will assume all

materials within the restricted area are contaminated with residual radioactive material
until surveyed and proven otherwise, no preliminary surveys for radioactive contamination
will be performed.

By definition (AEA, 1954, as amended), all wastes generated from the

actual demolition of the process equipment and buildings will be classified as 1le.(2)
byproduct material.
7.3.1

Uncontaminated Waste
Uncontaminated wastes generated during demolition activities will consist
of materials such as trash, papers, and various other similar type materials. This

Rio Algom Mining LLC - Mill Structure Demolition Plan
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general type waste, which isexpected to be generated from offices, lunchrooms
and shops, will be disposed of within a Company landfill in accordance with New
Mexico Solid Waste Regulations or be collected and transported to the regional
landfill.
7.3.2

Contaminated Waste
30,000 cubic yards of contaminated debris is expected to be generated
from the dismantling of the mill components and structures, excluding concrete
and any soil that may be excavated. Actual disposal quantities/volumes will be
documented. Appendix D provides a table of the building/structure dimensions
and the estimated material quantities that are expected to be generated during
demolition. Disposal of all demolition waste that isclassified as I I e.(2) byproduct
material, as defined by the AEA of 1954, as amended, shall be performed in
accordance with approved disposal practices as authorized by License
Conditions #30, 32, 36, and 41 with the following modifications.
Rio Algom is proposing to dispose of waste materials generated from the
demolition process in existing excavations associated with the mill facilities as
additional backfill.

These excavations include the ore pockets, subgrade

conveyor system components, and the CCD thickeners; provided that similar
disposal controls are used as those currently used for the approved disposal areas.
This will include the final reclamation design parameters, as needed.
Rio Algom also proposes that large, bulky or irregular mill components that
may pose greater health and safety risks to workers if they are dismantled or
disassembled be placed in the disposal area intact and void spaces within these
components filled with grout or other fill material. Examples of these items may
include boilers, pressure vessels and emission control equipment.

8.0

Site Health, Safety and Environment Program
Demolition work is a straightforward exercise of dismantling and handling of equipment
with the exception that added precautions must be taken to not only protect workers from
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physical safety hazards inherent in demolition activities, but to also protect workers from residual
radioactive materials that may be present on the demolition debris. This will be accomplished
through implementation of an overall health and safety program and continuation of the health
physics and environmental monitoring program under a modified sampling schedule as proposed
within Section 8.3. Appendix E contains the current Health Physics and Environmental Monitoring
Program Manual approved for the site. Coordination and integration will occur with contractor
health and safety commitments to ensure protection of employees and the environment.
8.1

Safety Program
Rio Algom's existing safety program will remain in effect during demolition
activities. This program encompasses all aspects of potential safety hazards that are
expected to occur or exist at the site with safety rules and procedures developed to
ensure employee safety. Examples of the programs and procedures that will be utilized
will include:

)first aid and medical emergency procedures; 2)evacuation procedures;

3)Fire control procedures; 4)confined spaces;

5)lock-out tag-out;

6)hot work permit

system; 7)working from elevated locations; 8workplace and equipment inspections; and
9)visitor safety procedures.
During demolition activities, a pre-shift meeting/briefing will be held on a daily
basis, or prior to the start of a new activity. This meeting will provide the opportunity for
management to review the previous days' work performance, outline the current task
and objectives, and to review exposure monitoring results.

This assures worker

understanding of the task hazards and procedures to be followed; and will provide an
efficient means to communicate worker questions and recommendations. Additionally,
employees have the ability to stop work if an unsafe condition exists.
8.2

ALARA Program
Due to the potential radiological hazards associated with demolition activities, a
comprehensive ALARA radiation safety protection program will be adhered to which
consists of the following elements:

Rio Algom Mining LLC

A.

Management Control

B.

Radiation Safety Administration

C.

Radiation Safety Training

D.

Standard Operating Procedures/Radiation Work Permits

E.

Radiation Monitoring
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F.

Bioassay Program

G.

Personnel Contamination Control and Protective Clothing

H.

Contamination Survey and Control Including Material Salvage

1.

Respiratory Protection

J.

Instrument Control

K.

Security

All demolition activities will be performed with the intent of maintaining radiation
exposures to workers as low as is reasonably achievable (ALARA).

To assure worker

exposures are maintained as low as reasonably achievable, Rio Algom will continue its
existing ALARA program during demolition activities to ensure the activities are performed
in compliance with the ALARA principal as well as conducted in a safe and prudent
manner.

The facility ALARA Policy is contained within Section 2 of the Health Physics and

Environmental Programs Manual (Appendix E).
The individual components of the ALARA program listed above and their
proposed plans for implementation during demolition activities are discussed below.
8.2.1

Management Control
Primary individuals responsible for the implementation and adherence to
dismantling procedures and radiation protection programs include the on-site
General Manager and Radiation Safety Officer (RSO), and the Corporate
Manager for Radiation Safety, Licensing and Regulatory Compliance. The on-site
RSO will meet all the qualifications pursuant to NRC Regulatory Guide 8.31,
"Information Relevant to Ensuring That Occupational Radiation Exposures at
Uranium Mills Will be As Low As is Reasonably Achievable."
The RSO will work closely with the on-site General Manager and Contractor
EHS representatives to ensure the established radiation protection measures are
properly implemented and maintained. The RSO is responsible to assure facilities
are inspected to verify compliance with all applicable requirements. The RSO is
also responsible for the collection and interpretation of the monitoring data,
including data from the industrial and radiological safety monitoring programs. The
RSO will recommend protective measures, as necessary, to improve any and all
safety-related controls.

Rio Algom Mining LLC - Mill Structure Demolition Plan
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The RSO has the authority to suspend, postpone, or modify any work activity
that is potentially hazardous to workers or may not be in conformance with NRC

-'

requirements. The RSO is also responsible for administering the ALARA program and
will be active in the review and approval of any plans for dismantling of facilities to
assure that the procedures do not adversely affect worker protection.

8.2.2

Radiation Safety Administration
Documented inspections for radiation safety hazards will be conducted
daily by the RSO or designee during demolition of the facilities within the restricted
area. Results of these inspections will be reviewed and any recommended
corrective actions will be implemented as necessary.
Once per month during the demolition of these facilities, the RSO will submit
a written report to the General manager and Corporate Manager for Radiation
Safety, Licensing & Regulatory Compliance summarizing the demolition activities.
The report will address topics such as the work performed, monitoring results,
discuss any trends or anomalous conditions, identify any conditions potentially
needing correction and make recommendations necessary to assure continued
worker safety and to maintain exposures ALARA.

8.2.3

Radiation Safety Training
All workers who are not already trained will be given general radiation
safety training that complies with the provisions of 10 CFR 19.12, Instructions to
Workers. Female workers will also be instructed in the potential health problems
associated with prenatal radiation exposures outlined in NRC Regulatory Guide
8.13, "Instruction Concerning

Prenatal Radiation Exposure."

A written test

addressing applicable principles of the radiation safety program will be
administered to each worker and test results will be reviewed to ensure worker
understanding of appropriate protection practices. Results of testing will be
maintained in each worker's file. Retraining will occur on an annual basis. The
facility radiation safety training program is included in Section 2 of the Health
Physics and Environmental Programs Manual (Appendix E).
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In addition, task training will be performed and documented as necessary
in accordance with specific hazards identified with each work activity.
8.2.4

Standard Operating Procedures/Radiation Work Permits
All dismantling and demolition procedures will be conducted under the
auspices of Standard Operating Procedures

(SOP)

and, where necessary,

Radiation Work Permit (RWP) procedures that Rio Algom will develop and
implement for both routine and non-routine activities during demolition operations.
The SOP and/or RWP procedures will describe and identify the potential hazards to
assure appropriate precautions are implemented and maintained for worker
protection. The SOP or RWP will include:
A.

Identify areas where dismantling activities will be conducted;

B.

Perform inspections and monitoring surveys where appropriate, to
define potential radiological hazards;

C.

Specify precautions to be taken and monitoring to be performed.
Precautions

may include wetting areas to minimize airborne

contamination,

access

restrictions,

respiratory

protection

or

protective clothing, and time restrictions;
D.

Provide task-specific training as appropriate to assure exposures are
ALARA and activities are conducted in a safe manner;

E.

Specify that any

anomalous

conditions

is to

be reported

immediately to the RSO for further investigation, if warranted.
8.2.5

Internal and External Radiation Control
Prior to initiation of work activities, based on pre-work surveys by the RSO or
designee, the SOP or the RWP will specify the need for personal lapel sampling and
area sampling for airborne radioactive materials. Work practices shall be selected
in such a way so as to maximize employee health and safety.
External gamma radiation exposure to all workers physically involved with
demolition work activities will be monitored by use of approved personnel
dosimeters. The dosimeters will be exchanged on a monthly basis for female
workers and quarterly for male workers.
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8.2.6

Bioassay Program
The objective of the bioassay program is to provide information to support
the effectiveness of the overall health physics protection program implemented at

-f

the facility. The provisions within the bioassay program are in accordance with
NRC's Regulatory Guide 8.22, " Bioassay at Uranium Mills."

The existing Bioassay

Program, which is contained in Appendix A of the Health

Physics and

Environmental Programs Manual (Appendix E), will remain in effect during
demolition activities with the following modifications.
A.

Employees/workers

associated with

demolition

activities shall

provide a baseline bioassay sample prior to performing any
dismantling/demolition activities.
B.

Employees/workers

associated with

provide

bioassay

a

final

demolition

sample

upon

activities shall
completion

of

dismantling/demolition activities.
C.

Bioassay samples shall be submitted twice a month from employees
working on dismantling activities involving the drying/packaging
section of the mill, unless a different frequency is established by the
facility RSO or required by an RWP.

D.

For all other dismantling work involving contaminated materials,
bioassay samples shall be submitted monthly.

8.2.7

Personnel Contamination Control and Protective Clothing
All workers who will be involved with demolition activities of cdntaminated
facilities will be required to wear protective work clothing. This clothing will be
laundered by facilities to be provided on-site or disposed of on-site (disposable
clothing, e.g., Tyvek suits).
For work in the drying/packaging sections of the mill where a higher
probability of contamination exists, workers will be provided with additional
protective clothing, such as rubber gloves and rubber steel-toed boots. Rubber
boots will be washed on-site. All disposable clothing will be buried with dismantled
equipment.
The existing Shower Policy established for the facility will remain in effect
during demolition activities (Appendix C). This policy requires that employees and
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workers involved with demolition work within the restricted area will be required to
either shower or monitor themselves for contamination prior to leaving the property.
8.2.8

Contamination Survey and Control Including Material Salvage
Designated eating areas, change rooms, and offices will be surveyed on a
weekly basis in accordance with NRC Regulatory Guide 8.30, "Health Physics Surveys
in Uranium Recovery Facilities" during demolition activities. An action level of 1,000
disintegrations per minute ("dpm") removable alpha per 100 cm2 will prompt
decontamination procedures and subsequent contamination surveys. Results of all
surveys will be documented and maintained for future inspection.
Rio Algom anticipates that some components and structures present at the
site will be salvaged rather than disposed on site. Surface contamination surveys
shall be performed before potentially contaminated equipment is removed for
unrestricted release. The surface contamination limits specified within Section 2.7 of
NRC Regulatory Guide 8.30, "Health Physics Surveys in Uranium Recovery Facilities"
will be used to control release.

The existing equipment release procedures

established at the facility will be utilized to perform the necessary surveys. Records
of all material released shall be maintained.
Material that is present on site that will be transferred to another licensed
facility will be packaged in accordance with all applicable Department of
Transportation requirements to ensure safe transport of the materials. The guidance
provided within Section 2.8 of NRC Regulatory Guide 8.30, "Health Physics Surveys in
Uranium Recovery Facilities" and NUREG-1 608, "Categorizing and Transporting Low
Specific Activity Materials and Surface Contaminated Objects" will be consulted.
To control the likelihood of materials leaving the area without appropriate
release surveys being performed, parking areas for personal vehicles shall be
maintained outside the restricted area.

Additional parking areas may be

established to facilitate movement in and out of the restricted area.
8.2.9

Respiratory Protection
Respirators will be used in accordance with provisions of NRC Regulatory
Guide 8.15, "Acceptable Programs for Respiratory Protection" and Subpart H of 10
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CFR Part 20. The existing SOP for the use of respiratory protection, included in
Appendix C, encompasses all components of a respiratory protection program
including use of engineering controls where feasible prior to using respiratory
protection

equipment,

fit testing,

cleaning

and

maintenance,

medical

evaluations, training, and program evaluation.
When respirators are used in accordance with Regulatory Guide 8.15,
allowances/credit may be taken for respirator usage in determining internal
exposures to airborne radioactive materials.

Respiratory protection equipment

shall be surveyed for removable alpha contamination following cleaning and will
be less than 100 dpm per 100 cm 2 prior to being reused.
8.2.10 Instrument Control
All radiation survey and sample analysis instruments will be calibrated on
at least a semi-annual basis orfollowing repair. Function checks will be conducted
daily when an instrument is to be used. Instruments indicating problems with
calibration or operation, will be taken from service, repaired and recalibrated
prior to being placed back into service.
8.2.11 Security
Access to the restricted area is maintained via a 24 hour on-site contract
security service. In addition to the security controls, access is controlled through
posting and fencing, which will be maintained until surface reclamation is
completed.
All visitors are required to register at the main office and are not permitted
within the restricted area without proper authorization. Where appropriate, visitors
will be instructed in radiation safety requirements specific to their project activities.
All visitors touring the restricted area will be escorted by a Rio Algom
representative who is properly trained and knowledgeable about potential
radiation safety hazards associated with demolition. Parking for visitors and
personal vehicles will be available outside the restricted area.
Copies of applicable security procedures associated with emergency
situations (fire, illness or injury, etc.) and visitor controls are provided in Appendix C.
Rio Algom Mining LLC - Mill Structure Demolition Plan
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8.3

Proposed Monitoring Schedule - Health Physics
NRC License Condition #10 contains commitments for implementation of a
comprehensive radiation safety program for the site including a health physics and
environmental monitoring program.

This program manual describes the monitoring

requirements and schedule for both normal operations (conventional milling production)
and standby operations (ion exchange production). With the transition from production
mode to structure demolition, modification of the monitoring program is necessary to
ensure that appropriate monitoring data is obtained to reflect actual potential worker
exposure to residual radioactive materials. Monitoring activities will be limited to and
concentrated around the active work areas and may involve general area sampling and
personal breathing zone air sampling.
Collection and analysis of data obtained during demolition activities will continue
to be performed through the use of existing procedures that have been established for
the individual tasks and activities, as required by NRC License Condition #16. These
written procedures, which include in-plant and environmental monitoring, bioassay, and
instrument calibration, are reviewed and approved by the facility RSO on at least an
annual basis to ensure that proper and current radiation protection principles are being
applied. An action level of 25% of the Derived Air Concentration ("DAC") will be used for
air samples to ensure exposures are ALARA. The following monitoring program will be
utilized during demolition activities.
8.3.1

Airborne Yellowcake Dust Surveys
General air sample locations will be determined by the facility RSO and will
represent those areas where employees/workers are most likely to become
exposed to airborne concentrations as a result of demolition activities. At a
minimum, one (1) general area air sample will be obtained on a weekly basis that
is representative of the active work areas.
Although it is anticipated that the majority of the dismantling work will be
performed by mechanized equipment operated by workers within enclosed cabs,
breathing zone air sampling (lapel sampling) will be used to monitor intakes of
individual workers during potential high-exposure jobs. These jobs, which include
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dismantling of the yellowcake dryer and packaging station, will be performed
under an RWP. Sample analysis will be completed within 2 working days after
sample collection to permit prompt corrective action, if warranted.
8.3.2

Radon Daughter Surveys
No routine sampling will be performed.

Discontinuance of the ion

exchange activities eliminates the primary radon source (untreated mine water).
Additionally, the exterior walls of the buildings will be removed prior to equipment
dismantling, thereby eliminating potential radon exposures. In the event special
work requires monitoring for radon daughters, a radiation work permit shall be
issued that will include a radon daughter monitoring component.
8.3.3

Surface Contamination Surveys
Because the demolition program will assume all materials within the
restricted area are contaminated with residual radioactive material until surveyed
and proven otherwise, no preliminary surveys for radioactive contamination will be
necessary. The primary radiological hazard that may be encountered during
demolition is residual radioactive materials that could become airborne.
Appropriate contamination control practices will be implemented to
minimize the potential for spreading and tracking contamination. Contamination
surveys, consisting of representative sampling, shall be conducted on a weekly
frequency in the following areas:

1)Active Changerooms;

2)Guard Office;

3)Active Lunchrooms; and 4)Administrative Offices (including contractor), and
random selection of Company and contractor vehicles.
8.3.4

Personnel Contamination Surveys
Random personnel contamination checks are made by members of the
health physics department when employees/workers have finished their work shift
and are preparing to go home.

The random personnel scanning results are

recorded and if the activity exceeds the action levels, the individual will be
instructed to either re-shower,
contaminated clothing.

wash the affected area, or remove any

Personnel contamination limits are deemed to be

acceptable if the removable alpha activity is below 1,000 dpm per 100 cm 2 for
skin and clothing. Contamination limits acceptable for soles of shoes for total
Rio Algom Mining LLC - Mill Structure Demolition Plan
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alpha activity is 5,000 dpm per 100 cm2 .
Regulatory Guide 8.30, Section 2.6.

These levels are consistent with

Random surveys will be performed on a

weekly frequency unless otherwise directed by the RSO.

Additionally, the Shower Policy will remain in effect, which requires that
employees and workers involved with demolition work within the restricted area to
either shower and change clothing or monitor themselves for contamination prior
to leaving the properfy. An alpha detection meter isavailable for employees at
the exit of the restricted area in order that they may monitor themselves prior to
leaving the restricted area at the end of the shift. All employees are trained in the
annual refresher or initial indoctrination course in the proper use and operation of
the radiation survey instrument.
8.3.5

External Gamma Radiation Surveys
Although it is anticipated that the majority of the dismantling work will be
performed by mechanized equipment operated by workers within enclosed cabs
at some distance to potential external radiation sources, a gamma radiation
survey shall be performed of all buildings just prior to the initiation of demolition
activities. The survey shall provide sufficient data to provide a representative
indication of the external radiation exposure potential in the work areas.
In addition to performing gamma radiation surveys to ascertain potential
external exposures, a personnel dosimetry program will be utilized to record actual
external radiation exposures received by employees and workers.

NVLAP

accredited dosimetry devices are issued to all employees except to office
workers. Dosimeters are distributed monthly to all female employees/workers and
quarterly to all male employees/workers.

All dosimetry used for employee

exposure purposes shall be acquired through and analyzed by a NVLAP
accredited laboratory.

In case of lost or damaged

dosimeters, doses are

estimated taking into consideration of the historical doses for that job position and
the employees' previous exposures.
To minimize the possible exposure of a fetus, dosimeters worn by females
are collected and analyzed monthly with special instructions given to all female
employees during the initial hiring period. The instructions follow Regulatory Guide
Rio Algom Mining LLC - Mill Structure Demolition Plan
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8.13.

In case of pregnancy, the employee exposure would be limited to 0.5 rem

during the gestation period.
8.4

Environmental Monitoring Program
The environmental surveillance program for the Ambrosia Lake facility includes
routine monitoring and sampling of air, water, soil, and vegetation in the vicinity of the
site.

The programs are designed to provide maximum surveillance for environmental

control and are based on many years of monitoring experience in conjunction with
numerous regulatory agencies suggested practices.
During demolition activities, no modifications to the existing environmental
monitoring program are planned unless amended by NRC.

Monitoring programs will

include air particulate, ambient gamma radiation, ambient radon, soil, sediment, and
vegetation monitoring on a frequency described within the facility Health Physics and
Environmental Programs Manual.
9.0

Quality Assurance
Rio Algom shall continue to implement the existing radiation safety program quality
assurance plan during mill demolition activities as outlined within the Health Physics and
Environmental Programs Manual as authorized by License Condition 10.

This plan

addresses the use of approved procedures for performing health physics and
environmental monitoring activities, review and analysis of data, instrument calibration
requirements, the use of vendors for servic'es, and performance of periodic program
audits. The existing procedures are included within Section 2 of the Health Physics and
Environmental Programs Manual (Appendix E).
Additionally, Rio Algom's will continue to implement the Health, Environment,
Safety and Community management system to ensure that all activities are evaluated
and performed in a responsible manner to ensure protection of employees and workers,
the public, and the environment.
10.0

Documentation and Recordkeeping
Rio Algom will properly document mill demolition activities, including radiation
protection program records and waste management records, and will submit a report
summarizing the demolition activities upon completion of mill demolition.

Rio Algom Mining LLC - Mill Structure Demolifion Plan
License SUA-1473 Docket No. 40-8905

Page 23

Figure 1

Ambrosia Lake Uranium Mill
Mill Cycle Schematic
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Appendix A
Ambrosia Lake Uranium Mill
Detailed Mill Process Flowsheet
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Appendix B
Ambrosia Lake Uranium Mill
Building/Structure Prints
Drawing Number

Drawing Description

50-1002

General Plot Plan

1-3005

Ore Pockets

1-1009

Crushing Circuit

1-1010

Sample Tower

2-1001

Fine Ore Bins

2-1002

Rod Mill

3-1003

Leaching and Classification Area

4-1003

CCD Thickeners

5-1001

Clarification and Extraction Area

6-1002

Precipitation and Packaging Area

6-1007

Drum Packaging Area

Note: Several additional structures exist on site that provided support services but did not have
any direct uranium extraction performed in these buildings. However, due to the close proximity of these
structures to the uranium processing activities, all buildings are categorized as containing residual
byproduct material and will be included in the demolition activities.

These structures include

maintenance shops, administration buildings, warehouses, carpenter/electrical/etc. shops, water tower,
etc. Prints are available for these structures but were not included. Additional information on buildings
and dimensions isprovided within Appendix D.
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Appendix C
Ambrosia Lake Uranium Mill
Procedure Documents
Equipment Release Survey SOP
Confamination Control Practices
Company Shower Policy
Respiratory Protection Program SOP
Security Guard Post Orders
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CONTAMINATION SURVEYS FOR UNRESTRICTED
RELEASE OF MATERIALS AND EOUIPMENT
Instruments
Ludlum Model 19 Gamma Meter
Eberline AC-3-8 Alpha Scintillation Probe
Eberline PS-2 Scaler
Eberline PRM-6 Pulse Rate Meter
Model 4 Alpha Meter with 44-10 probe
(equivalent equipment may be substituted)
Purpose
Contamination surveys of potentially contaminated materials to be released to the general public for
unrestricted use must be performed to ensure compliance with material license condition #25 and
Nuclear Regulatory Commission (NRC) Regulatory Guide 8.30. This procedure applies to company
owned property associated with NRC regulated activities as well as rental equipment and material.
Adherence to this procedure is essential to ensure no radiological problems will arise from the release
of equipment from Quivira property.
For the purposes of this procedure, potentially contaminated means "the likelihood for radiological
contamination to be present on an item based on the judgement of the individual performing the
radiation survey taking into account what the item(s) is and the location(s) where the item(s) was
used." As an example, a used yellowcake drum and ore cars would require a survey, while an office
desk from a mine site may not.
Procedure
A.

the procedure to be followed for release of materials to the general public for unrestricted use
is presented below.
1.

Upon determining that an item will be released to the general public via surplus sales
or for another reason (repair, rental return, etc..), the individual initiating the
transaction shall notify the Environment Department and request a radiation survey
be performed.

2.

An Environment Department employee shall determine whether the item(s) for which
a survey request has been made may be released to the general public. This is
necessary since some items may not be released due to composition or prior use.

3.

The Environment Department employee shall determine one of the following:
a)

If the item may not be released, the employee shall notify the initiator of the
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transaction of the determination and justification.
b)

If the item may be released, the items shall require a radiation survey prior to
release.

4.

If the surveyor determines that the item is not potentially contaminated and no
survey is needed, proceed with completion of paperwork.

5.

If the surveyor determines that the item is potentially contaminated and will require a
survey, determine if the item has already been surveyed by reviewing records for the

item or resurvey the item.
If the item has been previously surveyed poceed with the completion of paperwork.

B.

7.

If the item has not been previously surveyed, perform a survey in accordance with
Section B.of this procedure.

8.

If the survey results indicate radiation levels above limits, inform the initiator of the
transaction of the outcome of the survey and provide the following options:
a)

Item will require decontamination and re-survey until the radiation levels meet
the limits; or

b)

Item will not be released. Another similar item may be chosen. If additional
items are requested, the initiator shall notify the Environment Department and
request a radiation survey be performed on the new item(s).

9.

If the survey results indicate radiation levels below the limits, proceed with completion
of paperwork.

10.

Upon completion of the survey, the surveyor shall complete the radiation survey form
for material for unrestricted use. If no survey was necessary, the surveyor shall state
this on the form. These forms are to be filed for future reference.

11.

If a shipping document will be required, the surveyor shall complete the applicable
sections on the shipping document. Ensure any conversions\units are correct.

12.

The surveyor shall notify the initiator of the transaction that the paperwork pertaining
to the radiation survey is complete, and that the item may be released.

Survey Techniques
The survey of contaminated materials for unrestricted use is made by measuring for alpha
and gamma radiation.
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The first measurement is alpha. The alpha scintillation probe is used to determine the fixed
and removable alpha contamination. All material released for unrestricted use will be
scanned to determine compliance with license condition #25 and Regulatory Guide 8.30.
To perform an alpha survey, the alpha probe is placed approximatell/4 of an inch from the
surface of the material in question. The alpha scanner measures total alpha. Thus, if the
total alpha activity isless than the limits for removable alpha, then it can be surmised thatthe
removable limits are acceptable.
However, if the total net counts exceeds the limits noted on the instruments for removable
alpha, then a smearu_mJIei then required. A 100 cm2 smear will be taken of the area and
counted. If the removable alpha activity limit is exceeded when counting the smear sample,
the material shall not be released from the restricted area until the material has been cleaned
to meet the regulatory limits.
The alpha release limits are normally expressed in disintegrations per minute per 100 cm 2
(dpm/100 cm2). In order to facilitate the counting and determination, all dpm/100 cm2 limits
have been converted for each alpha scan instrument into the limits expressed in cpm. The
alpha release limits in cpm are also posted on each instrument.
On materials having dimensions too small to be covered by the entire surface of the probe or
on inner surfaces which are inaccessible to the probe, smear samples are recommended.
However, because the circumstances, the surveyor may have to make an on site
determination as to the most appropriate sampling method to employ.
The second measurement to be made is for gamma radiation. The Ludlum meter reads in
microRoentgen per hour (uR/hr).
To perform a gamma survey on the material to be released, set the meter scale at the lowest*
scale. Again, as a guideline scan the material in at least six areas at surface ontactp at 4
least a 1/4 inch from the surface. More scans may be necessary to adequately determine the
extent of contamination. Scan the area and note the gamma reading. When the gamma
radiation limit is exceeded, the material shall not be released until item is decontaminated
and resurvey indictaes that levels are below appropriate limits.
Heavy castings or other dense materials on equipment that is known to be potentially
contaminated which can shield gamma radiation and which have inner surfaces inaccessible
to alpha surveys of any type must be assumed to be contaminated in excess of the limits and
shall not be released.
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1.

All employees working within the yellowcake area shall endeavor to prevent
radioactive materials from entering the body or contaminating adjacent
areas. This will be accomplished by following all operating rules and good
personal hygiene at all time.

2.

Hard hats, safety glasses, coveralls shall be worn by employees assigned to the
yellowcake area. Safety shoes must be worn also. Rubber boots should be
worn if the task being performed will involve handling/using chemicals or
yellowcake. Additional personal protective equipment may be required
based on activity performed or the materials being used. For example, rubber
gloves and goggles or face shield should be worn when handling any
chemicals or opening or closing valves associated with chemicals.

3.

Protective clothing such as coveralls, boots, and gloves, shall be kept as clean
as possible.

4.

Protective clothing shall be removed before leaving theyellowcake area and
will be disposed of or cleaned prior to removal from the buildings. Rubber
boots shall be thoroughlywashed orremoved before leaving theyellowcake
area. These items are applicable even though the person may be leaving the
areas temporarily.

5.

All personnel not involved in yellowcake precipitation activities will stay away
from activities within the yellowcake area.

6.

Smoking, eating or drinking isprohibited in the yellowcake area. Lunch pails,
food, or drink shall not be taken into the yellowcake area.

7.

Employees involved with the yellowcake precipitation process shall wash their
hands thoroughly before smoking, eating, or drinking at an approved
lunchroom.

8.

All employees with skin cuts, open wounds, and or abrasions must obtain
permission of the supervisor before working in the area. If sufficiently serious,
the employee will not be permitted to work in the area.

9.

Changing into yellowcake area clothing shall be done in the yellowcake
change room. Lockers will be provided, assigned and used as directed by
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supervision.

B.

10.

Employees working in the yellowcake areas shall bathe or self monitor
themselves before leaving the plant area in accordancewith shower policy as
established by management. In no case shall clothing worn while working in
the yellowcake areas be taken outside of the plant area.

11.

The yellowcake area work tables, equipment, pipes, tanks, ledges, walls, and
floors are to be kept free from dust as much as practicable.

12.

Dust shall be removed by sluicing down with water, or a sponge and water.
Do not use compressed air.

13.

Splashes and spills shall be cleaned up as soon as possible to prevent
contamination of shoes, boots and clothing.

14.

Whenever dusty conditions are likely to exist, the proper respirator shall be
worn.

15.

Understand and comply with company rules and policies including the ALARA
Policy, Bioassay Program, Respiratory Protection Program, Shower Policy, Fire
Procedures and Guide.

16.

Personnel must survey themselves prior to exiting the yellowcake changeroom.
An instrument isavailable for use by personnel.

Spills
1.

Spills and splashes shall be cleaned up as soon as possible to prevent personal
contamination and the spread of contamination.

2.

Spills occurring in the building shall be washed into the sump pump collection
weir. Waste water from this shall be directed to the yellowcake area for
recovery or disposal.

3.

Spills occurring outside the building will be reported toyoursupervisorand the
Health Physics Department. Corrective actions will be implemented to
remediate the spill.

Quivira Mining Company
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Upset Conditions
As with any processing plant, the possibility of upset conditions exists. These conditions
are minor situations which can be corrected by simple response action by the
operator.
A.

Tank Overflow
In the event an open top vessel overflows, discontinue flow to the tank.
Depending on the overflow contents, begin to clean up the overflow. If
unprecipitated solution is overflow, an effort to recover solutions should be
attempted. Pump either to RE-2 holding tank or other available vessel. If
overflow is precipitated product, transfer to yellowcake storage. If it iswaste
water, transfer to sump for disposal. After transfer is complete, wash down
affected equipment and direct water to sump for removal.

B.

Foaming Over Tank
If tank should start to foam over it may be necessary to shut off agitation for a
short time and use wash hose to keep foam down. If tank should foam over,
wash down tank top and area below tank.

C.

Broken Pipelines
Pipelines break due to normal wear and tear and possible over pressurizing
them due to closed valves. Hazard with this isthat pipeline contents (water, air,
yellowcake, solutions, or chemicals) will be discharged from the break and
potentially create hazards. To correct this situation if it occurs, turn off the
source of the contents to the broken line. If unprecipitated solution is
involved, an effort to recover solutions should be attempted. Pump either to
RE-2 holding tank orotheravailable vessel. If material isprecipitated product,
transfer to yellowcake storage. If it iswaste water, transfer to sump fordisposal.
After transfer iscomplete, wash down affected equipment and directwaterto
sump for removal. If it is a raw chemical (acid, ammonia, peroxide) follow
MSDS actions to ensure appropriate control measures are used.

January 3, 2001

SHOWER POLICY
In keeping with Quivira Mining. Company's.policies pertaining to regulatory compliance
and keeping radiation.exposures As Low As Reasonably Achievable ALARA), the
following procedures concerning the. cantrol of personnel radioactive contamination are
hereby incorporated as operational policy during standby activities.
Yellowcake Operations

IX Plant Operations

SOPs

RWPs

All employees who work wifhin the yellowcake precipitation and storage.areas, the IX
plant, or as required by a standard operating procedure. (SOP) or a radiation work permit
(RWP) shall perform one of the following before eaving the mill property-at the end of
the shift:
l.

Shower and change into clean street clothes. Self monitoring with
the radiation detection instrument at the guard gate is not
required. The individual is assumed to be free of contamination.

2-

If the individual des not shower, then that person shall wqsh
potential areas of contamination (hands, arms, etc.).and change
into clean street clothes. Prior to exiting the mill property, the
individual will self monitor to confirm that they meet prescribed
contamination Levels- The radiatiQn survey instrument at the guard
gate where the employee exits the mill property shall be used. If
monitoring results indicate. levels above those prescr[bed,
showeringdecontamination is required prior to leaving the
property.

Coveralls and/or work clothes exceeding prescribed contamination levels shall be
decontaminated or disposed on-site.
This policy is being instituted to maintain radiation exposures ALARA. All employees sh.all
be familiar with this procedure and cooperate to. maintain good radiation protection
practices to maintain radiation exposures ALARA.

Terry L. Fletcher
General Manager

Peter Luthiger
Radiation Safety Officer

I.

|

-X
~~~~~,'__.QUlVlRA

QUIVIRA MINING COMPANY
Ambrosia Lake Facility

1-RES-PIR-ATORY

PR'OTECTION
:

PPC)C RAMA
A

x

M

a

r

ff

l

v

QUIVIRA MINING COMPANY
Ambrosia Lake Facility
RESPIRATORY PROTECTION PROGRAM
Original: October 1978
Reviewed/Revised:
November 1979
December 1980
November 1981
April 1982
January 1983
February 1984
August 1985
May 1986
June 1987
May 1988
May 1989
October 1990
June 1991
January 1992
June 1992
June 1993
December 1993
June 1994
August 1994
June 1995
June 1996
August 1996
January 1997
January 1998
January 1999
January 2000
January 2001
January 2002

QUIVIRA MINING COMPANY
Ambrosia Lake Facility
RESPIRATORY PROTECTION PROGRAM

Approval:

lm-m ?-tL
General Maager

Approval:

12- 5/1

Date:

I

Date:

AX)

Date:

/_

-

LkV\

Radiation Safety Offi er

Approval:

Z_-_

i

2_-

Date:

Approval:
n ntt

o

_

__

isog5

p

"'I

Approval:

/

7

/-

v

v

/K.

Date:

5

,?g

41,

Reclamation Supervisor

Date:

Approval:
Personne a

Administration Supervisor

//

l

x

a zZ

TABLE OF CONTENTS
Paae

Introduction
II.
Definitions
Ill.
Policy Statement
A. Routine Operations
B. Non-Routine Operations
C. Emergency Operations
D. Work Periods
E. VoluntaryRespirator Use
F. Facial Hair
IV.
Determination of Respirator Requirements
V.
Operating Procedures-General
A. Mill
B. Hazardous Operations
Respirator Fitting Procedures-Qualitative
VI.
A. MSHA Respirator Negative Pressure Test
B. Iritant Smoke Test
C. Disposable Respirators
VII.
Cleaning and Maintenance
A. Cleaning and Sanitizing
B. Inspection
C. Repairs
D. Storage
Training
VIII.
IX.
Medical Limitations
X.
Qualifications of Administrator
Xl.
Program Evaluation
A. Evaluation of Protection
B. Wearer Acceptance
C. Training and Fitting Records
D. Bioassay Program
Table 1
Respirator Selection Table
Appendix A Radiation Safety Survey Form
Appendix B Respirator Protection Factors
Figure 1
Respirator Selection Guideline for Unlisted Areas

1
1
3
3
4
4
4
5
5
5
6
6
7
7
8
8
8
9
9
10
11
11
11
12
12
13
13
13
14
14
15

Quivira Mining Company
Respiratory Protection Program

1.

Ambrosia Lake Facility
Page I

Jntcodueion

The primary objective of the Respirator Protection Program is to limit the inhalation of
radioactive and non-radioactive airborne contaminants under abnormal conditions. This
objective isnormally accomplished through the utilization of engineering controls, including
process, containment, and ventilation equipment. When such controls are not feasible orare
malfunctioning,the use of respiratory protection equipment may become necessary. Only
MSHA and/or NIOSH approved respirators will be used.
Since the use of respirators entails a greater likelihood of accidental exposures and work in
areas with possible increase in safety hazards, certain provisions must be set forth regarding
the circumstances under which respiratory protection will be utilized. These provisions are
outlined in the section entitled "Policy Statement".
This manual provides general guidance for the planned use of respirators to protect
individuails from the inhalation of airborne materials in the work place. The areas covered
incl\Jde:
Determination of respirator requirements;
operational procedures:
fitting procedures;
maintenance procedures;
training;
medical limitations;
program administration and evaluation.

11.

Definitions

Air-Line Respirator - An air-supplied respiratorwherein respirable air issupplied to a respirableinlet covering by means of a small diameter hose connected to a positive pressure supplyof
respirabkq air.
Air-Purifying Respirator- A respirator designed to remove contaminants from ambient air prior
to its inhalation.
ALARA - As Low As Reasonably Achievable

Approved - Tested and listed as satisfactory by either National Institute for Occupational
Safety & Health (NIOSH) Mine Safety and Health Administration MSHA)
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Canister (air-purifying) - A container with a filter, sorbent, or catalyst, or any combination
thereof, which removes specific contaminants from the air drawn through it. Generally it is
normally connected to the respirator at the chin.
Cartridge (air-purifying) - A small canister which normally fits on the side of respirators.
Confined Space - An enclosure such as a storage tank, process vessel, boiler, silo, tank coar,
pipeline, tube, duct, sewer, or pit having limited means of egress and poor natural ventilation
which may be contain hazardous contaminants or be oxygen deficient.
Disposable Respirator - An air purifying respirator which removes particulate matter from
ambient air prior to inhalation and which is designed to be discarded after a single use or
after one day's use.
Emergency Respirator Use - Wearing a respirator when a hazardous atmosphere suddenly
occurs that requires immediate use of a respirator either for escape from the hazardous
atmosphere or for entry into the hazardous atmosphere to carry out maintenance or some
other task.
Filter - a medium that removes particles as air passes through it.
Full Facepiece - A tight fitting device that covers the wearer's nose, mouth, eyes, and face
which makes an airtight fit with an individual's face.
HaLf-Mask Facepiece - A tight fitting device that covers the wearer's nose and mouth which
makes an airtight fit with an individual's face.
Oxygen Deficient Atmosphere - Ambient air corrected to standard temperature and pressure
having less than 19.5 percent by volume of oxygen.
Particulate Matter - Finely divided solid or liquid particles suspended in air.
Powered Particulate-filter Respirator- An air purifying respiratorthat employs a blowerto pass
ambient air through a filter that removes particulate matter and supplies respirable air to a
respiratory inlet covering.
Positive Pressure Respirator - A respirator in which the air pressure inside the respiratory inLet
covering s positive in relation to the air pressure of the outside atmosphere during exhalation
and inhalatjon.
Respirator - A device designed to protect the wearer from inhalation of
atmospheres.

harmful
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Routine Respirator Use - Wearing a respirator as a normal procedure when carrying out a
regular and frequently repeated task.
Ill.

Policy Statement

A.

Routine Operations
Routine operations include normal production activitieswhich are generallyrepetitive
and are carried out under acceptable conditions. For such operations, potential
airborne hazards must be maintained at acceptable concentrations through the
utilization of engineering controls. The use of respirators as a substitute for practicable
engineering controls isnot acceptable. Respirators may be used while engineering
controls are being evaluated or instituted or on a voluntary basis.

B.

Non-Routine OperatIons
Non-routine operations include non-production activities that occur infrequently or
occur at times when engineering controls are impractical or inoperable. This includes
maintenance activities which are required to maintain or regain control of normal
production activities. For such operations, the use of respirators to avoid excessive
exposure to airborne hazards are appropriate.

C.

Emergency Operations
Emergencies are unexpected occurrences which may require the use of respirator
protection to limit the inhalation of airbome material which may potentially pose
hazardous health consequences. These situations include, but are not limited to
shipping accidents, tailings failures, process releases, and ground failures.

D.

Work Peri?ds
The periods of time that respirators are worn continuously and the overall durationsof
use should be kept to a practicable minimum. Specific time limits on respirator use
cannot be assigned because of variabilities in job requirements, physical capacities,
and psychological attitudes of individuals.
Adequate provision must be made for the respirator users to leave areas where
respirator use is required for periodic relief, depending on conditions and
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circumstances. The adequacy of such a relief period shall be determined by the
immediate supervisor.
In order to limit the total time of respirator usage, rotation of maintenance work
assignments shall be considered whenever practical.
E.

Voluntary Respirator se
When respirator use isnot warranted, employees may request the use of a respirator
to allow additional protection in an otherwise controlled environment. This is in
keeping with the ALARAprinciple. However, voluntary use of approved respirators is
not intended as a substitute for practicable engineering controls. Respirator
protection credit shall not be given for Yoluntary use of respirators during normaJ work
conditions.

F.

Facial Hlair
lndividuals who have facial hair that interferes in the area where the respirator seals
aqainstthe face, shall not be fitted with a tight-fitting respirator (half orfull faced). This
does not imply that all facial hair must be forbidden when respirators are worn, since
moustaches or sideburns may be permitted provided they do not interfere with the
sealing surface of the respirator. Each case must be considered individuajly.
Additionally, the supervisor is obliged to ensure the respirator is both properly fitted
and 'Worn.

IV.

Determination of Respirator Requirements
As part of the on-going health physics monitoring program implemented at the facility,
air sampling isconducted in routine and non-routine areas throughout the year and
when special work projects are scheduled. This extensive air sampling program
identifies the extent of any potential airborne hazard thereby providing information
into the potential exposure to individuals in the work area. Additionally, standard
operating procedures have been developed for specific tasks where the potential
exists for exposure to radioactive materials. These SOPs provide employees with time
proven techniques to perform task so as to minimize their exposure and preclude the
use of respiratory protective equipment.
The primary method to maintain exposures ALARA will be through the use of
engineering controls such as ventilation. In the event that unwanted exposure
- -------------
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potential still is possible with engineering controls in place, respirators may be usei.
To provide additional information for use in evaluating actual intakes, additional air
sampling may be performed while the work is in progress, and bioassay sample
collection and analysis will be performed if exposure determinationswarranttheiruse.

V.

Operatina Procedures - General
All respiratory protection equipment used in this program shall have MSHA/NIOSH
approval. All such equipment shall be issued only from the Respirator Room which is
located adjacent to the mill guard house. The EnvironmentaJ department will be
responsible for maintaining the equipment in proper working order.

A.

Mill
The proper equipment will be selected according to the specific jobs, type of
contaminants, and quantity of contaminants as outlined in TABLE I - SELECTION
AND USE OF RESPIRATORS. In the event that an area isnot covered byTable I.,
respiratorselection will be done by the Environmental Department orthe chart
on Figure 1 should be used as a guide. A fit test as outlined in Section VI,
FITTING PROCEDURES - QUALITATIVE, at the time the respirators are donned.
In the yellowcake area (when required by an RWP), personal samplers maybe
issued along with the respirators for non-routine operations. When personal
samplers are issued, the employee checking out the respirators should
complete as fully as possible the Radiation Safety Survey Form" (see Appendix
A.)
The mill supervisor isresponsible for making sure that respirators and associated
equipment are worn, are not abused or modified, and are returned to the
respirator room at the end of each shift or the end of the job. Lost respirators
and associated equipment issued to mill personnel will be charged against the
employee.

B.

Hazardous Operations
Operations which require the use of supplied air respirators denote an
environment which may be immediately hazardous to the wearer's health.
Properly equipped personnel shall be available to monitor work and rescue
the wearer in the event of equipment malfunction.
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Respirator Fitting Procedures - Qualitative
Either one of the following procedures should be performed as appropriate each
time a respirator is issued and worn to ensure proper fitting of the respirator. These
procedures do not apply to positive pressure or air supplied respirators which require
fitting only as comfort dictates. For respirator credit to be utilized, the tests must be
performed by the Health Physics department.
A.

MSHA Respirator Negative Pressure Test (Particulate & Chemical Units)
Close off the inlet opening of the cartridges by covering with the palms of the
hands. Inhale gently so that the facepiece collapses slightly (be careful notto
create such a negative pressure as to break the seal due to warping of the
facepiece. If the facepiece remains in its slightly collapsed condition and no
inward leakage of air isdetected, the fit issatisfactory.

B.

Irritant Smoke Tube Test (Particulate Units)
Using a smoke tube with a squeeze bulb and instructing the wearer to keep his
eyes closed, direct the smoke around the facepiece seal while the wearer
breathes normally and moves his head in various motions simulating actual
work movements. Leakage is indicated by irritation to the throat and lungs.
Usually coughing isexperienced. If there is no irritation, the fit issatisfactory.

C.

Disposable Respirators (Particulate Units)
Using a smoke tube and squeeze bulb and instructing the wearer to keep his
eyes closed, direct the smoke around the facepiece seal while the wearer
breathes normally and moves his head in various motions simulating actual
work movements. Leakage is indicated by irritation to the throat and lungs.
Usually coughing is experienced. If there isno irritation, the fit issatisfactory.

Vi.

Cleaning and Maintenance
A.

Cleaning and Sanitizing
The following guidelines should be used for proper maintenance of respiratory
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protective equipment.

B.

1.

MSA respirators should be cleaned and disinfected after each use or
whenever the seal on the plastic bag has been broken.

2.

Remove any filter, cartridges, or canisters and replace or clean and
disinfect as necessary.

3.

For air supplied respirators, wash facepiece and breathing tube in
cleaner-disinfectant, using hand brush if necessary.

4.

Rinse completely in clean water.

5.

Place in dryer bin for drying.

6.

After drying, a total gross alpha survey of a representative number
(approximately 10 percent of the respirators) shall be conducted. If the
activity exceeds 100 dpm per 100 square centimeters then a smeartest
shall be taken. If the activity still exceeds 100 dpm/100 cm2 , then the
batch of respirators shall be recleaned.

7.

Clean other respirator parts as recommended by the manufacturer.

8.

Inspect valves, headstraps, facepiece, and other parts necessary for
proper functioning and sealing of the respirator. Replace anydefective
parts.

9.

Replacement parts used shall be only those supplied by the original
Any modifications that are not authorized by
manufacturer.
MSHA/NIOSH to approved respirators shall not be performed.

10.

Insert new or disinfected filters, cartridges, or canisters as required.
Ensure a tight s al.

11.

Place in a clean plastic bag and seal for storage for MSA respirators.

Inspection
Each respiratorshould be inspected afterwashing and prior to packaging for
properworking condition. As a guideline, the following items are examples of
what to look for:
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1.

Cracking or deterioration of rubber or plastic parts.

2.

Elasticity and unity of holding straps.

3.

Proper seating and unity of inhalation or exhalation values.

4.

Proper tightness and correct fitting of connecting tubes.

5.

Checking shelf-line date(s) where applicable.

6.

Proper function of regulators and gauges.

7.

Proper sealing and seating of cartridges and canisters.

In the event any defects are found, that piece of equipment will be
immediately removed from service. It will be returned to service only when it
has been repaired and meets the qualifications as outlined by the respirator's
approval number.
C.

Rep,irs
The replacement or repairs will be done only with parts designed for the
respirator. No attempt will be made to replace components or make
adjustments beyond the manufactures recommendations.

D.

Storage

After the inspection, cleaning, surveying, maintenance, and repairs are
completed, they shall be properly stored to protect against dust, temperature
variants, sunlight, excessive moisture, or other contaminants which may
interfere with the cleanliness or function of the respirator. The respirators will be
stored in plastic bags and grouped together by type of respirator cartridge or
canister.

Vill.

Training
The facility training program (new employee training, annual refresher) shall include a
section on respiratory protection. The instruction in respiratory protection shall include
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the followjng:

IX.

1.

The nature of the reasons why it becomes necessary to wear respirators in
certain situations, and why engineering controls are not feasible.

2.

An explanation of the reasons why it becomes necessary to wear respiratqrs in
certain situations, and why engineering controls are not feasible.

3.

A discussion as to why a particular respirator issuitable for different types of
contaminants.

4.

A discussion of the respirators capabilities and limitations.

5.

Instruction and demonstration concerning the types, operation, fitting, and
correct use of a respirator.

6.

Individual fitting
documentation.

and

leak

tests

accompanied

with

appropriate

Medical limitations
spirometer test is to be given to each employee to determine respiratory capacity.

..

The frequency of such test for each employee shall be determined by a physician.
This test shall be used in determining an employees ability to use respiratory protection
equipment.
Upon evaluation of the spirometer test by the attending physician, a copy of the
completed results shall be forwarded to the facility Radiation Safety Officer for
reference.
The Radiation Safety Officer is then responsible for informing management and the
affected employee that the employee is excluded from work requiring respiratory
protection.
X.

Qualifications of Administrator
Responsibility for the respiratory program shall be vested in one individual having
experience in environmental engineering, and/or health physics, and/or industrial
hygiene. The responsible individual must have the authority, ability, training, and
experience to:
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Evaluate the hazards pertaining to the job funcjion.
Recommend engineering controls if feasible.
Specify respiratory protection if engineering controls are infeasible.
Forbid the use of improper respiratory protection equipment.

Proaram Evaluation
The respiratory protection program wilJ be reviewed as needed or at least annualy.
This review/audit will evaluate the effectiveness of the program in limiting exposures to
individuals. The annual ALARA report will include an evaluation of the respiratory
protection program.
A.

Evaluation of Protec$jon
The results of the airsampling program and bioassay program are an effective
means of evaluating a respiratory protection program. Any evidence of a rise
in exposure levels that could possibly be linked to respiratory protection shall
be investigated immediately. The affected personnel shall be required to
submit an immediate bioassay sample if one has not already been submUted
subsequent to the incident.

B.

Wearer Acceptan9ce
Whenever possible, steps shall be taken to ensure that wearers can choose
from a selection of models in order to enhance acceptability as long as the
different models provide adequate protection. Before a newmodel isinitiated
into the program, a testing period will be conducted during which time
comments from wearers are recorded and used in determining the feasibility
of the models inclusion in this program.

C.

Training and Fiffing Records
Annual training and fitting records are required in order to provide
documentation as to the adequacy of the program and to provide evidence
of possible problems in fitting individuals with certain respiratory protecton
devices. As a minimum, the records should contain names, social security
numbers, and dates of training or fitting.

D.

Bioassay Program
Quivira Mining Company's Bioassay Program ishereby referenced and made
part of the Respiratory Protection Prograrn.

(
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Respiratory Protection Program

The following table provides informatioh regarcling various respirators available at the facility. They are divided into section
denoting a specific hazard. The user is qautioned that multiple hzarOis may lke present and that consultation with the
Environmental Department isadvised if the user isnt certain of the atmospheric conditions in the work area. See footnotes for
specific information
TABLE 1
Particulate Rdid1phuplides
kespiratot /Mdpl
MSA Comfo-l1 - Type Hcanister
MSA UltraTwin - Type H cqnister
MSA powered air partiQulate
res ira tor
MSA P6wered air particulate
IRACAQ)
MSA cqnister GlMR-Q
MSA canister MR-1
MSA airline respirator

RESPIRATOR $ELECTION TABLE
Type
NP-HF,filter
NP-FF-filter
PP-FF-filter

Approvl NymbIr
TC-21 C-135
TC-21 C-155
TC-21 C-186

19.5% oxygen
19.5% oxygen
19.5% oxygen

PP-PF-filter

TC-21 C-212

19.5% oxygen

NP-FF
NP-FF
CF-(HF-FF)

TC-14G-105
TC-1 4G-108
TC-I 9C-78

Type
NP-HF-filter
NP-HF-filter
NP-FF-filter
NP-FF

Apprbvql Nimber
TC-21 C-202
TC-21 C-134
TC-21 C-1 8
TO-i 4(108

Limitations

19.5% oxygen
1 9.5% oxygen
Use with CO monitor

Radn Daughters
Respirator /Model
3M - 9920 dsposable
MSA Comfo-Il - Type Scanister
MSA UltrdTwin - Type Scanister
MSA canister OMR-1

Lhiitations
19.5%
19.5%
19.5%
19.5%

oxygen
oxygen
oxygen
oxygen

Quivira Mining Company
Respiratqry ProfectiQn Frogram

Ambrosiq Lake Facility

Page
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Ammonia / Amines
esp1rator /MQdel
3M Model 8727 disposable
MSA Comfo-l1 -Type GMD canister

Type
NP-HF-chemical
NP-HF-chernical

Apprpval Number
TC-23C-217
TC-23C-43

With Type Fprefilter

Limitatiohs
300 ppm NH3, 100 ppm metbylamine
300 ppm NH3, 100 ppm methylamine

19.5%
19.5%

02,

19.5%

02,300

02

TC-21 C-1 33

MSA UltraTwin -Type GMD canister

NP-FF-qhernical

TC-21C-147

With Type F prefilter

ppm NH3, 100 ppm methylamine

TC-21 C-133

MSA airline re5pirato,

CF-(HF-FF)

TQ-1 9C-78

Respirator /Model
MSA C Mbmfd-l - GMB canister
MSA UlraTwin - GMB canister
MSA Comfo-l - GMC canister

Type
NP-HF-,iltr
NP-FF-filter
NP-HF-filter

Aporoval Number
TC-23C-41
TC-21 C-145
TQ-23C-47

M8A.UltraTwin - GMC canistet

NP-FF-filter

TQ-21 C-146

UseType F prefilter for dusts/mists
M$\$A airline respirator

filter
CF-(HF-FF)

TC-21 C-133
TC-1 90-78

Use with CO mqnitor

Acid Gases

,

.

.

.

,

Limita ons
_19.5% pxygen, 10 ppm Cl, 50 ppm HCL & S02
19.5% oxygen, 1 ppm Cl, 50 ppm HCL & $02
19.5% 02, 10 ppm Ql, 50 ppm HCL & S02, .1%
19.5% 02, 10 ppm Cl, 50 pprm HCL &'S02,
organics
19.5% oxygen
Use with CO mqnitor

.1%

(
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Astbestps
MSA
MSA
MWA
MSA

Respiralot /Modl
C2mfo-ll - Type Scanister
UltraTwin - Type Scanister
canister GMR-1
airline respirator

Type
NP-HF-filter
NP-FF-filter
NP-FF
CF-(HF-FF)

Approval Nymbpr
TC-21 C-134
TC-21 C-187
TC-1 4G-108
TC-1 9C-78

Limitations
19.5% oxygen
19.5% oxygen
19.5% oxygen
Use with CO monitor

Orgirwic Vapors / Paint
Respirator /Model
MSA Comfo-ll -Type GMA canister
With MSA prefilter
MSA UlraTwin - Type GMA canister
With MSA prefilter
MSA CoQmfo-l - Type GMC tanister
With MSA prefilter
MSA UltraTwin - Type OMC canister
With MSA prefilter
MSA canister GMR-1
MSA airlirle respirator

type
NP-HF-chemical
NP-FF-chemicdl
NP-HF-cheh-ical
.
NP-FF-chemical
NP-FF
CF-(HF-FF)

Aproval Iumber
TC-23C-40
TC-21 C-133 / TC-23C-80
TC-21 C-1 44
tC-21 C-133/ TC-23C-80
TC-23C-47
tC-21 C-133/ T23C-80
TC-21 C-146
TC-21 C-133/ TC-23C-80
TC-14G-108
TC-1 9C-7.

Limitatioris
19.5% oxygen, 0.1% organic
vapor
19.5% oxygen, 0.1% organic

vapor
19.5% oxygen, 10 ppm C1, 0
ppm HCL & S02 , .1%orgonics
19.5% oxygen, 10 ppm Cl, 50
ppm HCL & S02, .1%organics
19.5% oxygen
Use with CO monitor

(3

(
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}~~~

WUL-ing Fumes
3M MSA
MSA
MSA

9920 dispoiablq
Comfo-l - Type S canister
UltraTwin - Type Scanister
airline respirator

{

NP-HF-filler
NP-HF-filter
NP-FF-filter
QF-(HF-FF)

TC-21 C-202
TC-21 C-134
TC-21C-187
TC-19C-76

19.5% oxygen
19.5% oxygen
19.5% oxygen
Use with CO monitor

TC-21 C-132
TC-84A-OO7
T-21 ,-202

19.5% oxygen
19.5% oxygen
19 .5%oxygen
19.5% oxygen

Dust
Any filter respirator
3M - 871 Q disoosable
3M - 821 0 disposable (N95)
3M - 9920 dlsposable

NP-HF-filter
NP-HF-filter
NP- F-filter

,

ruyrluoI~S:

i.
2.

~3.

Seb Apipendix Bfor assigned protection factors for respirators.
Type:
HF - half face
FF - full face
PP - positive pressure
NP - negative pressure
CF - continuous flow
Do not alte- or nodify any part of the espirator.

PP=positive pressure
RD=demand, recirculating closed circuit)

'Q

d.
d.
1.

RP=pressure demand, recirculating (closed circuit)
The protection factor is a measure of the degree of protection afforded by a
respirator, defined as the ratio of the concentration of airborne radioactive
material outside the respiratory protective equipment to that inside the
equipment (usually inside the facepiece) under conditions of use. It isapplied
to the ambient airborne concentration to estimate fhe concentrations inhgled
by the wearer according to the following formula:
Concentration
Inhaled

2.

Ambient Airborne Concentration
Protection Factor

The protection factors apply:
(a) Only for individuals trained in using respirators and wearing properly fitted
espirators that are used and maintained under supervision in a well-planned
respiratory protective program.
(b) For air-purifying respirators only when high efficiency particulate filters aboye
99.97% removal efficiency by thermally generated 0.3 mm dioctyl phthalate (DOP)
test or equivalent) are used in atmospheres not deficient in oxygen and not
containing radioactive gas or vapor respiratory hazards.
(c) No adjustment isto be made for the use of sorbents against radioactive material
in the form of gases or vapors.
(d) For atmosphere-supplying respirators only when supplied with adequate respirable
air. Respirable air shall be provided of the quality and quantity required in
accordance with NIOSH/MSHA certification (described in 30 CFR part 11). Oxygen
and air shall not be used in the same apparatus.
(e) Excluding radioactive contaminants that present an absorption or submersisn
hazard. For tritium oxide, approximately one-third of the intake occurs by
absorption through the skin so that an overall protection factor of less than 2 is
appropriate when atmosphere-supplying respirators are used to protect against
tritium oxide. If the protection factor for a device is5 the effective protection factor
for tritium isabout 1.4; for devices with protection factors of 10 the effective factor
for tritium oxide isabout 1.7, and for devices with protection factors of 100 or more
the effective factor for tritium oxide is about 1.9. Air-purifying respirators are not
suitable for protection against tritium oxide. See also footnote i concerning
supplied-air suits.
(f) Canisters and cartridges shall not be used beyond service-life limitations.
(g} Under-chin type only. This type of respirator isnot satisfactory for use where it might
be possible (e.g., if an accident or emergency were to occur) for the ambient
airborne concentrations to reach instantaneous values greater than 10 times the
pertinent values in fable 1,column 3 of appendix Bto §§ 20.1001-20.2401 of 0
CFR 20. This type of respirator is not suitable for protection against plutonium or
other high toxicity materials. The mask isto be tested for fit prior to use, each time it

isdonned.
(h)
(1) Equipment shall be operated in a manner that ensures that-proper air flow-rates are
maintained. A protection factor of no more than 1000 may be utilized for tested-andcertified supplied-air hoods when a mini-mum air flow of 6 cubic feet (0.17 cubic
meters)

per minute is maintained and calibrated air-line pressure gauges or flow measuring
devices are used. A protection factor of up to 2000 may be used for tested and
certified
hoods only when the air flow is maintained at the manufacturer's recommended
maximum rate for the equipment, this rate is greater than 6 cubic feet (0.1 7 cubic
meters)
per minute, and calibrated air-line pressure gauges or flow measuring devices are
used.
(2) The design of the supplied-air hood or helmet (with a minimum flow of 6 cfm 0.17 m 3
per minute) of air) may determine its overall efficiency and the protection ift provides.
For example, some hoods aspirate contaminated air into the breathing zone when the
wearerworks with hands-over-head. This aspiration may be overcome if a short capelike
extension to the hood isworn under a coat or overalls. Other limitations specified by
the approval agency shall be considered before using a hood in certain types of
atmospheres (see footnote i).
(i) Appropriate protection factors shall be determined, taking into account the design of the
suit and its permeability to the contaminant under conditions of use. There shall be a
standby rescue person equipped with a respirator or other apparatus appropriate forthe
potential hazards and communications equipmentwheneversupplied-airsuits are used.

j) No approval schedules are currently available for this equipment Equipment is to be
evaluated by testing or on the basis of reliable test information.
Jk) This type of respirator may provide greater protection cand be used as an emergency
device in unknown concentrations for protection against inhalation hazards. External
radiation hazards and other limitations to permitted exposure, such as skin absorption,
must be taken into account in such circumstances.
(I) Quantitative fit testing shall be per-formed on each individual and no more than 0.02%
leakage isallowed with this type of apparatus. Perceptible outward leakage of gas from
this or any positive pressure self-contained breathing apparatus isunacceptable because
service life will be reduced substantiaLly. Special training in the use of this type of
apparatus shall be provided to the wearer.
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Quivira Mining Company
Ambrosia Lake Facility

I.

Security Post Orders

EMERGENCY NOTIFICATION PROCEDURES
A.

The following emergency notification procedure is to ensure that such situations,
should they arise, are handled promptly and efficiently in accordance with Corporate
directions. Emergencies to be handled under this procedure are as follows:
1.

Job-related death or serious injury of an employee, including an employee
traveling on company business.

2.

Death or serious injury of a non-employee when the incident occurs on
company property or in association with a company activity.

3.

Major damage to company property.

4.

Major damage to non-company property when the incident involves company
equipment or personnel.

5.

Any other incident or situation creating imminent serious danger to life or
property, or to the business or well-being of the company.

B.

For the purposes of this procedure, "serious injury" includes any injury capable of
causing loss of life, limb, or sight. "Major damage" means damage capable of
reaching $100,000.

C.

The guard on duty, upon being notified of one of the preceding conditions, will call
the following people in the order shown until one is contacted and supply information
detailing the who, what, when, where and why of the incident or injury.
Work
Terry Fletcher
Peter Luthiger
Alberto Delgado
Kathy Lovato

200
205
203
220

Home Phone
287-4553
899-8714
285-5030
876-2382

Post Orders - Page 2

Quivira Mining Company
Ambrosia Lake Facility

1.

Security Post Orders

On The Job Accidents
The following procedures are to be followed when an on the job accident i-s reported to the
guard:
A.

.

Get all information possible from the person reporting the accident. Be sure to find
out:
1.

The injured person's name;

2.

Where injury occurred;

3.

The extent of the injury;

4.

If transportation is required;

5.

Ask person reporting the accident to phone back when the injured person is
ready to depart the work location for Grants;

6.

In the meantime, the Guard will check with the medical clinic (287-4474), Dr.
Valdivia (285-6937), or the Hospital (287-4446) to determine where the
injured should be sent. Advise the person at the clinic or hospital that they
will be notified when the injured person leaves our property.

:
7.

B.

When the person reporting accident phones back, the guard will know whether
to send the injured person to the clinic or the Hospital Emergency Room.

If armbulance transportation is required, the guard will do the following:
REGULAR WORK HOURS
(Monday thru Friday 7:00 am to 3:30 pm).
Note: the clinic is closed on all Wednesday afternoons.
1.

Call the general shop (ext. 345) or unit 2 and/or 3 on the mobile radio and
inform the person answering that an ambulance is needed and where it is
needed.

2.

Call Peter Luthiger at ext. 205, 246, or 260; relay necessary information. If
no one responds, call Kathy Lovato at ext. 220.

Post Orders - Page 3
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Security Post Orders

(On The Job Accidents - Cont')

3.

C.

When the injured person leaves the work location, call the clinic (287-4474)
or the hospital (287-4446), and inform the person answering that the injured
person is on the way to grants. Allow approximately 30 minutes travel time
-for the trip.

If the injured person can be transported by automobile or pickup, the guard will do
the following:
Regular work hours
(Monday thru Friday 7:00 am to 3:30 pm).
1.

D.

Call Peter Luthiger at ext. 205. Relay necessary information. Peter Luthiger
will supply transportation. If there is no response, call Kathy Lovato at ext.
220.

All other shifts if there are employees working on site:
1.

If it is determined that an accident occurred, the security guard or the
employee working on site must take charge.

2.

If medical attention is required, either party must call Dr. Valdivia (285-6937)
or the hospital (287-4446) to determine where to deliver the injured person.

3.

A pickup or the ambulance may be used for transportation.

4.

The guard office should be locked before leaving to town.

5..

Upon arriving at clinic/hospital, call the following people in order until one is
reached and relay information about accident:
Terry Fletcher
Peter Luthiger
Kathy Lovato

6.

287-4553
899-8714
876-2382

Telephone both Peter Luthiger and Kathy Lovato and supply accident
information.

Post Orders - Page 4
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2.

Illness While Working - Employees
A.

DAY S1HFT (Monday - Friday 7:00 am to 3:30 pm)
Call:

B.

3.

Security Post Orders

KATHY LOVATO - EXT. 220.

ALL OTHER SHFTS
1.

If the security guard must leave the facility because of becoming ill they must
notify Fred Beckner for a replacement guard or Burns Security.

2.

At no time should the property be left unattended without notifying a
company representative for further instruction.

3.

If an emergency arises and a replacement cannot be found, notify Kathy
Lovato, 876-2382 or Terry Fletcher, 287-4553. The guard office should be
locked until the replacement has arrived.

Fire Procedures
A.

Day Shift
When a fire is reported to the security guard on the day shift - MONDAY THRU
FRIDAY (7:00 AM to 3:00 PM) he/she will notify the following people and provide
all information regarding fire:
Peter Luthiger
Terry Fletcher
Rudy Rodriguez
Alberto Delgado

B.

205, 246, or 260
200
345
203

Off-shift
1.

If a fire occurs on the off shifts (NIGHTS, WEEKEND AND HOLIDAYS),
alert who ever else is on the property and all try go to the scene of the fire.

2.

If the fire can be put out with the use of fire extinguishers it should be done.

(Fire Procedures - cont')
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Security Post Orders

(Fire Procedures - cont')

3.

If the fire is large, and the fire truck is needed call the following people in the
order indicated:
Peter Luthiger
Terry Fletcher
Rudy Rodriguez
Alberto Delgado

C.

D.

899-8714
287-4553
287-7611
285-5030

Mill Fire Pump Alarm
1.

If the alarm status changes from "Ready", silence horn and notify the mill
production crew or the general shop.

2.

Exception - The "running" light will come on each Wednesday for
approximately 20 minutes.

Warehouse or Electrical Substations: Smoke Detector Alarm
1.

In the event of smoke and/or fire in the warehouse quonset, the smoke
detector will activate an alarm sounding a loud horn.

2.

You will call the Safety Officer at Ext. 205, 246, or 260 or use the radio to
notify him that the alarn has sounded.

Post Orders - Page 6
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4.

Security Post Orders

Yellowcake Shipping Accident (slurry or dry)
1.

When guard receives a call advising that a yellowcake shipping accident has occurred,
he/she will obtain as much information as possible pertaining to the accident. The
Evaluation Questionnaire should be used to obtain information. (See Appendix D
next page). Of most importance are:
)location of accident; 2)seriousness of
accident; and 3)a phone number where the person involved in the shipping accident
or a law enforcement officer involved can be reached.

2.

The guard will call the following people in the order indicated below until one is
reached:
Terry Fletcher
Peter Luthiger
Alberto Delgado
George Trujillo
Don Sweeney

3.

287-4553
899-8714
285-5030

287-4216
287-9364

The guard will then relay all information to the person reached and stand ready for
further involvement as decided by the person assuming authority for the situation.

Post Orders
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III.

Security Post Orders

VISITORS
A.

Visitors Entering Facility
1.

Stop all visitor vehicles entering mill gate.

2.

Call person to be visited. If person cannot be contacted, ask visitor to wait
until contact is made or return at a later time.

3.

No deliveries or pick-ups will be made in the plant site unless contact has been
made and/or they are accompanied by a company representative. Unless a
delivery or pick-up needs to be made inside the plant all other visitors must
come through the main office and sign in.

3.

Visitors must be entered into the Visitor's Log.

4.

Safety and Company regulations require visitors to receive hazard training
prior to entering work area(s). This includes mine sites. The hazard
training forms are to be completed by all visitors. (Note: training is good for
1 year from date of training.) The following forms must be completed (a copy
of the forms can be given to visitor):
A.
B.
C.

5.

B.

Hazard Training Form
Radiation Safety Training Form
Visitor Release of Liability Forn

Visitor identification tags will be issued to visitors. The large tag is to be
placed on the dashboard and the small tag should be clipped to visitor's
clothing. Log the time that the visitor enters the area.

Visitors Exiting Facility
1.

Stop all visitor vehicles leaving mill area and make a visual inspection of
vehicle and visitors.

2.

Retrieve visitor identification tags. Log the time when the visitors leave the
area.
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EVALUATION QUESTIONiNAIRE
1.
2.
3.
4.
>.
7.
S.

iName of Truck Driver
Name of Trucking Company
Bill of Lading Number
Destination of Slipment
Time of Accicent
Place of Accidenit
Name of Police Department Notifiecl
Plone Number of Police Notified

9.

Is the Driver InjlLrecd?_

10.
II.
12.

Is or Was There a Fire?
Is the TrLIck Road Worthy?
Is It Raining or Was Water Used to Pt OLt Fire or Wash Off Road?

(0.

Othiers?

13.

Are DrLms Outsicle of the Truck?
Ho il any?
14.
Estimate the Nmber of SqLare Feet of Spilleci Mfaterial
15.
Has the Spill Been Covered?
16.
Is the Spill on GroLincl?
1.
Is the SpilI in Water?
Lake?
Stream?
18.
Is Spill Near a Buildinu?
Sewer?
19.
Is the Accident Place Lighted at Night?
20.
What is Nearest Airport?
21. Other Comments:
22

Where

Can You Be Reached b Phone?
(a) Near the Accicient Site
(b) HI-ome o Business Phone
(c) Yir nane please

Signature:

Date:

ATTACHIENT - #1
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Mill Structure Dimension Data
Rio Algom Mining LLC - Ambrosia Lake Facility

Bullding/Structure
Scale House
Scale House Pit
Moisture House
Primary Crusher
Belt Conveyor
Transfer House
Secondary Crusher
Sample Tower
Fine Ore Bins
Rod Mill
Leach Building
SX Building
Lab Area/Mill Offices
Upper Level SX (Eimco)
Chlorate Building
Seperan Building
Rubber Shop
Water Treatment Building
Main Shop
Main Changeroom
Warehouse
IX Buildina
Raffinate Building
Insulation Shack
Carpenter/Electric Shop
Paint Shop
Warehouse Quonset
Warehouse Electric Storage
Warehouse Misc. Building
Mill Quonset
Main Office
Main Office Basement
Water Tower
Thickeners 12 each)
Outside SX - North (10 tanks)
Outside SX - South (4 tanks)
Thickener Pump Houses (12)
Thickener Catwalks (2)
Thickener Sump House
Reservoir Pump House

Length
28
60
30
60
930
42
42
45
125
83
186
217
144
70
30
42
50
36
200
48
120

100
58
24
103
50
100
63
38
110
225
150
50
120
225
148
40
860
24
40

Width
14
14
20
20
8
20
50
30
40
60
144
144
62
54
30
34
24
40
70
48
68
65
42
24
48
23
48
28
20
40
40
40

94
132
20
10
18
16

igm |
12
12
16
38
8
30
34
75
75
50
47
30
30
20
18
24
16
22
26
17
22
24
20
10
18
16
25
15
15
25
11
10
20
15

10
10
12
12

Area
392
840
600
1200
7440
840
2100
1350
5000
4980
26784
31248
8928
3780
900
1428
1200
1440
14000
2304
8160
6500
2436
576
4944
1150
4800
1764
760
4400
9000
6000
135648
21150
19536
9600
17200
432
640

cubic feet
cubic yards
cubic yards i 10%
notes:

volume assumes solid cube. Will use 10% of value.

Volume
4704
10080
9600
45600
59520
25200
71400
101250
375000
249000
1258848
937440
267840
75600
16200
34272
19200
31680
364000
39168
179520
156000
48720
5760
88992
18400
120000
26460
11400
110000
99000
60000
150000
1630000
31400
50240
96000
172000
5184
7680
7,062,358
261,569
26,157

WOODEN TANK INVENTORY

B

Number
of tanks diameterlheight thickness
tank
[Outside SX tank
8
40
9
0.25
Raffinate Holding tank
1
65
9
0.25
Inside SX - srtip mixer
8
8
9
0.25
Inside SX - srtip settler
8
22
8
0.25
Surge tank
1
20
20
0.25
Precip tank
4
8
13
0.25
Product Thickener
1
45
12
0.25
SX Overflow - outside
2
30
7
0.25
Outside SX tank
2
40
20
0.25
Organic settler
2
12
12
0.25
Mo strip mixer tank
2
8
9
0.25
Clarifier tank
2
52
20
0.25

-

wood area
each tank
all tanks
3644
29154
8474
8474
327
2614
1313
10505
1885
1885
427
1709
4877
4877
2073
4147
5027
10053
679
1357
327
653
7515
15029

cubic feet
cubic yards
notes:

assumes average thickness of 3 inches.
top of tanks wood thickness 2 inches
assumes wood is stacked and bundled

wood
volume
807
1289
78
297
445
103
1087
460
942
160
78
1348

7,093
263
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QUIVIRA MINING COMPANY
AMBROSIA LAKE FACILITY
GRANTS, NEW MEXICO

HEALTH PHYSICS
&
ENVIRONMENTAL PRO GRAMS
MANUAL

OUIVIRA MINING COMPANY

Ambrosia Lake, New Mexico
U.S. NRC License SUA-1473
Docket 40-8905
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Quivira Mining Company

Intnxiuction and Pupose

1.0 Introduction and Purpose

1.I1

trodjiction

This document is the manual of radiation protectio

ocdures to be used by personnel during

the uranium milling operations at Quivira Mining Company's New Mexico uranium mill facility.
These procedures give specific guidance on all aspects of the Health Physics control program.
It is the primary document used in controlling work practices and procedures to ensure
compliance with 10 CFR 20, Standards for Protection Against Radiation and specific
requirements of Quivira Mining Company.

This document is written for use by techlnicians with prior training and experience in applied
health physics. It will also be used by supervisory personnel to assist them in managing the
entire work project.

This manual shall be read and understood by the Radiation Safety and mill supervisory personnel.
The proceduies as outlined shall be followed in order to limit possible radiation exposures in
the perforrnance of job functions and to maintain all exposures As Low As Reasonably
Achievable (ALARA).
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Introduction and Purpose

1.2 Purpose
This manual has been written to assure that health physics monitoring and surveillance is
performed in accordance with the applicable rules and regulations to maintain the safe handling
of radioactive materials and sources of radiation. Much of the specific work to be done is spelled
out in written operating procedures for the various job functions. The procedures are contained
within Standard Operating Procedures (SOP) manual.

Non-routine work involving activities

which may result in personnel exposure and are not covered under a SOP will require the use of
a Radiation Work Permit (RWP). The RWP will spell out in detail the specific Health Physics
requirements for performing the work.

These requirements are in addition to the general

requirements discussed in the manual.
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2.0

Organization and Management

2.1

Mill Organization

The Ambrosia Lake mill is operated by Quivira Mining Company, a subsidiary of Rio
Algom Mining Corporation based in Oklahoma City, Oklahoma. Since January 16, 1985,
the Ambrosia Lake milling and mining facility has been in a standby status. On January
17, 1989, Rio Algom Mining Corporation purchased from Kerr McGee Corporation all of
the stock of Quivira Mining Company.

The present mill organization and areas of

responsibility are outlined below.

Managing the Quivira Mining Company's uranium processing facility is a General
Manager whose official title is General Manager - New Mexico Operations.

The

position is based at the Ambrosia Lake mill site.

The mill operations are directly supervised by the Mill Operations Supervisor who
reports directly to the General Manager.
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2.2

Organization

Health Physics Orzanization

All facility health physics, industrial hygiene, and environmental affairs are under the direction
of an Environmental Engineer or similar position within the Engineering and Environmental
Department. Additionally, this position is also the facility Radiation Safety Officer (RSO). This
individual reports directly to both the facility General Manager and the corporate manager in
charge of radiation safety. The primary responsibility of the Environmental Department is to
update, maintain, and implement those appropriate programs necessary to assure compliance with
all federal, state, local laws and regulations, and company policies to insure the protection and
well being of employees and the public.

This department is staffed witl one or more Environmental Technicians which report to the
Environmental Engineer or similar position.

T.he Chart of Organization for the Ambrosia Lake operations while in the standby status are listed
in Figures 2-1 and 2-2.
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Figure 2-1

QUIVIRA MINING COMPANY
ORGANIZATION CHART
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Organization

FIGURE 2-2

QUIVIRA MINING COMPANY
ORGANIZATION CHART
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2.3 Health PhysiCs Oualifications

2.3.1 Radiation Safety Officer
The Radiation Safety OfFicer shall have a bachelor's degree in the physical sciences, industrial
hygiene, or engineering from an accredited college or university. Individuals who have other
types of degrees may be acceptable provided they have the necessary relevant experience.

This position should lave a minimum of one year of work experience relevant to chemical
process operations or uranium mill operations and be familiar with health physics, industrial
hygiene, and environmental regulations, programs, and their implementation.
J

It is also the

responsibility of the incumbent for the development, implementation, and supervision of all these
pertinent programs. This position shall advise management on the state of the health physics,
industrial hygiene, and environmental programs at the facility.

The position shall act as a representative of the company when required by managemenit in the
promulgation process of regulatory standards, procedures, or guidelines.

As the mill facility RSO, this individual shall have specialized classroom training pertinent to
health physics and attend a subsequent refresier training every 2ears consisting of seminars or
course work.
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The RSO shall coordinate implementation of the health physics programs with other departments
within the facility to ensure compliance with pertinent regulations. The position is responsible
for ensuring that all health physics and environmental samples, logs and records are complete,
accurate, and properly filed and stored.

2.3.2 Environmental Technician
A Environmental Technician shall have -a minimum of a high- school -diploma or equivalent.
This position should be familiar with the health physics, industrial hygiene, and environmental
programs established at the Ambrosia Lake mill facility.
v~-'

The incumbent shall assure that all

samples and records are properly logged, filed, and stored. It is also the responsibility of this
r

sition to maintain and properly calibrate and service all equipment needed for measurements

to comply with Federal\state regulations and company policies.

It is also the responsibility of this position to inform and update the RSO on daily performance
of duties as well as completing and submitting the required reports and survey data.
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ALARA Policy Statement

2.4 ALARA Policy

2.4.1 Purpose
The purpose of the ALARA (As Low As Reasonably Achievable) Policy is to keep exposures to
al radioactive nuclides and other hazardous material as low as possible and to as few personnel
as possible taking into account the state of technology and the economics of improvements in
relation to benefits to the public health and safety, and other societal and socioeconomic
considerations, and in relation to the utilization of atomic energy in the public interest.

In order for an ALARA Policy to correctly function, all individuals involved from management,

)

supervisors, radiation technicians, and the workers must take part and each share in the
responsibility to keep all exposures as low as reasonably achievable. This policy addresses this
need and describes the responsibilities of each.

2.4.2 Scope
This guide provides general guidance to management, supervisors, health physics personnel,
and the workers to aid in keeping exposures ALARA.

The areas covered include the

responsibilities and courses of action for management, the health physics department, supervision,
and mill workers.
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2.4.3

Definitions

Action Limits - Predefined linits which dictate a course of action based on analytical results
from bioassay results or air samplers.

ALARA - As Low As Reasonably Achievable

Approved Respirator - A respirator tested and listed as satisfactory for a specific use by either:
National Institute for Occupational Safety and Health (NIOSH)
Mine Safety and Health Administration (MSHA)

Bioassay - As used in this guide is a sample of urine voided into a collection bottle and analyzed
for uranium content.

Bioassay Sample Kit - This kit contains the items necessary to collect a urine sample. Included
is a plastic zip lock bag and within the bag is a sample collection bottle and sample collection
form.
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Emergency Respirator Use - Wearing a respirator when a hazardous atmosphere suddenly occurs
that requires immediate use of a respirator either for escape from the hazardous atmosphere or
for entry into the hazardous atmosphere to carry out maintenance or some other task.

Health Physics - A branch of science dealing with the protection of the environ

workers

from the hazards of radiological effects.

Management - Those individuals autlorized by the licensee of record to make policies and to
direct activities within the boundaries of the restricted area and property owned by the licensee
outside the restricted area.

Radiation Safety Officer (RSO) - Individual assigned the responsibility for the implementation,
maintenance, and direction of health physics programs within tle confines of a restricted uranium
fuel cycle operation.

Radiation Safety Training - Training and discussions in the fundamentals of protection against
exposure to uranium and its dauglters.

Radiation Work Permit - Permit system which defines the details, precautionary procedures to
follow, and any necessary radiological monitoring and sampling necessary before, during, and
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after completion of the job.

Respirator - A device designed to protect the wearer from inhalation of harmful atmosphere.

Routine Respirator Use - Wearing a respirator as a normal procedure when carrying out a regular
and frequently repeated task.

Supervisor - Individual charged witlh the task of directing and overseeing the performance of
subordinates in the operations of the licensee.

Ventilation Equipment - Emission control equipment used in a mode which removes and
maintains radionuclides dust to a minimum. Includes wet scrubbers, baghouse, filters, hoods,
exhaust fans, or otIer such devices.

Voluntary Respirator Use - Wearing a respirator when it is not warranted; nor required
company policy, but is worn at the discretion of the individual in an otherwise controlled
environment.

This is in keeping witl the ALARA principe.J However, voluntary use of

approved respirators is not intended as a substitute for practicable engineering controls.
Respirator protection credit shall not be given for voluntary use of respirators during normal
work conditions.
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2.4.4 Policy Statement
In order for any ALARA program to be fully successful, all individuals from management to the
workers must participate and each be responsible in the program's functioning. In so doing, each
will have a valued stake in the outcome and final success of the ALARA program. As such, it
is the policy of Quivira Mining Company that ALARA conditions be achieved by endeavoring
to maintain and promote open communications between all employees, through training and by
providing management support to philosophies which can minimize or otherwise reduce
occupational exposure to radiation.

2.4.5 Mana2ement Responsibility

-~ 3

The licensee management will be responsible for the development, implementation, and enforcing
the applicable rules, policies, and procedures as directed by regulatory agencies and company
policies. These shall include the following:

1. The development of a strong commitment to and continuing support in the
implementationi and operations of the ALARA program;

2.

Annual audit program which reviews radiation monitoring results, procedural, and
operational methods;
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3.

A continuing evaluation of the health physics program including adequate staffing
and support;

4. Proper training and discussions which address the ALARA program and it's function
to all facility employees and, when appropriate, to contractors and visitors.

2.4.6 Radiation Safety Officer Responsibility
The RSO shall be charged with ensuring technical adequacy, proper radiation protection, and the
overall surveillance and maintenance of the ALARA program. The RSO shall be assigned the
following:

1. The responsibility for the development and administration of the ALARA program;

2. Sufficient authority to enforce regulations and administrative policies that affect any
aspect of the radiological safety program;

3.

To review and approve plans for new equipment, process changes or operating
procedures to ensure that the plans do not adversely affect the protection program
against uranium and its daughters;
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4.

Maintain equipment and surveillance programs to adequately monitor the ALARA
program to assure its implementation;

5.

To perform annually an audit with management to determine the effectiveness of the
program and make any appropriate recommendations or changes as may be dictated
by the ALARA philosophy;

6.

Review annually all existing operating procedures involving or potentially involving
any handling, processing, or storing of radioactive materials to ensure the procedures
are ALARA and do not violate any newly established or instituted radiation protection
practices;

7.

Conduct weekly inspections of pertinent mill areas to observe that general control
practices, cleanliness, and housekeeping practices are in line with the ALARA
principle.

2.4.7 Supervisors Responsibility
Supervisors shall be the front line for implementing the ALARA program. Each shall be trained
and instructed in the general radiation safety practices and procedures.

Teir responsibilities

include:
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1. Adequate training to implement the general philosophy behind the ALARA program;

2. Provide direction and guidance to subordinates in ways to adhere to the ALARA
program;

3. Enforcement of rules and policies as directed by regulatory agencies and company
officials;

4.

Seek additional help from management and the RSO should radiological problems
be deemed by the supervisor to be outside their sphere of training;

5.

Conduct weekly inspections of pertinent mill areas to observe that general control
practices, cleanliness, and housekeeping practices are in line with the ALARA
principle.

2.4.8 Worker Responsibility
Because both the radiation protection and ALARA program successes are contingent upon the
cooperation and adherence to those policies by workers themselves, the mill workers must be
responsible for certain aspects of the program in order for the program to accomplish its goal of
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keeping exposures as low as possible. Worker responsibilities include:

1. Adhere to all rules, notices, and operating procedures as established by management
and the RSO;

2.

Make valid suggestions which might improve the ALARA program;

3.

Reporting promptly to immediate supervisor any malfunction of procedures or
equipment which could result in an unacceptable increase radiological hazard;

4.

Proper use and fit testing of any respirator;

5.

Proper use and returning of any bioassay sample kit at its required return time.

2.4.9 Operational Procedures

2.4.9.1 Routine Operations
Routine operations include normal production activities which are generally repetitive and are
carried our under acceptable conditions. All individuals shall follow operational procedures and
adhere to all posted notices.

For routine operations, potential airborne hazards must be

)
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maintained at acceptable concentrations through the utilization of engineering controls. The use
of respirators as a substitute for practicable engineering controls is not acceptable.

However,

respirators may be used while engineering controls are being evaluated, instituted or in such case
that engineering controls are not practicable. Respirators may also be used on a voluntary basis.4

2.4.9.2 Non-Routine Operations
Non-routine operations include activities that occur infrequently or occur at times when
engineering controls are impractical or inoperable. This includes maintenance activities which
are required to maintain or regain control of normal production activities. For such operations,
the use of respirators to minimize exposure to airborne hazards are appropriate and shall be fitted

J

and as directed by management and the RSO. Should the non-routine operation involve potential
exposure to radioactive materials and no standard operation procedures exists, a Radiation Work
Permit (RWP) shall be issued.

The RSO or health physic staff shall review the radiological

setting prior to the initiation of work in order to ascertain the necessary precautions to be taken.

2.4.9.3 Emergency Operations
Emergencies are unexpected occurrences which may require respirator use to limit the inhalation
of hirborne material or other potentially hazardous substances. These situations include but are
not limited to items such as fire control, shipping accidents, tailings impoundment failures, and
process releases. Due to the very nature of an emergency and potential loss of life, the Radiation

)
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Work Permit System is not applicable. In such cases, the maximum practical protective
actions are to be taken immediately and adjusted as appropriate, as the situation is
evaluated durin, the emergency.

2.4.9.4

Voluntary Respirator Use

When respirator use is not warranted by existing conditions, employees may request the
use of a respirator to allow additional protection in an otherwise controlled environment.
This is in keeping with the ALARA. principle.

However,.voluntary use of approved

respirators is not intended as a substitute for practicable engineering controls. Respirator
protection credit shall not be given for voluntary use of respirators during normal work
conditions.

2.4.9.5

Ventilation Equipment

In an effort to maintain exposures ALARA, the emission control equipment shall be
utilized in the mode which best removes and maintains radionuclide dust to a miniraum.
The ventilation rate or the air exchange rate for normal work areas should be designed to
maintain airborne concentrations of natural uranium and its daughters.to 25% or less of
the Derived Air Concentration ("DAC") as given in Table I of Appendix B, Title 0,
Code of Federal Regulations, Part 20.

The exhausts of the ventilation systems should be located so as to meet requirements as
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outlined in 10 CFR 20, Subpart D.

2.4.10

Respiratory Protection

The RSO and health physics staff shall be responsible for the implementation,
maintenance, and care of the facility respiratory protection program. The Quivira Mining
Company, Ambrosia Lake Operations "Respiratory Protection Program" is hereby
referenced and made part of the ALARA Program.

2.4.11

Bioassay Procedures

The RSO and health physics staff shall be responsible for the implementation,
maintenance, and care of the bioassay program.

Quivira Mining Company's Ambrosia

Lake Operations "Bioassay Program" is attached in Appendix A.

2.4.12

Daily Mill Inspection

The mill inspection is conducted daily during normal scheduled work day of the
Radiation Safety Officer (RSO) or designee.

The purpose of the daily walk through

inspection is to ensure proper implementation of radiation safety, hygiene, and standard
operating procedures.

The inspection is primarily a visual inspection to ensure that process designs and procedural
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methods for maintaining exposures ALARA are being implemented and used correctly.

Although the inspection helps ensure a satisfactory working environment, it cannot replace the
employees' or supervisors' role in maintaining exposures ALARA. The walk through inspection
is intended to assist both supervisory personnel and employees in maintaining an awareness of
the potential radiological hazards and to institute preventative or corrective measures.

During the walk through inspection, the RSO or designee will document on a standard inspection
form the results of the inspection.

The inspection form contains those items from which

radiological hazards will probably occur. The inspection form is attached as Figure 2-3.

In all areas where the "Needs Actions" column is checked a mill corrective order or general work
order will be issued and given to the appropriate supervisor. A RWP will be issued if the RSO
or his designee determines a. significant radiological hazard or potential hazard exists.
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FIGURE 2-3
DAILY MILL INSPECTION

Area
Okav

Needs
Artion

Date:

Insoected By:

Yellowcake Area
Housekeeping
Change Rooms
____
____
Values Tight & Clean
___
___
Operator Room
____
Solution Levels
____
Visible Spills
Equipment Operation
Miscellaneous

IX Plant
Housekeeping
Visible Spills
Miscellaneous
Mill Area
Housekeeping
Signs Maintained
Change Rooms
Visible Contamination
Equipment Operation
Miscellaneous
Respirator Room
Housekeeping
_____
Respirators Adequately Stocked
Respirator Checkout
Instrument Function Test
Miscellaneous

)
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2.4.13 Fire Control
A guide for an appropriate fire response guide shall be implemented by the mill superintendent.
Included in this guide should be provisions for fire alarms, fire extinguishers, sprinkler systems,
fire hydrants, water tanks or other fire fighting equipment.

In the event of a fire, the mill

superintendent shall determine the necessary fire fighting procedures to deter, minimize, or
otherwise prevent the spread of the fire and loss of control of radioactive material.

Fire detection systems should be checked on a montlly basis.

Fire drills should also be

performed at a minimum of at least semiannually.

2.4.14 Laboratory Features
All mill laboratory work stations which involve the handling of radioactive materials and are
deemed necessary by the RSO to need special hoods to prevent undue exposures, shall have
exhaust fume hoods or other acceptable ventilation or mechanical means of protection.

2.4.15 Oualification of Administrator
The prime responsibility for the ALARA program shall be vested in the RSO. The RSO should
have experience in environmental engineering, and/or health physics, and/or industrial hygiene.
The responsible individual must have the authority, ability, training, and experience to:
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1. Evaluate the radiological hazards pertaining to the job function;
2.

Recommend engineering controls if feasible;

3.

Specify respiratory protection if engineering controls are infeasible;

4.

Forbid the use of improper respiratory protection equipment;

5.

Suspend work if an immediate radiological health hazard exists.

2.4.16 Prozram Evaluation
The comprehensive review of results of the air sampling program and bioassay program is an
effective means of evaluating the ALARA program. The evaluation program should be an on
going project and will consist of the following:

1.

Monthly Reports to management which describe the monitoring results in the pertinent
areas of the mill, bioassay results and air sampling results;

2. Review with the health physics staff the results of the daily walk through inspections;

3.

Perform an annual audit of the program summarizing employee exposures and
incurred doses, bioassay results, inspection results, training programs, radiation safety
meetings, monitor surveys, and operating procedures. The audit should specifically
discuss trends in personnel exposures, airbome concentrations, whetIher equipment for

License No.

SUA-1473

Docket No. 40-8905
(2-22)

ALARA Policy Statement

Quivira Mining, Company

9
exposure control

is being properly

used,

maintained,

recommendations to maintain exposures ALARA.

and inspected,

and

Additionally, based on annual

employee exposures, the audit will include a statement whether gamma badging of
visitors is required.

The annual ALARA audit committee will include the General Manager of New
Mexico Operations, Superintendent Industrial Relations, Mill Superintendent, and
Radiation Safety Officer. A designated representative may attend in lieu of one of
the above;

4. Review and evaluate annually the adequacy of the respirator protection program and
the bioassay program in performing their intended tasks;

5.

A copy of the annual audit report will be submitted to the U.S. NRC if so required.

J
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2.5

2.5.1

Radiation Safety Trairug

Radiation Safety Training

Overview

Prior to initial job assignment, all new employees with no prior experience are given a 24 hour
safety training course including radiation safety and the ALARA principle. Industrial hgiene
which includes radiation safety, first aid, hazard training, an

ee

basic

elements of this training course. Thereafter, employees are given an annual 8 hour refresher
course including the review and discussion of these topics.

The radiation safety training

component is to be instituted in three phases:

2.5.2

1.

New Employee Indoctrination (24 Hour Course, if applicable).

2.

New Assignment Indoctrination and Review by Supervisor.

3.

Periodic Safety Meetings.

New Employee Indoctrination

The first phase, new employee indoctrination, is the responsibility of the safety engineer or other
qualified individual(s) assigned by management with pertinent radiation information obtained
from the RSO. Contained as part of the radiation safety training session are nine basic subjects.
They are as follows:
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1. Basic Radioactivity
Introduction to nuclear decay, types of radiation, external and internal exposures
and doses, intake routes, and potential hazards. This includes discussions of the
ALARA principal and why cleanliness should be maintained throughout the work
place.

2. Rules and Regulations of Governmental Aencies
Discussion of the principle regulations of NRC, MSHA, and the state of New
Mexico governing the health and environmental aspects of radiation protection,
employee rights, and regulatory authority.

3. Limits of Radiation Dose
Explanation of permissible exposures to radiation.

4. Levels of Radiation in the Mill Area
Discussion of data from general radiation surveys and comparing them to the
permissible levels.

5. Protection Clothing
Instruction for wearing protective clothing, respiratory protection equipment,
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gloves, boots, etc.
6.

Personnel Monitorinz Devices/Monitoring Program
Instruction for wearing the approved personnel monitoring devices, the use of the
personal alpha scanner, and their respective purposes.

Also discussed are the

health physics monitoring programs including external radiation surveys, airborne
radiation sampling, contamination surveys, and bioassay program.

7.

Personnel Radiation Hygiene
Discussion and explanation of good personal hygiene practices including the
shower policy, the eating, drinking and smoking in approved designated areas
only and why each is necessary.

8.

Facility Protection Systems
Discussion about the operation of the emission control equipment, task training,
standard operating procedures, security and access to the posted restricted areas of
the mill.

9.

Mill Emergency Procedures
Explanation of possible emergency situations which might occur and the
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Appropriate responses to be implemented.

At the conclusion of the health physics portion of the training session, a written test will be given
to each employee. All incorrect answers will be reviewed by the instructor and the employees to
determine the employees' mderstanding of the hazards encountered in normal and special job
assignments. These tests will be documented and kept on file as part of the MSHA task training
certification program.

2.5.3

New Assignment Indoctrination and Review by Supervisor

The second phase is the new assignment review by the area supervisor. This training is initiated
once an individual is assigned a job position. The supervisor will review with the employee the
Standard Operating Procedures (SOP) and radiation safety procedures for that particular job. The
supervisor and the employee will sign the task training card certifying training has been
completed and the employee understands the responsibilities and functions of that position.

2.5.4

Periodic Safetv Meetings

The third phase in the radiation safety program includes periodic safety meetings with the Health
Physics, Supervisory, or Safety staff. The topics may include but are not limited to the review of
the respirator program, shower policy, personnel dosimeter issuance and collection, fire plans,
and other health physics considerations, industrial hygiene, and job procedural practices.
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2.6 Ouality Control

2.6.1. Calibration of Sampling Equipment
Calibration of sampling equipment shall be performed on the frequency described in the
"HEALTH PHYSICS, INDUSTRIL HYGIENE, ad EVIRONMENTAL
MANUAL".

PROCEDURE

The results of all calibration procedures will be stored on site for future reference

until such time the records are authorized to be disposed by license condition or regulation.
The calibration sections within the procedure manual will be reviewed annually by the RSO and
staff to ensure compliance witl new regulatory requirements.

2.6.2 Sampling Procedures
Sampling procedures for sampling, packaging, shipping, and storage of samples are described
in the "HEALTH PHYSICS, ADUS7RIAL HYGIENE, and ENWRONMENTAL PROCEDURE
MANUAL".

The sampling procedures sections within the procedure manual will be reviewed

annually by the RSO and staff to ensure compliance with new regulatory requirements and
techniques.

2.6.3 Calibration of Radiometric Exjuipment
Calibration of all radiometric equipment will be performed using National Bureau of Standards
(NBS) traceable sources.
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performed on the frequency and method described in the HEAL 7T PHYSICS, INDUSTIAL

HYGIENE, and ENVIRONMENTAL PROCEDURE MAINUAL".

The results of all calibration

procedures will be stored on site for future reference until such time authorized by license
condition or regulation for disposal.

The calibration sections within the procedure manual will be reviewed annually by the RSO and
staff to ensure compliance with new regulatory requirements.

2.6.4 Outside Vendors
When outside laboratories are used to provide effluent and environmental results, the vendor will
,!

have an established Quality Assurance program in place. The vendor lab should use the most
recent EPA approved Standard Methods for analysis work or as required by license\permit
conditions. A copy of the vendors quality control procedures shoud be maintained on file and
updated as necessary.

The vendor results are to be occasionally checked through plit sample submission to another
outside lab.

If appreciable differences occur between te final results, investigations into the

causes will be initiated. Based on the results of the investigations, appropriate actions including
changing vendors shall be considered.

5~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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Quality Control

2.6.5 Review and Analysis of Data
Results obtained from the sampling programs will reviewed and examined to determine
reasonableness and consistency.

The review should include inspection of previous results to

determine if the results are contained within a sphere of confidence. If the results do not appear
to be reasonable, either the contract lab will be asked to recheck the analysis, check calculations,
or provide other information necessary to ascertain the degree of difference or another
representative sample will be collected and sent out for analysis.

2.6.6 Audit
Periodic audits will be performed to verify implementation of the quality assurance program.
The audits will be review by facility and corporate management.

ie results of the audit, including deficient areas, shall be addressed and appropriate practices.
implemented to assure correctness and validity of sampling.

)
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2.7 Radiation Work Perrnit System

2.7.1 Purpose
The purpose of the Radiation Work Permit (RWP) is to provide means whereby non-routine
activities, not covered by a standard operating procedure, can be reviewed and evaluated by the
Radiation Safety Officer (RSO) or designee to ensure proper protection against radiation hazards
during the course of the work activity.

2.7.2 Scope
This guide provides management, supervisors and workers with an outline of responsibilities and
procedures to follow when non-routine work is required in an area of potential radiation hazard
and standard operating procedures are not applicable.

2.7.3 Definitions
ALARA - As Low As Reasonably Achievable.

Designated Employee - An employee who is specifically assigned to complete a task outlined on
a Radiation Work Permit.

Bealth Physics - A branch of science dealing with the protection of the environment and workers
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from the hazards of radiological effects.

Management - Are those individuals authorized by the licensee of record to make policies and
to direct activities within the boundaries of the restricted area and property owned by the licensee
outside the restricted area.

Mill Corrective Order - An order issued by the RSO or Health Physics Staff outlining procedures
to protect employees against undue levels of radiation during operations not covered by a standard
operating procedure. The mill corrective order in conjunction with a work order constitutes the
Radiation Work Permit.

Radiation Safety Officer (RSO) - IndividuaI assigned responsibility and is experienced in the
implementation, maintenance, and direction of health physics programs within the confines of
a restricted uranium fuel cycle operation.

Radiation Safety Survey Form - A form filled out by the designated employee wlen required to
wear a lapel sampler during the course of the assigned work task.

The form contains the

necessary information to document and determine radiological exposures.

Radiation Work Permit - A procedure to follow when a potential radiation hazard exists and

)
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standard operating procedures do not exist to cover the work to be performed.

This permit is

comprised of a work order and a Mill Corrective Order signed by the Radiation Safety Officer
or designee.

Standard Operating Procedure (SOP) - An outline of steps detailing proper procedures to be
followed in performing an assigned task.

Work Order - An order requesting a specific department to perform work or specialized tasks.
If the "Radiation Safety Survey Test" section on the work order is marked "yes", the work order
must go through the Radiation Safety Officer or designee for approval prior to initiation of the
work. The work order in conjunction with a Mill Corrective Order constitutes the Radiation
7Work

Permit.

2.7.4 Duties and Responsibilities

2.7.4. 1 Management Responsibilities
Management is to ensure that:
1.

Supervisory personnel are trained in te use of the Radiation Work Permit
(RWP) and under what conditions they should be issued.

License No.

SUA-1473

Docket No. 40-8905
(2-33)

Quivira Mining Company

2.

Radiation Work Permit

Work requiring the use of a Radiation Work Permit (RWP) is completed in
accordance to the procedures outlined in this section.

2.7.4.2 Radiation Safety Officer RSO) Responsibilities
The RSO or designee is responsible for:
1.

Reviewing details of work required under the work order and the potential for
radiation exposure.

2.

Determining the necessary surveys and protective measures needed before,
during and after the assigned activity.

3.

Preparing the RWP, explains and issues it to the supervisor for execution.

4.

Assigning proper Health Physics personnel to carry out all necessary radiation
surveys.

2.7.4.3 Designated Employee
The employee assigned to do a job requiring a Radiation Work Permit should:

1.
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Understand the requirements of the job.
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2.

Perform the assignment in accordance to the procedures outlined in the RWP.

3.

Wear all necessary protective equipment.

4.

Complete the Radiation Safety Form pertaining to respiratory protection when
required.

2.7.5 Procedures
Any work that is not covered by a standard operating procedure and has a potential for exposure
to hazardous levels of radiation requires a Radiation Work Permit (RWP) to be issued and
approved prior to commencement of the activity.

This includes the maintenance of existing

facilities and construction of new equipment or facilities.

2.7.5.1 Maintenance of Existina Facilities
1.

Work Order Initiator
A person who initiates a work order for maintenance or repair of existing
equipment should do the following:

Determine if the work to be done is in an area with a potential radiation

a.

hazard. Examples of such areas include: yellowcake precipitation, mill
IX, yellowcake barrel storage area, etc.

If in question, contact the

Radiation Safety Officer (RSO).
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b.

Check to see if a Standard Operating Procedure (SOP) exists for that
particular activity. If a SOP exists for that activity, follow the procedure
as outlined.

c.

If an SOP does not exist, fill out a Work Order as outlined in Figure 2-4.
Be sure to check. "yes" in the box marked, "Radiation Survey Test
Required."

d.

Forward the work order to the RSO or designee for evaluation of the task
to ensure proper radiological controls will be used to perform the work.

2.

Radiation Safetv Officer or Designee
Upon receipt of the work order requiring a radiation survey test, the RSO or
designee should:
a.

Review the work required and evaluate the potential radiation hazards.
This may include discussing the work with the initiator of the work order.

b.

If the work order cannot be performed under an established standard
operating procedure, issue a Mill Corrective Order (MCO) (Figure 2-5)
outlining the necessary steps and surveys to be taken to maintain
exposures ALARA.
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c.

Radiation Work Permit

Maintain a copy of the work order and MCO and forward the originals to
the initiator.

d.

Assign a member of the health physics staff to conduct necessary surveys
and monitor recommended safety procedures.

3.

Department Supervisor
Upon receipt of the work order and rnill corrective order, the supervisor:
1. Reviews the work to be done.

2. Estimates time and equipment needed.

3. Assigns the task to the proper personnel and reviews any special radiation
safety procedures with the personnel.

4. Insures proper safety equipment is provided and used.

5. Upon completion of the project, completes the work order and mill
corrective order and returns it to the RSO or designee.
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4.
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Designated Employee
The designated employee(s) are individuals assigned to carry out the work
outlined on the work order. Upon receipt of the work order, they should:
a.

Review the RWP and determine the best approach to the job through
communication with the supervisor.

Designated employees should sign

the RWP to document this review.

b.

Understand the hazards involved and all radiation safety procedures as
specified.

c.

If a lapel sampler is required, obtain one from the respirator room near the
front gate.

d.

Fill out the Radiation Safety Survey Form that is attached to the lapel
sampler pump (Figure 2-6).

e.

Return the lapel sampler and pump to the respirator room at the end of the
shift or upon completion of the assignment.
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f.

Fill out the remainder of the information on the Radiation Safety Survey
Form and leave it with the lapel sampler pump.

g.

Upon completion of the project, fill out and sign the work order and
return it to your supervisor.

5.

Health Physics Staff
Upon assignment from the Radiation Safety Officer (RSO):

a.

Complete all necessary surveys.

b.

Collect all filters and forms as needed.

c.

Inspect work to see that proper safety procedures are followed.

2.7.5.2 Construietion of New Fguipment or Facilities
Generally, when new equipment is installed or facilities are built, standard operating procedures
may not exist. As a result, close coordination between the project initiator and the Radiation
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Safety Officer or designee is needed to ensure the activities are conducted within applicable
regulations and procedures. Individual responsibilities are listed below:

1.

Project Initiator
a.

Work closely with the Radiation Safety Officer during the development
of the project to ensure that all applicable government regulations and
company policies will be met.

b.

Ensure that construction of the project is done in accordance to
procedures agreed upon with the RSO where a radiation hazard exists
including the use of an RWP.

2.

Radiation Safety Officer
a.

Work closely with the Project Initiator to provide input oni how to meeL
applicable government regulations and company rules.

b.

Give approval to the project once there is agreement upon how the
project will meet applicable regulations.

c.

License No.
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Physics throughout the project.
Designated Employee

3.

a. Deternine the best approach to the job through communication with the
supervisor.

If issued, designated employees should sign the RWP to

document this review.

b. Understand the hazards involved and all radiation safety procedures as
specified.

c. If a lapel sampler is required, obtain one from the respirator room near the
front gate.

d. Fill out the Radiation Safety Survey Form that is attached to the lapel sampler
pump (Figure 2-6).
e. Return the lapel sampler and pump to the respirator room at the end of the
shift or upon completion of the assignment.
f

Fill out the remainder of the information on the radiation Safety Survey Form
and leave it with the pump.
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g.

Upon completion of the project, fill out and sign the work order and
return it to his supervisor.

4.

Health Physics Staff
Upon assignment from the Radiation Safety Officer (RSO):

License No.

a.

Complete all necessary surveys.

b.

Collect all filters and forms as needed.

c.

Inspect work to see that proper safety procedures are followed.
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TABLE 2-1
WORK ORDER DETAIL
Details for filling out the work order are listed below:
The initiator is responsible for filling out items 1-6 and 8-11. The Radiation Safety Officer or
designee completes items 7 and 12. The department Supervisor completes items 13, 14, 17, and
18. The employee assigned to do the job fills out items 15, 16, and 19. Note: Items 13, 14,
15, 16 and 19 are optional.
1. Date - The date the work order is written up.
2. D - The person's name writing up the work order.
3. Location - Where work is to be performed.
4. Item - Brief description of work to be performed.

)

Q

5. Char2e Number - Charge code for this project from chart of accounts.
6. Department Required - Name of primary department trough which the work will be
handled.
7. Approval - Both supervisors signature and Radiation Safety Officer's signature are
required before work can begin.
8. Work Needed - Outline work requested. Attach additional papers if necessary.
9. Date Needed - Estimates the date project needs to be completed.
10. Priority - Circle appropriate number.
11. Radiation Survey Test Requested - Mark appropriate box.
12. Safety Notes - List any safety precautions and reference Mill Corrective Order for
details in protective equipment needed.
13. Materials and Tools (optional) - List special equipment if needed.
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14. SkilIs Needed (optional) - List people and estimated time to complete the work.
15. Work Performed (optional) - Briefly describe work performed to complete the job.
16. Parts and Materials (optional) - List materials used.
17. Date Comp3eted - List date work order request is completed.
18. Supervisor's Signature - Department supervisor signs indicating job is complete and
was done in compliance with the predetermined conditions.
19. Employee's Signature - Employee charged with doing the work should sign when the
work is completed.
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FIGURE 2-4
WORK ORDER
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FIGURE 2-5
MILLCORRECTIVE ORDER / RWP FORM

Date:

Order No.

_ _ _

Area:

Location:

Parameter:

Concentration:
EMPLOYEE's SIGNATURE & DATE
PRIOR TO COMMBNCING JOB

PROCEDURES TO BE FOLLOWED:

2.
3.
4.
5.
6.
7.
Signed:.
Area Supervisor
Signed:.

Signed:
Mill supervisor

RSO or Designee

SUPERVISORY FOLLOW-UP
Date:

Concentration:

PROCEDURES OR ACTION TAKEN:

Signed:
Area Supervisor

Signed:

Signed:

Mill supervisor

RSO or Designee
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FIGURE 2-6
RADIATION SAFETY SURVEY FORM
Date:

lWork Request No.
Eniployee Name _
Work Area
Specific Job

Pump No.
Filter No.
Time Started
Time Completed

Respirator:

Negative Pressure

Powered Air Resp.

Other

Air Supplied

Self Contained

None

Employee working on Same Job:.

1.
2.
3.

4.
5.
6.
Comments,

Liceiise No.

Unusual Conditions,

Ec.
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3.0 -Airborne Radiation Programs

3.1 Airborne Samplina
The airborne sa'mpling program is divided into two sections, the Sampling Schedule During
Standby Operations and the Sampling Schedule During Normal Operations. These two sampling
programs are provided so that an appropriate airborne sampling program can be instituted in
either mode of operation to ensure and maintain exposures ALARA.

In eitler schedule, the sampling locations within te area slall be determined by the Radiation
Safety Officer (RSO) and will represent those areas where employees are most likely to becon,e
exposed to airborne effluents.

All airborne determinations will be breathing zone samples to be taken at random times.
Uranium ore dust and yellowcake airborne samples are taken using a Bendix Model 550 high
volume sampler or an equivalent high volume sampler. The sampler should have an approximate
flow rate of 30 cubic feet of air per minute. The samples will be collected on a Gelman 102
millimeter, type A/E fiberglass filter that has a manufacturers rated collection efficiency of
99.98%.

Other equivalent filters made by substituted.

At each sample position, a clean filter

is to be placed witlin the high volume sampler and operated for five minutes.

All pertinent

information needed to calculate the airborne particulate concentration for each position will be
properly recorded for later reference. Each location's airborne sample filter will be individually
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Packaged and stored for sample analysis.

Airborne Sampling Program

The high volurne sarnpler will be calibrated on a

quarterly basis.

Radon daughter samples are normally taken using an Instant Working Level Meter WLM) and a
Mine Safety Appliance (MSA) Model G or equivalent pump. Other equivalent methods of radon
daughter sampling may be used in place of the IWLM including the Kusnetz method.

When using the IWLM, the MSA pump is calibrated to pull 2.5 liters per minute through a
Gelnan or equivalent 25 millimeter, type A/E fiberglass filter. The rated collection efficiency for
a Gelnan type A/E fiberglass filter is 99.98%. Sample collection starts by placing a clean filter
in the filter holder and running the MSA pump for two minutes. At the end of the two minutes,
the pump is tumed off with the filter and accompanying filter holder placed within the counting
slot on the IWLM. The IWLM will count the filter for a one minute period with the resultant
alpha and beta counts being added together to determine a total working level concentration.

Whenever airborne samples, in any area, show concentrations of radioactive materials above 25
percent of the DAC listed in 10 CFR 20, Appendix B, Table I, the sampling frequency will be
increased as specified by the RSO to insure individual exposures are controlled and maintained
ALARA.

Engineering and process controls shall be used (to the extent practicable) to linit

concentrations and control individual exposures. When these controls have been established and
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concentrations have returned to normal the sampling frequency will revert to those specified for
standby or normal operations or as specified by the RSO.
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3.2 Sampling Schedule DurinE Standby Operations
The sampling schedule during standby operations are divided into two types, non-routine
and routine samples.

Non-routine samples are those samples collected in areas not

normally associated with having significant airborne concentrations or those areas that do
not have assigned personnel.

These sample are collected to ensure that airborne

contamination is being controlled with occupational exposures being maintained ALARA.
Routine samples represent those samples where personnel are assigned to work and
airborne effluent concentrations are most likely to exist. These samples are used in the
determination of airborne exposures.

It may become necessary to change the type of sampling or the sampling schedule due to
process activity or approved process changes. These sampling changes will be made after
notification and approval by NRC.

3.2.1 Uranium Ore Dust and Yellowcake
1. Non-Routine Areas - Sampled Quarterly
a.
b.
c.
d.
e.
f.
g.
h.
i.

License No.

Office - Two Samples
IX Plant - Two Samples
Acid Plant - Two Samples
General Shop - Two Samples
Mill Yellowcake Area - Two Samples
SX Area - Two Samples
Carpenter Shop - One Sample
Maintenance Shop - One Sample
Leaching Building - Two Samples
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j. Thickener Area - Two Samples
k. Paint Shop - One Sample
1. Rubber Shop - One Sample
m. Warehouse - One Sample
n. Mill Office - One Sample
o. Met Lab - One Sample
p. Chem Lab - One Sample
q. Electric Shop - One Sample

2. Routine Areas - Sampled Monthly
a. Precipitation Area - 12 sampIes

3.2.2 Radon Dauahters
1. Non-Routine Areas - Sampled Quarterly
a.
b.
c.
d.
e.
f.
g.
h.
i.
j.
k.

Office - Two Samples

TX Plant(s) - Two Samples

Acid Plant - Two Samples
General Shop - Two Samples
Mill Yellowcake Area - Two Samples
SX Area - Two Samples
Carpenter Shop - One Sample
Maintenance Shop - One Sample
Leaching Building - Two Samples
Thickener Area - Two Samples
Paint Shop - One Sample
1. Rubber Shop - One Sample
m. Warehouse - One Sample
n. Mill Office - One Sample
o. Met Lab - One Sample
p. Chem Lab - One Sample
q. Electric Shop - One Sample
2. Routine Areas - Sampled Weekly if over 0.08 WL otherwise biweekly
a. Mill IX - S samples
b. Precipitation Area - 5 samples
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c. Chem Lab - 2 samples
d. Section 35-36 IX - 4 samples if being used
e. Thickeners - I sample when batching altemate feed material
f. Leach Area - 1 sample when batching altemate feed material

3.2.3 Removable Alpha Contamination
1. Non-Routine Areas - None during standby
2. Routine Areas - Sampled Weekly unless otherwise directed by RSO.
a.
b.
c.
d.

e.
f.

g.
h.
i.
j.

Yellowcake Change Room (men) - 1 sample
Yellowcake Change Room (women) - 1 sample
Yellowcak-e Lunchroom - I sample
Mill Change Room (Men) - 1 sample
Mill Change Room (Women) - 1 sample
Guard Office Kitchen - I sample
Maintenance Lunchroom - I sample
10% of New Yellowcake Barrels on Dock (when applicable) - I sample each
Mill IX Lunchroom - 1 sample
Chem Lab Lunchroom - I sample

3.2.4 Personnel Contamination
1. Miil Area - Quarterly Random Checks

3.3 Sampling Schedule Durina Normal Operations

3.3.1 Uranium Ore Dust
1. Non-Routine Areas - Sampled Quarterly
a.
b.
c.
d.
e.

License No.

Office - Two Samples
IX Plant - Two Samples
Acid Plant - Two Samples
General Shop - Two Samples
Mill Yellowcake Area - Two Samples
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f. SX Area - Two Samples
g. Carpenter Shop - One Sample
h. Maintenance Shop - One Sample
i. Leaching Building - Two Samples
j. Thickener Area - Two Samples
k. Paint Shop - One Sample
1. Rubber Shop - One Sample
m. Warehouse - One Sample
n. Mill Office - One Sample
o. Met Lab - One Sample
p. Chem Lab - One Sample
q. Electric Shop - One Sample

2. Routine Areas - Sampled Weekly
a.
b.
c.
d.
e.

Crushing Circuit - 6 samples
Sample Tower / Loader Operator - 5 samples
Rodmill - 7 samples
Upstairs Bucking Rooms - I samples
Downstairs Bucking Rooms - 11 samples

3.3.2 Yellowcake
1. Non-Routine Areas - Sampled Quarterly
a.
b.
c.
d.
e.
f.
g.
h.
i.

Office - Two Samples
IX Plant - Two Samples
Acid Plant - Two Samples
General Shop - Two Samples
Mill Yellowcake Area - Two Samples
SX Area - Two Samples
Carpenter Shop - One Sample
Maintenance Shop - One Sample
Leaching Building - Two Samples
J. Thickener Area - Two Samples
k. Paint Shop - One Sample
1. Rubber Shop - One Sample
m. Warehouse - One Sample
n. Mill Office - One Sample
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o. Met Lab - One Sample
p. Chem Lab - One Sample
q. Electric Shop - One Sample
2. Routine Areas - Sampled Weekly
a. Packaging Station - 14 samples
b. Precipitation Station - 18 samples

3.3.3 Radon Daughters
1. Non-Routine Areas - Sampled Quarterly
a. Office - Two Samples
b. IX Plant(s) - Two Samples
c. Acid Plant - Two Samples
d. General Shop - Two Samples
e. Mill Yellowcake Area - Two Samples
f. SX Area - Two Samples
g. Carpenter Shop - One Sample
h. Maintenance Shop - One Sample
i. Leaching Building - Two Samples
j. Thickener Area - Two Samples
k. Paint Shop - One Sample
1. Rubber Shop - One Sample
m. Warehouse - One Sarmple
n. Mill Office - One Sample
o. Met Lab - One Sample
p. Chem Lab - One Sample
q. Electric Shop - One Sample
2. Routine Areas - Sampled weekly if over 0.08 WL otherwise bi-weekly
a. Crushing Circuit - 6 samples
b. Sample Tower / Loader Operator - 5 samples,
c. Rodmill - 7 samples
d. Upstairs Bucldng Rooms - 3 samples
e. Downstairs Bucking Rooms - 2 samples
f. Mill IX - 5 samples
g. Precipitation Area - 5 samples
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h. Chem Lab - 2 samples
i. Section 35-36 IX - 4 samples if being used
j. Thickeners - I sample when batching alternate feed material
k. Leach Area - 1 sample when batching alternate feed material

3.3.4 Removable Alpha Contamination
1. Non-Routine Areas - None
2. Routine Areas - Sampled Weekly unless otherwise directed by RSO.
a. Yellowcake Change Room (Men) - 1 sample
b. Yellowcake Change Room (Women) - 1 sample
c. Yellowcake Lunchroom - I sample
d. Mill Change Room (Men) - I sample
e. Mill Change Room (Women) - I sample
f. Guard Office Kitchen - 1 sample
g. Maintenance Lunchroom - 1 sample
h. 10% of New Yellowcake Barrels on Dock (when applicable) - 1 sample each
i. Mill IX Lunchroom - 1 sample
j. Chem Lab Lunchroom - 1 sample

3.3.5 Personnel Contamination
1. Mill Area - Quarterly Random Checks
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3.4

Airborne Sampling Analysis

Airbome sample analysis is performed on site using radiometric analysis, and Instant Working
Level Meter (IWLM), or a portable alpha radiation detection instrument.

Radiometric analysis method is used to analyze uranium ore dust, yellowcake, and removable
gross alpha activity. Air samples collected for either uranium ore dust or yellowcake are obtained
using a Bendix model 550 high volume sampler or equivalent. The samples are collected on a
Gelman or equivalent 102 millimeter, type A/E fiberglass filter.

The manufacturer's rated

collection efficiency is 99.98%. The samples are aged at least four hours before counting in order
to decay away any short lived alpha products. The samples are counted using a 5 inch drawer
counter with a zinc sulfide crystal, an Ortec model 406 amplifier, and a HP model 5590A
timer/scaler. Equivalent equipment may be substituted.

The scintillation alpha counter system is calibrated at least semi-annually. Before each counting
session, a function check on the counting system is perforned to insure machine calibration and
operation. In addition, analytical blanks are counted to check for background and radioactive
contamination of analytical equipment before each counting session.
counted and recorded.

Each sample is then

The resultant concentration data is then used in determining employee

exposures.
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The WLM or equivalent method such as the Kusnetz method, may be used when determining
radon daughter concentrations. When using an IWLM, air samples are taken for a two minute
period at 2.5 liters per minute using a MSA model G or equivalent pump.

Prior to each use, the IWLM and pump are checked to ensure that each is in calibration. If the
meter is found to be out of calibration, standard sources are used to recalibrate the machine. If a
pump is found to be out of calibration, it is recalibrated using a bubble tube.

The filter media used with the IWLM or other acceptable method is a Gelman 25 millimeter, type
A/E fiberglass filter with a manufacturer rated collection efficiency of 99.98%. Other equivalent
filters may be used. After collecting an air sample for two minutes, the filter with its filter holder
is placed into a slot on the IWLM. The filter is counted for one minute and the LED readout will
display the working level concentration. Each resultant value is recorded for use in the exposure
calculations.

Total gross alpha contamination samples are taken using an alpha meter with an AC-3-8 probe or
equivalent.

Prior to measuring the area in question, a function test is performed on the

instrument. If found out of calibration, the machine will not be used until recalibrated. Once the
function test indicates the machine is indeed calibrated, a one minute background count is
determined. Then the area in question is measured by placing the probe approximately a quarter
of an inch or less from the surface. The area is normally cotnted for a one minute period with
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thie direct counts being displayed on a LED scaler. The net resultant counts are recorded with
the appropriate action taken if needed.

The sampling and analytical methods used shall have a lower limit of detection (LLD) equal to
those listed in Table 3-1.

Table 3-1
Lower Limit of Detection
1.
2.
3.
4.
5.
6.

License No.

Tvpe of Survev
Uranium Ore Dust (Gross Alpha Activity)
Yellowcake (Gross Alpha Activity)
Radon Daughters
Gamma Radiation
Alpha Contamination
Respirators

SUA-1473

LLD
1 x 10- pCi/ml
1 x 1" pCi/ml
0.03 WL
0.1 mR/hr.
100 dpm/100 cm2
100 dpm/100 cm 2
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3.5 Exposure Determination Proarams
Exposure calculations are used to determine the employee exposures to radon daughters and gross
alpha activities of uranium ore dust and yellowcake to ensure exposure compliance with federal,
state and company rules, regulations, and policies. Additionally, the exposure calculations are
used to maintain all exposures As Low As Reasonable Achievable (ALARA).

Exposure to radon daughters is calculated on a monthly basis. The radiation sampling program
and monitoring results are the foundation for calculating worker exposures. In addition to being
required by regulations, exposure calculations are important in evaluating progress in achieving
ALARA, and ensuring that controls are indeed working. In order to determine the effectiveness
'--'

of these items, the exposure calculations must accurately reflect the actual exposure incurred.
To obtain accurate estimates of radon daughter exposure, a detailed, time weighted average
format is employed.

This time average format consists of a breakdown of each individual's work day by location and
occupancy time.

ach main location ("master work place") listed on an employee's time card

is subdivided into percent occupancy times for a normal eight hour day. These "sub working
places" cover time spent in other areas such as different work locations called for by that
particular job function. The "sub Working places" are based on time-motion studies.

Thus,

while an employee's time card shows only master work places such as an precipitation operator,
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his exposure calculation will be automatically subdivided into the "sub working places" found
within that particular operation or "master work place".

To complete the time weighted average format, corresponding exposure samples are needed for
each master working place and sub working place. Exposure samples are taken at random times
for all work places within the required regulatory time intervals.

The average of all samples taken at that "sub working place" on any givn sampling date will be
the working level concentration for that work location and is called the "Average Working Level"
or AWL.

If on any given day no exposure samples are taken, the computer automatically

iverages samples "halfway back and halfway forward" to obtain an average working level
concentration for that day. The term "halfway back and halfway forward" means that the AWL
for the last sampling day before the day in question will be averaged with the AWL of the next
sampling day available. For example, on January 1 the work place had an AWL of 0.10 wl.
The next sampling of the work place was on January 7 at which time the AWL was 0.20 wl.
The AWL for this work area for January 2-6 would be the average of the two samples or 0.15

wl. This method of averaging AWL's will result in estimated exposures which are close to the
actual exposures.

Exposures for individuals are calculated by matching the employee's work location and
occupancy times with the appropriate AWL to determine each day's exposure in working level
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Hours (WLH). The total WLH at the end of each month is then divided by 173 WLH per
1 Working Level Month (WLM). This results in the individuals exposure for that month
being expressed in WLM.

The data handling, computation, and storage of information is done on site with a
microcomputer. All time and exposure cards are screened for accuracy and inputted into
the system for storage. Errors, such as incorrect dates, hours, names, invalid working
places, are flagged by the computer and then corrected. Once all pertinent data has been
entered for the month, the exposures are calculated and stored on discs and/or hardcopy
printout for access.

Calculations for airborne gross alpha concentrations (as yellowcake) are currently
perforrned by analyzing the air sarhples collected in the precipitation area and an average
concentration for the area is obtained. The resultant report also provides an assessment
of soluble uranium intake for the monitoring period. This is performed to demonstrate
compliance with 10 CFR 20.1201.e, which limits soluble uranium intake to 10 milligrams
pr week. If the average airborne concentration exceeds 25% of the DAC for class D
uranium, an investigation will be initiated into the cause of the elevated readings and
appropriate corrective measures will be implemented.
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The occupancy times for employees who worked in this area are then incorporated into
the calculation to obtain individual employee exposures. This exposure report is obtained
on a monthly basis to ensure exposures are maintained ALARA.
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4.0

External Radiation Programs

4.1

Surveys for External Radiation
Surveys for external radiation are performed with two methods, NVLAP
accredited dosimetry devices and the use of portable gamna meters.

For external radiation record purposes, NVLAP accredited dosimetry devices are
issued to all employees except to office workers.

Dosimeters are distributed

monthly to all female employees and quarterly to all male employees. All badges
used for employee exposure purposes shall be acquired through and analyzed by a
NVLAP accredited laboratory.

The individual exposure records are maintained

on hard copy and on a computer system. In case of lost or damaged dosimeters,
dose are estimated taking into consideration of the historical doses for that job
positions and the employees' previous exposures.

To minimize the possible exposure of a fetus, dosimeters worn by females are
collected and analyzed monthly with special instructions given to all female
employees during the initial hiring period.
Guide 8.13.

The instructions follow Regulatory

In case of pregnancy, the employee exposure would be limited to

0.5 rem during the gestation period.
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In addition to the personnel dosimetry program, semiannual ganma surveys at the
mill is are conducted using a Ludlum Model 19 gamma meter or equivalent meter.
These surveys are used to evaluate compliance with posting requirements, to
determine actions to achieve ALARA, and to supplement the personnel dosimetry
program.

The gamma meters are function checked prior to each use with the

results recorded on a instrument function check sheet for that instrument. The
meters are to be calibrated at least semiannually.

The gamma surveys are currently divided into two programs, the Sampling
Schedule During Standby Operations and the Sampling Schedule During Nornal
Operations.
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4.2 Srvey Schedule During Standby Operations
1. Non-Routine Areas - Surveyed Semi-Annually
a.
b.
c.
d.
e.
f.
g.
h.
i.
j.
k.
1.
m.
n.
o.
p.
q.

Office - Two Samples
IX Plant - Two Samples
Acid Plant - Two Samples
General Shop - Two Samples
Mill Yellowcake Area - Two Samples
SX Area - Two Samples
Carpenter Shop - One Sample
Maintenance Shop - One Sample
Leaching Building - Two Samples
Thickener Area - Two Samples
Paint Shop - One Sample
Rubber Shop - One Sample
Warehouse - One Sample
Mill Office - One Sample
Met Lab - One Sample
Chem Lab - One Sample
Electric Shop - One Sample

2. Routine Areas - Surveyed Semi-Annually
a.

Precipitation\Packaging Area - 12 areas

4.3 Survey Schedule During Normal Operations
1. Non-Routine Areas - Surveyed Semiannually
a.
b.
c.
d.
e.
f.
g.

License No.
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Maintenance Shop - One Sample
Leaching Building - Two Samples
j.
Thickener Area - Two Samples
k. Paint Shop - One Sample
1. Rubber Shop - One Sample
m. Warehouse - One Sample
n. Mill Office - One Sample
o. Met Lab - One Sample
p. Chem Lab - One Sample
q. Electric Shop - One Sample
h.
i.

2. Routine Areas - Surveyed Semiannually
a. Crushing Circuit Area - 6 Samples
b. Sample Tower/Loader Area - 5 Samples
c. Rodmill Area - 7 Samples
d. Upstairs Bucing Room - 11 Samples
e. Downstairs Bucking Room - 11 Samples
f. Packaging Area - 14 Samples
g. Precipitation Area - 18 Samples
"-I
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External Dose Determination Program
All external dose determinations are derived from the results of the personnel
dosimeters worn by all employees except office workers. These badges will be
supplied by a firm who is an accredited NVLAP participant as having the
competence to perform specified tests in accordance with prescribed test methods
and accreditation criteria.

Personnel dosimeters are exchanged for females monthly and quarterly for males.
Females are issued dosimeters monthly to ascertain quickly and accurately the
dose incurred should the employee declare herself pregnant. This data would be
used to ensure that exposures to the fetus will be As Low As Reasonably
Achievable (ALARA) and in conformance with Regulatory Guide 8.13.

The dosimetry results for each individual are put on hard copy and into a
computer for future reference and use. In the event a badge is lost or damaged, an
estimated exposure is determined from previous dose rates and the job function
being performed by the individual.

License No.

Docket No. 40-8905

SUA - 1473
(4-5)

Quivira Mning Company

Surface & Personnel Contamination Program

5.0

Surface Contamination Programs

5.1

Restricted Area Contamination Control
The surface contamination within the restricted area of the mill is determined with
the use of removable alpha contamination swipes. The swipe samples are taken
by using absorbent paper. The area in question is swiped and stored for analysis.
The sample is radiometrically counted to determine the gross alpha contamination
concentration. Upon determination of the results, appropriate action, if needed, is
taken. In areas such as the precipitation circuit, yellowcake drying and barreling
areas, the total alpha activity limit of 220,000 dpm per 100 cm2 shall apply.

In

lunch rooms and offices, the alpha contamination limits shown below apply.
a. Removable Alpha (maximum) - 1,000 disintegrations per minute (dpm) per
100 cm 2 .

b. Fixed Alpha - maximum not to exceed 15,000 dpm per 100 cm2 of surface
area. Average not to exceed 5,000 dpm per 100 cm2 of surface area.

These limits are consistent with Regulatory Guide 8.30, "Health Physics Surveys
in Uranium Mills", Table 1, paragraph 1.5.
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Personnel Contamination Checks
Rando

personnel contamination checks are made by members of the health physics

department wheni employees have finished their work shift and are preparing to go home.
An alpha meter with an AC-3-8 probe or equivalent system is used to scan the employees
shoes, hands, arms, and clothes.

Prior to use, a function test is performed on the

instrument.

The random personnel scanniig results are recorded and if the activity exceeds the action
levels, the individual will be instructed to either re-shower, wash the affected area, or
remove any contaminated clothing.

Personnel contamination limits are deemed to be

acceptable if the removable alpha activity is below 1,00
clothing.

Ocm2 for skin and

Contamination limits acceptable for soles of shoes for total alpha activity is

5,000 dpm per 100 cm2 . These levels are consistent with Regulatory Guide 8.30,
paragraph 1.6.

Additionally, an alpha meter is available for employees at the exit of the restricted area in
order that they may monitor themselves prior to leaving the restricted area at the end of
the shift. All employees are trained in the annual refresher or initial indoctrination course
in the use and operation of the alpha scanning meter. A fumction check of the instrument
is made by health physics personnel to ensure calibration.

The results of the function

checks will be recorded on an instrument function check sheet.
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-cuipment Release

Surface contamination surveys are conducted before potentially contaminated material originating
within the restricted area is released for unrestricted uses. The contamination surveys employed
are total alpha contamination, removable alpha contamination, and gamma activity.

All material before release must meet the limits as defined in Regulatory Guide 8.30, "Health
Physics Surveys in Uranium Mills", Table I and NUREG 0436 March 1978, appendix A, Table
1, Footnote F. The limits from those tables are as follows:

a.

Removable alpha (maximum) - 1,000 disintegrations per minute (dpm) per 100 cm2
of surface area.

b.

Fixed Alpha - maximum not to exceed 15,000 dpm per 100 cm 2 of surface area.
Average not to exceed 5,000 dpm per 100 cm2 of surface area.

c.

Gamma - maximum level at one centimeter from surface is not to exceed 1.0
millirem per hour. Average level at one centimeter from surface not to exceed 0.2
millirem per hour.

The survey itself is made using an alpha meter with an AC-8-3 probe or equivalent.
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samples are taken only if the alpha scintillation scanner indicates a total contamination level of
fixed and removable are in excess of the removable alpha limit.

The survey meter is placed

within one quarter of an inch or less on the surface of the material during scanning.

An

appropriate number of readings will be taken to adequately describe the average and maximum
levels of alpha radiation present.

The gamma activity will be measured by placing the meter approximately 1/4 inch from the
surface of the material and taking an atumber

of readings to adequately describe the

gamma radiation present.

Based on the values determined, the material will be released, decontaminated, or denied release.

5.4 Exclusive Use Carriers
If,a vehicle is being used as an exclusive use carrier, Department of Transportation (DOT)
regulations governing contamination limits will be used. However, if a carrier has completed
contractual obligations as an exclusive use carrier and is being release for other unconditional use,
contamination limits as previously discussed in Section 5.3 shall apply.

Prior to release from the facility on- exclusive use contracts, all vehicles shall meet the DOT
limits as defined in 49 CFR 173.441 and 173.443. The limits for exclusive use vehicles will be
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follows:

a.

Removable alpha (maximum) - 2,200 disintegrations per minute (dpm) per I

b.

Gamma - maximum gamma level on the extemal surface of the vehicle not to exceed

cm2.

200 millirem per hour; 10 millirem per hour at any poinlt 2 meters from te outer
lateral surface of the veiicle; and 2 millirem per hour in any normally occupied
space.

The alpha survey itself is made using an alpha scanning meter with an AC-8-3 probe or
equivalent. The alpha survey meter is placed within one quarter of an inch or less on the surface
of the smear during scanning.

An appropriate number of measurements will be taken to

adequately describe the levels of alpha radiation present.

The gamma activity will be measured by obtaining a reading at the prescribed distances witl the
appropriate meter scale selected. The results of alpha and gamma survey will be recorded and
filed.

If decontamination procedures are needed to reduce levels below the acceptable limits,

the decontamination will be performed on site by personnel designated by the facility RSO.
Appropriate protective measures including the issuance of radiological respirators, protective
clothing, lapel samplers, and bioassays shall be determined by the RSO based on the nature and

License No.

SUA-1473

Docket No. 40-8905

(5-5)

Quivira Miningy Company

Surface& Personnel Contamination Program

severity of the contamination.
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6.0 Facility and Eguipment Operation

6.1 Normal Operation
6.1.1 Overview
Quivira began processing uranium ore at the Ambrosia Lake, New Mexico mill in November
1958. The initial rated capacity was 3630 tons per day, but this has since been expanded to 7000
tons per day. Approximately 34 million tons of ore have been processed through this facility
from start-up through March, 1985. (Figure 6-1 provides a pictorial of the operation from mine
to product.)

The ore is leached with sulfuric acid, and pregnant solution is separated from the spent solids in
a countercurrent decantation circuit utilizing cyclones, classifiers and thickeners. Uranium and
a molybdenum byproduct are recovered from solution by solvent extraction. The organic solvent
is stripped with salt brine and the yellowcake is precipitated from strip solutions with ammonia.
The recovey ofU>°8 exceeds_96 percent

See Figure 6-2 for process flow and Table 6-1 for

typical mill stream analyses.

A 400 ton per day sulfuric acid plant built in conjunction with the mill supplies essentially all of
the process acid requirements.
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6.1.2 Ore Preparation
Ore is hauled from the mines to the mill in bottom dump trucks with approximately 28 ton
capacity.

Each truckload is weighed, sampled for moisture content, and dumped into one of

sixteen (1000 ton) below grade ore pockets. A front end loader is used to move ore from the
below grade ore storage pockets to the primary crusher at the feed end of the mill. Ores from
different sources are kept in separate ore pockets and handled separately through the crushing and
sampling section for accountability purposes and securing the proper blend for uranium content
and mineral components.

6.1.3 Crushing and Sampling
Ore lots usually of about 000 ton size are crushed to minus 1 inch using an open circuit jaw
crusher and impact crushers in closed circuit with two screens. The crushed ore is sampled in
four stages with additional intermediate sample crushing and with the arnount of the fourth cut
varied to obtain approximately 200 pounds of minus 1/8 inch sarnple. The entire sample is dried
in a gas fired drum dryer before final sample preparation.

Crushed ore is stored in a 5000 ton capacity bunker which is divided at the bottom into six
separate 60 degree cones which discharge through vertical transition sections to special 60 inch
wide, slow speed belt feeders. This particular design has proven- effective in handling wet ore
without the need for drying. The belt feeders supply the rod mill circuit.
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6. 1.4 Grindina
Beginning with the grinding operation, the ore processing is divided into two parallel but identical
lines. The ore feeds at a rate of about 150 tons per hour to each of the two open circuit rod
mills. Feed rate is monitored by conveyor scales and is controlled remotely by the grinding
operators. The rod mills operate at a density of 70 percent solids using heated water for dilution,
and produce a 28 mesh product normally containing from two to five percent plus 28 mesh and
about 70 percent plus 150 mesh. Trash is removed from the mill discharge.by stationary screens.
Rod milled ore slurry is pumped to the leaching tanks on a continuous basis.

6.1.5 Leachino
Each leaching circuit consists of 14 rubber lined steel tanks, 13 feet in diameter by 14 feet high,
equipped with turbine type agitators and arranged for gravity flow of slurry through the tanks in
series to obtain a residence time of about three hours.

Feed slurry entering the circuit from the rod mills at about 62 percent solids is diluted with
recycle solutions from the subsequent clarification circuit to obtain an operating density of about
50 percent solids. Sulfuric acid, sodium chlorate (oxidant) and steam are added at several points
in the circuit to maintain the proper pH, oxidation potential (emf.), and temperature. Acid and
chlorate consumptions average about 110-130 and 2.5 to 3.5 pounds per ton of ore, respectively.

License No.

SUA-1473

)ocket No. 40-8905
(6-3)

Quivira Mining Company

Facility and Equipment Operation

6.1.6 Liquid-Solid Separation
The recovery of pregnant solutions from the leached slurry is accomplished
with an initial cyclone separation followed by counter-current washing of coarse and fine
fractions in separate rake classifier and thickener circuits.

Leached slurry is diluted with recycled No. 2 thickener overflow solution and fed to two 20 inch
cyclones in each circuit operated at pressures of from eight to ten psi to separate the solids at
about 150 mesh size. The courser underflow fraction is then washed countercurrently in a series
of five 6 foot x 33 foot rake classifiers to recover solution bearing uranium containing fines.
This solution then joins the cyclone overflow fines as feed to parallel, seven-stage countercurrent
decantation circuits consisting of 120 foot diameter thickeners for six stages and 28 foot diameter
high capacity thickeners for the seventh stage. Wash solution added to both the classifier and
thickener circuits is made up of raffinate from the solvent extraction circuit, 80 to 90 percent of
which is recycled, plus makeup tailings solution as required. The recycle of raffinate returns acid
to the washing circuits to maintain a pH of 1.5 or less in the system and decreases the total
quantity of solution to be disposed of in the tailings. Wash ratios are between 2.5 and 3.0 in the
classifier circuit and between 1.8 and 2.2 in the thickener circuit.

The thickener circuit handles approximately 1/3 of the total feed solids, with underflow slurries
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containing about 30 percent solids. Flocculent in the amount of 0.05 pounds per ton of ore is
delivered to the thickener circuit through a loop line to maintain turbidity of less than 150 to 200
ppm in the pregnant solution overflowing the first thickener and also to control the slime level
in each thickener. Soluble losses in the final thickener underflow (slime tails) represent about
0.5 percent of the total U30, with an additional 0.15 percent contained in the final classifier sand
product (sand tails) at a density of 75 percent solids.

6.1.7 Solution Clarification
Pregnant solution from the CCD circuits is further clarified to 50 to 75 ppm suspended solids
using small additions of flocculent, as needed, in 60 feet diameter by 20 feet deep
reactor-clarifiers.

Underflow from these units, containing some fine slimes, is recycled as

dilution to the leach circuit feed.

Solution overflowing the two reactor clarifiers rejoins to form a single stream and is further
clarified by passin, through eight 54 inch (600 square feet) U.S. pressure filters which are
operated in parallel at a feed rate of 300 to 500 gallons per minute each. The pressure filters are
precoated with about 0.1 pound of precoat per ton of ore, and 0.35 pound of filter aid per ton
of ore is added to the feed solutions.

The pressure filter cycle varies from 4 to 24 hours depending on the clarity of the reactor clarifier
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Final clarified solution passes through storage tanks to soIvent extraction

while filter cakes are retumed by pumping to the second or third thickener in the CCD circuit.
Filter screens are cleaned periodically with five percent caustic solution at 140°F.

A 12 foot diameter Baker sand filter, supplements the pressure filters for clarification.

6.1.8 Solvent Extraction
Two parallel solvent extraction circuits are each equipped with four stages of integrated mixer
settler units consisting of eight feet diameter by nine and a half feet high stainless steel, agitated
mixing tanks mounted in the center of 40 feet diameter by nine feet high circular wooden settling
tanks. The aqueous phase flows by gravity through each circuit at a rate of from 1000 to 1200
gallons per minute and is withdrawn from each settler tank through four jacldegs which overflow
to gathering pipes connected to a manifold and to the bottom of the next mixer. The organic
phase, normally contained about three percent tertiary amine (Alamine 336), three percent
isodecanol, and the balance a high flash point kerosene, overflows each settler tank and is
pumped countercurrently to the aqueous phase at a flow rate of from 300 to 400 gallons per
minute to the top of the next mixer. The mixers are operated organic continuous by recycling
part of the organic.

Pregnant solution enters the extraction circuit with a U3 O, content of about one gram per liter.
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The loaded organic contains about three grams per liter. Barren solution or raffinate containing
an average of 0.001 gram of U 3 08 per liter is recycled for wash in the CCD thickener and
classifier circuits with a small part (10 to 20 percent) being used, along with recycle solution
from the tailings dam, to repuIp tailings for pumping to disposal.

The extraction circuit operation is monitored by hourly colorimetric analyses of the No. 2 settler
aqueous solutions. Organic flow is regulated to hold the U3 08 content of the aqueous solutions
at 0.04 to 0.09 grams per liter at this point.

6.1.9 Strippin2
The stripping circuit consists of four stages of separate eight feet diameter by nine feet high
mixers and 22 feet diameter by eight feet deep settler tanks. Loaded organic enters the first
mixer and flows by gravity through the circuit countercurrently to a chloride stripping solution
-which is pumped through the circuit at a rate varying between 20 and 40 gallons per minute. The
strip solution at a concentration of 1.5 normal chloride is a mixture of saturated brine, water,
recycled yellowcake filtrate, and barren filtrate from the molybdenum recovery circuit. After
passing through the circuit, the pregnant strip solution contains 30 to 45 grams of U 3 08 per liter.

Molybdenum is not stripped from the organic phase by chloride solution and, if not controlled,
builds up in concentration to the point that a molyamine sludge layer forms at the interface
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between the aqueous and organic phases. This effect is minimized by treatment of part of the
organic phase in a separate molybdenum stripping circuit where it is scrubbed with an ammonia
solution before retuming to the extraction circuit. Air lances mounted in each quadrant of the
settling tanks are also used to provide sufficient agitation to break up the sludge layer and to keep
it moving with the organic phase for subsequent removal in the molybdenum strip circuit. Under
unusual circumstances, when the molybdenum content of the feed is particularly high, other
measures such as increasing the organic to aqueous ratio, or raising the amine content of the
organic phase, are employed.

6.1.10 Precipitation. Filterina
Pregnant strip solutions from both solvent extraction circuits are combined as feed to a series of
three eight feet diameter by 12 feet high agitated precipitation tanks. Steam is added to the first
and second tanks to obtain a temperature of 140°F. A mixture of two to four parts air and one
part anmonia is added to the three tanks to precipitate the uranium.

Control of pH in

precipitation to 6.3 to 6.4 in the second tank is most important in achieving good product purity
and filterability and the fornation of only small amounts of hydrated uranyl sulfate. The pH is
raised to 7.0 in the third tank to insure complete precipitation.

Total ammonia consumption

(precipitation plus molybdenum stripping) is 1.5 to 2.0 pounds per ton of ore.

After precipitation, the slurry is settled in a 45 feet diameter by 12 feet deep yellowcake
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thickener. The under flow is further dewatered and water washed using three-six foot diameters
by eight foot long drum filters in series. Hot water is used for washing the cak-e on the first two
filters and for repulping between stages.

Solution overflowing the yellowcake thickener is passed through a 42 inch (200 square feet) U.S.
pressure filter for recovery of additional fine yellowcake and this filtrate is then recycled as part
of the SX circuit strip solution, but with some bleed to tailings. This solution contains about
0.01 gran of U,OS and 15 to 30 grams of Cl per liter. Filter cakes from the clarifying filter are
returned as feed to the reactor clarifiers. The yellowcake from the third drum filter is transferred
to the loading and storage area in preparation for shipment. This final product is in a slurry form
with a minimum uranium content of 30 percent. The final shipment to a UF6 conversion facility
ivill be by USNRC approved slurry tank trucks.

6.1.11 Environnental Controls
6.1.11.1

on Exchange Facilities

In addition to the ore milling process, an ion exchange (IX) process is utilized to remove uranium
from mine water.

In a typical ion exchange plant, the mine water enters the plant and passes

through a split circuit of upflow cascade resin columns which reduce the uranium concentration
to approximately 1.0 mg/l. An anion exchange resin (e.g., Rohm and Haas IRA 430) selectively
extracts the uranium leaving all other constituent concentrations essentially the same.
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After the removal of uranium the mine waters are treated with barium chloride to remove soluble
Radium-226. These waters are then routed to settling ponds before release under a U.S. EPA
NPDES Discharge Permit.

6.1.11.2 Miii Ventilation Systems
There are several sources of effluents in the milling process that are exhausted to the atmosphere.
The following is a description of the ventilation or exhaust systems used in the mill. A Joy
Axivane fan (12,000 CFM) is located in the primary crushing area and is used for exhausting air
from the feed chute, the hood over the jaw crusher and the general area.

A Buffalo Forge centrifugal fan (5500 CFM) is located in the ore transfer house and is used for
c.tnausting air from locations above points where ore transfers from return belts to the main
conveyor. Two Buffalo Style II (6500 CFM) roof fans are used to ventilate the general area of
ie transfer house.

A Buffalo Forge centrifugal fan (16,500 CFM) is used as an exhauster for operations in the
secondary crusher building. Two Buffalo Style H (6500 CFM) roof fans are used to ventilate
the secondary crusher building.

A Buffalo Forge centrifugal fan (18,700 CFM) is located on the ore sampling plant and is used

License No.

SUA-1473

Docket No. 40-8905
(6-10)

Facility and Equipment Operation

Quivira Minincg Company

to exhaust air from the sample cutters, roll crusher, and hoods. Two Buffalo Style H (6500
CFM) roof fans ventilate the building.

A Joy Axivane fan (10,000 CFM) is located in the top section of the fine ore storage bin building
and is used to exhaust the top of the storage bins. There are four Buffalo Style H (6500 CFM)
roof fans used to ventilate the fine ore storage building. Two Joy Axivane fans (5500 CFM) are
connected by duct work to feeder belts and chutes in the bottom area of the five ore bins and
serve as exhausts for the operation.

Two Buffalo Style H (6500 CFM) roof fans are used for ventilation in the rod mill building.

Two Buffalo No. 60 (11,700 CFM) fans are used as exhausters for the leaching operation.

There are six Buffalo Style H (6500 CFM) roof fans located in the leaching and rake classifier
end of the main mill building that are used for area ventilation.

One Buffalo No. 35 (4000 CFM) fan which is connected by duct work to the stripping tanks in
the solvent extraction area of the main mill building is used as an exhauster.

There are seven Buffalo Style H (5350 CFM) roof fans located in the solvent extraction and
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precipitation area of the main mill building that are used for area ventilation.

A Nolge fan (1000 CFM) is connected by duct work to three precipitation tanks for fume
exhaust. There are three discharge ducts, one connected to each of the three precipitation tanks
in the yellowcake precipitation section of the mill, all connected to one exhaust fan which
discharges water vapor and a small amount of ammonia fumes liberated in the neutralization step
(precipitation).

One product thickener vent stack discharges water vapor containing a very small amount of
ammonia fumes to the atmosphere.

wrne vacuum system discharges stack exhaust air pulled through the yellowcake vacuum drum
filters. The system includes a moisture trap, a water scrubber, and a second moisture trap in
series between the filters ahd the vacuum pumps.

Three discharge stacks, each connected to a fume hood located in the analytical laboratory,
discharge to the atmosphere. The fumes are generated by laboratory digestions and analytical
procedures.

The only measurable radioactive gas released from the mill process is radon-222. The majority
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of the gas is released in the crushing and grinding circuits where the ores are being
reduced in size for extraction of uranium in the leaching circuits. The ventilation systems
in the mill are used to control radon concentrations and reduce the buildup of radon
daughters thus avoiding employee exposure.

Uranium ore dust in the crushing circuits and yellowcake dust in the final processing is
controlled to maintain employee exposure as low as reasonably achievable.

This is

accomplished by ventilation systems designed to keep work areas below the derived air
concentrations.

Because ores have normally high moisture contents (8 to 10% by weight), dust generated
during the crushing cycle is minimal. The composition of the dust generated as a result
of the primary and secondary crushing reflects the composition of the ore being treated.
Both silica and radionuclides are constituents; of these, silica dust levels would be
limiting for silica exposures would become a problem before the DAC for natural
uranium would be exceeded.

Weekly samples are taken at all work locations to

determine the effectiveness of the ventilation system and monitor compliance with the
standards in 10 CFR Part 20, Appendix B.
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FIGURE 6-1
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6.2

Facility and Equipment Operation

Standby Operation

Quivira Mining Company's milling facility was placed on standby status on January 16,
1985. As a result, the milling facility is currently operating only the ion exchange (IX)
plants in conjunction with dewatering and maintenance of the company's mines.

In a typical ion exchange plant, mine water enters the plant and passes through a plit
circuit of upflow cascade resin columns which reduce the uranium concentration in the
water to approximately 1.0 milligram per liter.

An anion exchange resin selectively

removes the uranium leaving all constituent concentrations essentially the same.

The

uranium is eluted from the resin with a 1.5 normal sodium chloride solution which is
pumped to a rich eluate storage tank in the precipitation building.

The rich eluate from the storage tank is pumped to the precipitation tank where sulfuric
acid is added to acidify the solution and ammonia is added to control pH in order to
maximize the precipitation of U 3 0 8 .
precipitation process.

Hydrogen peroxide is then added to initiate the

Hydrogen peroxide is added at a rate varying from 0.2 to 0.4

pounds per pound of U 3 0s.

In approximately 8 to 12 hours, the reaction time, 5 to 10 gallons of dissolved flocculants
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are added to increase the rate of settling.

Allowed to settle for up to another 3 hours, the

supernatant is then decanted. The solid constituents are recirculated to the acidifying tank for
recycling. The filtrate liquid is pumped to evaporation ponds.

The slurry from the decant process is washed and then pumped to the product settler where the
product decant is pumped back to the decant solution storage tank to be recycled. The remaining
slurry is then transferred to the product container where it is stored awaiting transportation to be
further enriched

Attached in Figure 6-3 are the uranyl peroxide precipitation process and flow diagram.
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FIGURE 6-3
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7.0

Environmental Monitorin2

7.1

Overview

The environmental surveillance program for the Ambrosia Lake nill includes routine
monitoring of air, water, soil, and vegetation samples within the restricted and
unrestricted areas around the site to assure compliance with federal, state, and company
regulations, rules, and policies.

The programs are designed to provide maximum

surveillance for environmental control and are based on many years of monitoring
experience in conjunction with numerous regulatory agencies suggested practices.

Air quality sampling includes sampling of the yellowcake and crushing circuit stacks on a
,Auarerly and semi-annual basis, respectively durig-normal oDerations. The yellowcake
stacks are sampled isokinetically in accordance with Method 5 as outlined in 40 CFR 60,
Appendix A. The current stack sampling system being used is a RAC #2343-5 stack
sampler. However, equivalent systems maybe used. The parameters analyzed are natural
uranium, thorium-230, radium-226, and lead-210.

During standby and normal operations, there are five locations surrounding the nilling
facility which monitor airborne particulate concentrations.

These locations include the

Substation, Section 17 ventilation hole #4, North Fence, Section 30 West ventilation hole
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Environmental Monitoring

All locations use a General Metal Works GMIWL-2000

sampler, but equivalent systems may be used.
basis.

The samplers operate on a continuous

The collection substrate are 8 inch by 10 inch filters. The filters are exchanged

weekly and at the end of each quarter are sent to an outside lab for analysis of natural
uranium, thorium-230, radium-226, and lead-210.

Located throughout the Ambrosia Lake area are 5 radon track etch chips. The chips are
passive monitors that collect information continuously and are exchanged quarterly.

Water quality monitoring samples are collected at various locations throughout the
Ambrosia Lake area including Corrective Action Plan monitor wells and NPDES
discharge points.

The facility has an approved groundwater Corrective Action Plan for the monitoring and
restoration of impacted geologic units. The program requires background and point of
compliance wells be sampled semi-annually with an annual report reviewing the progress
of the plan.

A part of the water monitoring program is monitoring discharges from ion exchange
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Operation including the NPDES discharge from the mill facility. The discharge from the
IX plant is monitored in accordance with NPDES permit conditions.

Soil and sediment samples are collected annually and sent to outside labs for analysis.
Soil samples are collected at the five particulate sampler locations while sediment
samples are collected at four Arroyo del Puerto Creek locations.
for natural uranium, thorium-230, radium-226, and lead-210.

Samples are analyzed

Vegetation samples are

collected three times per year in the vicinity of the five high volume air sampling
locations.

They are also sent to an outside vendor for analysis of natural uranium,

thorium-230, radium-226, and lead-210.

Direct radiation is sampled with five environmental radiation dosimeters supplied and
analyzed by an outside lab having been accredited by NVLAP procedures.

The

dosimeters are exchanged quarterly and are located at the five high volume air sampling
locations.

The sampling and analytical methods shall allow a lower limit of detection (LLD). Equal
to those reconmended by NRC Regulatory Guide 4.14, section 5.
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7.2 Sampling Schedule During Standbv & Normal Operations

7.2.1 Air Sampling
1. Particulate Sampling - Sampled Continuously - Hi Vol Samplers

a.

Sub Station

b.

Section 30 West Venthole 6

c.

Section 17 Venthole 4

d.

North Fence Line

e.

Mill Diversion

Parameters - Natural Uranium, Thorium 230, Radium 226, Lead 210

2. Radon - Sampled Continuously - Track-etch Chips
a.

Sub Station

b.

Section 30 West Venth6le 6

c.

Section 17 Venthole 4

d.

North Fence Line

e.

Mill Diversion

3. Direct Radiation (gamma) - Sampled Continuously - TLD Chips
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7.2.2

Environmental Monitoring

a.

Sub Station

b.

Section 30 West Venthole 6

c.

Section 17 Venthole 4

d.

North Fence Line

e.

Mill Diversion

Water Samples
1.

NPDES Permit #NM 0020532 - Sampled as per U.S. EPA NPDES

requirements
Parameters monitored - uranium, radium-226

2.

Corrective Action Program - Compliance Wells (Semi Annual)
a.

Alluvial Wells:

5-03, MW-24, 32-59, 31-61

b.

Tres Hermanos A Wells:

31-01, 33-01

c.

Tres Hermanos B Wells:

3 1-66, 31-67, 36-01, 36-02, 19-77

d.

Dakota Wells:

30-02, 30-48, 36-06, 32-45, 17-01

Parameters:
Alluvial Wells:

Mo, Ni, Se, Cl, SO 4 , NO3 , pH, conductivity, gross
alpha, Pb-210, Ra-226, Ra-228, Th-230, Unat
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Environmental Monitoring

CN, Mo, Ni, Se, Cl, S04, NO3 , pH, conductivity, gross
alpha, Pb-210, Ra-226, Ra-228, Th-230, Unat

Tres Hermanos B:

CN, Mo, Ni, Se, Cl, S0 4 , NO 3 , pH, conductivity, gross
alpha, Pb-210, Ra-226, Ra-228, Th-230, Unat

Dakota:

Sb, As, Be, Cd, Pb, CN, Mo, Ni, Se, Cl, S0 4 , NO3 , pH
conductivity, gross alpha, Pb-210, Ra-226, Ra-228, Th-230,
Unat

7.2.3

Soil., Sediment. Vegetation
Soil - Sampled Annually
a. Sub Station
b. Section 30 West Venthole 6
c. Section 17 Venthole 4
d. North Fence Line
e. Mill Diversion

Parameters - Natural uranium, Thorium 230, Radium 226, Lead 210

2.

Sediment - Sampled Annually
a.

Sampling Locations - P-O, P-1, P-2, P-3

Parameters - Natural Uranium, Thorium 230, Radium 226, Lead 210
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3. Vegetation - Three Times/Year
a.

Sub Station

b.

Section 30 West Venthole 6

c-

Section 17 Venthole 4

d.

North Fence Line

e.

Mill Diversion

Parameters - Natural Uranium, Thorium 230, Radium 226, Lead 210
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AMBROSIA LAKE. NEW MEXTCO
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1.0 INTRODUCTION

. I Purpose
The objective of the Bioassay Program is to determine internal exposures, limit the amount of
internal exposure, ascertain the effectiveness of the health physics program, and to qualify the
success of the respiratory protection program.

The bioassay program is to be used as an assistance to the air sampling program to insure that
exposures are maintained As Low As Reasonably Achievable (ALARA)... In those cases in which
air samplinc results indicate that an action level has been exceeded the bioassay program will
Llltilnately help to decide the course of action to be taken by the Radiation Safety Officer (RSO).

In order to qualify those individuals required to submit bioassay samples, certain provisions must
be set forth regarding the job assignment, circumstances involving, potential exposures, and
s.-pling results from the health physics program. These provisions are outlined in "Section 3.0
Policy Statement".

1.2 Scope
This manual provides general guidance for the dispensing, collecting, analyzing, reporting, and
takinc positive actions to prevent or to minimize exposures from ingestion or inhalation of
yellowcake. The areas covered within this guide include policy statement, operating procedures,
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sample preparation, quality assurance, action levels, and administration of the program. The
program also defines the employees including yellowcake operators, maintenance personnel,
respirator users, and other individuals deemed necessary by the RSO to submit a bioassay.

20 DEFrNTTIONS
Action Limits - Predefined limits which dictate a course of action based on analytical
results from bioassay results.

ALARA - As Low As Reasonable Achievable

Bioassay - As used in this uide a sample of urine voided into a collection bottle and
analyzed for uranium content.

Bioassay Sample Kit - This kit contains the items necessary to give a unrine sample.
Included is a plastic zip lock bag and within the bag is a sample collection bottle and
sample collection form.

Contract Lab - An independent lab not associated with the company which performs the
analytical work on the bioassay samples.
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Control Sample - A sample which has a predefined quantity of contamination which is
used for quality control comparisons.

Health Physics - A branch of science dealing with protection of the environrment and
workers from hazards of radiological effects.

Radiation Safety Officer (RSO) - Individual assigned responsibility and is experienced in
the implementation, maintenance, and direction of health physics programs within the
confines of a restricted uranium fuel cycle operation.
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3.0

POLICY STATEMENT

3.1

Routine Operations

It is the policy of Quivira Mining Company that all individuals who are assigned duties
involving yellowcake precipitation and or packaging will be required to submit bioassay
samples.

Routine operations include normal production activities which are generally

repetitive and are carried out under acceptable conditions. For such operations, potential
airborne hazards should be maintained at acceptable concentrations through the
utilization of engineering controls.

Yellowcake operator duties are considered a routine operation, and as such, bioassay
samples are required from all yellowcake operators.

During the use of the dryer to

produce dried yellowcake material, bioassays will be collected and evaluated on a
monthly basis. When yellowcake product is produced and maintained in slurry format,
bioassays will be collected on a quarterly basis.

In either event, when health surveys

indicate a yellowcake operator(s) exposure to airborne concentrations of U-nat exceeds
25 percent of the DAC as listed in 10 CFR 20, Appendix B, Table I, bioassay samples
will be required for that operator(s) on a semimonthly basis. The semimonthly collection
frequency will continue during yellowcake production activities until three consecutive
routine health physics surveys indicate exposures to airborne concentrations are below 25
percent of the DAC.
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3.2 Non-Routine Operations
Non-routine operations include non-production activities that occur infrequently or occur at times
when engineering controls are impractical or inoperable.

This includes maintenance activities

which are required to maintain or regain control of normal production activities.

For such

operations, the use of respirators to avoid excessive exposure to airborne hazards may be
appropriate.

Accordingly, all personnel performing duties within the confines of the controlled yellowcake
arCa shall be required to submit bioassay samples if recuired by ch

Radiation Work Permit

(RWNP).

3.3 Emeraencv Operations
Emergencies are unexpected occurrences which may require the use of respirator protection to
limit the inhalation of airborne material and which may potentially pose hazardous health
consequences. These situations include but are not limited to shipping accidents, tailinzs failures,
and process releases. In each of these cases the seriousness of the emerCency, and the potential
health hazard shall dictate the appropriateness of a bioassay sample. The final determination will
be made by the RSO.
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4.0

OPERATING PROCEDURES

4.1

General

Bioassay Program

All bioassay equipment used in this program shall be issued to individuals by health
physics personnel.

Only trained health physics personnel or their designees will be

responsible for maintaining the equipment in proper working order, sample preparation,
and sending samples out for analyses.

4.2

Mill Distribution and Collection

The mill supervisor has the ultimate responsibility for insuring that each employee who is
required to submit a bioassay sample, does so.

Only health physics personnel and mill supervisors may issue bioassay samples to
individuals.

The sample kit containing the collection bottle will be marked with the

individuals' name.

The individual shall void into the bottle the morning he or she is scheduled to return to
work after their regular scheduled days off.
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Additionally, the employee will indicate on the paper enclosed within te sample kit bag, the date
of voiding. The sample will be returned to the health physics department for processing. In the
event an individual fails to return the bottle as scheduled, the individual shall submit a sample
at the mill change rooms before proceeding to te job.

5.0 SAMPLE PREPARATTON
Only trained health physics personnel or their designee will prepare te sample it bags for
distribution. Tie folloing procedures sall be used in preparing- the kit:

Obtain clean plastic zip lock bags and legibly write the individuals name on te outside

I.

of the bag;
2.

Enclose a clean sample bottle within the zip lock plastic bag;

3.

Place within the bag written instructions which direct the employee on te procedures
to give the sample;

4.

Seal the bag to prevent contamination;

5.

Store the bag in a clean environment;

6.

Make arrangements that either you, or the supervisor, or the security

uard will

distribute the kit to the proper employee at the end of shift on last day before their
scheduled days off;
7.

Properly fill out the Bioassay Sample Record form with all pertinent information.
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UALITY ASSURANCE

Up to four quality control samples can be submitted with each batch of routine samples sent to
the contract lab for analysis. The quantity amount of control samples to be sent will be dictated
by te size of the batch sent in for analysis. It is recommended that one control sample be sent
per three bioassay samples.

The quality control samples may be provided by Quivira Mining Company or an outside
laboratory. The control samples should be divided into four concentrations, uncontaminated, 15,
30, ad 45 micrograms per liter of uranium.

Additionally, it is recommended that other

urinalysis samples be periodically collected from individuals who are not connected or have
dealings with the operations.

If

te analyses of the quality control samples consistently are in error by more than 30 percent,

the contract lab will be notified of the discrepancies and will be asked to investigate and correct
the problem.

Should it be discovered the problem exist at the contract lab and the problems

continue to persist, then analytical services will be redirected towards another accredited lab.

7.0 ACTFON LIMITS
Bioassay results shall be carefully reviewed and appropriate action will be taken if the results
exceed predefined levels, and are determined to be correct. If there is doubt as to the correctness
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-

)f a boassay result, an investigation will be initiated which may include a conference with the
aFfected employee and or his/her immediate supervisors.

Thie following table describes the actions and levels which will be taken on tose saiiple deem
legitimate.

TABLE I - CORRECTIVE ACTIONS BASED ON URINARY URANTUM RESULTS
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8.0 OUALTFTCATrONS OF ADMNTSTRATOR
ResponsibiLity for the bioassay program shall be vested in one individual having experience in
health physics and/or environmentaI engineering, and/or industrial hygiene. The responsible
individual must have the authority, ability, training, and experience to:

1.

2.

Evaluate and interpret bioassay results including:
a.

Excessive levels are legitimate.

b.

Excessive levels caused by purposeful contamination.

c.

Excessive levels caused by problems with te respiratory protection equipment.

Ability to confer with affected employee(s) and supervisor(s) in order to ascertain and
alleviate problems, and review corrective measures.

3.

Require additional bioassay samples based on interpretations of bioassay and/or air
sample results.

4.
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