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4.0  SITE BACKGROUND INFORMATION

The site consists of approximately 17 acres in Washington, Pennsylvania. Between 1964 and
1970, Molycorp, formerly the Molybdenum Corporation of America, primarily manufactured
molybdenum but also produced a ferrocoiumbium alloy from a Brazilian ore which contained
natural thorium at concentrations of 1% to 1.5% by weight. The operation resuited in the
production of thorium-bearing slag which were used as fill over portions of the site. The site
includes a number of buildings, eight holding ponds and a large slag pile located in the southern
part of the property. Molycorp is presently planning to decommission the site and terminate its
license since they no longer process source material at this facility.

The site is bounded by Caldwell Avenue to the North, Green Street to the South and by the
Chartier's Creek to the West. There is a fence around the site. Some contamination extends
beyond the fenceline mainly on the banks of the Chartier's Creek. Low concentrations of
thorium are present in soils and slags in the western portion of the site. There is no evidence
of furthur spreading of contamination.

Molycorp retained Applied Health Physics in 1964 in order to assist Molycorp in obtaining an
NRC Source Materials License to receive and process ore concentrations containing up to 2%
natural thorium. The naturally occurring thorium in the ore concentrated in the slag resulting
from the aluminothermic production of the ferrocoluibium alloys.

Recognizing the need to dispose of the low level radioactive slags in accordance with applicable
regulations, Molycorp with assistance from Applied Health Physics, Inc. requested NRC and the
Pennsylvania Department of Health to approve an onsite slag burial permit which would have
enabled them to bury the radioactive slags in the same manner as other slags were buried on the
Molycorp property. However no decision was ever made by the NRC. These slags were retained
on plant site ana were inadvertently buried on site. The NRC in June 1971 during a comr liance
imspection directed Molycorp to excavate these NRC licensed materials and to dispose of them
in accordance with Title 10 CFR 20.

Additionally. attempts to dispose of these low level radioactive slags at suitable offsite locations
were also investigated. As Molycorp was unable to obtain permission from the NRC to either
bury these slags onsite or ship them to offsite locations, Molycorp as a last resort excavated and
consolidated the radioactive slag into a pile containing 27,700 cubic yards of slag. This pile was
located at the southern end of the plant site. A smaller pile of radioactive slag is located at the
northern portion of the site near a telephone pole.

In July and August of 1990 Molycorp retained Radiation Surveillance Associates (RSA), Inc. to
measure surface and subsurface radiation levels of the western portion of the site. The resuits of
the subsurface survey indicated that there is considerable activity present within the study area
examined by RSA. According to RSA’s measure and calculations if the levels of activity found
at subsurface parts of the site were on the surface, then the radiation exposure would be
substantially elevated. They also state that external gamma radiation levels above a source
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containing concentrations exceeding 0.1% thorium by weight would be about 31 uR/hr, or
approximately double the natural background in the vicinity of the site.

The surface survey conducted by RSA in the same area, revealed only limited regions where
levels of activity are elevated above twice the natural background. Specifically, there are only
two regions, the first along the north fence in the vicinity of borehole #16 and the second is east
of the Lanthanide Building, around water well #1, where surface exposure rates greatly exceed
twice background.’

Extent of Radioactive Contamination

There is thorium spread in lov' concentrations in the soil throughout most of the site, often
exceeding 10 picoCuries per grarn (pCi/g) and in some locations as high as 2650 pCi/g. Average
thorium concentrations over mosi of the site is between 100 and 200 pCi/g. It is estimated that
there is approximately 36,000 kg of thorium onsite in the form of contaminated soils and slags.
There is presently no indication of any chemical waste on site.

The concentration of thorium (Th-232) in the above ground slag pile in the southern part of the
site has been measured to be up to 1250 pCi/g. The slag is present in a stabilized configuration
in a 249,000 ft' pile covered with vegetation.

Contamination has also been detected in one of the buildings (Building 34) in the form of alpha,
beta and gamma radiation.

Well, creek and storm drain lines have gross alpha levels less than § pCi/g and gross beta levels
less than 20 pCi/l.

4

1990 Report by RSA, Inc.. Entitled "A Sub-surface Survey for Thorium Content at the Molycorp Plant Site
in Washington, Pa"
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50  HAZARD ASSESSMENT

The primary contaminant of concern at the Molycorp site is thorium. Thorium and its decay
products emit alpha, beta and gamma rays. Gamma rays can be a hazard to an individual when
the radioactive material is external to the vody. However, the thorium series radionuclides emit
gamma rays at such low intensity that contamination at the Molycorp site would appear to pose
minimal risk to field personnel. Alpha and beta particles are easily blocked by protective
“Clothing or skin and do not prose a threat to an individual when the radionuclide is external to
the oody.

If a radionuclide is taken into the body, it is incorporated into body tissue. Alpha and beta
particles and to a lesser extent, gamma-rays then deposit their energy into the body tissue. The
radionuclide continues to deposit energy into body tissue until it decays to a stable element or
is eliminated from the body. Thorium, once taken into the body, is primarily deposited onto bone
surfaces and is not readily eliminated. Because the body tissues are exposed to the radiation
from thorium series radionuclides over an extended period of tume, there is an internal potential
for damage to body cells.

Additionally, the degree of toxicity is dependent upon the chemical form in which these nuclide
are ingested or inhaled. The radiotoxic source of concern during site operations is primarily
inhalation of dust particulates from contaminat=d soil. Secondary exposure is via ingestion,
potentially occurring due to poor housekeeping, neglectful decontamination practices and/or lack
of good contamination avoidance practice by field personnel. Additionally, dermatitis can also
result from direct contact with thorium at elevated concentrations.

5.1  TASK HAZARD ANALYSIS

The following scope of work is covered under this HASP:

. Soil boring and sampling operations at three offsite locations for installation of
monitoring wells in the upper aquifer.

. Soil poring and sampling operations at onsite locations

. Piezometer installation

Monitoring well installation
Monitoring well development
Surface water sampling
Groundwater sampling

Sewer water flow measurements

The primary radiological hazard associated with onsite activities is the inhalation of dust
containing radioactive thorium. Ingestion and absorption although much less likely, are other

possible routes of exposure. Specific activities that carry the potential for radiological exposure
are:

. Molycorp HASP
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. Soil boring and sampling operations in radiologically affected areas, anZ
. Installation of monitoring wells in radiologically affected areas.

The overall radiological hazard is expected to be low for all activities.

The average external exposure rate above background in the north area of the plant is about 10
uR/hr. For occupancy of 200 hours/year the expected exposure would be about 0.2 R, well
below the occupational external dose monitoring requirements in 10 CFR 20 of 0.5 rem/yr. It
is not credible that a worker would be exposed to more than 10 times that exposure rate, even
in the south lot, so that an exposure of 0.2 R is not possible. Individual external exposure
monitoring devices are accordingly not required according to 10 CFR 20 paragraph 20.1502.
However, film badges will be wom on a proportion of workers onsite and records of external
gamma exposure rates will be kept available in the radiation safety office by Molycorp Inc.

[t is unlikely that internal exposures in excess of 10% of the limits will be experienced by
personnel dnlling, sampiing or moving contaminated soil or slag during the characterization
study. An internal exposure evaiuation program will be carried out to confirm this. including one
or more of the following samples: urine, feces, air samples, nose swipes, whole body counting.

As mentioned above, the material of greatest concern is thorium containing slag. It is properly
classified as a class Y (low solubility) material and the greatest exposure potential is by
inhalation. Absorption of the thorium slag across the GI tract is expected to be negligible. Any
wounds or cuts received while handling thorium slag will receive decontamination. medical
attention, external radiation monitoring for residual imbedded material. and bioassay samples.

Some of the rationale for believing that thorium-232 does not pose a risk of exposure exceeding
10% of the Annual Limit on Intake (ALI) follows. The ALI for thorium-232 is 3000 pCi for a
very fine aerosol (1 micron amad). For a 5 micron amad particle size the ALI would be 2.1
times greater. For an occupational exposure regimen of 50 weeks/year, 5 days/week or 250 days
per year equivalent daily intake would be 12 pCi/day. Since the most radioactive rmaterial onsite
15 (he slag pile with a mean specific activity of 1250 pCi/g. 12 pCi/day is equivalent to a mass
inhaled of 9.6 mg slag/day, or over a year of 2.4 grams inhaled. For a standard worker
inhalation rate of 10m"day, the dust loading (total slag with a very fine particle size) would be
1.2 mg/day. Such a dust loading is very high in practice. In addition to control exposure and
internal exposure a work permit will be required for work on the piles (area south of Caldwell
Avenue containing the slag pile and the impoundment area on the northwest part of the site) and
access will be limited to 500 hours/year. At 10% of the ALI this is equivalent to 240 mg
airborne slag inhaled. It is unlikely this much dust could be inhaled by any one worker during
site characterization.

The following sections describes the potential for exposure to the physical and radiological
hazards present onsite and provides control measures for reducing potential exposure.

Molycorp HASP
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5.1.1 SOIL BORING, SAMPLING AND MONITORING WELL INSTALLATION
OPERATIONS AT THE THREE OFFSITE (BACKGROUND) LOCATIONS

Drilling will be conducted with hollow solid stem augurs. Borings will terminate at the top of
the bedrock at an average depth of 20 feet. Following this temporary PVC risers will be placed
in each boring to allow for natural gamma logging to be completed. The PVC risers will then
be removed and 3 boreholes will be converted to monitoring wells.

The primary hazards associated with this task are physical hazards such as those associated with
working around heavy equipment (drill rig), getting caught in the moving parts of the rig (e.g.
hands being pulled in by the rope driving the cathead), overhead hazards from ropes and chains
snapping due to poor maintenance procedures, backstrains due to lifting of heavy equipment (e.g.
augurs, wells etc.), the presence of underground utility lines and potential subsurface explosive
atmosphere.

The control measures that address these physical hazards include tae following:

. Personnel shall not wear any loose clothing that could potentially get caught in the
moving parts of the rig.
. Drillers will perform daily maintenance inspections to ensure that cables, chains,

ropes etc. are in good working order. Fraved ropes. chains, cables will be
promptly replaced.

. Prior to commencing drilling activities local utility services will be contacted to
mark out anderground utility lines.

. Drilling operations will be conducted at least ten feet from overhead power lines.

. Personnel will use proper lifting techniques while lifting heavy equipment like
augurs. When needed personnel shall seek assistance in lifting heavy objects.

. During subsurface boring operations, periodic monitoring will be conducted with

a combustible gas indicator to detect potential explosive atmospheres. Project
action levels for explosive conditions shall be strictly adhered to reduce the
potential for explosions.

The likelihood of exposure to radiation during drilling operations at the three offsite location is
expected to be low. Any exposure to radiological contamination would be primarily through
inhalation and dermal contact and secondarily through ingestion. However, due to the nature of
the invasive activities (hollow stem augur drilling operations) it is not expected that any
significant amount of dust will be generated to be of occupational exposure concern to potential
atrborne radioactive particulates.

Radiation limits prescribed by title 10 of the U.S. Code of Federal Regulations for members of
the public is 100 mrem/yr (total effective dose equivalent) as produced by the licensed facility.
Short term exposure is limited to 2 mrem/hr. Enserch Environmental policies and procedures
limits non radiation worker exposure to these regulatory limits. These procedures set
conservative action levels for real-time monitoring for radiation exposure which is protective of

Molycorp HASP
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employee healta,

Additionally, the use of personal proteztive equipment (PPE) such as boot covers, and gloves,
will significantly diminish the potential for exposure to any beta or alpha particles through dermal
contact and inhalation. Good hygiene practices, housekeeping and strict adherence to
decontamination procedures will furthur reduce the potential for any accidental ingestion of
radioactive muterials.

Molycorp HASP
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5.1.2 SOIL BORING, SAMPLING, PIEZOMETER AND MONITORING WELL
INSTALLATIONS AT ONSITE LOCATIONS

The physical hazards associated with these tasks are the same as in Section 5.1.] above. The
control measures are also identified in the above section.

The likelihood of exposure to radiological contamination during these tasks is expected to be low.
Any potential exposure will primarily occur through inhalation and secondarily through dermal
contact. However, routinely drilling operations with hollow stem augurs do not generate any
significant amount of dust to be of serious occupational exposure concern. Additionally, personal
monitoring for exposure to radiological contamination will be conducted during onsite operations
and action levels have been set conservatively to be protective of employee health.

The use of PPE such as tyvek. boot covers and gloves will furthur reduce the potential for
exposure to radiological contaminants present on site. Respirators will be womn during tasks that
result in visible dust gencration where thorium bearing slag is significantly involved. Good
hygiene practices, housckeeping and adhere to proper decontamination procedures will also
reduce potential exposure to the radiological contamination.

513 MONITORING WELL DEVELOPMENT

Monitoring wells will be developed to remove fine particles from the formation surrounding the
well screen. Well development will be accomplished by a combination of pumping and surging,
Either a centrifugal, peristaltic or a submersible pump will be used to pump water out of the well.
Surging will be conducted by moving a surge block (a cylinder which is smaller in diameter than
the well casing) up and down the well casing forcing water to flow back and forth through the
well screen. Well developing water will be discharged on to the ground.

This operation does not zenerate any dust to be of inhalation concern. Any potential exposure
to radiological contaminant present in the development water will be primarily through dermal
contact and secondarily through accidental ingestion. The use of tyvek, gloves and boot covers
will sigmficantly reduce any potential occupational exposure concern to radiological
contamination present in the development water, Good hygiene practices, housekeeping and
adherence to decontamination procedures will furthur reduce exposure potential,

5.1.4 SURFACE WATER SAMPLING

Surface water will be sampled by filling a container either attached to a pole or manually held
from just beneath the surface of the water. The water in the Chartiers Creek is shallow and the
banks of the creek appear to be solid enough to allow personnel to stand without sinking.
However, prior to collecting samples personnel shall make sure that the banks are indeed firm
and if necessary will use 1 harness and a lanyard which will be tied off to a firm standing object
near the bank.

Molycom HASP
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The likelihood of exposure to radiological contamination is very low during this activity. The
use of tyvek, gloves and boot covers along with good hygiene practice and proper
decontamination procedures will significantly reduce any potential exposure.

5.1.5 GROUNDWATER SAMPLING

Prior to sampling operations, static water level will be measured using a water level indicator
meter. The static water will then be purged using a centrifugal, submersible or peristaltic pump.
Samples will be obtained using a teflon or stainless steel bailer suspended on teflon coated
stainless steel bailer wire or polypropylene cord. The bailer will be lowered into the well casing
and retrieved manually using a reel. The water from the bailer will be filled into appropriate
sample containers.

The hazards associated with this task is physical (hand strain) due to continuous hand bailing
operations. Personnel conducting this task will take turns in bailing operations and take adequate
rest breaks as appropnate.

The likelihood of exposure to radiological contamination in the groundwater is very low. Any
potential exposure will primarily occur through dermal contact and secondarily through accidental
ingestion. As this operation dust not generate any significant amount of dust to be of
occupational inhalation exposure concern. The use of tyvek, gloves and PPE will significantly
reduce any exposure potential along with strict adherence to good hygiene practices and proper
decontamination procedures.

516 SEWER WATER FLOW MEASUREMENTS

Flow measurements will be conducted from the surface and no person will be permitted to enter
the sewer withcut following proper confined space entry procedures. It is anticipated that a weir
will be attached to the end of a pole and lowered into the sewer to measure flow of water. This
method does not pose any occupational exposure potential to contaminated sewer water.
Additionally, the use of gloves will greatly reduce any accidental dermal contact with the
contarmunated (primarily with biological wastes and runoff water) sewer water.

§.2  PHYSICAL HAZARDS

A variety of physical hazards may be present during site activities, The most common hazards
are slips, trips, falls, cold and heat stwress. Other physical hazards are due to motor vehicle and
heavy equipment operation, the use of hand and power tools and handling and storage of solvents
and fuels. These hazards are not unique and are generally familiar to hazardous waste workers.
Additional specific safety requirements may be covered during safety briefings at the project site.

During site activities, heavy equipment will be used which may require the use of ear protection
due to elevated noise levels. Hearing protection will be used at the direction of the HSO.

Motycorp HASP
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6.0  TRAINING AND MEDICAL REQUIREMENTS
6.1  SITE SPECIFIC TRAINING

Prior to commencement of field activities, all field personne! assigned to the project will be
provided training that will specifically address the activities, procedures, monitoring and
equipment for the site operations. It will include site and facility layout, hazards, and emergency
services at the site, and will highlight all provisions contained within this HASP. This training
will also allow field worker to clarify anything they do not understand and to reinforce their
responsibiliies regarding safety and operations for their particular activity.

6.2  ON-SITE SAFETY BRIEFINGS

Project personnel and visitors will be given periodic on-site health and safety briefings by the
HSO, or designee, to assist site personnel in safely conducting their work activities. The
briefings will include information on new operations to be conducted. changes in work practices
or the site’s environmental conditions. The briefings will also provide a forum to facilitate
conformance with safety requirements an to identify performance deficiencies related to safety
during datly activities or as a result of safety audits.

6.3  FIRST AID AND CPR

The HSO shall identify those individuals requiring first aid and CPR training in order to ensure
that emergency medical treatment is available during field activities. It is expected that a
selected number of field personnel will have first aid training and several members of the field
team will have CPR waining. The training will be consistent with the requirements of the
American Red Cross Association. If any of the field team personnel has not been trained in First
Aid and CPR then the HSO shall contact Molycorp personnel and identify qualified personnel
at the Molycorp site.

6.4  ADDITIONAL TRAINING

Additional training. such as Radiation Safety Training for field personnel will be provided by
Molycorp Inc. prior to start of project operations.

6.5  MEDICAL REQUIREMENTS

All personnel performing work at the Molycorp site shall be cleared for work by an occupational
physician. The occupational physician shall evaluate the physical condition of the site employees
to ensure that employees are in good health to perform the work that is required of them.
Additionally, all site personnel shall be required to obtain medical clearance to wear respiratory
protection pursuant to 29 CFR 1910.134,

Molveorp HASP
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7.0 SITE CONTROL, PERSONNEL PROTECTION AND COMMUNICATIONS
7.1 SITE CONTROL

A three zone approach will be employed in order to contain the potential spread of contamination
from the site. The three zones will include the Exclusion Zone (EZ), the Contamination
Reduction Zone (CRZ) and the Support Zone (SZ).

.11 SUPPORT ZONE

The Support Zone (SZ) is an uncontaminated area that will be the field support area for most
operations. The SZ provides for field team communications and staging for emergency response.
Appropriate sanitary facilities and safety equipment will be located in this zone. Potentially
contaminated personnel/materials are not allowed in this zone. The only exception will be
appropriately packaged/decontaminated and labelled samples.

7.1.2 CONTAMINATION REDUCTION ZONE

The Contamination Reduction Zone (CRZ) is established between the EZ and the SZ. The CRZ
contains the contamination reduction corridor and provides for an area for decontamination of
personnel and portable equipment. The CRZ will be used for general site entry and egress in
addition to access for heavy equipment and emergency support services.

7.1.3 EXCLUSION ZONE

The area where contamination exists is considered to be the exclusion zone. All areas of drilling
and sampling which contain potential contaminated materials are considered the exclusion zone
(EZ). This zone will be clearly delineated by cones. tapes or other means. Entry and exit
point(s) to and from the EZ will be strictly controlled and decontamination facilities will be set
at all such points. Personnel exiting the EZ will decontaminate as per designated procedures.
Personnei are not allowed in the EZ without the following:

* A buddy
* Appropriate personal protective equipment
+ Site Specific Training.

7.2 PERSONAL PROTECTIVE EQUIPMENT

During site operations in order to minimize contact with potential radiological materials and to
protect themselves from physical hazards (such as overhead hazards, splash, etc.) will use the
following personal protective equipment:

. Plain, uncoated tyvek
. Gloves, inner latex
Molycorp HASP
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. Gloves, outer work gloves

Boot covers (as needed)

Steel toed safety shoes

Hard hat

Safecy glasses

Hearing protection (during drilling operations)

- - E -

If it becomes necessary to wear respirators then personnel shall use a full face air purifying
respirator with High Efficiency Particulate (HEPA) filters.

7.3 SAFETY EQUIPMENT

Basic emergency and first aid equipment will be available at the Support Zone and/or the CRZ.
They will include:

. One standard industrial first aid kit

. One fire extinguishers rated at least 1A, 10BC
. One portable emergency evewash unit

. Air horns (at least one)

7.4 COMMUNICATIONS

The nearest telephone is located in the adjacent buildings of Molycorp Inc. facility and can be
used for contacting emergency response personnel in the event of an emergency. Hand signals
will be employed by down range field teams where necessary for communications. Hand signals
shall be reviewed during site specific training and understood by the entire field team prior to
commencement of site activities. The following hand signals will be used when necessary:

Signal Meaning
« Hand gripping throat Qut of air, can’t breathe
« Grip partner’s wrist Leave area immediately
No debate
* Hands on top of head Need assistance
* Thumbs up OK: I'm all right;

I understand

Thumbs down No; negative

Molycorp HASP
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8.0  RADIOLOGICAL MONITORING

During site operations radiological monitoring shall be conducted fc. potential exposure to
radiological materials. Both real time and personal menitoring will be conducted to moniter
personnel exposure to potenually radiological contaminated wastes.

8.1 REAL TIME MONITORING

Before start-up of each day’s activities the HSO or designee shall verify radiation background
levels. Prior to start up of activities at each of the boring locations the HSO or designee shall
conduct a radiological survey using alpha and gamma detectors. If the survey indicates that
radiation levels are twice the established background levels (gamma) or greater than 500 CPM
(alpha) then the HSO shall contact the HSM and the CHP and proceed on their advice. Drill
cuttings, soil samples and bore holes shall be monitored periodically with the gamma detector
(at least 4 umes per shift). if the readings are twice background (gamma) or >500 CPM (alpha)
then the HSO shall suspend operations and contact the HSM and the CHP. Work will procerd
on their advice.

Frisking of personnel shall also be conducted when personnel are exiting the zone. Action levels
for personnel frisking are identified in Table 8-1.

A combustible gas and oxygen indicator shall be used periodically, to monitor potential explosive
conditions in the berehole during drilling operations. Action levels for the combustible gas and
oxygen meter can be found in Table 8-1.

The following real time instruments shall be available for use during field operations:

. Combustible Gas Indicator (CGI)/Oxygen (O,) meter, MSA or equivalent
. Alpha (scintillation probe) detector
. Gamma detector (uR meter)

8.2  PERSONAL MONITORING

During drilling and sampling operations, monitoring of personnel exposur will consist of
radiation monitoring through the use of Thermoluminiscent dosimeter (TLD) badges. The badges
will be analyzed at the end of every quarter or at the end of the project, whichever is first,
Analyses of the TLD badges will remain as a permanent records of employee exposure.

The TLD badges will be worn on the front of the body between the neck and waist, with the
lettered side facing out. The badges shall be worn only during work hours on the site, and upon
exiting the site, following completion of the work shift, each employee shall turn his/her badge
to the HSO or designee. The HSO or designee will distribute the badges to the employees at the
start of each workshift. This routine shall remain in effect until completion of site operations.

Molycorp HASP
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The TLD badges should never be exposed to excessive heat. If it should become damaged or
lost, personnel must report it immediately to the HSO to obtain a replacement.

8.3  AIR SAMPLES

Personal monitoring for total dust will be conducted during intrusive operations which have a
potential for inhalation exposure to the radiological contamination present on site. Personal
samples will be used to evaluate exposure of individual workers for control purposes and not for
evaluation of the dose. The content of **Th on air filters will be evaluated by gross alpha
counting, after sufficient time has be allowed after completion of sample collection for the natural
aerosols containing Rn and Tn daughters to decay (approximately 72 hours). Air samples for
total dust will be collected as per National Institute of Occupational Safety and Health (NIOSH)
method 0500.

8.4  NOSE SWIPES

In the event that a significant exposure is suspected to have occurred based upon the observation
of significant suspended slag in air, air sample results, or other evidence, nose swipes of both
nostriis will be taken and counted by gross alpha counting. Table 8-2 provides action levels for
nose swipe samples.

8.5 FECAL SAMPLES

Fecal samples will be taken whenever there is an expected exposure as indicated by nasal swipes,
air sampling which indicates exposures exceeding 200 DAC-hours, or other indications of
significant inhalation exposure. A number of investigative samples may be taken for persons
with exposures exceeding 12 DAC-hours in one day or part of a working day.

Moiycorp HASP
Rev:D Page: 17



CGVO, Meter

CGrO, Meter

Gamma
detector

Gamma
detector

TABLE 8-1

ACTION LEVELS

Reading

>10% LEL, in borehole

>20% LEL, in borehole

Twice Bkgd < 2 mremv/hr

> 2 mrem/hr

Action _

Proceed with caution
Stop work, allow to vent
Proceed with increased

monitoring. Notify HP

Stop work. Notify HP |

Contamination Action Levels: (assume monitoring with alpha scintillation probe:)

Area monitoring:

Alpha detector

Alpha detector

Alpha detector

0-100 CPM*

100 - 500 CPM

> 500 CPM

Equipment monitoring:

Alpha detector

> 25 CPM

Personne! monitoring:

Alpha detector

Alpha detector

> 100 CPM (clothing)

> 25 CPM

5

Molycorp HASP
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Counts per minute

No action

Notify HP. Proceed with
increased monitoring.

Stop work. Notify HP.

Decontaminate for release

Change clothing

Decontaminate
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TABLE 8-2

ACTION LEVELS FOR NOSE SWIPES SAMPLES

SWIPE RESULTS

< 80 dpm

> 80 dpm < 240 dpm

> 240 dpm < 800 dpm

Molycorp HASP
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ACTION

No additional monitoring than
routine urine required.

Two or more fecal samples are
required to evaluate exposure past
the nose.

Work restrictions. Continue fecal
samples until levels in feces
diminish.  Initiate urine sampling
after one week.
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9.0

GENERAL STANDARD OPERATING PROCEDURES FOR FIELD OPERATIONS

A Health and Safety Officer or designee will be present on-site at all times during
drilling, sampling and monitoring well installation activities and shall provide all
monitoring and health and safety support in order to ensure the adequacy of protective
equipment and safety procedures.

The proximity of water, sewer and electrical lines will be identified prior to all subsurface
activity. The possibility for the presence of underground conduits or vessels containing
materials under pressure will also be investigated before attempting any intrusive
operation,

Knowledge of the location of safety equipment and emergency evacuation procedures will
be established prior to initiation of operations. Use of designated protective clothing will
be required during all activities as described in the scope of work in this HASP.

All radiological field sampling will be performed under the level of protection described
in Sectinn 7.2 and assigned by the HSO. The level of protection will be established by
review of facility history, available data and updated. as necessary, by results of ongoing
health and safety monitoring performed at each drilling location.

The buddy system and line-of-sight shall be employed at all times when in an exclusion
zone.

If field personnel perceive an unsafe condition or situation, the HSO will be notified
immediately.

All field operations should be planned and discussed with personnel prior to the beginning
of start up of site activities.

Be cognizant of slip-trip hazards present due to areas of difficult terrain,
Practice contamination prevention both on- and off-site.

Safety briefings will be held prior to the onset of field activities and regularly during the
progress of site activities.

All drilling will be conducted in a safe manner including inspections of the drill rig by
the subcontractor’s safety personnel, testing of the emergency shut down switches;
prohibiting the wearing of loose clothing, jewelry etc.; no driller shall work alone;
following safe work practices when using the cathead, winches and when handling rods
and augers.

Molycorp HASP
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Drilling, boring, the use of drill rigs, movement of vehicles and equipment, and other
activities will be planned and performed with consideration for the location, slope and
natural features such as trees, boulders, water bodies, and terrain.

Ignition sources in the vicinity of the potentially flammable material are prohibited.
When working in areas where flammable vapors may be present particular care must be
exercised with tools and equipment that may be sources of ignition. All tools and
equipment provided must be properly bonded and/or grounded.

Approved and appropriate safety equipment as specified in Section 7.2 of this HASP shall
be worn where required.

No smoking, eating, or drinking be allowed in the contaminated areas.

Contaminated tools and hands must be kept away form the face. Do not unnecessarily
touch a contaminated surface or allow your clothing, tools or other equipment to do so.

Each sample must be treated and handled as though it was contaminated.

Persons with long hair and/or loose fitting clothing that could become tangles in power
equipment must take adequate precaution.

Report the presence of open wounds to the HSO prior to work in contaminated areas. If
a wound occurs which in such an area, report immediately to HSO and attend to the
wound. Apply first aid immediately to any and all cuts, scratches and abrasions.

Horseplay is prohibited in the work area.

Follow good "housekeeping” practices to minimize the amount of material and equipment
that has to be decontaminated or disposed off as contaminated wastes.

Work under the influence of intoxicants, narcotics. or controlled substances is prohibited.

Be alert to your own physical condition. Watch your buddy for signs of fatigue and/or
exposure.

Initiate a work/rest regime if ambient temperatures and protective clothing create a
potential heat stress situation.

Do i.2* proceed or continue working unless adequate natural light exists and appropriate
supervision is preseni.

Molycomp HASP
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10.0 DECONTAMINATION

One of the most important aspects of decontamination is the prevention of contamination. Good
contamination prevention should minimize worker exposure and help ensure valid sample results
by precluding cross-examination. Procedures for contamination avoidance include:

Personne!

. Do not walk through areas of obvious or known contamination

. Do not directly handle or touch contaminated materials

. Make sure that there are no cuts or tears on PPE

. Fasten all closures in suits, covering with tape, if necessary

. Particular care should be taken to protect any skin injuries

. Stay upwind of airborne contaminants

. Do not carry cigarettes, cosmetics, gum, etc., into contaminated areas

Sampling/Monitoring

. If possible, cover instruments with clear plastic. leaving openings for sampling
ports
. Bag sample containers prior to placement of sample material

Heavy Equipment

. Care should be taken to limit the amount of contamination that comes in contact
with the heavy equipment (augers, tires etc.)

. If contaminated tools are to be placed on non-contaminated equipment for
transport to a decontamination area, plastic should be used to keep the equipment
clean

10.2 PERSONNEL DECONTAMINATION

The HSO or HP shall be responsible for ensuring personnel are properly decontaminated. All
personnel and =quipment exiting the exclusion zone shall be thoroughly decontaminated. The
procedure for personnel (radiologic) decontamination is outlined below and will be followed
should radiation levels significantly higher than background levels be encountered. The HP will
advice the HSO of such conditions and assist the HSO in personnel decontamination under such
conditions,

In general the radiological decontamination procedures will consist of:

. Radiation frisk out;
. Segregated equipment drop;
. Tape removal;

Molycorp HASP
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Outer glove removal and suit removal;

Boot and inner glove removal;

Refrisking* (if necessary)

Soap and water rinse (or wipe with baby wipes) of skin areas. i.e., face, hands,
arms, that have indicated contamination during frisking.

* Frsking will be conducted with the alpha scintillation probe or equivalent. If the
instrument measures 25 counts per minute (CPM) above background, personnel shall pass
through the CRC again for further decontamination. This procedure will be repeated until
frisking of personne! indicates decontamination has been satisfactorily completed (i.e., <25
CPM). Should readings of > 100 CPM or more be obtained then personnel will be
required to change clothing. The HSO will contact the CHP and the HSM for advice.

Equipment for personnel decontamination will include plastic wash and plastic rinse tubs,
brushes, alconox, water and impervious lining material.

1.3 EQUIPMENT DECONTAMINATION

10.4
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Monitoring equipment shall be wiped down.

All heavy equipment used during drilling, sampling and monitoring well
installation activities will be steam cleaned prior to leaving the site. A location
for this activity shall be determined by the HSO and the Project Manager or
designee.

The Field Operations Leader will be responsible for all equipment
decontamination. Adequate performance of this task shall be verified by the
Health and Safety Officer.

ADDITIONAL PROCEDURES

Spent decon solutions may be required to be segregated from water rinses,
drummed 2nd disposed of as radioactive waste as per applicable regulations

Decontamination shall be performed in a manner so as to minimize the amount
of waste generated and necessary for disposal.

Sample decontaimination will be the responsibility of the sampler indicated on the
Chain-of-Custody form. Samples will be dry wiped prior to packaging.

Sampling equipment will be brushed clean with alconox solution and rinsed with
distilled water and decontaminated following procedures in the Field Operations
Plan.
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10.5  EMERGENCY DECONTAMINATION

If emergency life-saving first air and/or medical weatment is required, normal decontamination
procedures may need to be abbreviated or omitted. The site HSO o1 designee will accompany
contaminated victims to the medical facility to advise on matters involving decontamination,
when necessary. The outer garments can be removed if they do not cause delays, interfere with
treatment or aggravate the problem. Protective clothing can be cut away. If the outer
contaminated garments cannot be safely removed, a plastic barrier between the individual and
clean surfaces should be used to help prevent contaminating the inside of ambulances and/or
medical personnel. Outer garments are then removed at the medical facility. No attempt will
be made to wash or rinse the victim, unless it is known that the individual has been contaminated
with an extremely toxic or corrosive material which could also cause severe injury or loss of life
to emergency response personnel or the person is suffering from heat stroke. For minor medical
problems or injuries, the normal decontamination proced -2s will be followed. Note that heat
stroke requires prompt treatment to prevent irreversible damage or death. Protective clothing
must be promptly removed. Less serious forms of heat stress also require prompt attention and
removal of protective clothing immediately. Unless the victim is obviously contaminated,
decontamination should be omitted or minimized and first aid begun immediately.

10.6  DISPOSAL PROCEDURES

All discarded materials, waste materials or other objects shall be handled in such a way as to
exclude the potential for the spread of contamination, creating a sanitary hazard or causing litter
to be left onsite. All potentially contaminated disposable wastes, e.g. nuke boots, gloves, tyvek,
will be "frisked” to determine if they are radiclogically contaminated. If contaminated. they will
be bagged and/or drummed. labeled and segregated in a designated and secured area on-site for
disposal. All contaminated waste materials shall be disposed of as required by the provisions
inciuded 1n the contract and consistent with Enserch Environmental guidelines and appropriate
regulatory provisions. All non-contaminated materials shall be collected and bagged for proper
disposal as normal domestic waste,

All disposable protective clothing: gloves, boot covers, tyveks, will be tightly double bagged and
stored appropriately on-site in drums following completion of each day's work. These bags will
be labelled appropriately. All drums used for storage of such waste will be clearly labelled as
"PPE".  All non-disposable contaminated personal protective equipment that will not
decontaminate adequately will also be discarded and disposed of as above and immediately
replaced with new or uncontaminated equipment. Stee' toed field boots or shoes will be
decontaminated thoroughly. If this procedure does not adequately remove all contaminated
materials, they will also be disposed of as described above. Contaminated washwater and
excavated materials will be collected and drummed appropriately. If possible, dedicated or
disposable equipment should be used for sampling tasks. Dedicated equipment will be bagged
for disposal as described above. All potentially contaminated materials will be collected and
drummed upon termination of operations.
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1.0 EMERGENCY PLAN

The emergency plan outlined in this section, will be known by all field personnel involved in site
acuvities. The emergency plan will be available for use at all times during site work.

Various individual site characteristics will determine preliminary actions taken to assure that this
emergency plan is successfully implemented in the event of a site emergency.

The emergency coordinator, (the Field Operations Leader), shall make contact with the Molycorp
Inc. personnel prior to beginning of work on site. In these contacts, the emergency coordinator
will inform Molycorp about the nature and duration of work expected on the site and the type
of contaminant: and possible health or safety effects of emergencies involving these
contaminants. The emergency coordinator shall make necessary arrangements (e.g. informing
local emergency services regarding the nature of the work, site contaminants, pctential health
effects, etc.) to be prepared for any emergencies that could occur.

The emergency coordinator shall implement the emergency plan whenever conditions at the site
warrant such action. The emergency coordinator will be responsible for coordination of the
evacuation, emergency treatment, and emergency transport of site personnel as necessary, and
notification of emergency response units and the appropriate management staff.

1.1 EVACUATION

In the event of an emergency situation, such as fire, explosion, or significant release of toxic
material, an air horn or other appropriate device will be sounded for approximately 10 seconds
indicating the initiation of evacuation procedures. All personnel will evacuate and assemble near
the Support Zone. The location shall be upwind of the site where possible. For efficient and
safe site evacuation and assessment of the emergency situation, the emergency coordinator will
have authority to initiate action if outside services are required. Under no circumstances will
incoming personnel or visitors be allowed to proceed into the area once the emergency signal has
been given. The HSO or designee must see that access for emergency equipment is provided and
that all equipment have been shut down and secured once the alarm has sounded. Once the
safety of all personnel is established, the emergency response groups, as necessary, will be
notified by telephone of the emergency.

11.2 POTENTIAL OR ACTUAL FIRE

Immediate evacuation of site (air horn will sound in 10 seconds intervals), notify local fire and
police department, and other appropriate emergency response groups if an actual fire or explosion
takes place.
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11.3  PERSONNEL INJURY

Emergency first aid shall be applied on site as deemed necessary. Then decontaminate and
transport the individual to the nearest medical facility if needed. The HSO will supply medicai
data sheets to the medical personnel and comple:e the accident/incident reports in accordance
with Enserch Environmental policy.

The ambulance/rescue squad shall be contacted for transportation to the hospital as necessary in
an emergency situation. However, since some situations may require transport of an injured
person by other means, the hospital route is identified below in Section 12.7. Only in non-
emergency situations shall an injured person be transported to the hospital by means other than
an ambulance.

11.4  OVERT PERSONNEL EXPOSURE

SKIN CONTACT: Use copious amounts of soap and water. Wash/rinse affected area
thoroughly, then provide appropriate medical attention. An
emergency eyewash is located in the Support or the Contamination
Reduction Zone. Eyes should be ninsed for a minimum of 15
minutes upon chemical contamination.

INHALATION: Move to fresh air and/or, if necessary. decontaminate/transport to
hospital.
INGESTION: Decontaminate and transport to emergency medical facility.

PUNCTURE WOUND/
LACERATIONS: Decontaminate and transport to medical facility.

11.5  ADVERSE WEATHER CONDITIONS

In the event of adverse weather conditiois, the HSO or designee will determine if work can
continue without compromising the health and safety of field personnel. Some of the items to
be considered prior to determining if work should continue are the following:

. Potential for heat stress and heat-related illnesses
. Potential for cold stress and cold-related illnesses
. Treacherous weather-related working conditions
. Potential for electric storms.

Site activities will be limited to daylight hours (unless adequate artificial lighting is provided)
and acceptable weather conditions. Inciement working conditions include heavy rain, fog, high
winds, and lightning. Observe daily weather reports and evacuate if necessary in case of
inclement weather conditions.
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11.6  ACCIDENT/INCIDENT REPORTING

As soon as first aid and/or emergency response needs have been met. the following parties are
"10 be contacted by telephone:

L Joseph Sbarra, H&S Manager: (201) 460-6301
2. Les Skoski, Project Manager: (201) 460-6178
3. The employer of any injured worker, if not an Enserch Environmental employee

Written confirmation of verbal reports are to be submitted within 24 hours by the HSO or
designee. The report form entitled "Accident/Incident Report” (provided in Appendix G) is to
be used for this purpose. All Enserch Environmental representatives contacted by telephone are
to receive a copy of this report. If the employee involved is not an Enserch Environmental
employee, his employer shall receive a copy of this report.

For reporting purposes, the term accident refers to fatalities, lost time injuries, spill or exposure
to hazardous materials (radioactive, toxic, explosive, flammable or corrosive), fire, explosion,
damage to property, or potential occurrence of the above.

Any information released from the health care provider, which is not deemed confidential patient
information, is to be attached to the appropriate form. Any medical information which is
released by patient consent is to be filed in the individuals inedical records and treated as
confidential.

1.7 EMERGENCY CONTACT INFORMATION

Enserch Environmental Personnel:

Project Manager Les Skoski 201-460-6178
Health & Safety Manager Joe Sbarra 201-460-6301
Corporate Health Physicist Dan Mantooth 509-943-0550
Health and Safety Officer Jayanu Chatterjee  201-460-6021
Field Operations Lead Paul Anderson 201-460-6103

Emergency Services Contact Numbers:

Police 911
Fire 911
Ambulance 412-225-8050
Washington Hospital 412-225-7000
- Washington County Emergency Services 412-228-6733/412-2228-9900
Pennsylvania Emergency Response Commission 800-424-7362
Molycorp HASP
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irections to the Hospital:  (Obtained from Moiycorp's Emergency Response Procedures/Chain

- > . -
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of Command, Section N)

Proceed East on Caldwell Avenue and cross the railroad tracks.

Turn left on Green Street

Proceed io Shefield Street (approximately one quarter mile)

Tumn right on Shefield Steet

Drive through 2 stop signs to 1-70 junction (approximately one half mile)
Take 1-70 East to Murtland Street exit

Proceed on Murtland through first aaffic light.

Murtland Street will take a sharp left. Proceed straight and go up the hill.
Tum right on Locust Street

Turn left on Wilson Avenue

Follow signs
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12.0  LOGS, REPORTS AND RECORDKEEPING

The following is a summary of required health and safety logs, reports and recordkeeping for the
Molycorp Inc. Project.

12.1 FIELD CHANGE REQUEST

To be completed for initiating a change to the HASP. The HSM and Project Manager approval
is required. The criginal will be kept in the project file.

12.2  ON-SITE LOG

A log of personnel on-site each day will be kept by the HSO or designee. A copy of these logs
will be sent to the Regional Records Coordinator for data entry. Originals will be kept in the
project file.

12.3  EXPOSURE RECORDS

Any personal monitoring results, laboratory reports, calculations and air sampling data sheets are
part of an employee exposure record. These records will be kept in accordance with 29 CFR
1910.20. For Enserch Environmental employees, copies will be sent to the Records Coordinator.
For subcontractor employees. copies will be sent to the subcontractor employer and a copy kept
in the project file,

124 ACCIDENT/INCIDENT REPORTS

An Enserch Environmental accident/incident report must be completed following procedures
given in Section 11.6 of this HASP. The originals will be sent to the appropriate Regional
Records Coordinator for maintenance by Enserch Environmental. Copies will be distributed as
stated. A copy of the forms will be kept in the project file.

125 OSH 4 FORM 200

An OSHA ““orm 200 (Log of Occupational Injuries and Ilinesses) will be kept at the project site.
All recordable injuries or illnesses will be recorded on this form. At the end ~f the project, the
original wil! be sent to the HSM for maintenance. Subcontractor employees must also meet the
requirements >f maintaining an OSHA 200 Form. The Enserch Environmental accident/incident
report meets the requirements of the OSHA Form 101 (Supplemental Record), which must be
maintained with the OSHA Form 200 for all recordable injuries or illnesses.

12.6  HEALTH AND SAFETY FIELD LOG BOOKS

The HSO or designee will maintain the logbook in accordance with standard Enserch
Environmental procedures, Daily site conditions, activities, personnel, calibration records,
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monitoring results and significant events will be recorded. The original log books will become
part of the exposure records file and will be maintained by in the project files.

127 MATERIAL SAFETY DATA SHEETS

Material Safety Data Sheets (MSDS) will be obtained and kept on file at the project site for each
hazardous chemical brought to. used, or stored at the site. The MSDS will be kept in the project
file.
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13.00 AUTHORIZATIONS AND FIELD TEAM REVIEW
13.1 AUTHORIZATIONS

Personnel authorized to enter the site while operations are being conducted must be approved by
the HSO. Authorization will involve completion of appropriate training courses and review and
sign-off on this HASP.

13.2  FIELD TEAM REVIEW
Each field team member shall sign a fiela team review form after site-specific training is

completed and before being permitted to wark on site. A Field Team Review Form is provided
in Appendix F.
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US NRC Regulalory Guide 8.25, "Air Sampling in the Work

Place"

US NRC Regulatory Guide 1.86. "Termination of Operating
Licenses for Nuclear Reactors"

Other publications used in the design of the radiaton
protection program include but are not limited to:

International Commission on Radlological Protection
Publications 10A, 30, 48, and 54

NUREG/Cr-5849, Manual for Conducting Radiological
Surveys in Support of License Termination, ORISE.

RSA Quality Assurance Procedure (QAP 50), Health and
Safety.

2.0 Program Organization and Responsibilities

Personnel responsible for the conduct of the radiological safety
program and their responsibilities are:

McDonald E. Wrenn, PhD. Certificd Health Physicist and RSA
Radiation Safety Officer. Overall design, inspection and supervision
in the laboratory and at the field site, and consultant to the Molycorp
RSO, George Dawes,

Robert Pattison, Project manager, former manager of a uranium
mill with administrative supervisory responsibilities for the
Radlation Safety programs. On site direction. Responsible for the QA
implementation of the RSA radiation safety procedures and
compliance by RSA personnel with site specific Molycorp procedures
for health and safety.

Luiz Bertelli, PhD. Internal dose calculations and evaluations of
bioassay data. Dr. Bertelli designed the Brazilian regulations to
control and evaluate internal dose.,

Narayanli P. Singh, PhD, Chief Radlochemist in charge of all
radlochemical analyses used (o evaluate internal dose Including but
not limited to urine, feces, and air samples.
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The above personnel constitute the radiation safety committee
of RSA who will meet periodically with the Molycorp RSO (George
Dawes) and Molycorp QA manager (Tim M ulloy). All annual or
project specific internal dose assignments to Molycorp personnel,
RSA personnel, and other on site contractors will be reviewed and
approved by this committee and the Molycorp RSO.

3.0 Site Characterization and Radiological Assessment
3.1 Site Background (Radiation)

To be inserted. Section 5.1 of the Plan for site
characterization.

3.2 Work Plan

Work will be conducled in accordance with the site
characterization plan (August 5. 1993), modified to take into account
comments of the NRC staff to this plan.

3.3 Radiation Hazards
3.3.1 Radioactivity on Site

T'he primary radioactivity on site consists of a glassy insoluble
slag containing primarily 232Th in equilibrium with its daughters.
Much of this slag is collected in 4 covered plle (11,200 tons) located
in a controlled fenced area on the south portion of the property. The
slag has a specific activity of 1250 pCi/g and a total activity of 13 Ci.
The U series content (230Th) is about 6% of the Th series parent. The
2380 content of the slag is apparently lower ( 60%) than the 230Th,
bascd upon alpha spectrometric analysis of 2 samples of slag. The
“25Ra content has not yet been established. The inventory of 232Th in
slag distributed underground elsewhere on the site is to be
established during the site characterization, Mest of it Is buried
sufficlently deep so that surface gamma exposure rates are below
about 20 uR/hr., excepting a local area along and inside the fence on
the northwest area of the site. That area will be marked and
cordoned off.

3.3.2, External exposure
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The highest exposure rates above the covered pile are 50
to 300 uR/hr., reflecting probably the variable thickness of the cover
over the pile and the effects of geometry for a pile of finite extent.
The theoretical maximum exposure rate over a hall space of infinite
extent with a 232Th content of 1250 pCl/g in equilibrium with
daughters is 3.5 mR/hr.

Accordingly there is no "radiation area" on the site as deflned in
10CFR20, since no person could be exposed to an external dose
equivalent as high as 5 mrem in one hour. See section 5.1.3 for
definition of restricted areas.

The average external exposure rate above background in the
north area of the plant is about 10 uR/hr. For occupancy 200
hours/vear the expected exposure would be about 0.02R. well below
the occupational external dose monitoring requirements in 10CFR20
of 0.5 rem/year. It is not credible that a worker would be exposed
to more than 10 times that exposure rate, even in the south lot, so
that an exposure of 0,2R is not possible. Individual external
exposure monltoring devices are accordingly not required according
to 10CFR20 para. 20.1502. However film badges will be worn on a
proportion of workers onsite and records of external gamma
exposure rates onsite will be kept available in the radiation safety
office. (SeeAppendix A for a more detailed discussion of external
cxposures on the site.)

3.3.3 Internal exposure:

It is unlikely that internal exposures in excess of 10% of the
limits will be experienced by personne!l drilling, sampling, or moving
contamirated soil or slag during the characterization study. An
internal exposure evaluation program will be carriec! out to confirm
this, including one or more of the following samples: urine, feces, air
samples, nose swipes, whole body counting.

The material of greatest concern is Th containing slag, described in
paragraph 3.3.1. It is properly classifled as a class Y material and the
greatcst exposure potential is by inhalation. Absorption of Th slag
across the Gl tract is expected to be negligible. Any wounds or cuts
recelved while handling Th slag will receive decontamination,
medical attention, external radiation monitoring for residual
imbedded material, and bloassay samples.

- 4 -
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Some of the rationale for believing that 232Th does not pose a risk of
exposure exceeding 10% of the Annual Limit on Intake follows., The
ALI for 252Th is 3000 pCi for a very fine aerosol (1 micron amad).
For a 5 micron amad particle size the ALI would be 2.1 times greater,
For an occupational exposure regimen of 50 weeks/year, 5§
days/week or 250 days per year the equivalent daily intake would
be 12 pCi/day. Since the most radloactive material onsite is the slag
pile with a mean specific activity of 1250 pCi/g, 12 pCi/day is
cquivalent to a mass inhaled of 9.6 mg slag/day. For a standard
worker inhaling10 m? per 8 hou. day day the dust loading with slag
alone would be 1.2 mg per cubic meter. Such a dust loading is very
high In practice. At 109 of the ALl this is equivalent to 240 mg
airborne slag inhaled per year. It is unlikely this must dust could be
inhaled by any one worker during site characterization.

Some useful conversion factors follow:
Specific activity;

«#f'-"‘Th metal 9.1 ug/pCior 9.1 mg/nCi
232Th In slag 800 ug/pCi or 80U mg/nCi

ALL
32Th 3000 pCior 3 nCi 1 micron amad
6400 pCior 6.4 nC! 3 micron amad

ro

4.0 Medical Surveillance

No routine medical surveillance will be required other than
those normaily required for workers at the site.

For workers involved with an accident with potential 10 imbed
Th bearing slag Internally across broken skin as in a wound, medical
attention may be required as indicated in paragraph 3 of section
3.3.3

| An external detector capable of detecting a fraction of the AL
for 232Th shall be employed in the event Th bearing slag 1s
embedded in a wound as required by 20,1202(d).

A physicians determination every 12 months that an individual
user Is physicaly able to use the respiratory protection equipment.
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5.0 Exposure Control and Assessment
5.1 Control of exposure

2idil Routine Practices
External exposure will be controlled by control of
time of occupancy. The only area for which such a limitation is
established is the vicinity of the slag pile. Occupancy is limited to 500
hours per year. The function of this limitation is to keep exposures
ALARA and to maintain practices so that external exposure above
10% of the annual dose limit is not possible.

Internal exposure will be controlled by the
avoidance of dusty operations and the avoidance of any work
practice which could result in a wound with Th bearing slag. Control
of access to working areas, limitation of exposure times, use of
engineering controls when feasible, and working under wet
conditions to control dust generation will be emploved to avoid
alrborne exposure. A secondary means of avolding exposure will be
the use of respiratory protection, in accordance with established
Molycorp procedures and the provisions of 20.1703(a). These require
the use of OSHA 'NIOSH approved respirators, air sampling and
bioassay, written procedures for fitting, maintenance and use of
respirators, written procedures on respirator usage, advice to
respirator users on right to departure from respirator use area upon
resplrator failure or personal distress, and proper use of equipment.

5.1.2 Safe Work Practices During Drilling or Sampling
Operations

These are detalled in the RSA QAP-30 which is included as
Appendix E.

5.1.3 Site Work Zones

The only area normally requiring restrictlons and work
permits is the area defined as unit #2 on page 96 of the Site
Characterization Plan, the fenced area south of Caldwell Avenue
containing the slag pile.

Although there are no radiation areas as defined by 10CFR20

on the site, in order to assure compliance with the dose restrictions
to minors and declared pregnant women, they will not be allowed

-( -
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access 1o the affccted areas of the site as defined in Figure 5-2 of the
Site Characterization Plan. These areas are the fenced yard south of
Caldwell Ave. contalning the covered slag pile and the impoundment
area on the northwest part of the site within the fenced area. This
restriction will effectively assure that doses to minors and an
embryo/fetus are kept below 10% of the limits specitied in 10CFR20
20.107 and 20.108.

There are no high radiation areas on site and no very high
radiation areas

Arcas where operations such as crushing, grinding, or heating
slag 10 high temperatures occur may be classified as “Airborne
Radloactivity Areas". For purposes of this plan any single operation
such as those above which generate airborne dust in significant
amounts using 10000 times the ALl equivalent of Th bearing slag
shall be considered an "Airborne Radioactivity Area". This is
equal to 25 kg of undiluted slag. Experience has shown that persons
have rarely if ever accumulated more than one millionth of material
being handled internally even under accident conditions,

3.1.4 Prevention of Exposure and Contamination (ALARA)

Exposure to external irradiation will be kept as low as
reasonable achievable by minimizing time spent in the vicinity of the
tallings pile, by restrictions on local oce upancy near the pile or other
areas where the external exposure rates is elevated above 100
uR“hr. In short, distance and time will be used to control external
exposure.

internal exposure will be controlled by conducting dust making
operations under wet conditions to the extent practical, by local
exhaust ventllation during high speed drilling into the pile, by
maintaining distance from exposure points, by respiratory
protection, and by limiting the exposure to only necessary personnel
during any particular operation.

5.1.5 Respiratory Protection
Operations requiring resplratory protection are listed in QAP-
50. As a matter of prudence and 10 keep internal exposures as low as

reasonably achievable, respirators will be worn on all jobs which
result in visible dust where Th bearing slag is significantly involved.

- 9.
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Respiratory protection is not used to achieve compliance with the
dose limits in 10CFR20, as committed dose equivalents will be
asscssed using bioassay techniques, and not alr samples.

5.2 Assessment of Exposure

5.2.1 External exposure

External exposures may be assessed in two ways,
by the use of external exposure rate measurements and time and
occupancy information for the three plant areas or by film or TLD
badge monitoring. If badges are used the monitoring period should
be no less frequent than quarterly..

[t Is expected that external exposure (deep dose equivalent)
will not exceed 10% of the dose equivalent limits (see section 3.3.2).

5.2.2 Internal Exposure
5.2,2.1 Air Samples

Alr samples will be used for purposes of control of exposure
and assessment of actions required for the bioassay program. Doses
will be assigned from the data generated in the bloassay program,
and not from air samples unless the bioassay data are unavailable or
for some reason unusable or unsuitable (i.e.. as in sample
contamination),

Arca samples in the vicinity of the workplace will give the
most sensitive method of alr monitoring. Such samples should be
taken withh an air sampler capable of sampling several cubic feet per
minute and operated for a time period of several hours to a week,
depending upon the jobs or work practices being evaluated.

Personal air samplers may be used to evaluate exposure of
individual workers for control purposes. Particular attention should
be paid to avold inadvertent physical contamination of the samples.
In particular only closed face air filter holders may be used. It may
be desirable to collect respirable aerosol only. Note that the purpose

for collection of these samples is evaluation of exposure and its
control, not evaluation of the dose.

Pic
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The content of 232Th on air filters may be evaluated by gross
alpha counung, provided sufficient time is allowed post cessation of
sampling for the natural aerosols containing Radon and Thoron
daughters 10 decay. This may require 7 half lives or 72 hours.

The activity of 232Th, which is in equilibrium with {is
daughters, is given by:

A= (C-B)/(6 x 2.22etV)

where A = activity in pCi/m3 or 10-12 yCi/cc
C = counts obtained for the sample
B = counts obtained for the background
2.22 = dpm/pCi
e = efficiency of counter (¢cpm/dpm)
{ = counting time (minutes)
V = sampling volume in m3
6 = # of alpha decays in the I'h chain

A personal air sampler with a flow rate of 2 liters/minute operated
for 8 hours would collect a sample resulting in 12.8 dpm alpha if the
alr concentration were exactly 1 DAC (1 pCi/.m3). Under this
condition an airborne radioactivity area (20.1003) might exist. The
concentration of suspended slag in air would have to be about
1mg/'m3 10 produce such an activity concentration in air

5.22.2 Nosc Swipes

[n the event that a significant exposure is suspected to have
occurred based upon the observation of significant suspended slag in
air, air sample results, or other evidence. nose swipes of both nostrils
will be taken and counted by gross alpha counting The foliowing
action levels are defined, based upon the ICRP lung deposition model.
For 1 micron amad particles 30% is presumed to deposit in the naso-
pharyngeal region. We assume that half of that deposits In the
nostrils, of which 80% is removed by swiping both nostrils. For 1 ALl
(3000 Ci) this is equivalent to 360 pCl or about 800 dpm.

on lev wipe r
1 less than 80 dpm,
No additional monitoring than routine urine required.

2 greater than 80 dpm
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Two or more fecal samples are required
Lo evaluate exposure past the nose.

or less than 240 dpm

3 greater than 240 dpm
or less than 800 dpm

Work restrictions. Continue fecal samples
until levels In feces diminish, Initiate urine
sampling after onc week

4 greater than 800 dpm
Remove from work, Measure fecal excretion
dally. Whole body counting for lung
burden evaluation..

5.2.2.3 Fecal Samples

Fecal samples will be taken whenever there is an expected
exposure as indicated by nasal swipes (action levels 2 and above), air
sampling which indicates exposures exceeding 200 DAC-hours, or
other indications of a significant inhalation exposure. A number of
investigative samples may be taken for persons with exposures
exceeding 12 DAC-hours in one day or part of a w orking day or 0.06%
of an ALL The latter is equivalent 1o an intake of 18 pCi. In view of
the fact that less than 10% of an inhaled Class Y aerosol with particle
size 1 micron amad according to the ICRP lung model will be
eliminated in feces/day, at most 2 pCi/day will be excreted in feces.
This is about the amount of 232Th expected in normal feces from
intake of natural 2321h in food. Thus fecal monitoring could only be
useful in assessing inhalation exposures which significantly exceed
0.6% of an ALL Tor larger particle sizes, fecal excretion will be
indicative primarily of deposition in the naso-pharyngeal region.
Accordingly, fecal samples will be used only as an indicator, and not
for dose assessment, of exposure by inhalation or ingestion. Since the
ALI for ingestion of 232Th is 700,000 pCi, fecal samples are adequate
to assess compliance with limits for ingestion. Ingestion is not
considered to be a significant route of exposure since 560 grams of
slag would have to be ingested in a year to reach this limit, or a
continued ingestion of 2.2 grams per working day for 250 days/year.

5.2.2.4 Urine Samples



ORAFT

Urine samples will be used to assess exposure and dose.
All personnel who will be working with quantities of slag exceeding
25kg or for which alr sampling Indicated exposures in excess of 109
of the ALl in any one year are possible should have preexposure
measurements of Th in urine. A 24 hour sample of urine should be
collected offsite, at home or elsewhere, under hygicnic conditions,
The protocol for collection is shown In Appendix C. Urine should be
preserved using only Th free aclds.

In order to measure the concentration of Th in normal urine a
technique with sensitivity to measure 1 ng/liter is required. One
such technique is neutron activation. Alpha spectrometric analysis of
urine is not sufficiently sensitive.

The predictions of the ICRP and NUREG models for urinary
excretion of 232Th are shown in Appendix C. A plateau in excretion
exists for the time perlod irom 7 to about 800 days post inhalation,

For an inhalation of 1 AL! of 1 micron amad Th containing slag
(3000 pCi) about 27.3 mg of 232Th would be inhaled in about 2 4
grams of slag. Such a massive inhalation is unlikely. Since the
fractional daily urinary excretion would be 3.1 x 106 at 90 days
post inhalation (see Table 1, Appendix C), the expected daily
excretion would be 85 ng/day or for a standard man urinary output
of 1.4 liters, 60 ng/liter. Doses may be assigned on the basis of urine
results. However if urinary excretion exceeding 30% of this value is
mcasured (18 ng/liter), external chest monitoring is indicated. (sce
section 5.2,2.5).

5.4.2.8 Chest Monitoring (Whole Body Counting)

Measurement of a worker by in vivo chest counting in a well
shielded whole body counter should be able to detect the lung
burden equivalent to less than 1.0 ALI using a large Sodium lodide
(Nal) detector or 2 large high resolution Gelj detectors for several
days post exposure by inhalation. Measurement by whole body
counting Is required whenever either urine sampling or air sampling
indicates an Inhalation exposure to a worker in excess of 30% of the
ALL

It is expected that the daughters of 232Th will remain with the
particles inhaled and will not be separately transported in lung
flulds. Thus the 911 keV emission of 228Ac or the 2620 keV gamma
ray of 208Tl should be readily detectable in a large Nal crystal and
the 239 KeV emission from 212 Ph by GeLi detectors.

"l—
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1 Purpose and Scope:

This procedure describes the measures that Molycorp and its employees, contractors
and consultants will undertake to insure the health and safety of all individuals
working on-site during site characterization.

2 References:

21 10CFR 20

2.2 Molycorp Preparedness, Prevention and Contingency Plan (PPC) dated
June 1992 and reviewed July, 1, 1993.

2.3 U.S. NRC Regulatory Guide 8.25, "Air Sampling in the Work Place"

24 US. NRC Regulatory Guide 8.9, "Acceptable Concepts, Models,
Equations, and Assumptions for a Bioassay Program," July, 1993.

2.5 NCRP Report 94: Exposure of the Population of the United States and
Canada from Natural Background Radiation, 1989,

A
S
4 Equipment and Material: Q

3 Background:

None

Use standard safety equipment as listed in paragraph 5.4.4 of this procedure.

5 Procedures:

9.1 During all site characterization operations emergency actions will be
performed according to the Molycorp Preparedness, Prevention and
Contingency Plan (PPC) dated June 1992 and reviewed July, 1, 1993,

52 Where specific Molycorp material and operation safety procedures
exist they will be followed in conjunction with the procedures listed in
this procedure.

(&, ]
w

During the site characterization phase, the following classes of activity
will be performed on-site in areas containing low levels of Th bearing
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materials:
5.3.1 Borehole drilling Y
W A A
b %, l{""‘“r’}i

5.3.2 Sample collection and on-site measurements
5.3.3 Excavation usirg hand tools

5.3.4 Excavation using motorized equipment
5.3.5 Crushing, screening, and blending of Th bearing material
5.3.6 Cleaning of equipment for unrestricted use

During these operations personnel may be exposed to two types of
radiological hazards: exposure to elevated levels of gamma radiation
from FeCb slag, and exposure to respirable dust containing residual
FeCb slag. The potential for personnel to receive significant doses by
oral ingestion or by absorption due to contact with skin or open
wounds is considered minimal at this site due to the low
concentrations of Th and the refractory nature of the FeCb slag.

5.4.1 No single combination of personal protective equipment (PPE)
and clothing is capable of protection against all hazards. PPE
should be used in conjunction with safe work practices,
decontamination, and good personal hygiene. All caleulations
demonstrating compliance with 10CFR20 assume that the
workers are using no respirators or other PPE, even though
such PPE will be used in practice. (see Appendix A)

5.4.2 Protection Against Exposure to External Gamma Radiation:

65421 Personal monitoring is not required under
10CFR20, see appendix A,

5422 Although the potential for exposure is so low that
personal monitoring is not required, in accordance
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with ALARA, all personal will abide by the
following precautions.

54221  Work assignmenss will be written such that P
n’é"i"nefop“& tore Thén 500 Rours on' the 'L.
Th pile in any 52 week period. g Aoy Lsgarns

B 4 e 54222 All personnel are instructed to plan their
AT o work so that time spent on or in the vicinity
of the pile is minimized.

3

5.4.2.2. All personnel working on-site will be
informed of the location of areas where
gamma exposure rates exceed 100 pR/Lr. All
areas, outside of the Th pile, with exposure
rates exceeding 100 pR/hr will be marked

with an identifing barrier.

2

5.4.3 Protection Against Exposure by Inhalation:

5.4.3.1 The Federal Code of Regulations 10CFR20 requires
personal monitoring of individuals who are likely
to receive more than 10% of the inhalation annual
limit on intake (ALID). Although it is improbable
that any worker will receive 10% of the ALI during
site characterization, in order to demonstrate
compliance with the regulations, Molycorp will
monitor inhalation exposure during selected
operations. See Appendix A of this procedure for
the assessment of need for personal monitoring.

5.4.3.2 5432 Air sampling. Air samples of the
breathing zone will be collected during selected
operations. QAP-220, "Air Sample Collection,”
provides the procedures for collecting air samples.

- P agy

> - A
54.3.3 Bicassay. Usine—a fecal >samples wiit be
collected from workers after selected
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“"“.""‘M‘i‘w M&M?‘*— PRESY SRR -~¢-7 P %‘«g
dunrad £ M operations. QAP-290, "Collection of Samples for
Bioassay' provides the procedures for collecting

dondid 2~ . urine and fecal samples.
A ‘j If process and engineering controls can not reduce
aA Z A< . ambient dust in the work area to below the DAC for
[Lien i 7 232Th, then worker exposure time must be limited such
¢ that no worker rerceives more than 40 DAC hours per
week.

5.4.4 Specific Measures to Comply with ALARA:
5441 Measures

Half face respirator with HEPA filter (HF)
Full respirator with HEPA filter (FF)

¢, [:{‘%FT N Engineo.jr'in;g an? process controls to limit dust
generation (EPC)

Tyvek suites, blue or gray, (TS)

Safety shoes (SS)

Hard Hat (HH)

Safety Glasses (SG)

Gloves (GL)

Rubbe. Boots (RB)

Air Sampling (AS)

5.4.4.2 Operations:

544.2.1  Borehole drilling. (37, (EPC), (SS), (HH),
(SG)

5.4.4.22 Sample collection and on-site measuremente.
(88), (HH), (SG)

64423  Excavation using hand tools on FeCb slag
pile. (AS), (HF), (EPC), (SS), (HH), (8G),
(TS), (GL)
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54424 Excavation using hand "ools in areas on-site
other than FeCb slag pile. (EPC), (8S),

(HH), (8G)

54425 Excavation using motorized equipment. je 7 o8

"‘\

it .EZ 544286 Crushing, screening, and blending of Th
bearing material. (AS), (FF), (EPC),

(HH), (GL), (TS), (RB)

(EPC), (88), (HH), (SG). Iz >100mR (AS),

(SS),

54427 Cleaning of equipment for unrestricted
release. (EPC), (88), (HH), (SG), and other

protective equipment as needed.

(6]
o

Emerging operations not described above will be evaluated using the
Fazardous and Operability Study (HAZOP) prior to cornmencmg work.

~ The need for any necessary protective equipment will be determined
by the HAZOP. Air sampling results may lead to increased

engineering controls on any operation

6 Quality Control Procedures:

6.1  Quality assurance audits will be performed in accordance with QAP-

77 62 The Quality Asca;Kce Coordinatar and Radmuorz/Safety Ofﬁcer

V/ (QAQ) will periorm periodic inspections on approximately

Work Orders to ensure that tth/safet‘i‘procedures are being comphed
with. ; fYo\i‘ e '¢¢ é ,......
. R
- -G, ( wf M

_/ 6.3 Unsafe operations will be stopped and unsafe condntxons correfted /“TJ&)

before the operation is permitted to continue.

6.4 A shutdown of operations may be issued by the: QAO, Radiation
Safety Officer (RSO), Site Remediation Project Officer (SRPM), and

Facility Manager (FM).
S 3;._03~ L
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6.5 Weekly safety inspections of field operations will be done by the RSO sv WA

to insure compliance. daa g
7 Changes To this Progfed_u{e Must Be approved By:
"“.f.:’ -‘ﬁg ™,
SRPM, QAO, and RSO. SR

8 Requirements for Qualification and Training for This Procedure:

Any person conducting environmental characterization work on-site must: read and
understand this procedure. After the individual has read the procedure the QA0 or ?
RSO will give a written test gnd oral quiz to the individual being qualified. The J
person will not perform work per the procedure until the individual understands

the procedure. If an unsafe action is observed the QAO or RSO will take immediate

action to ensure that approved safety procedures are used,

9 Required Frequency for Re-qualification:

Re-qualification on this procedure will be required every year or whenever e
revision is issued. All chaages will be reviewed with the affected personnel within
48 hours of approval or befure a person next uses the procedure.

10  Qualification Must be Approved By:

QAO or Safety Officer.
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11 Qualified Personnel List for Procedure Number QAP-050

Name Date of Qualification
Qual.... * Approved by
ion or (please sign)
Re-
qualificaty
on




O WSTeRTEs T LB TIALYUURF W-oMH = ZUl QB0 eSS O e e Rt NC. 130 23

| QAP-50 Page A-1

QAPS0, Appendix A

Assessment of the Need for Personal Monitoring During Site Characterization
External;

The only significant source of external radiation on-site is gamma radiation from FeCh
slag. The arcas of highest exposure rate are the Th slag pile and a very limited arca
adjacent to a power pole in the NW storage yard. The gamma exposure rate in these areas
is less than 300uR/hr (including background). In the remainder of the affected areas, the
highest gamma rates to be found are less than 75 HR/hr and the average is less than 25

uR/hr,

The Site Characterization Plan calls for work assignments that have individuals working
on or around the slag pile and the elevated area in the NW yard for a maximum of three
weeks (120 hours) per individual, collecting samples and taking radiation measurements.
The Site Characterization Plan also assigns individuals to work in the other affected areas
for up 10 16 weeks (640 hours), drilling boreholes, collecting samples, and making
measurements. Other than the work detailed in the Site Characterization Plan, no
employee has work assignments that require significant time spent in affected areas.

The following assumes that an exposure rate of 1 uR/hr corresponds to an effective dose
equivalent rate of 0.7 urem/hr (UNSCEAR 1982, NCRP-94, 1987).

Maximum Possible Dose (Worst Case Scenana’ yery unlikely):

"."A"" .}-J
For the worst case scenario, we assume that a worker:$pends 25% of a 2000 hour work
year on the Th slag pile and 50% of the work year at 4 location havin g the highest

exposure rate 1o be found in the remainder of the affected area.
(300pR/hr x 2000hr x 25% + 75uR/Ar x 2000hr x 50%) x 0.7 uR/ prem= 157.5 mrem

Maximum Dose (Best Estimate hiohest dose sopnsidered likelyy:

For the best estimate, we assume that the worker spends 120 hours on the slag pile and
640 hours at a location where the dose rate is equivalent to the average in the affected
area, as per the Site Characterization Plan.

(300pR/br x 120hr + 25uR/hr x 640hr) x 0.7 uR/ prem = 36,4 mrem

10CFR20.1502 requircs that a licensee provide personal monitoring of occupational
exposure to radiaton for adults Likely to receive in a 1 year period from sources outside
the body a dose in excess of 500 mrem. The above calculauons indicate that no adult,
cven under the worst case scenario, s likely to receive 500 mrem per year during the Site
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Charactenization phase. Therefore, no personal monitoring for external exposure will be
performed during Site Characterization.

No declared pregnant women are currently involved in site characterization activiues, If
any declared pregnant women are assigned to site characterization actvities, the need for
personal monitoring will be assessed.

No minors will be permitted access to affected areas.
Internal;

The radionuclides available for intake at the Molycorp Washington PA site consist of
232Th and its daughters in secular equilibrium. The following table lists the radionuclides
and provides the occupational values from Appendix B, Table 1, of 10CFR20. The
chemical forms of the thorium on site are class Y compounds (oxides and hydroxides),
For other radionuclides in the series, the most restrictive class of compounds is given,

radionuclide Oral Ingestion ALl Inhalation ALI Inhalation DAC

uCi uCi uCi/ml

232Th (class Y) 7E-1 3E-3 1E-12
22%Ra (class W) 2E+0 1E+0 SE-10
228A¢ (class D) 2E+3 Wil | 9E+0 4E-9
225Th (class Y) 6E+0 bt ME2 4E-12
224Ra (cluws W) 8E+0) 242 7E-10
220Rn, w/d wghters - JE+1 9E-9

The mean specific acuvity of 232Th in FeCb slag has been measured at 1250 pCi/g. Since
the daughters of 232Th are in secular equilibrium, they also have a specific acuvity of 1250
pCyg. In the following table, the occupational values {rom Appendix B, Table |, of
10CFR20 are expressed in torms of mass of FeCb slag.

radionuclide Oral Ingestion ALI Inhalaton ALI Inhalation DAC
grams FeCb slap grams FeCb slag (mg FeCb slag)im?
232Th (class Y) 560 24 0.8
22%Ra (class W) 1600 800 400
228Ac (class D) 1.6E+6 7200 3200
225Th (class Y) 4800 8 3.2
224Ra (class W) 6400 1.6E+5 560
220Rn, w/daughters - 1.6E+4 7200

The intake of FeCb slag is limited by the allowsble lin.is for the intake of 232Th,

T A e
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lnhalagon:

Three activities with the potential for generating dust are planned for the first phase of ¢ite
characterization: (1) coliection of samples from the Th slag pile; (2) crushing, screening,
and blending of slag taken from the pile; (3) drilling of horeholes.

During thesc operations, engineering and process controls will be applied to keep dust
levels ALARA. These controls are expected to maintain dust levels w2ll below the DAC
for 232Th (Y class compounds) of 0.8 mg/m3 respirable FeCb slag.

In order to assess inhalation exposures during a typical dust gencrating activity, Molycorp
will use, as a test case, an operatica that requires excavation in the FeCh slag pile. The
excavations will be performed using hand tools for the purpose of collecting six slag
samples for analysis, as described in section 5.1.2.4 of the Site Characterization Plan. No
single worker will spend more than 80 hours on this activity. We expect that the average
concentration of respirable FeCb slag dust in air will be maintained below 10% of the
DAC, so that workers should receive below 8 DAC hours. (This estimate is based on air
sampling that was conducted during an excavation of soil contaminated with a Th bearing
residue at Molycorp's York, PA site in which the average air concentraticn wa« about 1%
of the DAC).

Both air samples and bioassay data will be collected during this test operation. The air
sampling will include measurements of Th concentrations in the breathing zone. Total
dust and respirable dust will be measured. Urine and/or fecal samples will be collected
before and after the operation.

The purpose of the air sampling and bioassay data is to collect information that will be
uscd to determine if any workers are likely 10 receive greater than 10% of the ALT in a
year. The air sampling and bioassay data collection mey be repeated for other dust
generating operations, such as crushing, screening and blending of slag. A routine
program for monitoring inhalation exposure wil] be developed once the results from these
initial studies become available.

The results for analysis of *32Th in urinc may be used 10 assign committed dose; the
enclosed plot shows that, after a single short term exposure by inhalation, urinary 232Th is
expected to remain below 5 ng/l for a year past exposure. In order to measure urinary
excretion this low, ncutron activation analysis is required (Ref: Twitty and Boback, Ana.
Chem Acta., vol. 49, 19-24, 1970)

In keeping with the principles of ALARA, workers will wear respirators during dust
gencrating operations. However, respirator protection factors will not be used for the
purpose of determining the number of DAC hours workers are expnsed to per year.
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No declared pregnant women are currently involved in site characterization activities, If
any declared pregnant women are assigned (0 site charactenization actvities, the need for
personal monitoring will be assessed.

No minors will be permitted access to affected areas.

oral Ingestion and Absoration theousk Skin and Onen Wound

In order 10 exceed the ALI for 232Th, a worker would have (o ingest 560 grams of 100%
FeCb slag in a year. This is considered highly unlikely. Due 1o the low specific activity
and the highly insoluble chemical form of the slag, it #
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Figure 5-2: Areas at the Molycorp, Washington Pa Plant Site Currently
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MATERIAL SAFETY DATA SHEET

Unocal Corvoration
120]1 West >th Street
Los Angeles, California 90017

Product Name: FERROMOLYBDENUM Page 1
Product Code No: 2200 Issue Date: 07625/91
Status: FINAL
Responsible Party: Ttansgorcation Emergencies:
HEMTREC
MOLYCORP, INC. 800; 424-9300 Cont. U.S,
UNION OIL COMPANY OF CALIFORNIA 202) 483-7616 (Collect)
12C1 WEST STH STREET rom Alaska & Hawaii
LOS ANGELES, CALIFORNIA 90017 Health Emergencies:
LOS ANGELES POISON
CONTACT FOR FURTHER INFORMATION: CONTROL CENTER (24 hrs)
MSDS COORDINATOR 213-977-7666 (800) 356-3129
PRODUCT IDENTIFICATION
PRODUCT NAME: FERROMOLYBDENUM
CHEMICAL FAMILY: METAL
SECTION 1 - COMPONENTS PERCENT EXPOSURE LIMIT UNITS AGENCY TYPE
HAZARDOUS COMPONENTS
NUISANCE DUST, TOTAL & RESPIRABLE, IF GENERATED
CAS #: NONE 10.000 mg/m3 ACGIH TWA-T-DUST
5.000 mg/m3 ACGIH TWA-R-DUST
10.000 zg/m3 MSHA TWA-T-DUST
15.000 mg/m3 OSHA TWA-T-DUST
5.000 mg/m3 OSHA TWA-R-DUST
10.000 mg/m3 CAL OSHA TWA-T-DUST
5.000 mg/m3 CAL OSHA TWA-R-DUST
MOLYBDENUM
CAS »: 7439-3%8.7 60.000 - 72.000 10.000 mg/m3 ACGIH TWA
10,000 wg/m3 MSHA TWA
10.000 wg/m3 OSHA TWA-T-DUST
10.000 mg/m3 CAL OSHA TWA
COPPER
CAS #: 7440-50-8 <l 1.C00 wg/m3 ACGIH TWA-T-DUST
0.200 wg/m3 ACGIH TWA-FUME
1.000 mg/m3 MSHA TWA-T-DUST
2.000 mg/m3 MSHA TEL-T-DUST
0,200 mg/m3 MSHA TWA - FUME
1.000 mg/m3 OSHA TWA-T-DUST
0.100 mg/m3 OSHA TWA-FUME
1.000 mg/m3 CAL OSHA TWA-T-DUCT
0.200 mg/m3 CAL OSHA TWA-FUME
OTHER COMPONENTS
FERROMOLYBDENUM ALLOY NOT ESTABLISHED
CAS #: NONE 100
IRON NOT ESTABLISHED

CAS #: 7439-89-6

31.000 - 37.000




UNION OIL Co. —

Product Name: FERROMOLYRDENUM Pagi
Product Code No: 2200 Issue Date: 07/2 /
Status: FINAL

-

SECTION 1
THIS PRODUCT CONTAINS THE FOLLOWING CHEMICALS SUBJECT TO THE REPORTING |
REQUIREMENTS OF SARA 313 AND 40 CFR 372: CAS NUMBER WEIGHT %
COPPER 7440-50-8 <1
SECTION II - EMERGENCY AND FIRST AID PROCEDURES **k EMERGENCY dad 5
Have physician call LOS ANGELES POISON
CONTROL™ CENTER (24 hrs) (800) 356-3129 L_4
EYE_CONTACT: |
IF IRRITATION OR REDNESS DEVELOPS, MOVE VICTIM AWAY FROM EXPOSURE AND INTO FRESH Al
FLUSH EYES WITH CLEAN WATER. IF SYMPTOMS PERSIST, SEEK MEDICAL ATTENTION.
SEIN CONTACT:
FIRST AID IS NOT NORMALLY REQUIRED. HOWEVER, IT IS GOOD PRACTICE TO WASH ANY CHEMI
FROM THE SKIN.
INHAJATION (BREATHING):

FIRST AID IS NOT NORMALLY REQUIRED. IF BREATHING DIFFICULTIES DEVELOP, MOVE VICTIM
AWAY FROM SOURCE OF EXPOSURE AND INTO FRESH AIR. SEEK IMMEDIATE MEDICAL ATTENTION.

ING 0 v WING):

NO FIRST AID IS NORMALLY REQUIRED: HOWEVER, IF SWALLOWED, AND SYMPTOMS DEVELOP, SEE}
MEDICAL ATTENTION.

SECTION III - HEALTH HAZARDS/ROUTES OF ENTRY

EYE CONTACT:

CONTACT WITH DUSTS MAY BE ABRASIVE AND IRRITATING TO THE EYES AND MAY CAUSE STINGING
TEARING AND REDNESS.

SKIN CONTACT:

CONTACT WITH DUSTS MAY BE ABRASIVE AND IRRITATING TO THE SKIN AND MAY CAUSE REDNESS
ARD BURNING. SKIN ABSORPTION OF THIS MATERIAL IS UNLIKELY.

INHALATION (BREATHING):

PROLONGED OR REPEATED OVEREXPOSURE TO DUSTS MAY RESULT IN CHRONIC BRONCHITIS (LUNG
INFLAMMATION) WITH SYMPTOMS OF COUGHING AND SHORTNESS OF BREATH.

INGESTION (SWALLOWING):
NO HARMFUL EFFECTS ARE EXPECTED FROM INGESTION OF THIS MATERIAL.
COMMENTS :
THIS MATERIAL HAS NOT BEEN IDENTIFIED AS A CARCINOGEN BY NTP, IARC OR OSHA. THIS

MATERIAL 1S MADE FROM VARIOUS COMPONENTS FUSED TOGETHER TO FORM AN ALLOY. HEALTH
EFFECTS NORMALLY ASSOCIATED WITK THE INDIVIDUAL COMPONENTS ARE NOT EXPECTED.




UNION 0IL cO.
Product Name: FERROMOLYBDENUM Pa§e 3
Product Code No: 2200 Issue Date: 07/23/91
Status: FINAL

SECTION IV - SPECIAL PROTECTION INFORMATION

VENTILATION:
If CURRENT VENTILATION PRACTICES ARE NOT ADEQUATE TO MAINTAIN AIRBORNE CONCENTRATIONS

BELOW THE ESTABLISHED EXPOSURE LIMITS (SEE SECTION I), ADDITIONAL VENTILATION OR
EXHAUST SYSTEMS MAY BE REQUIRED.

IF AIRBORNE CONCENTRATIONS EXCEED ESTABLISHED EXPOSURE LIMITS (SEE SECTION 1), A
SUITABLE FILTER TYPE RESPIRATOR SHOULD BE WORN.

FROTECTIVE CLOVES:
SHE USE OF GLOVES IMPERMEABLE TO THE SPECIFIC MATERIAL HANDLED IS ADVISED TO PREVENT
SKIN CONTACT AND POSSIBLE IRRITATION.

EYE PROTECTION:
AFPROVED EYE PROTECTION TO SAFEGUARD AGAINST POTENTIAL EYE CONTACT, IRRITATION OR
INJURY IS RECOMMENDED .

OTHER PROTECTIVE EQUIPMENT:

IT 1S SUGGESTED THAT A SOURCE OF CLEAN WATER BE AVAILABLE IN THE WORK AREA FOR
FLUSHING EYES AND SKIN. IMPERVIOUS CLOTHING SHOULD BE WORN AS NEEDED.

SECTION V - REACTIVITY DATA

BEACTIVITY:

STABLE UNDER NORMAL CONDITIONS OF STORAGE AND HANDLING.

co NS AFFECTIN CTIVITY:

NONE KNOWN
ANCOMPATIBLE MATERIALS:

AVOID CONTACT WITH STRONG ACIDS WHICH MAY EVOLVE HYDROGEN CAS.

)4 ION PRODUCTS:
NONE KNOWN

WILL NOT OCCUR
10 T v
NONE KNOWN

SECTION VI - SPILL AND LEAK PROCEDURES #**HIGHWAY OR RAILWAY SPILLS##
Call CHEMTREC §800) 424-9300 Cont, U.S.

(Collect) (202) 483-7616 from Alaska & Hawaii
!BlEAﬂIIQEE_IE_QASI.QI.B!L&ASI_QB_EKILLL

STAY UPWIND AND AWAY FROM SPILL ELEASE. 1ISOLATE HAZARD AREA AND LIMIT ENTRY TO
AUTHORIZED PERSONNEL. STOP SPI LEASE IF IT CAN BE DONE WITHOUT RISK.

| APPROPRIATE PROTECTIVE EQUIPMENT INCLUDING RESPIRATORY PROTECTION AS CONDITIONS

| WARRANT (SEE SECTION IV). PREVENT SPILLED MATERIAL FROM ENTERING SEWERS, STORM DRAINS,




UNION 011 CO. -
Product Name: FERROMOLYBDENUM Pa§¢
Product Code No: 2200 Issue Date: 07/23/

Status: FINAL

e

SECTION VI - SPILL AND LEAK PROCEDURES o) e
OTHER UNAUTHORIZED TREATMENT/DRAINAGE SYSTEMS AND NATURAL WATERWAYS MINIMIZE DUST

CENERATION. SWEEP UP AND PACKAGE APPROPRIATELY FOR DISPOSAL. NOTIFY APPROFRIATE
FEDERAL, STATE AND LOCAL AGENCIES. -

DISPOSE OF PRODUCT IN ACCORDANCE WITH LOCAL, COUNTY, STATE, AND FEDERAL REGULATIONS

-

-

SECTION VII - STORAGE AND SPECIAL PRECAUTIONS

-

AVOID CONTACT WITH ACIDS. USE AND STORE THIS MATERIAL IN COOL, DRY, WELL VENTILATED
AREAS . KEEP CONTAINER(S) CLOSED. STORE ONLY IN APPROVED CONTAINERS. KEEP AWAY FROM
ANY INCOMPATIBLE MATERIALS (SEE SECTION V). PROTECT CONTAINER(S) AGAINST PHYSICAL
DAMAGE. DO NCT ENTER CONFINED SPACES SUCH AS TANKS OR PITS WITHOUT FOLLOWING PROPER
ENTRY PROCEDURES SUCH AS ASTM D-4276. THE USE OF RESPIRATORY PROTECTION IS ADVISED
WHEN CONCENTRATIONS EXCEED ANY ESTABLISHED EXPOSUREZ LIMITS (SEE SECTIONS I AND 1IV),
WASH THOROUGHLY AFTER HANDLING. DO NOT WEAR CONTAMINATED CLOTHING OR SHOES. USE GC
PERSONAL HYGIENE PRACTICE.

SECTION VIII - FIRE AND EXPLOSION HAZARD DATA
HAZARD E%NKING

NFPA HEALTH HAZARD: 0 0 -
HAZARD FLAMMABILITY: 0 1 = SLIGHT
CLASS REACTIVITY: 0 2 = MODERATE
OTHER: 3 = HIGH
4 = EXTREME
EXTINGUISHING MEDIA:

USE THAT WHICH IS APPROPRIATL FOR THE SURROUNDING FIRE.
UNUSUAL FIRE & EXPLOSION HAZARDS:
NO UNUSUAL FIRE OR EXPLOSION HAZARDS ARE EXPECTED.
F TING
WEAR APPROPRIATE PROTECTIVE EQUIPMENT INCLUDING RESPIRATORY PROTECTION AS CONDITIONS
WARRANT (SEE SECTION IV). STOP SPIL%{R%LEASE IF IT CAN BE DONE WITHOUT RISK. MOVE

UNDAMAGED CONTAINERS FROM FIRE ARFA T CAN BE DONE WITHOUT RISK. WATER SPRAY MAY
BE USEFUL IN MINIMIZING OR DISPERSING VAPORS AND COOLING EQUIPMENT EXPOSED TO HEAT A

-

SECTION IX - PHYSICAL DATA ***UNLESS OTHERWISE NOTED, VALUES ARE AT
20 C/68 F AND 760 mm Hg/1 atm.

3 SOLUBILITY IN WATER
VERY LOW

GRAY METAL POWDER OR LUMP

ODOR
NONE




UNION OIL CO.
;roduct Name : FERROMOLYBDENUM Page 5
roduct Code No: 2200 Issue Date: 07/23/91

tatus: FINAL

BECTION X - DOCUMENTARY INFORMATION

[SSUE DATE: 07/23/91 PRODUCT CODE NO. 2200
. DATE: 10/01/85 PREV. PROD. CODE NO. NONE
DS NO: NONE . PREV. MSDS NO: NONE

DISCLAIMER OF EXPRESSED AND IMPLIED WARRANTIES

The i{nformation in this document is believed to be correct as of the date issued.
HOWEVER, NO WARRANTY OF MERCHANTABILITY, FITNESS FOR ANY PARTICULAR PURPOSEé OR ANY
OTHER WARRANTY 15 EXPRESSED OR 1§ TO BE IMPLIED REGARDING THE ACCURACY OR COMPLETENESS
OF THIS INFORMATION, THE RESULTS TO BE OBTAINED FROM THE USE OF THIS INFORMATION OR
THE PRODUCT, THE SAFETY OF THIS PRODUCT, OR THE HAZARDS RELATED TO ITS USE.

This information and product are furnished on the condition that the person receiving
them shall make his own determination as to the suitability of the groduct for his
particular purpose and on the condition that he assume the risk of his use thereof.

%k % % % % %« % THIS IS THE LAST PAGE = * k kX K
* % % * % % % THIS IS THE LAST PAGE * % * * * #% *
* % % % % * &« THIS IS THE LAST PAGE * *x * * w %
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MATERIAL SAFETY DATA SHEET

Unocal Corporation

1201 Vest

th Street

los Angeles, California 90017

Product Name: MOLYBDENUM DISULFIDE
Product Code No: 2650, 2700

Status: FI

Page 1
Issue Date: OéékL/92

Responsible Party:

MOLYCORP, INC.

UNION OIL COMPANY OF CALIFORNIA
1201 WEST 5TH STREET

LOS ANGELES, CALIFORNIA 90017

FOR FURTHER INFORMATION CONTACT:
MSDS COORDINATOR 213-977-7666

Transportation Emergencies:

c

éSOO) 424-9300 Cont. U.S.
rom Alaska & Hawaii

Health Emergencies:

LOS ANGELES POISON

CONTROL CENTER (24 hrs)
(800) 356-3129

PRODUCT IDENTIFICATION

PRODUCT NAME:

SYNONTYMS : MOLYBDENITE
CHEMICAL FAMILY: METAL SULFIDE
DOT PROPER

SHITPING RAME: NOT APPLICABLE
ID NUMBER: NONE

DOT HAZARD

CLASSIFICATION: NOT REGULATED

MOLYBDENUM DISULFIDE

PRECAUTIONARY WARNING

CAUTION!

CRYSTALLINE SILICA 1S A PROBABLE CANCER HAZARD., MAY BE HARMFUL IF INHALED.
GET IN EYES, ON SKIN OR ON CLOTHING.
KEEP CONTAINER CLOSED. USE ONLY WITH ADEQUATE VENTI
HANDLING. MAY IGNITE. KEEP AWAY FROM ALL

DO NOT BREATHE DUST.

TION.
OURCES OF IGNITION.

DO NOT
DO NOT TASTE OR SWALLOW.
WASH THOROUGHLY AFTER

SECTION 1 - COMPONENTS PERCENT

EXPOSURE LIMIT UNITS

AGENCY TYPE

EAZARDOUS COMPONENTS

SILICA, CRYSTALLINE QUARTZ
CAS #: 14808-60-7 4-46

OTEER COMPONENTS

MOLYEDENUM DISULFIDE
CAS #: 1317-33-5 86-91

0.100
20.000
0.100
0.100

10.000
10.000

10.000

mg/m3 ACGIH

ng/m3 OSHA ™
mg/m3 CAL OSEA TWA-

mg/wl ACGIH TVA
MSHA

mg/m3 OSHA
mg/m3 CAL OSHA TWA-T-DUST

TWA
TWA-T-DUST




UNOCAL

Product Name: MOLYBDENUM DISULFIDE Pagc 2

Product Code No: 2650, 2700 Issue Date: 04/16/92
Status: FINAL

SECTION 1 - COMPONENTS PERCENT EXPOSURE LIMIT TUNITS AGENCY TYPE

WATER NOT ESTABLISHED

CAS #: 7732-18-5 3.4-5.3

FERROUS SULFIDE NOT ESTABLISHED

CAS #: 1317-37-9 0-2.5

TEIS PRODUCT CONTAINS THE FOLLOWING CHEMICALS SUBJECT TO THE REPORTING

REQUIREMENTS OF SARA 3.3 AND 40 CFR 372: CAS NUEBER WEIGHT §%

SILICA, CRYSTALLINE QUARTZ 14808-60-7 4-6

LEAD SULFIDE 1314-87-0 0.03-0.10

SECTION II - EMERGENCY AND FIRST AID PROCEDURES *r*EMERGENCY *ax

Have Bhysician call 1OS ANGELES POISON
CONTROL CENTER (24 hrs) (800) 356-3129

IF IRRITATION OR REDNESS DEVELOPS, MOVE VICTIM AWAY FROM EXPOSURE AND INTO FRESH AIR.
FLUSH EYES WITH CLEAN WATER. IF SYMPTOMS PERSIST, SEEK MEDICAL ATTENTION.
TN _CONT.

FIRST AID IS NOT NORMALLY REQUIRED. HOWEVER, IT IS GOOD PRACTICE TO WASH ANY CHEMICAL
FROM THE SKIN.

INHALATION (BREATHING):

IF RESPIRATORY SYMPTOMS DEVELOP, MOVE VICTIM AWAY FROM SOURCE OF EXPOSURE AND INTO
FRESH AIR. 1IF SYMPTOMS PERSIST, SEEK MEDICAL ATTENTION. IF VICTIM IS NOT BREATHING,
IMMEDIATELY BEGIN ARTIFICIAL RESPIRATION. IF BREATHING DIFFICULTIES DEVELOP, OXYGEN
SHOULD BE ADMINISTERED BY QUALIFIED PERSONNEL. SEEK IMMEDIATE MEDICAL ATTENTION.

IOy ™G :

NO FIRST AID IS NORMALLY REQUIRED; HOWEVER, IF SWALLOWED, AND SYMPTOMS DEVELOP, SEEK
MEDICAL ATTENTION.

SECTION III - HEALTH RAZARDS /ROUTES OF ENTRY

EYE CONTACT:

CONTACT WITH DUSTS MAY BE ABRASIVE AND IRRITATING TO THE EYES AND MAY CAUSE STINGING,
TEARING AND REDNESS,

SEIN CONTACT:

CONTACT WITH DUSTS MAY BE ABRASIVE AND IRRITATING TO THE SKIN AND MAY CAUSE REDNESS
AND BURNING. SKIN ABSORPTION OF THIS MATERIAL IS UNLIKELY.

N Heh M

THIS MATFRIAL HAS A LOW DECREE OF ACUTE TOXICITY BY INHALATION. HOWEVER, PROLONGED OR
REPEATED OVEREXPOSURE TO SILICA DUST, A COMPONENT OF THIS MATERIAL, MAY RESULT IN
PROGRESSIVE AND AN IRREVIRSIBLE LUNG DISEASE (FIBROSIS) CHARACTERIZED BY RESTRICTED
BREATHING, CHEST TIGHTNESS AND COUGHING. RESPIRATORY SYMPTOMS ASSOCIATED WITH
PRE-EXISTING LUNG DISORDERS (e.g. ASTHMA-LIKE CONDITIONS) MAY BE AGGRAVATED BY
EXPOSURE TO THIS MATERIAL.




UNOCAL
Product Name: MOLYBDENUM DISULFIDE Ptge 3
Product Code No: 2650, 2700 Issue Date: 04&/92
Status: FI)

SECTION III - HEALTH HAZARDS/ROUTES OF ENTRY

INGESTION (SWALLOWING):
THIS MATERIAL HAS A 1OV DEGREE OF TCXICITY BY INGESTION.
COMMENTS :

CRYSTALLINE SILICA, A COMPONENT OF THIS MATERIAL, HAS BEEN IDENTIFIED AS A PROBABLE
HUMAN CARCINOGEN BY NTP AND IARC. LEAD ACETATE AND LEAD PHOSPHATE HAVE BEEN
IDENTIFIED BY IARC AND NTP AS POSSIBLY CARCINOGENIC TO HUMANS BASED ON ANIMAL STUDIES.
A SMALL AMOUNT OF HIGHLY INSOLUBLE LEAD SULFIDE IS PRESENT IN THIS MATERIAL. LEAD
SULFIDE HAS NOT BEEN IDENTIFIED AS A CANCER HAZARD.

|

SECTION IV - SPECIAL PROTECTION INFORMATION

-~
VENTIIATION:
IF CURRENT VENTILATION PRACTICES ARE NOT ADEQUATE TO MAINTAIN AIRBORNE CONCENTRATIONS
BELOW THE ESTABLISHED EXPOSURE LIMITS (SEE SECTION I), ADDITIONAL VENTILATION OR
EXHAUST SYSTEMS MAY BE REQUIRED.
ESPIRATORY PROTECTION:
IF AIRBORNE CONCENTRATIONS EXCEED ESTABLISHED EXPOSURE LIMITS (SZE SECTION I), A
SUITABLE FILTER TYPE RESPIRATOR SHOULD BE WORN.
PROTECT LO
THE USE OF GLOVES IMPERMEABLE TO THE SPECIFIC MATERIAL HANDLED 1S ADVISED TO PREVENT
SKIN CONTACT AND POSSIBLE IRRITATION.
EYE PROTECTION:
APPROVED EYE PROTECTION TO SAFEGUARD AGAINST POTENTIAL EYE CONTACT, IRRITATION OR |
INJURY IS RECOMMENDED. _
QTHER PROTECTIVE EQUIPMENT: |
IT 1S SUGGESTED THAT A SOURCE OF CLEAN WATER BE AVAILABLE IN THF WORK AREA FOR
FLUSHING EYES AND SKIN. IMPERVIOUS CLOTHING SHOULD BE WORN AS NEEDED.
-
SECTION V - REACTIVITY DATA ]

REACTIVITY: :
STABLE UNDER NORMAL CONDITIONS OF STORAGE AND HANDLING. :
CONDITIONS AFFECTING REACTIVITY:

NONE KNOWN

AVOID CONTACT WITH STRONG ACIDS.

CONTACT WITH STRONG ACIDS MAY CAUSE EVOLUTION OF HYDROGEN SULFIDE.
EAZARDODS POLYMFRIZATION:

W1ll NOT OCCUR




UNOCAL
Product Name: MOLYBDENUM DISULFIDE Page 4
Product Code No: 2650, 2700 Issue Date: 0&/15/92

Status: FINAL

SECTION V - REACTIVITY DATA

FOLTMERIZATION CONDITIONS TO AVOID:
NONE KNOWN

SECTION VI - SPILL AND LEAK PROCEDURES w#++*HICHWAY OR RAILWAY SPILLSw##+
Call CHEMTREC (800) 424-9300 Cont. U.S.
(Collect) (202) 483-7616 from Alaska & Hawaii

PRECAUTIONS IN CASE OF RELPASE OR SPILL:

MAY IGNITE. KEEP ALL SOURCES OF IGNITION AWAY FROM SPILL/RELFASE. STAY UPWIND AND AWAY
FROM SPILL/RELEASE, ISOLATE HAZARD ARFA AND LIMIT ENTRY TO AUTHORIZED PERSONNEL.
STOP SPILL/RELEASE IF IT CAN BE DONE WITHOUT RISK. WEAR APPROPRIATE PROTECTIVE
EQUIPMENT INCLUDING RESPIRATORY PROTECTION AS CONDITIONS WARRANT (SEEL SECTION IV).
PREVENT SPILLED MATERIAL FROM ENTERING SEWERS, STORM DRAINS, OTHER UNAUTHORIZED
TREATMENT /DRAINAGE SYSTEMS AND KATURAL WATERWAYS. MINIMIZE DUST GENERATION. SWEEP UP
AND PACKAGE APPROPRIATELY FOR DISPOSAL. DISPOSE OF IN ACCORDANCE WITH LOCAL, COUNTY.
STATE AND NOTIFY APPROPRIATE FEDERAL, STATE AND LOCAL AGENCIES. CLEANUP UNDER EXPERT
SUPERVISION IS ADVISED. IF SPILL OF ANY AMCUNT IS MADE INTO GR UPON U.S. NAVIGARLE
WATERS, THE CONTIGUOUS ZONE, OR ADJOINING SHORELINES, NOTIFY THE NATIONAL RESPONSE
CENTER (PHONE NUMBER 800-424-8802).

WAST SPO OD:

DISPOSE OF PRODUCT IN ACCORDANCE WITH LOCAL, COUNTY, STATE, AND FEDERAL REGULATIONS.

SECTION VII - STORAGE AND SPECIAL PRECAUTIONS

HANDLIN (&) AUTY f

USE AND STCRE THIS MATERIAL IN COOL, DRY, WELL VENTILATED AREAS AWAY FROM EEAT AND ALL
SCURCES OF IGNITION. KEEP CONTAINER(S) CLOSED. STORE ONLY IN APPROVED CONTAINERS.
KEEP AWAY FROM ANY INCOMPATIBLE MATERIALS (SEE SECTION V), PROTECT CONTAINER(S)
AGAINST PHYSICAL DAMAGE. DO NOT ENTER CONFINED SPACES SUCH AS TANKS OR PITS WITHOUT
FOLLOWING PROPER ENTRY PROCEDURES SUCH AS ASTM D-4276. THE USE OF RESPIRATORY
PROTECTION IS ADVISED WHEN CONCENTRATIONS EXCEED ANY ESTABLISHED EXPOSURE LIMITS (SEE
SECTIONS I AND IV). WASH THOROUGHLY AFTER HANDLING. DO NOT WEAR CONTAMINATED
CLOTHING OR SHOES. USE GOOD PERSONAL HYGIENE PRACTICE.

SECTION VIII - FIRE AND EXPLOSION HAZARD DT

:

NFPA HEALTH HAZARD: 1 0 =
HAZARD FLAMMABILITY: O 1 = SLIGHT
CLASS REACTIVITY: O 2 = MODERAT
OTHER: 3 = HIGH
4 = EXTREME

EXTINGUISEING MEDIA:
DRY CHEMICAL, FOAM, WATER OR SAND 1S RECOMMENDED.
& EXPLOC
THIS MATERIAL MAY BURN, BUT WILL NOT IGNITE READILY.
SPECIAL PIRE FIGETING PROCEDURES:

WEAR APPROPRIATE PROTECTIVE EQUIPMENT INCLUDING RESPIRATORY PROTECTION AS CONDITIONS
WAPRANT (SEE SECTION IV). STCP SPILL/RELEASE IF IT CAN BE DONE WITHOUT RISK. MOVE

UNDAMAGED CONTAINERS FROM FIRE AREA IF IT CAN BE DONE WITHOUT RISK. WATER SPRAY MAY




UNOCAL
Product Name: MOLYBDENUM DISULFIDE
Prgduct Code No: 2650, 2700 Issug Date: gé/lg/QZ
tatus:

SECTION VIII - FIRE AND EXPLOSION HAZARD DATA

BE USEFUL IN MINIMIZING OR DISPERSING VAPORS AND COOLING EQUIPMENT EXPOSED TO HEAT AND

SECTION IX - PHYSICAL DATA +++UNLESS OTHERWISE NOTED, VALUES ARE AT
20 C/58 F AND 760 mm Hg/l atm.

A VOLATILZ
NCT APPLICABLE
SOLUE IN ¥
NTL
R _ UT NC‘T"V
100 1bs/£e3

AP WCE

BLACK POWDER |
ODOR |

NONE

SECTION X - DOCUMENTARY INFORMATION

ISSUE DATE: 04/16/92 PRODUCT CODE NO. 2650, 2700
PREV. DATE: 02/13/92 PREV. PROD. CODE NO. NONE
¥SDS NO: NONE PREV. MSDS NO: NONE

DISCLATMER OF EXPRESSED AND IMPLIED WARRANTIES

The ‘..o*mab-or in this document is believed to be correct as of the date issued.
HOWEVER, NO WARRANTY OF MERCEANTABILITY, FITNESS FOR ANY PARTICULAR PURPOSE, OR ANY
OTHER WARRANTY IS EXPRESSED OR 1S TO BE IMPLIED REGARDING THE ACCURACY OR COMPLETENESS
OF THIS INFORMATION, THE RESULTS TO BE OBTAINED FROM THE USE OF THIS INFORMATION OR
THE PRODUCT, THE SAFETY OF THIS PRODUCT, OR THE HAZARDS RELATED TO ITS USE. |
This information and product are furnished on the cond*'ion that the person receiving |
them shall make his own determination as to the suitabil ity of the product for his
particular purpose and on the condition that he assume the risk of his use thereof.

* % % % % % * THIS IS THE LAST PAGE # % »  * # »
* % * * % % % THIS 1S THE LAST PAGE % % # % * * #
* % % % % % * THIS 1S THE LAST PAGE # % # + * # * |




. MATERIAL SAFETY DATA SHEET

Unocal Corporation
1201 West 5th Street
Los Angeles, California 90017

Product Name: MOLYBDENUM OXIDE . Page 1
Product Code No: 2300/2370/2390 Issue Date: 04/16/92
Status: Fl

Responsible Parcty: Transportation Emergencies:
MOLYCORP, INC, C

UNION OIL COMPANY OF CALIFORNIA 800) 424-9300 Cont. U.S.

1201 WEST STH STREET rom Alaska & Hawaii

LOS ANGELES, CALIFORNIA 90017 Health Emergencies:

LOS ANGELES PCISON
FOR FURTHER INFORMATION CONTACT: CONTROL CENTER (24 hrs)
MSDS COORDINATOR 213-977-7666 (800) 356-3129

PRODUCT IDENTIFICATION

PRODUCT NAME: MOLYEDENUM OXIDE
SYNONYMS : MOLYBDENUM TRIOXIDE
CHEMICAL FAMILY: METAL OXIDE

DCT PROPER

SEIPPING NAME: NOT APPLICABLE

ID NUMBER: NONE

DOT

BAZARD
CLASSIFICATION: NOT REGULATED

PRECAUTIONARY WARNING

WARNING!

PROBABLE CANCER HAZARD, HARMFUL IF INHALED OR SWALLOWED. CAUSES EYE IRRITATION.
AVOID BREATHING DUST. KEEP CONTAINER CLOSED. USE WITH ADEQUATE VENTILATION. AVOID
CONTACT WITH EYES, SKIN AND CLOTHING. WASH THOROUGHLY AFTER HANDLING. DO NOT TASTE

OR SWALLOW.
ECTION 1 - COMPONENTS PERCENT EXPOSURE LIMIT UNITS ACENCY TYPE
HAZARDOUS COMPONENTS
NUISANCE DUST, TOTAL & RESPIRABLE, IF GENERATED
CAS »: NONE 10.000 mg/m3 ACGIH TWA-T-DUST
$.000 mg/m3 ACGCIH TWA-R-DUST
10.000C mg/m3 MSHA TWA-T-DUST
15.000 mg/m3 OSHA TWA-T-DUST
5.000 mg/m3 OSHA TwA-R-DUST
10.000 mg/m3 CAL OSHA TWA-T-DUST
5.000 mg/m3 CAL OSHA TWA-R-DUST
MOLYEDENUM TRIOXIDE
CAS »: 1313-27-5 88 10.000 mg/m3 ACGIH TWA
10.000 mg/m3 MSHA TWA
10.000 wg/m3 OSHA TWA-T-DUST
10.000 mg/m3 CAL OSHA TWA




LR

Product Name: MOLYBDENUM OXIDE
Product Code No: 2300/2370/2390

Issue Dat aniE}s%
85U ate: A
E

CTEER COMPONENTS

ALUMINUM OXIDE

CAS #: 1344-28-1 1.000 - 2.000

THIS PRODUCT CONTAINS THE FOLLOWING CHEMICALS SUBJECT TO TH§A§£PORTING

Status: FI
SECTION 1 - COMPONENTS PERCENT EXPOSURE LIMIT UNITS AGENCY % ¢ ¢
SILICA-CRYSTALLINE
CAS #: 14808-60-7 2.000 - 4,000 10.000 mg/m3 ACCIH TWA
10.000 mg/m3 MSHA TWA
10.000 mg/m3 OSHA TVWA-T-DUST
10.000 mg/m3 CAL OSHA TWA
IRON OXIDE B
CAS #: 1309-37-1 1.000 - 2.000 5.000 mg/m3 ACGIH TWA-FUME
5.000 mg/m3 MSHA TWA-FUME
10.000 mg/m3 OSHA TWA-T-DUST
10.000 mg/m3 OSHA TWA-FUME
5.000 mg/m3 CAL OSHA TWA-FUME
COPPER ,
CAS #: 7440-50-8 0.100 - 0.9%00 1.000 ng/m3 ACGIH TWA-T-DUST
0.200 mg/m3 ACGIH TWA-FUME
1.000 ng/m3 MSHA TWA-T-DUST
2.000 mg/m3 MSHA STEL-T-DUS
0.200 mg/m3 MSHA TWA-FUME
1.000 mg/m3 OSHA TWA-T-DUST
0.100 mg/m3 OSHA TWA-FUME
1.000 ng/m3 CAL OSHA TWA-T-DUST
0.200 og/m3 CAL OSHA TWA-FUME
LEAD OXIDE
CaS #: 1317-36-8 0.0 - 0.150 0.150 mg/m3 ACGIH TWA
0.150 mg/m3 MSHA TWA
0.050 pg/m3 OSHA TWA
0.050 mg/m3 CAL OSHA TWA

NOT ESTABLISHED

REQUIREMENTS OF SARA 313 AND 40 CFR 372: NUMBER VEIGET %
MOLYBDENUM TRIOXIDE 1313-27.5
ILICA-CRYSTALLINE 14808-60-7 2-4
COPFER 7440-50-8 0.1-0.9
LEAD OXIDE 1317-36-8 0-0.15
ggggéAgﬁggINUH OXIDE, MAY TE A PART OF A COMPLEX MINERAL SUCH AS FELDSPAR (ALUMINUM

SECTION II - EMERGENCY AND FIRST AID PROCEDURES
Have

*dk EMERGENCY ik
hysician call LOS ANGELES POISON
CONTROL™ CENTER (24 hrs) (800) 2356-3129

EYE CONTACT:

MOVE VICTIM AWAY FROM EXPOSURE AND INTO FRESH AIR.
FLUSH EYES WITH CLEAN WATER AND SEEK MEDICAL ATTENTION.

SEEK MEDICAL ATTENTIO

FOR DIRECT
EYELIDS APART AND FLUgH THE AFFECTED EYE(S) WITH CLEAN WATER FOR

IF IRRITATION OR REDNESS DEVELOPS,
CONTACT, HOLD
AT LEAST 1% MINUTES.




UNOCAL
Prrduct Name: MOLYBDENUM CXIDE Pagc 3
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SECTION 1I - EMERGENCY AND FIRST AID PROCEDURES

SKIN CONTACT:

REMOVE CONTAMINATED SHOES AND CLOTHING AND FLUSH AFFECTED AREA(S) WITH LARGE AMOUNTS
OF WATER. 1F SKIN SURFACE 1S DAMAGED, APPLY A CLEAN DRESSING, AND SEEK MEDICAL
ATTENTION. IF SKIN SURFACE 1S NOT DAMAGED, CLEANSE THE AFFECTED AREA(S) THOROUGHLY

2¥T§§§¥%gc WITH MILD SOAP AND WATER. IF IRRITATION OR REDNESS DEVELOPS, SEEK MEDICAL

INHALATION (BREATHING):

IMMEDIATELY MOVE VICTIM AWAY FROM EI.POSURE AND INTO FRESH AIR. IF RESPIRATORY
SYMPTOMS OR OTHER SYMPTOMS OF EXPOSURE DEVELOP, SEEK IMMEDIATE MEDICAL ATTENTION. IF
VICTIM IS NOT BREATHING, IMMEDIATELY BEGIN ARTIFICIAL RESPIRATION. IF BREATHING
DIFFICULTIES DEVELOP, OXYGEN SHOULD BE ADMINISTERED BY QUALIFIED PERSONNEL. SEEK
IMMEDIATE MEDICAL ATTENTION,

INGESTION (SWALIOWING):

1F SWALLOWED, SEEK EMERGENCY MEDICAL ATTENTION. IF VICTIM 1S DROWSY OR UNCONSCIOUS,
PLACE ON THE LEFT SIDE WITH THE HEAD DOWN AND DO NOT GIVE ANYTHING BY MOUTH, IF
VICTIM 1S CONSCIOUS AND ALERT, VOMITING SHOULD BE INDUCED FOR INGESTIONS OF MORE THAN
ONE SWALLOW (1-2 TABLESPOONS FOR AN ADULT) PREFERABLY WITH SYRUP OF IPECAC UNDER
DIRECTION FROM A PHYSICIAN OR POISON CENTER. IF SYRUP OF IPECAC 1S NOT AVAILABLE,
VOMITING CAN BE INDUCED BY GENTLY PLACING TWO FINGERS IN THE BACK OF THE THROAT. IF
POSSIBLE, DO NOT LEAVE VICTIM UNATTENDED.

SECTION III - HEALTH HAZARDS/ROUTES OF ENTRY

EYE CONTACT:

THIS MATERIAL IS AN EVE IRRITANT. CONTACT WITH DUSTS MAY CAUSE STINGING, TEARING,
REDNESS AND SWELLING.

SEIN CONTACT:

CONTACT WITH DUSTS MAY BE ABRASIVE AND IRRITATING TO THE SKIN AND MAY CAUSE REDNESS
AND BURNING. THERE 1S INSUFFICIENT INFORMATION AVAILABLE ON THIS MATERIAL TO PREDICT
THE EFFECTS FROM SKIN ABSORPTION.

TION (BREATHEING):

THIS MATERIAL IS TOXIC BY INHATATION. BREATHING DUSTS MAY BE HARMFUL. EFFECTS OF
OVEREXPOSURE MAY INCLUDE IRRITATION OF THE NOSE AND THROAT, DIARRHEA AND TREMORS.
PROLONGED OR REPEATED OVEREXPOSURE TO SILICA DUSTS, A COMPONENT OF THIS MATERIAL, MAY
RESULT IN PROGRESSIVE AND IRREVERSIBLE LUNG DISEASE (FIBROSIS) CHARACTERIZED BY
RESTRICTED BREATHING, CHEST TIGHINESS AND COUGHING. RESPIRATORY SYMPTOMS ASSOCIATED
WITH PRE-EXISTING LUNG DISORDERS (e.g. ASTHMA-LIKE CONDITIONS) MAY BE AGGRAVATED BY
EXPOSURE TO THIS MATERIAL,

INGESTIO WALL G):

THIS MATERIAL 1S TOXIC AND MAY BE HARMFUL IF SWALLOWED. EFFECTS OF OVEREXPOSURE MAY
INCLUDE DIARRHEA AND TREMORS.

COMMENTS :

CRUSTALLINE SILICA, A COMPONENT OF THIS MATERIAL, HAS BEEN IDENTIFIED AS A PROBABLE
HUMAN CARCINOGEN BY NTP AND IARC.
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SECTION IV - SPECIAL PROTECTION INFORMATION

VENTILATION:
1F CURRENT VENTILATION PRACTICES ARE NOT ADEQUATE TO MAINTAIN AIRBORNE CONCENTRATIONS

BELOW THE ESTABLISHED EXPOSURE LIMITS (SEE SECTION 1), ADDITIONAL VENTILATION OR
EXHAUST SYSTEMS MAY BE REQUIRED.

RESPIRATORY PROTECTION:

IF AIRBORNE CONCENTRATIONS EXCEED ESTABLISHED EXPOSURE LIMITS (SEE SECTION 1), A
SUITABLE FILTER TYPE RESPIRATOR SHOULD BE WORN.

PROTECTIVE GLOVES:

THE USE OF GLOVES IMPERMEABLE TO THE SPECIFIC MATERIAL HANDLED IS ADVISED TO PREVENT
SKIN CONTACT, POSSIBLE IRRITATION AND ABSORPTION,

YE PR c N:

APPROVED EYE PROTECTION TO SAFEGUARD AGAINST POTENTIAL EYE CONTACT, IRRITATION OR
INJURY 1S RECOMMENDED.

1T 1S_SUGGESTED THAT A SOURCE OF CLEAN WATER BE AVAILABLE IN THE WORK AREA FOR
FLUSRING EYES AND SKIN. IMPERVIOUS CLOTHING SHOULD BE WORN AS NEEDED.

SECTION V - REACTIVITY DATA

REACTIVITY:

STABLE UNDER NORMAL CONDITICNS OF STORAGE AND HANDLING.
CONDITIONS AFFECTING REACTIVITY:

NONE KNOWN
INCOMFATIBLE MATERIALS:
| AVOID CONTACT WITH STRONG ALKALI METALS OR HOT MAGNESIUM.

(HAZARDOUS DECOMPOSITION PRODUCTS :

NONE KNOWN
HAZARDOUS POLYMFRIZATION:

NOT NOTED
POLYMERIZATION CONDITIONS TO AVOID:
NONE KNOWN

SECTION VI - SPILL AND LEAK PROCEDURES w++HIGHWAY OR RAILWAY SPILIS#w+
Call CHEMTREC (800) 424-9300 Cont. U.S.
(Collect) (202) 4B83-7616 from Alaska & Hawaii

c c OF

STAY UPWIND AND AWAY FROM SPILL{EELEASE. ISOLATE HAZARD AREA AND LIMIT ENTRY TO
AUTHORIZED PERSONNEL. STOP SPI (RELEASE IF 1T CAN BE DONE WITHOUT RISK. WEAR
APPROPRIATE PROTECTIVE EQUIPMENT INCLUDING RESPIRATORY PROTECTION AS CONDITIONS
WARRANT (SEE SECTION IV). PREVENT SPILLED MATERIAL FROM ENTERING SEWERS, STORM DRAINS,
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SECTION VI - SPILL AND LEAK PROCEDURES

OTHER UNAUTHORIZED TREATMENT /DRAINAGE SYSTEMS AND NATURAL WATERWAYS. MINIMIZZ DUST
GENERATION. SWEEP UP AND PACKAGE APPROPRIATELY FOR DISPOSAL. NOTIFY APPROPRIATE
FEDERAL, STATE AND LOCAL AGENCIES. CLEAN-UP PROCEDURE SHOULD INSURE MINIMIZING DUST:
VACUUM DUST RATHER THAN SWEEP, FOR EXAMPLE. PREVENT SPILLED MATERIAL FROM ENTERING
DRINKING WATER SUPPLIES.

FASTE DISPOSAL METHOD:

DISPOSE OF PRODUCT IN ACCORDANCE WITH LOCAL, COUNTY, STATE, AND FEDERAL REGULATIONS.

SECTION VII - STORAGE AND SPECIAL PRECAUTIONS

AVOID CONTACT WITH STRONG ALKALI METALS, (PARTICULARLY SODIUM) OR HOT MAGNESIUM. USE
AND STORE THIS MATERIAL IN COOL, DRY, WELL VENTILATED AREAS. KEEP CONTAINER(S) CLOSED.
STORE ONLY IN APPROVED CONTAINERS. KEEP AWAY FROM ANY INCOMPATIBLE MATERIALS (SEE
SECTION V). PROTECT CONTAINER(S) AGAINST PHYSICAL DAMAGE. DO NOT ENTER CONFINED
SPACES SUCH AS TANKS OR PITS WITHOUT FOLLOWING PROPER ENTRY PROCEDURES SUCH AS ASTM
D-4276. THE USE OF RESPIRATORY PROTECTION IS ADVISED WHEN CONCENTRATIONS EXCEED ANY
ESTABLISHED EXPOSURE LIMITS (SEE SECTIONS I AND IV). WASH THORQUGHLY AFTER HANDLING.
DO NOT WEAR CONTAMINATED CLOTHING OR SHOES. USE GOOD PERSONAL EYGIENE PRACTICE.

SECTION VIII - FIRE AND EXPLOSION HAZARD DATA

HAZARD RANKING
NFPA HEALTH HAZARD: 2 Q0 = LEAST
HAZARD FLAMMABILITY: O 1l - SLIGHT
CLASS REACTIVITY: O 2 = MODERATE
OTHER: 3 = HIGH
4 = EXTREME

EXTINGUISHING MEDIA:
USE THAT WHICH 1S APPROPRIATE FOR THE SURROUNDING FIRE.

MUSUAL FIRE & EXPIOSION HAZARDS:

NO UNUSUAL FIRE OR EXPLOSION HAZARDS ARE EXPECTED.

|SPECIAL FIRE FICHTING PROCEDURES:

WEAR APPROPRIATE PROTECTIVE EQUIPMENT INCLUDING RESPIRATORY PROTECTION AS CONDITIONS
WARRANT (SEE SECTION IV). STOP SPILL/RELEASE IF IT CAN BE DONE WITHOUT RISK. MOVE
UNDAMAGED CONTAINERS FROM FIRE AREA IF IT CAN BE DONE WITHOUT RISK. WATER SPRAY MAY
BE HEEFUL IN MINIMIZING OR DISPERSING VAPORS AND COOLING EQUIPMENT EXPOSED TO HEAT AND

SECTION IX - PHYSICAL DATA **AUNLESS OTHERWISE NOTED, VALUES ARE AT
20 C/68 F AND 760 mm Hg/l atm.

MELTING POINT
795 C (SUBLIMES @ 750C)

3 SOLTEILITY IN VATER
Low
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SECTION 1X - PHYSICAL DATA

;‘

SPECIFIC GRAVITY
4,69 @ 25C
APPEARANCE
COLOR MAY VARY FROM YELLOW TO BIEGE

ODOR
NONE

T

SECTION X - DOCUMENTARY INFORMATION

ISSUE DATE: 04/16/92 PRODUCT CODE NO. 2300/2370/2390

PREV. DATE: 07/23/91 PREV. PROD. CODE NO. NONE
MSDS NO: NONE PREV. MSDS NO: NONE

DISCLATMER OF EXPRESSED AND IMPLIED WARRANTIES

The information in this document is believed to be correct as of the date issued.
HOWEVER, NO WARRANTY OF MERCHANTABILITY, FITNESS FOR ANY PARTICULAR PURPOSE, OR ANY
OTAER WARRANTY IS EXPRESSED OR IS TO BE IMPLIED REGARDING THE ACCURACY OR COMPLETENESS
OF THIS INFORMATION, THE RESULTS TO BE OBTAINED FROM THE USE OF THIS INFORMATION OR
THE PRODUCT, THE SAFETY OF THIS PRODUCT, OR THE HAZARDS RELATED TO ITS USE.

This information and product are furnished on the condition that the person receiving
them shall make his own determination as to the suitability of the product for his
particular purpose and on the condition that he assume the risk of his use thereof.

* % % % % % % THIS IS THE LAST PAGE * % % % * % %
* % %k % % & % THIS IS THE LAST PAGE ® & & & & & o

* % % % % % & THIS IS THE LAST PAGE * * & % & & %




Date: 7/18/89

Update: 3/94
#21
CHEMICAL DATA SHEET
I. Chemical/Compound Name: Thorium
A. Synonyms: Thorium metal, pyrophoric (DOT)
B. CAS #:7440291
C. Formula:
II. Physical Characteristics
A. Liquid X Solid Powder Gas
B. Color: Silvery-white
C. Odor:
D.LEL % Flash Pt. °F
E. Boiling Point 4500 “C Melting Point 1750°C (Approx.)

Ionization Potential:
F. Other: ALWL. 232.00; valence 4: density 11.72; no stable isotopes
IIi. Recommended Air Purifying Cartridge:

—_Dusts, Fumes, Mists Acid Gases

—Organic Vapors Pesticides

____HEPA Air Purifying is Inappropriate
____Ammonia/Amines X___Other: radionuclides

IV. Health Hazards Data

A. Routes of Entry: _ X Inhalation ___Skin Absorption X _Ingestion

B. Human Carcinogen: _X _No ___Not Enough Data ___ Suspect __ Yes
Classifying Agency: ____ NIOSH —_ACGIH —_OSHA

C. Sensitizer: —No __NoDaa __ Suspect _X_ Yes

D. Acute Toxicity:
Eye Contact:
Skin Contact:_dermatitis
Irhalation:

E. Chronic Toxicity:
Target Organs:_Ra 224 -bones; Th 232/Th228; liver. kidnevs. spleen. lvmph nodes.

bone marrow
Long-Term Effects: If waken internally, as th 0., carcinogenic due 1o radioactivity
(IARC*).

V. Exposure Limits
A. OSHA PEL:
B. ACGIH TLV:
C. IDLH:
D. NIOSH REL:
E. STEL:

V1. Other Pertinent Information/Special Precautions: Thorium is not easily eliminated from body;
body tissue exposed to radiation mayv therefore suffer damage.

*IARC - International Agency for Research on Cancer
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FIELD CHANGE REQUEST FORM



Health & Safety Plan
Change Notice

SN -
o TASLS
1) HASP VERSION: SECTION. [ PAGE(®):______
RE: . Change w0 exisung HASP Anticipated Revimon date
Ty Addivoo 0 exisuog HASP
E Otber
CONT __
2) PROPOSED CHANGE:
CONT__
3) REASON FOR PROPOSED CHANGE(s)
—  Reguired by SPEC or Chaoge Order . Other
—  Duspositicn of Deficiency
—  Change o Regulatory or Other Requiremen: CONT.__
— Operavosal Expenence
4) EXHIBITS ATTACHED —~NO __ YES G YES. amenve
CONT__
5) EBASCO APPROVALS PROJECT MANAGER Date
STTE MANAGER Date
H&S MANAGER Date
Chent Approval Required — NO — YES & YES date submined

6) CLIENT aPPROVAL - __ APPROVED __ REMANDED __ REJECTED

Commens

Clent Represenwaive Date

7) DISTRIBUTION AFTER APPROVAL

X HASP UPDATE LIST __  OTHER
X CLIENT e ——
X PROJECT FILES RN |
8) PREPARED BY: Date

Tide
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HEAT/COLD STRESS
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FIELD TEAM REVIEW
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(] Recordable

Original Submittal Report Prepared By (pease prim):

Correction Submittal

—
i
e

|

|
|

;mjoct ' Project Location (Address, Cry, State, Zip):

|

involved Employee Name (Last First M1

|
|
|
|

| Age: Date Repo.:{;é Accldent Date: | Accldent Time | 0

Soclal Security No.: | Severtty of
| Injury/lliness |

| Lowt Work Deys:

| Est.:
First Ald '

| : | Actual
| MorF | | (Miirary): | 4 Medieal  }
e e e e o ? | Restrictad
| | »
| | » t T |
. | 2 Lost Time , Days:
| Home Address: RO T ST ;Wofk '
Stree 3 Fata ; Est
e - - Phone - = | 4 Non-Industrial | Actua
Company Name; Department Work Phone
Regular Job Title Superviso
Time on Job lime Employed Experience
Years Montr Ye: Month Years Mont
Witnesses to Incident
1 Name Company :
Address -
Home Phone Work Phone o
2. KName Company - -
Address ) RIS
Home Phone Work Phone: ) s
If Hospitallzed
Kame of Hospital: P ' 3 Phone: (
Address =g BRI S PN e
Stree City State 2ip
| Physiclan's Name: r= » — Phote: ¢ y
Address: e PSR -
‘ Stree Chy Stste Z1p
| Property Damage (sescrive property camagec anc gollar estimate of gcamage):
|

e




A Dunson of Ebasco Seraces ncorporaiad

Causative Factors of Accident/incident

borehole

Use Space Below to Map Location of Accident/Incident (inciude lar ark s ch 8s well number

Y L CHpBt PaAMmBae g4 i laalaT ot




A Dunsen of Ebasco Savacan :

| Report Prepared By
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A Duaron of Bbasco Senaces Incorporaied

CCIDENT/ANMDENT®RERORTOLLOW-UP 7 Ligiiih

Name of involved Empioyee:

First Micdie Las!

Date of Accldent/Incident: Project:

-
l
:
l
.
:

f

| Outcome of incldent:
| w
; o +
l —
|
Physiclan's Recommendations (anach retum-towork form if available):
|
-
-
-
Followwp Report Prepared By:
| Pnnt Ciearty Sgneure
Attach any additiona! Information to this form.
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Incldent Anatysls (circie one from each catagory):

Worker Ciass
Technician
imaistant
»s3oCiate
engineer
other

AW

engnee’
techrucian

we e 1
grolog st /Mydrogeoiog st
health anc safely
booiog s

meteoroiog st ‘
B oous Ty
QA/QC i
otrer

B T

WM e Ow

Work Phase

0l excavetior

C2 conmstnctior

03 general 1ano-

04 mechanica

05  office

Of  wearehouse

o7 welding

CE onlimg

0%  sampling (specry

10 other

Employment Period

01 1 weekor less :
2 24 weers !

€2 31-2 monmns

04  2-6 months

05 612 momns

O£ 1-2mas

07 &5 was

08 510 years

08 ewer 10 yeant

10 wnrown |

Approximats Age f

01 wncer 20 l

C2 20-30

03 -4

04 43-%0

0 %180

CE oweré:

C7  wrwnown

| 01

| 08

| 09
| 30 bruses

O

A A5 BR B B A B B b

Time of Accident
01 0801-1000
02 1001-1200
03 1201-1400
04 1401-1800
05 15601-1B00
06  1B0O1-2000
07 2001-2200
08 2201-2400
0% 0001-0200
10 ©201-0400
11 0401-0800
12 0601-0800

Injury Type

ynpatetion

sUan /sprar
crush/mash/smash
fraciure

c2
03
04

o€
07
OB

bum
contusion/adrasions
foreign body/eye injuny
faint/cizziness

€

i1 blisters
12 heanrg lose
13 rone-——refer 1o
lliness cooe
i4 othe:
Body Part
Ci heazface
C2 eve
C3: ea
04  reck/shosioers
CE  erm/elvow
O wnsi/Mman
07 thumb/finger
D& back
2 chest/iower trurk
O nbs
i Mg
2 g xnee
3 ioot/snkie
£ loe
£  hemia/rupture
€ rean st
7 mema!
E oesh
§ otlher

cul/puncture /laceration

5 545 HSA COIDENT/INCIDENT:REPORT(cont.)

injury Cause

Stroek by Teel e Obyjoct

01  had ol or maching In use

02 talling or fiying objects

03 tipping. siiding. or rolling
objects

obiect hardied by others
moving parts of machine
chject being IMed or
hended

motor vehicie

04
05
06

o7

Straie o0 Overaxarthos

10 Wurg

11  using ool or machine
12  pushing or puliing

i3 holding or camying ‘
14 reschirg ]

Cut, Pencture, Berape Injury by

15 hant wo!/no!l powered

1€ powered hanc ool
appliance

17 object being lted Mandies

18 Dbroken gless

Fall or Blip

21 onsame leve

-

22 ftrom diterent leve
23 slipped, but not fa!

| Btriking Against
31  object being handlec
32 sleppng on sharp odjects
33  statonary object
34 moving pans of machine
25  moving obyec!

Motor Vehicke Injuries

41 coliision with another
vehicie

42 collision with & fed obies!

43 wehle upse!

Cagnt On, la, o Botweoes

£1  machine or machine parns
$2 mechancel apperstus
£3  object handied /other objec!

Bun or Moot -Col Expoawre

€1 steam or hot funas

€2 welding opersios

€3 fire or Name

64 contact with hot obiect
€5 mcuds-chemcals

&€  hes! exrausion

67 hep! stroke

68 hyperthermis

€9 frostbhe

AN op g

Bt srsakines srocam {onpmne

71  contect with
Slectric s curre !
sufocation
EXPOBION OF
L5 Y

by s or inaect
fore ign body In ey
mescelanecus

e acrive

72
73

74
75
76

Hiness
§1  skin disanse
< rwapirstory dinense

3 scodental poisoning

$4  systemic effects

8L  oisorders due to
physcal agents

S repeiltve traurma
Gisorters

97 other describe




Guide to Recordability of Cases Under the
Occupation Safety and Health Act

Noiz: A case must involve 5
1f & case deah, or & fliness, or &0
4 npry. % m saploye
Resulu from a work Does not result froen 8
accadent o from & work sccident or brosn
caposure i e work &) exponse in e work
enviroeenen: &4 is envronmnen

ro i

A deah n il
e An diness 1 An mnjury which

invoives

l f
7 1 |
i ‘Ti:i: Li” Resmicuon| | Transle None
] (c,;::::‘ | w.s'..ﬁ..y of work w0 of
' f. 4o ! r”' ot mouon eother thess
| i3l al) ! e ob
! N
|\ Y Y \
Then case hergt
mus! be ok
recorded v
recorded




Guidelines for Establishing Work Relationship

Eveni or exposure
resulung in
inpry v Uness

Y

-

On orf
employer’s employer’s
e premises
Emnioyee Empioyes preses: Employee in Employes engaged
egaged in L the Jocaton as travel suns end o acuviry for
wori relates s condivon engeged in work o own peryonal us:
AUty of employmen: travel funcuon or enjoymen:
)
|
§
|
[ { Presume? Not
L o worl

L relaied







