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MEMORANDUM

SUBJECT: Request for a Removal Action and $2 Million Exemption at the Webster-Gulf
Nuclear Site, Wegster, Harris County, Texas

FROM: ‘6} Gregory )é I‘*ife, enior Un-Scene Coordinator
Site Response Section (6SF-R2)

TO: Myron O. Knudson, P.E., Director
Superfund Division (6SF ;

THRU: Charles A Gazda, Chief /&2
Response and Prevention Branch (6SF-R)

I PURPOSE

This memorandum documents the verbal zpproval for a Removal Action pursuant to the
Comprehensive Environinental Response, Compensation and Liability Act (CERCLA), as
amended, 42 U.S.C. §§ 9601 et seq., at the Webster-Gulf Nuclear Site ("Site") located in
Webster, Harris County, Texas. The memorandum also documents an exemption to the $2
million statutory limit for a Removal Action. The proposed action involves the removal and
proper disposal of the radioactive sources and contaminated wastes at the Site, and disassembly
and disposal of the contaminated buildings and foundations.

This memorandum also documents the use of the On-Scene Coordinator’s delegated
authority to initiate a Classic Emergency Response.

This action meets the criteria for initiating a removal action under the National
Contingency Plan (NCP), 40 CFR §300.415. This action is expected to require less than twelve
months.

II. SITE CONDITIONS AND BACKGROUND

CERCLIS # TX0000605420
Category of removal: Classic Emergency
Site ID # 06MD
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A. Site Description

1. Removal site evaluation

The Webster-Gulf Nuclear Site (“Site”) is located in Harris County. At the Webster Site
are numerous radioactive sources and radioactive-contaminated wastes, materials, and structures.
Machining of radioactive sources, spills, and other releases during operations at the Site
contaminated the structures and equipment. The radiation level in the structures has resulted in
their being defined as a High Radiation Area, and therefore time and shielding precautions must
be observed. Several radioactive isotopes have been identified throughout the facility.

The meters and monitors have detected elevated radiation beyond the perimeter of the
Webster Site. This is from the “shine” from the gamma radioactive sources within the building.
The level of radiation at the perimeter is high enough to be of concern to the Texas Department
of Health, Bureau of Radiation Control (TDH-BRC).

Gulf Nuclear prepared radioactive sources for use in the oil field, for medical services, for
chemical plant processes, and research purposes in the space program. Sources used in the oil
field were bundled inside a downhole tool that would “light up” the formations or grout in a well
in order to evaluate the formation or determine the effectiveness of the grout job. Other sources
were used in a variety of diagnostic and therapeutic forms in the medical services. The chemical
industry uses radioactive sources to determine the quality of welds in pipe, density of fluids, and
other operations. These sources are normally stored in “pigs” or shieldirig devices usually made
of thick walls of lead, polyethylene, or paratfin.

Gulf Nuclear also prepared tracers. In the oil patch, tracers are typically radioactive sand
that is pumped along with proppant and settle in place within the formation during a fracturing
operation. Medical tracers are short half-life isotopes made to be injected into a body.
Radioactive Iodine-131 was also prepared at the Site for thyroid treatments.

The investigation has found radioactive contamination on the building walls and floors at
the Webster Site. The construction of the building and type of contamination do not allow for
effective and efficient decontamination of the structure. Experience at the Gulf Nuclear site in
Odessa, Texas, has shown that building decontamination is not realistic. However, portions of
the structures are not contaminated, or contaminated below level of concem.

The Webster facility is also associated with a site located on Tavenor Road in Houston.
The Tavenor-Gulf Nuclear Site (O6ME) is located about 10 miles away. The TDH-BRC has
indicated that the two facilities operated as one for most of the time.

2. Physical location

The Site is located at 202 Medical Center Boulevard in Webster. The immediate area is a
medical center with clinics, offices, and a hospital. To the east is a breast cancer diagnostic
clinic separated by only a sidewalk. To the west is a medical office building and then the Clear



Lake Regional Hospital. The front door opens onto Medical Center Boulevard to the south.
Parking lots for the clinic and doctors’ offices surround three sides. A dog kennel is located to
the north, separated by a parking lot of two rows of parking and the driveway. Retail stores,
other commercial buildings, and ball fields are nearby in the busy urban area of the immediate
vicinity. New housing construction has started in the empty field across Medical Center
Boulevard.

3. Site characteristics

The Webster Site has a senes of structures that are connected or abutted on a plat of
approximately 300 feet by 85 feet. Materials of construction include brick, prefab metal, and
wood siding. There are ten distinct areas consisting of laboratories, machine shops, storage
areas, and offices. The entire Site is fenced as a result of the EPA emergency response initiated
on October 18, 2001.

The building has central air conditioning units on the roof. The roof has decayed and the
units are sinking into the roof and are a threat to fall through. That could leave a large hole in the
roof, exposing the contaminated structure to the weather.

An investigation conducted by U.S. Ecology in September 2001 found significant
radioactive contamination on walls and floors in several rooms. The contamination was not
limited to the radiation containment areas, as the investigation found Alpha contamination 120
times greater than background at the opening of the front door. Dust and dirt in the office area
had readings of 650 times that of background.

Radioactivity in frequented pathways, such as office entryways, was as high as 400,000
counts per minute (cpm) as measured by Geiger Mueller detectors. A count per minute
represents a degradation of the radioactive material atom, measuring the alpha, beta, or neutron
particle released by the atom. The naturally occurring background is 40 to 60 cpm. A paper
towel dispenser at the Site was measured at 300,000 cpm, a refrigerator at 10,000 cpm.

Subsequent investigation by the EPA has revealed that the contamination at the Site is
much more extensive than indicated in the U.S. Ecology report. The EPA has found numerous
additional radioactive sources at the Site. .

While Gulf Nuclear was operating, a significant release occurred involving a metal lathe.
Americium-241 was spewed throughout the room. Fabric, which was designed and used to
prevent the contamination of structures, was placed on floor, walls and cziling of the room.
When the fabric was pulled back, the detectors measured the degradation at approximately
2,000,000 cpm on the floor.

A dead rat found in the front office had a gamma radiation level reading of 2,000 micro-
Roentgen/hour (mR/h); natural background for the area is only 40 mR/h. Cockroaches registered

60,000 cpm.



Every room located at the Webster facility exceeded the acceptable surface limits for
radioactivity, as defined by Title 25 of the Texas Administrative Code, Chapter 289.

4. Releases or threatened release into the environment of a hazardous substance, pollutant
or contaminant

An inventory of the radionuclides at the Webster Site includes predominately Cesium-
137, Americium-241, Cobalt-60, and Radium-226. A detailed inventory of the material found in
the building is included in Attachment 3. The radionuclides Cesium, Americium, Cobalt,
Radium, and the others are designated hazardous substances as defined in Section 101(14) of
CERCLA, 42 U.S.C.§ 9601(14), and 40 CFR § 302.4.

The TDH-BRC maintains the perimeter thermo-luminescent dosimeters (TLDs) to
monitor the radiation being emitted from the Site. In the report provided by TDH-BRC to EPA
on November 8§, 2001, the highest annual dose rate recorded at a station at the Webster site was
1966.5 milli-Rem (mRem), and an adjacent TLD recorded 1585.7 mRem. On the opposite side
of the building, a TLD recorded an annual dose rate of 1148.7 mRem. The background TLD
recorded 71.7 mRem. The permissible annual dose rate for the public is ).1 Rem, and for
occupational exposure is 5 Rem (10 CFR §§ 20.1302 and 20.1201).

Employees of the neighboring clinic wear personal dosimeters as part of their
occupational requirements. Exposures to radiation have been recorded on TLDs worn by
employees working in the clinic closest to the Site. Patterns of exposure indicate a significant
contribution from the Site, although the exposures recorded are within the permissible limits.

5. NPL status

The Site is not on the NPL. The Site has not been ranked for possible inclusion on the
National Priorities List.

6. Maps, Pictures and other graphic representations

Attachment 1 Enforcement Addendum

Attachment 2 Site Map

Attachment 3 Site Specific Decommissioning Cost Estimate, Prepared for the U.S. Bankruptcy
Court, 10/18/2001

Attachment 4 U.S. EPA Fact Sheet on Ionizing Radiation, No. 1 (EPA 402-F-98-009)

Attachment 5 U.S. EPA A Fact Sheet on the Health Effects from Ionizing Radiation, No. 2

(EPA 402-F-98-010)



B. Other Actions to Date

1. Previous actions

Following the October 17, 2001 conversion of the owner’s Chapter 11 bankruptcy
proceedings to a Chapter 7 bankruptcy, the State of Texas requested assistance from EPA. Under
the OSC’s authority, a new fence was constructed to completely enclose the Webster facility.
Other repairs and actions were taken to bolster the security of the Websterr and Tavenor sites.
EPA also took control of the alarm systems at both sites.

2. Current actions

Following verbal approval by the Region 6 Superfund Division Director on October 26,
2001, crews have mobilized to the Site and begun the cleanup actions. The sources have been
accumulated from the various rooms in the buildings and staged for proper disposal. Debris has
been cleared from the building. The air conditioning units have been removed from the building
roof and other actions have been taken to stabilize the facility and reduce radiation exposure.
The investigation to determine potentially responsible parties continues.

C. State and Local Authorities' Roles

1. State and local actions to date

Since the closing of the facility in 1992, the TDH-BRC has worked with Gulf Nuclear
and its bankruptcy trustee to identify, remove and dispose or reuse some of the sources left in the
Webster facility.

2. Potential for continued State/local response
The TDH-BRC has indicated its continued interest and its commitment to participate in

the proposed removal action. The TDH-BRC is expected to assist in the identification of
radioactive contamination and the isotopes, and confirmation of decontamination. The TDH-

BRC assistance will facilitate the disposal and transportation procedures.

III. THREATS TO PUBLIC HEALTH OR WELFARE OR THE ENVIRONMENT, AND
STATUTORY AND REGULATORY AUTHORITIES

A. Threats to Public Health or Welfare

The current conditions at the Site meet the following factors which indicate that the Site
is a threat to the public health, welfare and the environment and a removal action is appropriate
under Section 300.415(b)(2) of the National Contingency Plan. Any or all of these factors may
be present at a site yet any one of these factors may determine the appropriateness of a removal
action.



1. Exposure to Human Populations, Animals or the Food Chain, NCP Section
300.415 (b)(2)(1)

People can be exposed to the radiation from the perimeters of the Site. The perimeter
monitoring instruments have detected radiation levels that require limited exposure to people in
that area. Within the facility, a member of the general public would exceed the hourly allowable
dose of radiation within a few minutes. The allowable dose for individual members of the public
is found in 10 CFR § 20.1301, and allows no more than 100 mRem per yzsar and no more than 2
mRem in any one hour. The perimeter dosimetry registered an annual dose of 1966.5 mRem.

In addition to the gamma radiation found at the Site, alpha and beta sources and
contamination were also found in the building. The particulates were found as surface
contaminants on walls, floors, equipment, and tools. People coming into contact with those
contaminated surfaces could have picked up the radioactive particles or ingested or inhaled the
contaminated dust particles.

The clinics and medical offices share patients, and as a result there is a high volume of
pedestrian traffic in front of the Webster facility. The neighboring breast diagnostic clinic makes
uses of every parking space in its lot. Eighteen of the spaces are along the exterior wall of the
facility, where the dosimeter registered 1148.7mRem.

2. Hazardous Substances or Pollutants or Contaminants in Drums, Barrels, Tanks, or
Other Bulk Storage Containers, That May Pose a Threat of Release; NCP Section
300.415 (b)(2)(1i1)

At the Webster Site, radioactive-contaminated waste is stored in pigs, bags, and boxes.
The waste includes a combination of suits and gloves, laboratory supplies, and miscellaneous
material. It is contaminated with alpha, beta, and gamma radiation. Oil, water, and sand in
ground vaults are contaminated with several radioactive isotopes.

Over 300 radioactive sources have been found at the Site. The sources are the capsules,
disks, bottles, or vials prepared for use in the various 1ndustr1es The count of sources includes a
single 18 Curie Cesium source and bundles of Radlum needles A bundle of Radlum needles
ranges from 3 to 150 per bundle. Americium-241, Ces1um-13 Radium-226, and Cobalt 60 are
the primary radioactive isotopes found. Radioactive isotopes of Strontium, Plutonium,
Europium, Thorium, Uranium, Polonium, Iodine, S1lver Iridium, and (J.idohmum have also been
found on the Site in significant quantities. . :
C l

At least 25 vaults have been found at the Slte These vaults are constructe’d of metal or
plastic pipe and placed in the ground, thus usmg the ground as shielding. The vaults typically are
used to store sources. Contaminated oil and sand hﬁve been found in some of the vaults.
Investigation of the other vaults will be conducted as' 'protective shielding and equipment are

erected to safely explore the contents.



3. Weather Conditions That May Cause Hazardous Substances or Pollutants or
Contaminants to Migrate or be Released. NCP Section 300.415 (b)(2)(v)

The area is subject to hurricanes and other severe weather. Since the building itself is
contaminated, any structural damage would cause the radioactive contaminants to be released.
The building does provide protection for the containers and other contaminated items. However,
the building is highly contaminated, and if the building is significantly damaged, the
contaminants could easily migrate off-site. Gulf Nuclear installed shielding which was
comprised of pouring lead shot or oil between wall panels or window panes. Damage to these
building components could release the shot or oil.

4. Threat of Fire or Explosion, NCP Section 300.415 (b)(2)(v1)

The volume of volatile chemicals is minimal and does not present a high risk of fire or
explosion resulting from those chemicals. However, the fire department is on record as saying
that should a fire occur, it will take no action to fight the fire or enter the building. A fire could
carry radiation in the plume which could be disperse throughout the city.

5. Availability of Other Mechanisms, NCP Section 300.415 (b)(2)(vit)

The TDH-BRC is expected to participate in the removal action, and its involvement will
be instrumental in facilitating the proper disposal of the radioactive. The TDH-BRC has
indicated that it has exhausted its capability to dispose of the remaining material. The TDH-BRC
does not have the mechanisms to conduct the required removal action.

No activity is expected from the potentially responsible parties (PRPs). The bankruptcy
trustee does not have the capability to perform the removal action. Sources and wastes that could
easily be linked by the TDH-BRC to a PRP have been previously disposed of off-site.

6. Other Situations or Factors That May Pose Threats to Public Health or Welfare of
the United States or the Environment, NCP Section 300.415 (b)(2)(viii)

If the Site was intentionally set on fire, the contamination could spread over a very wide
area. Homes, businesses, hospitals, malls, sch(?ols, and parks would be severely impacted. Soil
contamination above the action levels could exist in‘an area igreater than the size of the City of
Webster. The nearly 300 known radioactive sources ¢ould be involved in the fire, as well as the
severely contaminated building features. Walls, floors, and air handling equipment are so
contaminated that they could significantly contribute to the widespread contamination of the
surrounding community. ‘ |

B. Threats to the Environment

Runoff from the sites has the potential of contaminating the bayous and other drainage
pathways. The water would enter Clear Lake and subsequently Galveston Bay.



IV. ENDANGERMENT DETERMINATION

Actual or threatened releases of hazardous substances, pollutants or contaminants from
this Site, if not addressed by implementing the response action selected in this Action
Memorandum, may present an imminent and substantial endangerment to the public health,
welfare, or the environment.

V. EXEMPTION FROM STATUTORY LIMITS
1. Immediate Risk to Public Health or Welfare or the Environment

The amount of radiation recorded at the perimeter of the Site poses an immediate risk to
the public who may work or live in close proximity. The exposure standards require limited
exposure to the radiation levels detected at the perimeter. Continued exposure to the radiation
has been linked to respiratory effects, anemia, and other adverse health effects. The
radionuclides are considered carcinogens, and cancer is the major effect of concern. The
permissible exposure level for members of the public entering the building or even remaining at
the perimeter would be exceeded quickly.

Gamma (), Beta (3), and Alpha () radiation have been found in sources and in the
form of contamination in the building. Each of these forms of radiation poses a different threat
to human health based on the characteristics of each. Gamma radiation is wave-like and can
penetrate skin or other such barriers. Beta and Alpha radiation are particles, and barriers are
inore effective but the particles can enter a body by ingestion or inhalation. The pariicles could
then have an effect on the cells of the body, causing cancer or mutations. See Attachments 4 & 5
for Health Effects of ionizing radiation.

Several radioactive sources on the Site pose an immediate danger. Exposure to the 18-
Curie Cesium-137 source and other sources would result in immediate tissue damage. Several of
the Americium-Beryllium (AmBe) sources are breeched and leaking. The fine powders are
respirable and easily suspended in the air.

2. Continued Response Actions are Immediately Required to Prevent, Limit, or Mitigate
an Emergency

The proposed response action will remove the immediate threat from the radioactive
sources and contamination. The dose rate from the radiation in the structures is high and requires
limits on the exposure to humans. However, should something disrupt the integrity of the
building or one or more of the several containers, the migration of the radioactive material could
be widespread. The State has expressed concern that material from the Site may lead to the wide
spread contamination. ‘ :

Several Americium-241 and Cesium-137 sources are stored in the building. Direct
exposure or even proximity exposure to the unshielded sources would have an effect on humans.
Cell damage could occur immediately and the potential for long-term effzects is great. One of the



Cesium-137 sources has an activity of 18 Curies; the cleanup level established by EPA is 40
pico-Curies (pCi) or 40 x 10" Ci.

3. Assistance Will Not Otherwise be Provided on a Timely Basts

The State has exhausted its response capabilities. Through the BR.C, many sources and
contaminated materials were properly disposed of at off-site facilities. However, no other PRPs
can easily be identified to dispose of the remainder of the material. The owner of the Site, The
GNI Group, Inc., is no longer an entity that can respond. There are no other state or local
agencies capable of conducting the response on a timely basis.

The State of Texas Natural Resource Conservation Commission (TNRCC) has committed
to contribute ten percent of the cleanup cost to expedite the response. The TDH-BRC has
committed to assist with the EPA-lead response by providing personnel and equipment on-site.

V1. PROPOSED ACTIONS AND ESTIMATED COSTS |

A. Proposed Actions

1. Proposed Action Description

The radioactive sources and wastes will be packaged and transported off-site for disposal
at a proper facility that is in compliance with the EPA Off-site Rule. The buildings and
foundations will be disassembled and disposed of off-site at an appropriate facility. The
contaminated material will be screened and segregated to minimize the volume of radioactive
material. If any of the sources are viable for reuse, the TDH-BRC may assist with the proper
transfer of licensing for future use. The foundation will be backfilled to appropriate grade.
Cleanup levels for each different radioactive isotope are based upon Title 25 of the Texas
Administrative Code, Chapter 289.202.

2. Contribution to remedial performance

No remedial action is expected to take place at this Site. However, should conditions
change or more information is found that indicates$ a remedial action is appropriate, the proposed
action is consistent with any potential remedial action.

3. Description of alternative technologies
There are no alternative technologies that could feasibly be applied.

4. Applicable or relevant and appropriate requirements

This removal action will be conducted to eliminate the actual or potential release of a
hazardous substance, pollutant, or contaminant to the environment, pursuant to CERCLA, 42
U.S.C. § 9601 et seq.,-and in a manner consistent with the National Contingency Plan, 40 CFR.



Part 300, as required at 33 U.S.C. § 1321(c)(2) and 42 U.S.C. § 9605. Pursuant to 40 CFR Part
300.415()), fund-financed removal actions under CERCLA § 104 and removal actions pursuant
to CERCLA § 106 shall, to the extent practicable considering the exigencies of the situation,

attain the applicable or relevant and appropriate requirements under Federal environmental law.

Due to the fact that consolidation and off-site disposal are the principal elements of this
removal action, RCRA waste analysis requirements found at 40 CFR §§ 261.20 and 261.30,
RCRA manifesting requirements found at 40 CFR § 262.20, and RCRA packaging and labeling
requirements found at 40 CFR § 262.30 are deemed to be appropriate requirements for this
removal action. Regulations covering the transportation of radioactive materials include 49 CFR
§ 173, Subpart [; 10 CFR § 71 and 10 CFR § 61. Ambient air quality standards at 40 CFR 50
will be used, as applicable, to protect the quality of air during the implementation of the action.

5. Project schedule

The duration of activities is expected to be four to six months, depending upon weather
conditions and scheduling, and the availability of disposal contractors and other contractors.

B. Estimated Costs

The Region 6 Superfund Division Director gave verbal approval on October 26, 2001, to
conduct the removal action and established a ceiling of $4,500,000 for the cleanup contractors
and disposal. That ceiling was to cover both the Webster-Gulf Nuclear and the Tavenor-Guif
Nuclear actions. The conditions as understood by EPA on October 26, 2001, were consistent
with a cost estimate of $4,500,000; however, the number of‘unanticipated sources, hidden rooms,
and levels and quantities of contamination have raised the original estimate of costs. The
Tavenor-Gulf Nuclear site will be addressed in a separate action memorandum. The original
approval to initiate the Classic Emergency Response was provided by the OSC using his
delegated authority, with the Classic Emergency Response ceiling initially established at
$50,000.

Extramural Costs

‘ : C
Cleanup Contractor........c...coevneriirieniinreensbinenecenne fesssssnsnasseanernnenen $5,750,000
(Includes the $50,000 ceiling for the Emergency Action) ‘ E

C .
START‘ ......... SR $100,000

TOTAL, EXTRAMURAL COSTS ............ TR TR KA $5,850,000




VII. EXPECTED CHANGE IN THE SITUATION SHOULD ACTION BE DELAYED
OR NOT TAKEN

If this action is not taken at the Site, the potential for human exposure to contaminants at
the Site will remain unabated. The drums, boxes, and bags will continue to deteriorate and the
radioactive material will be released. The building is subject to vandalism, and people coming
into contact with the contamination will be exposed to dangerous levels of radiation. Vandalism
or damage from storms could result in the release and migration of the radiation.

VIII. OUTSTANDING POLICY ISSUES

It is anticipated that several glove-boxes or hot-cells will exceed the classification of
Class C waste. There are no current disposal facilities for commercial greater-than-class-C waste
(GTCC). The Department of Energy (DOE) has facilities that are capable of taking the GTCC
waste.

IX. ENFORCEMENT

See Attachment 1.

X. RECOMMENDATION

This decision document represents the selected removal action for the Webster-Gulf
Nuclear Site, in Webster, Harris County, Texas, developed in accordance with CERCLA as
amended, and not inconsistent with the NCP. This decision is based on the administrative record
for the Site.

Conditions at the Site meet the criteria as defined by 40 CFR Section 300.415(b)(2) of the

NCP for a removal, and I recommend your approval of the proposed removal action and your
approval of the $2 million dollar exemption. The total project ceiling will be $5,850,000.

APPROVED VL M %, WD ATE X /{?.{Z / & 5 —




MEMORANDUM

SUBJECT: Request for a Removal Action and $2 Million Exemption at the Webster-Gulf
Nuclear Site, Webster, Harris County, Texas

FROM: Gregory E. Fife, Senior On-Scene Coordinator
Site Response Section (6SF-R2)

TO: Myron O. Knudson, P.E., Director
Superfund Division (6SF)

THRU: Charles A. Gazda, Chief
Response and Prevention Branch (6SF-R)

I PURPOSE

This memorandum documents the verbal approval for a Removal Action pursuant to the
Comprehensive Environmental Response, Compensation and Liability Act (CERCLA), as
amended, 42 U.S.C. §§ 9601 et seq., at the Webster-Gulf Nuclear Site ("Site") located in
Webster, Harris County, Texas. The memorandum also documents an exemption to the $2
million statutory limit for a Removal Action. The proposed action involves the removal and
proper disposal of the radioactive sources and contaminated wastes at the Site, and disassembly
and disposal of the contaminated buildings and foundations.

This memorandum also documents the use of the On Scene Coordmator S delegated
authority to itiate a Classic Emergency Response
n1t1at1ng a |removalﬁ action unde1 the Natlonal
15 ﬁr This actlon is expected to require less than twelve
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months. ‘[
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Decommissioning Cost Estimate Report

1.0 INTRODUCTION

This site specific Decommissioning Cost Estimate Report (DCER) provides the information
needed to identify site hazards and to select worker protection methods during subsequent clean-
up activities. The more accurate, detailed. and comprehensive the information available about
the site. the more the protective measures can be tailored to the actual hazards that workers may
encounter.

US Ecology was issued an “kngagement Letter” by the U.S. Bankruptcy Judge,
United States Bankruptcy Court. Southern District of Texas dated August 20, 2001 containing
authorization to proceed with the work referred to in the letter.

This report contains a summary of the characterization performed at Gult Nuclear of Louisiana’s
Webster and Tavenor. Texas Facilities by US Ecology of Oak Ridge. Tennessee between
September 4, 2001 and September 10. 2001. This report has been provided to the below listed
court on the date of October 18. 2001.

The Honorable Wesley W. Steen
U.S. Bankruptcy Judge

United States Bankruptcy Count
Southern District of Texas

The Webster Facility began operations tn 1971, primarily supplying radioactive tracers to the oil

field industry. Over the next few years. operations expanded to include Am-241 neutron sources.
Cs-137 sources and Ir-192 radiography sources. Many radioisotopes, such as Co-60 and Ra-226.
were used in manufacturing products used primarily in the oil field industry.

Operations began as.Nuclear Environmental Engineering Incorporated and operated as NEEI for
several vears. The name was changed to Gulf Nuclear and eventually to the GNI Group. Inc.
(*GNI™). The facility and 1ts radioactive business was sold and the facility was then operated by
a third-party as Gulf Nuclear. Inc. Several vears later. the facilities were returned by the third-
party owner to the GNI organization under the name of Gulf Nuclear of Louisiana, Inc.

At the time of this survey. the facilities were not in operation and had been shut down for several
vears. The general condition of the site 1s that ot disarray and untidiness. No security personnel
are located at either facility.

1.1 Purpose
The following text is an excerpt from the State of Texas “Guiaelines for Preparing a

Decommissioning Cost Estimate Report (DCER). US Ecology prepared this DCER using guidance
from this document.
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e purpose of e DUER s o determine the proper amount of financial assurance 1or
decommissioning the licensed facilities. In preparing the DCER. one should assume that the Texas
Deparument of Health will engage a party other than the licensee 1o decommission the facility. The
party must be specifically licensed by either the Texas Department of Health or the United States
Nuclear Regulatory Commission or an Agreement State to possess and/or use the radioactive
material encountered at the facility to be decommissioned and is authorized to perform
decontamination of equipment and facilities at temporary job sites. If the party is not already
licensed by the TDH to engage in such work. then the cost of either obtaining such a license or the
cost of obtaining reciprocal recognition of their out of state license should be included in the cost

estimate.

If the person engaged to perform the decommissioning of the facility is not a licensee within the
Houston area. then the cost estimate should include the cost for travel to and from the Houston area.
lodging and meals in the Houston area for the duration of the decommissioning effort. and the cost
for local transportation.

The DCER should identify the classifications of personnel who will be needed to decommission the
factlity and their rate of compensation. For example:

Position Compensation
Supervising Health Physicists $XX/hr
Health Physicist Technician $XX/hr
Laborer $XX/hr
Clerical $XX/hr

The DCER should estimate the amount of time and the staff needed to review both the Texas
Department of Health license file on the licensee's operations and history and the licensee's own
records to determine the radioactive material which the licensee may have possessed. where it
was used and where loss of control of the material occurred.

In estimating the amount of time. staff and equipment needed to begin radiological
characterization of the licensee's facility. the following should be done:

1. Identify each building. room or area in a building (including closets). and areas outside
buildings that comprise the facility.

2 Provide the dimensions of each building. room or area in a building. and areas outside
buildings at the facility.

3. Describe the nature of the construction of the floor. walls. and ceiling of each room or
area in a building.

4. ldentify the contents of each room or area in a building and areas outside buildings at the
facility.

5. Identify the location of each plumbing feature (e.g.. floor drains, sinks, commodes.
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Decommussioning Cost Estimate Repont
shower stalls, washing machine drains. etc.) in each room or area in a building or area
outside buildings at the facility with a connection to either a sanitary sewerage or septic
tank or holding tank.

6. Identify the location of each ventilation intake register and duct work in each room or
area in a building.

7. Identify the location of each air handling system in each room or area in a building. This
includes blower units. filter units and discharge ducting and outlets.

8. Identify the radiological monitoring/detection equipment needed to characterize the
facility.

The DCER should systematically assess the cost for decommissioning the facility by tabulating for
each room or area 1n a building. and for each area outside a building the type of surveys performed.
the personnel to be used. the amount of time estimated to perform the survevs and the cost for such.
the type of analytical services needed (if required. such as wipe sample analysis. soil sample
analysis, or chemical analysis). an estimate of the radionuclides and activity expected. and an
estimate of the volume of waste and the waste form.

The DCER should identify the type of decontamination methodology that will be needed for specitic
areas (e.g., rooms) or features (e.g.. glove boxes) at the facility. or if demolition will be the prefered
management methodology, and the equipment needed for each and the type of personnel to be
engaged to conduct. The cost for these should be estimated for each area.

The DCER should identify the type and number of containers needed for the waste generated in
decommissioning and the total cost and cost per container. and vendor for the containers.

The DCER should identifyv the disposal facility to which specific waste can be sent for disposal and
provide the estimated cost for such. The cost estimate should include the details of the disposal cost
estimate, packaging of the waste. surveving and labeling of the waste containers. loading of the
waste on to transport vehicles. survey and placarding of the vehicles. preparation of the required
shipping papers and manifest. and the cost for transport to the disposal site.

If waste cannot be disposed of at a current disposal facility, the DCER should 1dentify the waste
waste as to radionuclide(s) and volume and a plan stated for management of the waste. The plan for
management of the waste should describe how the waste is stored. where it is stored. how it is
secured, how it 1s monitored to preclude unauthorized entry to the storage area and/or removal of the
material. how it is to be protected against flood. fire and wind. and an estimate of the cost for each of
the aforementioned and ultimate disposal.

The DCER should identity the tyvpe of program (i.c.. computer code} that will be utilized to
demonstrate that the facility will meet the 25 mrem/vear limit. the equipment and its cost for running
the program, the personnel who will be used to run the program and their cost. The personnel and
cost for preparing a report to the state documenting the decommissioning of the facility.
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a. Title 49. Code of Federal Regulations. Parts 171 to 174, "Transportation”™, Revised as of
April 1. 1996.

b. U.S. Nuclear Regulatory Commission. DRAFT NUREG/CR-35849. “Manual for Conducting

Radiological Surveys in Support of License Termination™, February, 1993. :

Title 25 of the Texas Administrative Code (23 TAC) Section (§) 289.252(gg)(1) and (2).

Title 25 TAC §289.254(h)(1) and (2).

Title 25 TAC §289.252(gg)(5).

NUREG -1575. Multi-Agency Radiation Survey and Site Investigation Manual

(MARSSIM)

Title 25 TAC §289.254(h)(5).

NUREG/CR-5849 Manual for Conducting Radiological Survevs in Support of License

Termination

-~ 0 a6

50

1.3 Site Description

The following text provides a brief physical description of the Webster and Tavenor facilities.
Characterization data for the two facilities 1s located in Section 2.0.

1.3.1 Webster Facility Description

The east side of the Webster facility shares a parking lot with a Breast Cancer Medical Facility.
The west side of the facility is enclosed with a cvclone fence. This fence is posted as a
Radioactive Materials Storage Area. The south. north and east sides of the buildings are not
posted.

It 1s evident that the facility has experienced at least one recent break-in or burglary. This is
evident by a large broken window in the front otfice area that has since been secured with
plywood.

The Webster facility basically consists of ten areas: 1) office section, 2) laboratory section. 3)
radiography area. 4) machine shop. 5) old Cs-137 & Am-Be labs. 6) leak test lab, 7) new Cs-137
& Am-Be labs) 8) tracer lab. 9) storage area and 10) operational support areas.

The following is a brief description of these ten areas:

) Office Section

The front office section ts common residential construction with wood paneling inside and frame
and brick construction on the outside. The building sits on a concrete pad foundation. The floor
in this section is covered with asphalt tile and carpet. There are two air conditioning systems,
one overhead system (top of the roof) and one closet type.

2) Laboratory Section
The Laboratory Section of the front building contains four labs and ore storage area. These labs
are 2 x 4 frame construction with sheet rock walls. The floors are covered with poured in place
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urethane material.

3) Radiography Room
The Radiography room contains a lead shot hot cell. The double walls are 6 apart and the mild
steel in 1/8" thick.

4) Machine Shop

The Building Two area is the mechanical shop and at one time contained lathes and metal
working machines. This area has a concrete floor that has been painted. The walls and ceiling
are sheet rock. All of the partitions are 2 x 4 framing with sheet rock covering.

S) Old Cs-137 & Am-Be Labs

The (0Old) Cs-137 room contains two hot cells that have not been used for several years. One hot
cellis2°x 2" x 2 and the otheris 4" x 4" x 4°. The cells are constructed of mild steel. These
two cells have contact readings of 5000 mR/hr.

The (Old) Am-Be Lab contains two Am-241 glove boxes. This room was not used for several
vears. The glove boxes are 2" x 3" x 4". They are unshielded and constructed of mild steel.
These hot cells have an estimated Cune content. based on MicroShield calculations. of 1-Curie.
A copy of the MicroShield calculation is attached.

6) LLeak Test Lab

The Leak Test Lab contains a wooden hood and two glove boxes. These units are small and
were used for Tritium and [-125 operations. The cabinets are wooden and can be easily removed
if necessary.

7 New Cs-137 & Am-Be Lab

The Cesium area is a lab that contains Cs-137 hot cells. The floor i1s covered with tile and the
walls are covered with sheet rock. The walls are stacked 8" x 8" x 16" solid concrete blocks.
Care must be taken to keep these blocks from being contaminated.

The Am-Be Lab is a double contained Am-241 hot lab. The walls are concrete blocks covered
with sheet rock. The floor is concrete covered with tile. Caution must be exercised to keep the
blocks free of contamination.

8) Tracer Lab

The Tracer Lab contains an area which was used for packaging and shipping of radioactive
material. This building is a metal building with exposed surfaces. The inside surfaces are coated
with blown on insulation. There is an inside area that contains hoods and glove boxes that were
used for tracer materials. The devices are constructed of wood.

This Tracer Lab contains two hot cells. One cell was used for work with Gd-153 and Sc-46.
This cell is a double walled cell filled with lead shot. The second cell is constructed of concrete
blocks covered with hard board. This cell contained Ir-192.

9 Storage Area
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{10 PAck OULIAINY sy Gsed FOT stordge. 1 oe Dulidimy is metad witn a conerete toor. There s a
radioactive waste bunker that is constructed of concrete blocks. There is an enclosed area behind
the Gd-153 cell to prevent the spread of contamination from the hot cell. There is a down hole
high bressure unit in the floor. This unit is approximately 6" deep. The open area inside the
security fence is covered with asphalt that is approximately 2™ thick. ‘

10) Operational Support Areas
The room labeled “Pipeliner™ was used for shipping and contains only wooden cabinets.

The room that is not labeled was used as a lunchroom and as a storage room. This room does not
contain any radioactive equipment.

1.3.2 Tavenor Facility Description

The Tavenor facility i1s located on a 5.01-acre site. The site has five buildings and surrounding
grounds. Four of the five buildings are the remains of the process area that was occupied by
Gamma Industries. The property was sold to GNI in 1985. GNI has performed partial
decommissioning in the four remaining process buildings. The fifth building was constructed
five vears ago to store radioactive waste generated during the decommissioning performed by
GNI. The site basically consists of 1) New Waste Storage Building. 2) One Story Brick Office
Building. 3) Fabrication/Machine Shop. 4) Am-Be Lab. 5) Radiography Lab. and 6) Surrounding
Grounds.

The following is a brief description of these six areas:

1) New Waste Storage Building

The new waste storage building is constructed from sheet metal with a concrete slab floor. The
building is elevated ~ 2-feet above grade. The ceiling is 20-feet high with a double-pitch. The
intertor space is ~2.800 square feet.

There are 52 B-25 boxes of waste currently stored inside. These boxes are single stacked and
comprise approximately 80% of the available floor space. Fifty B-25 boxes contain soil and
gravel from remediation of Tavenor’s radioactive contaminated leach fields. Two boxes contain
Am-Be hot cells. These boxes are easily identified as they are 1.5-feet taller than the rest of the
boxes. They were staged in the middle of the storage building with the soil boxes placed around
them for shielding.

There are two equipment roll-up doors and one personnel door. The building does not have a
ventilation system. This building does have electrical and is equipped with an alarm system.

2) Brick Office Building

The one story brick office building comprises ~4.500 square feet of floor space. This building
has been partially remediated. This building is in a deteriorated condition and is unsafe for
personnel entry. Many of the interior structural supports and roof beams have collapsed.
Sections of the roof have collapsed. The floor in some areas has been removed. Carpet from this
building was removed during remediation and placed outside for storage. The carpet is
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rad1olog.1call\ contaminated. Readings were collected with a G-M Detector that ranged between

20.000 counts per minute (cpm) to 50.000 cpm.

3) Fabrication/Machine Shop

The fabrication/machine shop is a 785 square toot metal building with a small storage loft. The
floor area is littered with old fabrication equipment and an assortment of discarded junk. Several
ttems. such as drill bits. had elevated readings of radioactivity up to ten times background.

4) Am-Be Lab

The Am-Be Lab has been 90% demolished. One sheet metal wall, several steel wall support
beams and approximately 20% of the sheet metal roof still exist. The concrete floor has
undergone scabbling to remove contamination. The scabbling was performed by GNI personne!.
The building sits on concrete slab footprint of 795 square feet. GNI believes that Cs-137 sources
may have been historically manufactured in this building as well.

5) Radiography Lab

The radiography lab is a concrete bu1ld1nE with 624 square feet of tloor space. It has two rooms
of about equal size. Each room has had partial remediation performed in the interior areas. 1.¢..
concrete floor scabbling, sub-floor soil removal. and equipment removal. This building still has
extensive radioactive contamination. Readings of ImR/hr were found on the floor and walls.

6) Surrounding Grounds

The surrounding grounds around the before mentioned buildings is ~75% overgrown with dense
trees and underbrush. Much of the ground was under six to twelve inches of water at the time of
the characterization survey. Thick swarms of mosquitoes are present. Approximately 4.000
square feet of broken asphalt and concrete covers the grounds between the buildings.

Radioactive contaminated leach fields are located throughout the surrounding grounds. There is
a total of one thousand feet of leach field line at Tavenor. Section 2.0. Historical Review.
describes the leach fields in more detail.

2.0 HISTORICAL REVIEW

Texas radioactive materials license 1.02995 and 1.O3378 were reviewed tor the period 1983 to the
present. Both licenses are issued in the name of GNI of Loutsiana. Incorporated. License
L£02995, formerly LO16354 extends back to the early 1970°s when the predecessor of GNI of
Louisiana. Gulf Nuclear was named Nuclear Environmental Engineering. Incorporated. License
L03378 was orniginally issued to Gamma Industries. which was acquired by Gulf Nuclear in the
1980°s. The files document the existence of contamination at both sites. both within and outside
the restricted areas. The review of license 102995 did not vield any comprehensive inventory of
the radioactive sources and materials stored in that facility. Nor are there any comprehensive
surveys of the facility within that file. Periodic contamination surveys were performed during
routine inspections. however. these ceased more that eight vears ago. Those surveys reviewed
did document contamination in excess of allowable levels in restricted and unrestricted areas on a
frequent basis.
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contained in 30 some odd B-235 boxes stored in a Butler building within the fenced area at the
Tavenor Street site. an inventory of the contents of those boxes could not be located there. Again
routine inspections of the facility ceased some eight or more years ago. Both facilities have been
monitored by the Texas Department of Health. Bureau of Radiation Control for the period from
1983 to the present. Monitoring consisted of placing and exchanging on a quarterly basis
numerous TLD's along the fences surrounding the facilities. Also soil samples and sewage
samples were collected. Fence line monitors depict widely fluctuating radiation levels at certain
locations along the fence at the Webster facility (L02995). Samples of sewerage taken at the
waste water treatment plant serving the Webster facility have contained measurable
concentrations of Am-241 and some soil samples taken near that facility have in the past
contained Cs-137.

The only documented contamination incident located in the file occurred at the Webster facility
in 1983. The incident consisted of the inadvertent breach of a three curie americium-beryllium
source. The incident prompted and extensive investigation and facility survey. The survey
revealed wide-spread contamination within the facility. especially within the plenum formed by
the false ceiling and in air conditioning duct work. Also several technicians were determined to
have had sufficient intakes of americium to warrant chelation therapy. The investigation
revealed the transfer of soils contaminated with Cs-137 off-site to the property of one of the
employees. The contaminated soil was removed from this property and the property ultimately
surveyed and released by the Bureau of Radiation Control. The investigation report is rather
lengthy and will be made available as an addendum to this report.

In respects to Tavenor, it is important to note that it was Gamma Industries licensed practice to
release radioactive material into the site’s septic system which subsequently flowed into
extensive leach fields located within the property boundary. The soil in this region has a layer of
dense clay approximately two feet below grade. When the contamination was released in the
leach field it percolated through the top soil until it reached this layer of clay. At the clay layer.
the contamination spread laterally to some extent. GNI performed extensive remediation of the
leach tield areas. Approximately 4.800 cubic feet of soil and gravel were removed and placed
into the 30 B-25 boxes currently stored in the New Waste Storage Building described in Section

During the years that the Gulf Nuclear facility located on Tavenor Street in Houston was
operated by Gamma [ndustries, radioactive materials, predominantly cesium-137 found thier way
into a septic tank. One tank and draintield are located within the fenced area to the west of the
Butler building. Some contaminated soil from this area has been excavated and stored in the
Butler building. There are several areas where soil remains contaminated from another septic
tank. located directly behind the main office building. The tank is exposed and elevated readings
can be obtained from the root ball of a rather large tree which grew out of it. From its location
relative to the nearest fence. it appears the drain field for this tank 1s also within the fenced area.

The Webster facility still has an abundance of radiological sources. i.e.. Am-Be sealed sources
used in the oil industry. check sources. and radium needles used in the medical industry. An
inventory of sources is provided in Section 4.0, Facility Characterization.
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GNI reported that all radioactive sources from Tavenor were collected and properly disposed.

3.0 RADIOLOGICAL OVERVIEW FOR WEBSTER AND TAVENOR FACILITIES

US Ecology personnel performed a radioactive characterization survey which consisted of the
collection of soil samples, swipe samples of interior surfaces, direct surface radiation
measurements, and general area radiation readings. In addition, an inventory of radiation sources
was performed.

During the initial phases of the characterization survey. it quickly became evident that
radioactive contamination was not contained within the confines of the radiological engineered
controlled areas. Alpha contamination 120 times greater than natural background levels was
measured at the opening of the front door exit. A small pile of dirt and dust that had been swept
into a corner near the front door had readings 650 times greater than background. There were
two vacuum cleaners in the front office area that had high levels of internal contamination.

The interior of each facility was httered with dead cockroaches. dead rodents and rodent feces
that had high levels of radioactivity. One dead rat located in the front office had radiation levels
reading 2000 microR/hour. Natural background in the Houston area was measured at 40
microR/hour. Dead cockroaches had radiation levels of up to 60,000 counts per minute (cpm)
using a Geiger Mueller (GM) Detector. Natural background for the GM detector was 40 to 60
cpm.

The bathroom facilities in the office areas also contained measurable levels of contamination.
The sink drain lines had readings of 3.000 cpm. A paper towel dispenser was measured at
300.000 cpm on the external surface. The air intake vent on a refrigerator had 10.000 cpm.
Elevated contamination was found on several door knobs and light switches.

Each of the 21 rooms located in the front office area had contamination levels exceeding
acceptable surface limits for radioactivity as defined in Texas Administrative Code 289.202.
Contamination was found on frequented pathways, such as office entrvways, with levels as high

as 400.000 cpm.

Each office contained an air vent located in the ceiling. Each vent had elevated levels of
radioactivity. The oftice area ventilation exhaust svstem vents directly to the atmosphere. This
air duct system is not filtered.

40 FACILITY CHARACTERIZATION
Site characterization proceeded in three phases:

I. Prior to site entry. offsite characterization was conducted. This entailed gathering
information away from the site (historical) and conducting reconnaissance surveys
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from the site pcrlmclcr.
2. A site survey was conducted of the exterior grounds. within the property boundary
and the buildings interiors. During this phase. access to the property was restricted to
US Ecology survey team personnel and GNI support personnel.
Offsite analvsis was performed at an independent. licensed laboratory. All collected
field readings and laboratory data were reviewed and compared against Department of
Transportation regulations, Texas Administrative Code 289.202. and various licensed
radioactive waste disposal site’s waste acceptance criteria (WAC).

LS

4.1 Characterization Data
The following is a list of data and/or reports and their location:

¢ Analyucal data are located in Attachment A.

e Photographs are located in Attachment B.

e Smear Counting Analvsis Reports for each area of concern are located in Attachment E.

¢ Site Maps containing radiological data are located in Attachment F.

o 25 Texas Administrative Code 289.202 (Standards for Protecticn Against Radiation From
Radioactive Material)

Radioactive Material Inventory

The facility contains many discreet sources. A complete inventory with activity levels is
provided. Some of these sources contain levels of radioactivity with high enough activity to
cause an over exposure within several minutes of personal contact. All sources are currently
located behind locked doors in the radiologically controlled areas. The following table contains
a list of sources currently stored inside locked deep wells located in the new Am-Be Lab.

Table 4.1. Webster Source Inventory Located Inside the Am-Be Lab

I Source Isotope | Serial Number Activity

' Am-241/Berillium HPB-427 50 mCi
Am-241/Berillium CSV-N23 25 mCi
Am-241/Berilhum - EL-821 100 mCi

i Am-241/Berillium CSV-651 25 mCi

| Am-241/Berillium CSV-903 250 mCi

.~ Am-241/Berillium | A-445 100 mCi
Am-241/Berillium [ NB-519 250 mCi
Am-241/Berillium | NO SERIAL PRESENT 250 mCi
Pu-238 ' 1009-2 150 mCi
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Table 4.2. Webster Radioactive Material Inventory Located Inside Waste Storage Room

Source Isotope

Description

| Activity or Dose Rate

11

Unknown 2-capsules dark powder 320 mR/hr contact |
Radium 3-poly vials (~40 needles) 280 mR/hr contact
Radium |-lead pig (~40 needles) 800 mR/hr contact !
Radium 50 needles scattered on floor i
Cd-109 Sources 3 mCi

Co-60 I (3) 55-gallon drums trash 0.001 mCi

Cs-137 . Source 18 Ci

Cs-137 | Source 2Ci

Cs-137 ' Source 100 microCi

Cs-137 (2) Sources 110 microCi

Unknown contaminate ~ 100 cubic feet of trash Unknown

Sr-90 Source 39.7 Rad/second

Sr-90 . Source 280 microCi

Ni-63 . Source | 5 microCi

1% Uranium | Powder 100 grams

0.5% Uranium Powder 100 grams

2% Urantum Powder 100 grams

4% Uranium Powder 100 grams

1% Th & 0.04% U Powder 50 graras i
Radium (8) Sources 3 microCi !
Radium 1-lead pig (7 needles) 310 mR/hr !
Radium 1 1-lead pig (25 needles) 220 mR/hr

Radium [ I-lead pig (5 needles) 180 mR/hr

Radium : 1-lead pig (1 needles) 12 mR/hr
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Gulf Nuclear Inc.
Summation of Both Sites

. for Fi .
Planning and Preparation :
Travel/Perdiem/Rental Equipment/Vehicles
Decontamination/Dismantiement

Waste Containers
Waste Shipping
Waste Disposal
Final Survey

Final Report

Total Entire Project

Total On Site Man Hours
Total Off Site Man Hours

Total Waste Volume by Type

Waste Type Volume
ft3

Sources . 380
2R/Special Form 22.5
Lead 64
Hot Debris 768
Glove Boxes 960
Building Debris 115020
Soll/concrete 71280

Total Waste Volume 188504 5 cubic feet

38.685.00
441.837.88
259.239.00
254,250.00
432,102.50

1,291,835.00

90,000.00

40,000.00

2,847,949.38

P |B N A P & N ¥ ¥V

10977.5 man hours
472.5 man hours




Webster Site
Sumation Page

Building

Waste
Shipping

Waste
“Grounds

Area

Office Section

Laboratory Section

Radiography Room

Machine Shop

0Old Cs and Am-Be Labs

Leak Test Lab

New Cs and Am-Be Labs

Tracer Lab

Storage Area

Operational Support Areas

Subsurface Removal

Travel For Webster

Final Status Survey/Report
Total Cleaning

Containers

Labor

Transportation

Labor

Disposal Initial
Surface Removal

Total For Webster

Planning and
Preparation

$
3
3
$
$
$
$
$
$
$
$
$
5
$

960.00
1.800.00
1,950.00
1,200.00
2.850.00

720.00
2.800.00
2.800.00
2.,800.00
1.400.00
2.600.00

20.000.00
41,880.00

86.650.00
25,400.00
70.790.00
31,115.00
813,695.00
24.872.00
1.516,172.13

Decontamination
and Dismantling

$

A YO W

3.920.00
9.155.00
*1,700.00
26.910.00
31.180.00
11,720.00
14,400.00
14.400.00
18.780.00
10,180.00
8.620.00
215.805.13
45,000.00
421.770.13



TAVENOR

Tavenor Site
Sumation Page

Planning and Decontamination
Building  Area Preparation and Cismantling

New Waste Storage Building 3 412000 $ 9.390.00
Brick Office Building $ 416000 $ 6.800.00
Fabrication/Machine Shop 3 1,95000 % 5,740.00
Am-Be Lab $ 120000 § 4.43000
Radiography Lab S 211500 % 451000
Subsurface Removal 3 326000 S 14.860.00
Travel For Webster $ - $ 226.03275
Final Status Survey/Repon $ 20.000.00 S 45.000.00
Totat Cleaning S 36.80500 S 31676275
Tota!
Waste Containers $ 167.600.00
Labor $ 46,900.00
Shipping  Transportation $ 17€,935.00
Labor 3 80,962 50
Waste Disposal Initial S 478,140.00
Grounds Surface Removal $ 27.672.00
$ 1.331,777.25

Total For Tavenor

L 4




LONG TERM STORAGE



Gulf Nuclear Inc.
Long Term Storage

There has been identified several glove boxes and hot cells that have a large amount of contamination
on the internal surfaces. Additionally there are a significant number of sources that do not have
adequate markings and identifications. The likely hood of material being identified that will have no

disposal option is high.

There are two options for the materials 1dentified as such: 1) Long term Storage at a Texas Licensed

Facility, or 2) Long term srofage at the Tavenor facility.

Option 1 Estimate:

a. Preparation Shipping:
ltem Number  Cost
Truck 10 GC000 (Type B Box Cask) 3k/day and 3 days each
Packaging 10 4000 Included in Area Sheets
Labor 4 8000 (4 guys 10 days)
Crane 2 20000 (10 k each time)
Total - $ 118.,000.00

This applies to either scenario.

b Storage at Texas Licensed Facility
Gate Rate estimate: 10 $/day/drum
Drum Volume 7.5 R3
ft3 $/day/ftd days/yr. TotalfYear
Webster 768 1.333333333 365 $ 373.760.00
Tavenor 192 1333333333 365 3 93.440.00
$ 467,200.00
c. Storage at Tavénor Site
Cost Savings on Shipping estimated at $24.000.
Total/Year
Quarterly Visit Survelllance 5000 qtr S 20.000.00
Alarm Monitor 25 mo. $ 300.00
False alarms 500 qtr b 2.000.00
$ 22,300.00
First Option Benefit: a andc.

Al material removed from both Sites allowing a closure of the facilities.
First Option Detractor:
Cost of impiementation.

Second Option Benefit
Cost of implementation
Second Option Detractor:
The time for disposal options to become avaitable may be 2 years or jonger.

The only possible future options wilt be WIPP or storage at Los Alamos. until WIPP.
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Webster Site
Office Section

WEBSTER

The front office section is common residential construction with wood paneling
inside and frame and brick construction on the cutside. The building sits on a
concrete pad foundation. The floor in this section is covered with asphalt tile and
carpet. There are two-air conditioning systems, one overhead system (top of the

roof) and one closet type.
Planning and Preparation
Labor

Supervisor

Certified Heaith Physicist
Foreman

Craftsman

Health Physics

Clerical

Pianning and Preparation Total
Facility Description
This room was used for:

Area of:
floor
walls
ceilings

ventilation system
plumbing system

Components:
sinks and drains
sinks and drains
other:

showers

toilets

al/c drain

Facility Characterization

Rate Time Total

$/hr Hrs 3
60 4 240
80 4 320
55 4 220
50 1 50
50 2 100
30 1 30

Total 960
Receipt Use Storage

[

l Il

Square Feet

1584

2816

1584

yes

yes

yes

yes

yes

yes

yes

Characterization has been completed prior to this report

Decontamination Efforts

yes/no
yes/no

yes/no
yes/no

yes/no
yes/no
yes/no

18 88 1584
8 176 2
No. Cimensions Location

2inormal restrooms
1|normal break room
2lnormal restrooms
2|normal restrooms
1|normal outside




Labor Rate Time Total
$/hr Hrs $
Supervisor 60 4 240
Foreman 55 4 220
Craftsman 50 1 50
Health Physics 50 2 100
Laborer 40 2 &C
Clerical 30 1 3C
Total 720
Equipment Required Required Cost Total
Number each $
survey instruments 4 100 400
personal protective equipment 12 8 96
labels 7 1 7
ladders 1 150 150
scaffolding 1 100 100
Total 753
Components to Decontaminate
Monitor for Compliance
Labor Rate Time Total
$/hr Hrs 3
Supervisor 60 1 60
Foreman 55 1 55
Technician 45 20 900
Health Physics 50 10 500
Clerical 30 1 30
Total 1545
Components to Disassemble
. .
Labor Rate Time Total
$/hr Hrs 3
Supervisor 60 2 120
Foreman 55 2 110
Craftsman 50 3 150
Technician 45 2 90
Health Physics 50 1 50
Laborer 40 2 80
Clerical 30 1 30
Total 630
yentiaton system
Labor Rate Time Total




Supervisor
Foreman
Craftsman
Technician
Healith Physics
Laborer
Clerical

Decontamination Cost
Dismantling Cost

Total D&D Cost

WEBSTER

S/hr Hrs
60 4 240
55 4 220
50 0 500
45 5 225
50 3 150
40 8 320
30 3 90
Total 1745
$ 1,545.00
$ 237500

3 3,920.00




Webster Site
Laboratory Section

The Laboratory Section of the front building contains four labs and one storage
area. These labs are 2 x 4 frame construction with sheet rock walls. The floors
are covered with poured in place urethane material.

Planning and Preparation
Labor

Supervisor

Certified Health Physicist
Foreman

Craftsman

Health Physics

Clerical

Planning and Preparation Total

Facility Description
This room was used for:

Area of:
floor
walls
ceilings

ventilation system
plumbing system

Components:
glove boxes
hot cells

lab benches

Facility Characterization

Characterization has been completed prior to this report.

Decontamination Efforts
Labor

Supervisor
Foreman

Craftsman
Technician

Rate Time Total
$/ihr Hrs $
60 8 480
80 8 640
55 8 440
50 1 50
50 2 100
30 3 90
Total 1800
Receipt Use Storage
B x ]
Square Feet
720 18 40 720
1280 8 80 2
720
yes yes/no
yes yes/no
No. Dirnensions  Location
yes yes/no
yes yes/no
yes yes/no
Rate Time Total
$/hr Hrs $
60 4 240
55 4 220
50 2 100
45 16 720




Health Physics
Laborer
Clerical

Equipment Required

survey instruments

personal protective equipment
labels

ladders

scaffolding

WEBSTER

Components to Decontaminate

Monitor for Compliance
Labor

Supervisor
Foreman
Craftsman
Technician
Health Physics
Laborer
Clerical

Components to Disassemble

-
Labor

Supervisor
Foreman
Craftsman
Technician
Health Physics
Laborer
Clerical

plumbing system
Labor
Supervisor

Foreman
Craftsman

50 8 400
40 8 320
30 3 90
Total 2090
Required Cost Total
Number each S
4 100 400
16 8 128
12 1 12
1 150 150
1 100 100
Total 790
Rate Time Total
$/hr Hrs 3
60 1 60
55 1 55
50 0 0
45 20 300
50 10 500
40 0 0
30 1 30
Total 1545
Rate Time Total
S/hr Hrs 3
60 2 120
55 2 110
50 3 150
45 2 90
50 1 50
40 2 80
30 1 30
Total 630
Rate Time Total
Sihr Hrs )
60 4 240
55 4 220
50 10 500




Technician
Health Physics
Laborer
Clerical

glove boxes

Labor

Supervisor
Foreman
Craftsman
Technician
Health Physics
Laborer
Clerical

hot celis
Labor

Supervisor
Foreman
Craftsman
Technician
Health Physics
Laborer
Clerical

{ab benches
Labor

Supervisor
Foreman
Craftsman
Technician
Heaith Physics
Laborer
Clerical

Decontamination Cost
Dismantling Cost

Total D&D Cost

45 5 22
50 3 150
40 8 32
30 3 a0
Total 1745
Rate Time Total
S/hr Hrs 3
60 4 240
55 4 220
50 10 500
45 5 225
50 3 150
40 8 320
30 3 80
Total 1745
Rate Time Total
Sihr Hrs $
60 4 240
55 4 222
50 10 500
45 5 225
50 3 150
40 8 320
30 3 D)
Total 1745
Rate Time Total
Sihr Hrs $
60 4 240
55 .4 220
50 10 500
45 5 225
50 3 150
40 8 320
30 3 90
Total 1745
$ 154500
$ 761000

$ 9,155.00




WEBSTER

Webster Site
Radiography Room

The Radiography room contains a lead shot hot cell. The double walls are 6”
apart and the mild steel in 1/8" thick.

Planning and Preparation

Labor Rate Time Total
$/nr Hrs $
Supervisor 60 8 480
Certified Health Physicist 80 8 640
Foreman 55 8 440
Craftsman 50 2 100
Health Physics 50 4 200
Clerical 30 3 90
' Total 1950
Planning and Preparation Total 1950
Facility Description
Receipt Use Storage
This room was used for: [x Ix Ix B
Area of: Square Feet
floor 400 20 20 400
walls 640 8 40 2
ceilings 400
ventilation system yesino
Components: No. Dimensions  Location
glove boxes yes yes/no
lab benches yes yes/no
Facility Characterization
Characterization has been compieted prior to this report.
Decontamination Efforts
Labor Rate Time Total
$/hr Hrs $
Supervisor 60 4 240
Foreman 55 4 220
Craftsman 50 2 100
Technician 45 16 720
Health Physics 50 8 400




(/_

Y

m

Laborer 40 8 320
Clerical 30 3 90
Total 2090
Equipment Required Required Cost Total
Number each 3
survey instruments 4 100 400
personai protective equipment 16 8 128
labels 12 1 12
ladders 1 150 150
scaffoiding 1 100 100
Total 790
Components to Decontaminate
Eloors and Walls
Labor Rate Time Total
$/hr Hrs )
Supervisor 60 8 480
Foreman © 55 8 440
Craftsman 50 4 200
Technician 45 32 1440
Health Physics 50 16 800
Laborer 40 32 1280
Clerical 30 8 240
Total 4880
Monitor for Compliance
Labor Rate Time Total
$ihr Hrs 3
Supervisor 60 4 240
Foreman 55 4 220
Technician 45 20 900
Health Physics 50 10 500
Clerical 30 41" 120
Total 1980
Components to Disassemble
.
Labor Rate Time Total
$/hr Hrs $
Supervisor 60 2 120
Foreman 55 2 110
Craftsman 50 1 50
Technician 45 8 360
Health Physics 50 4 200
Laborer 40 8 320
Clerical 30 2 60




glove boxes

Labor

Supervisor
Foreman
Craftsman
Technician
Health Physics
Laborer
Clerical

lab benches

Labor

Supervisor
Foreman
Craftsman
Technician
Health Physics
Laborer
Clerical

Decontamination Cost
Dismantling Cost

- Total D&D Cost

WEBSTER

Total | 1220
Rate Time Total
$/hr Hrs $
60 4 240
55 4 220
50 4 200
45 8 360
50 4 200
40 8 320
30 4 120
Total 1660
Rate Time Total
$/hr Hrs 3
60 4 240
55 4 220
50 10 500
45 8 360
50 4 200
40 8 320
30 4 120
Total 1960
$ 6,860.00
$ 484000

$11.700.00



Webster Site
‘Machine Shop

The Building Two area is the mechanical shop and at one time contained lathes
and metal working machines. This area has a concrete floor that has been
painted. The walls and ceiling are sheet rock. All of the partitions are 2 x 4

framing with sheet rock covering.
Planning and Preparation

Labor Rate Time Total
$/hr Hrs $
Supervisor 60 4 240
Certified Health Physicist 80 4 320
Foreman 55 4 220
Craftsman 50 2 100
Health Physics 50 4 200
Clerica! 30 4 120
Total 1200
Planning and Preparation Total | 120@
Facility Description
Receipt Use Storage
This room was used for: [x [x [x )
Area of: Square Feet
floor 1320 44 39 1320
walls 2368 8 143 2
ceilings 1320
ventilation system yes yes/no
plumbing system yes yes/no
Components: No. Dimensions Location
lab benches lyes  Jyesimo | | ] ]
Facility Characterization
Characterization has been completed prior to this report.
Decontamination Efforts
Labor Rate Time Total
Sthr Hrs 3
Supervisor 60 4 240
Foreman 55 4 220




Craftsman
Technician
Health Physics
Laborer
Clerical

Equipment Required

survey instruments

personal protective equipment
labels

ladders

scaffolding

WEBSTER

Components to Decontaminate

Eloors and Walls

Labor

Supervisor
Foreman
Craftsman
Technician
Health Physics
Laborer
Clerical

Monitor for Compliance
Labor -

Supervisor
Foreman
Craftsman
Technician
Health Physics
Laborer
Clerical

Components to Disassemble

-

Labor

Supervisor
Foreman

50 2 100
45 16 720
50 8 400
40 8 320
30 3 90
Total 2090
Required Cost Total
Number each $
4 100 400
16 8 128
12 1 12
1 150 150
1 100 100
Total 790
Rate Time Total
$/hr Hrs 3
80 16 960
55 16 880
50 10 500
45 80 3600
50 40 2000
40 80 3200
30 16 480
Total 11620
Rate Time Total
Sihr Hrs 3
60, 8 480
55! 8 440
50 0 0
45 40 1800
50 20 1000
40 0 0
30 8 240
Total 3960
Rate Time Total
Sihr Hrs 3
60 2 120
55 2 110

L3

- A ;-




Craftsman
Technician
Health Physics
Laborer
Clerical

plumping system
Labor :
Supervisor
Foreman
Craftsman
Technician
Health Physics
Laborer

Clerical

lab benches

Labor

Supervisor
Foreman
Craftsman
Technician
Health Physics
Laborer
Clerical

Decontamination Cost
Dismantiing Cost

Total D&D Cost

50 1 50
45 8 360
50 4 200
40 8 320
30 2 60
Total 1220
Rate Time Total
$/hr Hrs $
60 8 480
55 8 440
50 8 400
45 20 900
50 10 500
40 20 800
30 8 240
Total 3760
Rate Time Total
$/hr Hrs $
60 10 600
55 10 550
50 10 500
45 40 1800
50 20 1000
40 40 1600
30 10 300
Total 6350
$ 15.580.00
$11.330.00

$26.910.00




WEBSTER

Webster Site
Old Cs and Am-Be Labs

The (Old) Cs-137 room contains two hot cells that have not been used for several
years. One hotcellis 2 x 2' x 2' and the otheris 4 x4 x4’ The cells are
constructed of mild steel. The (Old) Am-Be Lab contains two Am-241 giove
boxes. This room was not used for several years. The glove boxes are 2' x 3 x

4’ They are unshielded and constructed of mild steel.
Planning and Preparation

Labor Rate Time Total
$ihr Hrs $
Supervisor 60 10 600
Certified Health Physicist 80 10 800
Foreman 55 10 550
Craftsman 50 2 100
Health Physics 50 10 500
Clerical 30 10 300
Total 2850
Planning and Preparation Total 2850
Facility Description
Receipt Use Storage
This room was used for: [ x [ |
Area of: Square Feet
floor 800 20 40 800
walls 1920 8 120 2
ceilings 800
ventilation system yes/no
Components: No Cimensions Location
glove boxes yes yes/no 212x3x4 1
hot cells yes yes/no 212x2x2 and 4x4x4
lab benches yes yes/no |
Facility Characterization
Characterization has been completed prior to this report
Decontamination Efforts
Labor Rate Time Total
Sihr Hrs S




Supervisor
Foreman
Craftsman
Technician
Health Physics
Laborer
Clerical

Equipment Required
survey instruments

personal protective equipment
labels

Components to Decontaminate

Eloors and Vvalls

Labor

Supervisor
Foreman
Craftsman
Technician
Health Physics
Laborer
Clerical

Monitor for Compliance
Labor

Supervisor
Foreman
Technician ..
Health Physics
Clerical

Components to Disassemble

.

Labor

Supervisor
Foreman

Craftsman
Technician

60 4 220
55 4 220
50 2 100
45 16 7
50 8 400
40 8 320
30 3 ap
Total 2040
Required Cost Total
Number each $
4 100 4C0
32 8 256
20 1 20
Total 676
Rate Time Total
$/hr Hrs $
60 16 9€0
55 16 880
50 10 5C0
45 80 36C0
50 40 20C0
40 80 32C0
30 16 480
Total 11620
Rate Time Total
Sihr Hrs $
60 8 480
55 8 440
45 - 40 1800
50 20 10C0
30 8 240
Total 39€0
Rate Time Total
S/hr Hrs 3
60 4 240
55 4 220
50 2 100
45 16 72




Health Physics
Laborer
Clerical

glove boxes
Labor

Supervisor
Foreman
Craftsman
Technician
Health Physics
Laborer
Clencal

hot celis
Labor

Supervisor
Foreman
Craftsman
Technician
Health Physics
Laborer
Clerical

lab benches
L_abor

Supervisor
Foreman
Craftsman
Technician
Health Physics
Laborer
Clerical

Decontamination Cost
Dismantling Cost

Total D&D Cost

WEBSTER

50 8 400
40 16 640
30 4 120
Total 2440
Rate Time Total
$/hr Hrs $
60 8 480
55 8 440
50 4 200
45 16 720
50 8 400
40 16 640
30 8 240
Total 3120
Rate Time Total
Sihr Hrs 3
60 16 960
55 16 880
50 8 400
45 32 1440
50 16 800
40 32 1280
30 16 480
Total 6240
Rate Time Total
$/hr Hrs S
60 8 480
55 8 440
50 10 500
45 20 900
50 10 500
40 20 800
30 6 180
Total 3800
$ 15.580.00
$ 15.600.00

$ 31.180.00




Webster Site
Leak Test Lab

The Leak Test Lab contains a wooden hood and two glove boxes. These units
are small and were used for Tritium and |1-125 operations. The cabinets are
wooden and can be easily removed if necessary

Planning and Preparation
Labor l

Supervisor

Certified Health Physicist
Foreman

Craftsman

Health Physics

Clerical

Planning and Preparation Total
Facility Description

This room was used for:

Area of:

floor

walls

cellings

ventilation system

Components:

glove boxes

other:
wooden shelfs

Facility Characterization

yes

Characterization has been completed prior to this report

Decontamination Efforts
Labor

Supervisor

Time
Hrs

Rate
$/hr

Rate Time Total
$/hr Hrs $
60 2 120
80 2 160
55 2 110
50 2 100
50 4 200
30 1 30
Total 720
720]
Receipt Use Storage
T T 1
Square Feet
144 12 12 144
768 8 48 2
144
[es — Jyesio
No. Dimensions Location

[ 2[small 1

Total

L 60]

4] 240|




Foreman
Craftsman
Technician
Health Physics
Laborer
Clerical

Equipment Required
survey instruments

personal protective equipment
labels

WEBSTER

Components to Decontaminate

Eloors and Walls

Labor

Supervisor
Foreman
Craftsman
Technician
Health Physics
Laborer
Clerical

. Monitor for Compliance
Labor

Supervisor
Foreman
Technician
Health Physics
Clerical

Components to Disassemble

_

Labor

Supervisor
Foreman
Craftsman
Technician
Health Physics

55 4 220
50 2 100
45 8 360
50 4 200
40 8 320
30 2 60
Total 1500
Required Cost Total
Number each 3
4 100 400
8 8 64
4 1 4
Total 468
Rate Time Total
$/hr Hrs 3
60 8 480
55 8 440
50 2 100
45 16 720
50 8 400
40 16 640
30 4 120
Total 2900
Rate Time Total
S/he Hrs 3
60 4 240
55 4 220
45 16 720
50 8 400
30 4 120
Total 1700
Rate Time Total
$/hr Hrs 3
60 4 240
55 4 220
50 2 100
45 16 720
50 8 400




Laborer
Clerical

glove boxes

Labor

Supervisor
Foreman
Craftsman
Technician
Health Physics
Laborer
Clerical

wooden shelf's

Labor

Supervisor
Foreman
Craftsman
Technician
Health Physics
Laborer
Cierical

Decontamination Cost
Dismantling Cost

Total D&D Cost

40 16 640
30 4 120
Total 2440
Rate Time Total
$/hr Hrs $
60 4 240
55 4 220
50 2 100
45 8 360
50 4 200
40 8 320
30 4 120
Total 1560
Rate Time Total
$/hr Hrs 3
60 8 480
55 8 440
50 4 200
45 16 720
50 8 400
40 16 640
30 8 240
Total 3120
$ 4.600.00
$ 7.120.00

$11.720.00




Webster Site

New Cs and Am-Be Lab

WEBSTER

The Cesium area is a lab that contains Cs-137 hot cells. The floor is covered with
tile and the walls are covered with sheet rock. The walls are stacked 8" x 8" x 16"
solid concrete blocks. Care must be taken to keep these blocks from being
contaminated. The Am-Be Lab is a double contained Am-241 hot lab. The walls
are concrete blocks covered with sheet rock. The floor is concrete covered with
tile. Caution must be exercised to keep the blocks free of contamination.

Planning and Preparation
Labor

Supervisor

Certified Health Physicist
Foreman

Craftsman

Heaith Physics

Cierical

Planning and Preparation Total

Facility Description
This room was used for:

Area of:
floor
walls
ceilings

ventilation system

Components:
hot cells

lab benches
other:

concrete blocks

Facility Characterization

Rate Time Total

$/hr Hrs 3
60 8 480
80 8 640!
55 8 440
50 4 200
50 16 800
30 8 240

Total 2800
Receipt Use Storage

g £

E

]

Square Feet
400
1280

400

Fes Jyesio

Characternzation has been completed prior to this report.

Decontamination Efforts

Labor

yes yes/no
yes yes/no
yes

Rate Time

20
8

No.

20
80

400

Dimensions

Location

Total




S/hr Hrs $

. Supervisor 1 60 8 480
Foreman 55 8 440
Craftsman 50 2 100
Technician 45 16 720
Health Physics 50 8 400
Laborer 40 16 640
Clerical 30 8 240

Total 3020
Equipment Required Reguired Cost Total
Number each $
survey instruments 4 100 400
personal protective equipment 8 8 64
labels 4 1 4
Total 468
Components to Decontaminate
Eloors and Walls
Labor Rate Time Total
$/hr Hrs 3
Supervisor 60 8 480
Foreman 55 8 440
Craftsman 50 2 100
Technician 45 16 720
Health Physics 50 8 400
Laborer 40 16 540
Clerical 30 4 120
Total 2900
Monitor for Compliance
Labor Rate Time Total
$/hr Hrs $
Supervisor 60 4 240
Foreman - : 55 4 220
Technician 45 16 720
Health Physics 50 8 400
Clerical 30 4 120
Total 1700
Components to Disassemble
-
Labor Rate Time Total
$/hr Hrs 3
Supervisor 60 4 240
Foreman 55 4 220

Craftsman 50 2 100




Technician
Health Physics
Laborer
Clerical

glove boxes

Labor

Supervisor
Foreman
Craftsman
Technician
Health Physics
Laborer
Clerical

concrete blocks
Labor

Supervisor
Foreman
Craftsman
Technician
Health Physics
Laborer
Clerical

Decontamination Cost

Dismantiing Cost

Total D&D Cost

WEBSTER

45 16 720
50 8 400
40 16 640
30 4 120
Total 2440
Rate Time Total
Sihr Hrs 3
60 4 240
55 4 220
50 2 100
45 16 720
50 8 400
40 16 640
| 30 4 120
Total 2440
Rate Time Total
$/hr Hrs S
60 8 480
55 8 440
50 16 800
45 16 720
50 8 400
40 40 1600
30 16 480
Total 4920
$ 460000
$ 9.80000

$14.400.00




Webster Site
Tracer Lab

The Tracer Lab contains an area which was used for packaging and shipping of
radioactive material. This building is a metal building with exposed surfaces. The
inside surfaces are coated with blown on insulation. There is an inside area tha:
contains hoods and glove boxes that were used for tracer materials. The devices
are constructed of wood. This Tracer Lab contains two hot cells. One cell was
used for work with Gd-153 and Sc-46. This cell is a double walled cell filled with
lead shot. The second cell 1s constructed of concrete blocks covered with hard
board. This cell contained Ir-192.

Planning and Preparation

Labor Rate Time Total
$/hr Hrs 3

Supervisor 60 8 480
Certified Health Physicist 80 8 640
Foreman 55 8 440
Craftsman 50 4 200[
Health Physics 50 16 8C0O
Clerical 30 8 240

Total 2800

Planning and Preparation Total l 280@

. Facility Description
Receipt Use Storage

Ix Ix |

—)ﬂ

This room was used for:

Area of: Square Feet

floor 400 20 20 400

walls 1280 8 80 2

ceilings 400

ventilation system - [yes — lyes/no’

Components: No. Dimensions  Location
hot cells yes yes/no [ | |

other:

concrete blocks yes

Facility Characterization

Characterization has been completed prior to this report.

Decontamination Efforts



WEBSTER

Labor Rate Time Total
$/hr Hrs 3
Supervisor 60 8 480
Foreman 55 8 440
Craftsman 50 2 100
Technician 45 16 720
Health Physics S0 8 400
Laborer 40 16 640
Clerical 30 8 240
Total 3020
Equipment Required Required Cost Total
Number each $
survey instruments 4 100 400
personal protective equipment 8 8 64
labels 4 1 4
Total 468
Components to Decontaminate
Floors and Walls
Labor Rate Time Total
$/hr Hrs 3
Supervisor 60 8 480
Foreman 55 8 440
Craftsman 50 2 100
Technician 45 16 720
Health Physics 50 8 400
Laborer 40 16 640
Clerical 30 4 120
Total 2900
Monitor for Compliance
Labor Rate Time Total
Sihr Hrs $
Supervisor 60 4 240
Foreman 55 4 220
Technician 45 16 720
Health Physics 50 8 400
Clencal 30 4 120
Total 1700
Components to Disassemble
-
Labor Rate Time Total
Sthr Hrs S
Supervisor 60 4 240
Foreman 55 4 220




Craftsman
~Technician
Health Physics
Laborer
Clerical

glove boxes

Labor

Supervisor
Foreman
Craftsman
Technician
Health Physics
Laborer
Clerical

concrete blocks

Labor

Supervisor
Foreman
Craftsman
Technician
Health Physics
Laborer
Clerical

Decontamination Cost
Dismantling Cost

Total D&D Cost

50 2 “00
45 16 720
50 8 400
40 16 €40
30 4 120
Total 2440
Rate Time Total
$/hr Hrs 3
60 4 240
55 4 220
50 2 120
45 16 720
50 8 400
40 16 640
30 4 120
Totat 2440
Rate Time Total
$/hr Hrs $
60 8 480
55 8 440
50 16 800
45 16 7
50 8 400
40 40 1600
30 16 480
Total 4920
$ 460000
$ 9.800.00

$ 14.400.00




WEBSTER

Webster Site
Storage Area

The back building was used for storage. The building is metal with a concrete
floor. There is a radioactive waste bunker that is constructed of concrete biocks.
There is an enclosed area behind the Gd-153 cell to prevent the spread of
contamination from the hot cell. There is a down hole high pressure unit in the
floor. This unit is approximately 6' deep. The open area inside the security fence
is covered with asphalt which is approximately 2" thick.

Planning and Preparation

Labor Rate Time Total
$/hr Hrs $

Supervisor 60 8 480
Certified Health Physicist 4 80 8 640
Foreman 55 8 440
Craftsman 50 4 200
Health Physics 50 16 800
Clerical 30 8 240

Total 2800
Planning and Preparation Total

Facility Description

Receipt Use Storage
This room was used for: [x x [x |
Area of: Square Feet
floor 1400 20 70
walls 2880 8 180
ceilings - ] 1400
ventilation system yes  Jvesino
Components: No
other:
concrete blocks yes
empty packaging yes

Facility Characterization

Characterization has been completed prior to this report.

Decontamination Efforts

Labor Rate Time Total

1400

Dirmensions

Location



Sithr Hrs S
Supervisor 60 8 480
Foreman 55 8 440
Craftsman 50 2 100
Technician 45 16 720
Health Physics 50 8 400
Laborer 40 16 640
Clerical 30 8 240
Total 3020
Equipment Required Required Cost Total
Number each 3
survey instruments 4 100 400
personal protective equipment 8 8 64
labels 4 1 4
Total 468
Components to Decontaminate
Eloors and Wvalls
Labor Rate Time Total
$/hr Hrs $
Supervisor 60 8 480
Foreman 55 8 440
Craftsman 50 2 100]
Technician 45 16 720
Heaith Physics 50 8 400
Laborer 40 32 1280
Clerical 30 4 120
Total 3540
Monitor for Compliance
Labor Rate Time Total
S/hr Hrs 3
Supervisor 60 8 480
Foreman 55 8 440
Craftsman 50 8 400
Technician 45 32 1440
Health Physics 50 16 800
Clerical 30 8 240
Total 3800
Components to Disassemble
ventilation system
Labor Rate Time Tota!
$/hr Hrs 3
Supervisor 60 4 240
Foreman 55 4 220




Craftsman
Technician
Health Physics
Laborer
Clerical

empty packaging

Labor

Supervisor
Foreman
Craftsman
Technician
Health Physics
Laborer
Clerical

concrete blocks
Labor

Supervisor
Foreman
Craftsman
Technician
Health Physics
Laborer
Clerical

Decontammauoﬁ Cost
Dismantling Cost

Total D&D Cost

WEBSTER

N

50 2 100
45 16 720
50 8 400
40 24 960
30 4 120
Total 2760
Rate Time Total
Sihr Hrs 3
60 8 480
55 8 440
50 4 200
45 16 720
50 8 400
40 32 1280
30 8 240
Total 3760
Rate Time Total
$inr Hrs 3
60 8 480
55 8 440
50 16 800
45 16 720
50 8 400
40 40 1600
30 16 480
Total 4920
$ 7.340.00
$ 11.440 00

$ 18.780.00



Webster Site
Operational Support Area

The room Iabeled “Pipeliner” was used for shipping and contains only wooden
cabinets. The room that Is not labeled was used as a lunchroom and as a storage

room. This room does not contain any radioactive equipment.
Planning and Preparation

Labor Rate Time Tota!
$/hr Hrs )
Supervisor 60 4 240
Certified Health Physicist 80 4 320
Foreman 55 4 220
Craftsman 50 2 100
Health Physics 50 8 400
Clerical 30 4 120
Total 1400
Planning and Preparation Total
Facility Description
Receipt Use Storage
This room was used for: [x | Ix ]
Area of: Square Feet
floor 800 20 40
walls 1920 8 120
cellings 800
ventilation system yes/no
Components: No
other:
wooden cabinets yes
Facility Characterization
Characterization has been completed prior to this report
Decontamination Efforts
Labor Rate Time Total
$/hr Hrs 3
Supervisor 60 4 240
Foreman 55 4 220
Craftsman 50 2 100

800

Dimensions

Location



WEBSTER

Technician 45 8 360
Health Physics 50 4 200
Laborer 40 4 160
Clerical 30 4 120
Total 1400
Equipment Required Required Cost Total
Number each 5
survey instruments 4 100 400
personal protective equipment 8 8 64
labels 4 1 4
Total 468
Components to Decontaminate
Eloors and Walls
Labor Rate Time Total
S/hr Hrs S
Supervisor 60 8 480
Foreman 55 8 440
Craftsman 50 2 100
Technician 45 16 720
Health Physics 50 8 400
Laborer 40 32 1280
Clerical 30 4 120
Total 3540
Monitor for Compliance
Labor Rate Time Total
$/hre Hrs S
Supervisor 60 4 240
Foreman 55 4 220
Craftsman 50 4 200
Technician 45 16 720
Health Physics 50 8 400
Clerical 30 4 120
Total 1800
Components to Disassemble
ventlation system
LLabor Rate Time Total
Sihr Hrs 3
Supervisor 60 4 240
Foreman 55 4 220
Craftsman 50 2 100
Technician 45 16 720
Health Physics 50 8 400
Laborer 40 24 860




Clerical

wooden cabinets
Labor
Supervisor
Foreman
Craftsman
Technician
Health Physics
Laborer

Clerical

Decontamination Cost
Dismantling Cost

Total D&D Cost

30] 4 120
Total 2760
Rate Time Total
$thr Hrs 3
60 4 240
55 4 220
50 4 200
45 8 360
50 4 200
40 6 640
30 4 120
Total 1880
$ 544000
$ 4,740.00

$10.180.00




WEBSTER

Webster Site
Subsurface Removal

The entire Septic System to the fence line requires removal. The source holders require
removal.

Planning and Preparation

Labor Rate Time Total
$/hr Hrs $

Supervisor 60 8 480
Certified Health Physicist 80 8 640
Foreman 55 8 440
Craftsman 50 8 40)
Health Physics ' 50 8 400
Clerical 30 8 240

Total 2600

Planning and Preparation Total 269@

Facility Description

Receipt Use Storage
This room was used for: B Ix Ix ]
Area of: Square Feet
linear feet of piping 200 feet
plumbing system(including source holders) yes/no
Facility Characterization
«
Characterization has been completed prior to this repon.
Decontamination Efforts
Equipment Required Required Cost Total
Number each 3
survey instruments 4 100 400
personal protective equipment 4 8 32
sampling tools 109 25 2725
sample containers L 109 3 227
backhoe [ 1 1200 1200
Total 4684
Services Required Required Cost Total
Number each’ $
Analytical Analysis
Sail 109 410 44690
Total 44690

Components to Decontaminate




Monitor for Compliance
*Labor

Supervisor
Foreman
Craftsman
Technician
Health Physics
Clerical

Components to Disassemble

ludin r
Labor

Supervisor
Foreman
Craftsman
Technician
Health Physics
Laborer
Clerical

Decontamination Cost
Dismantling Cost

Total D&D Cost

$ 8.620.00

Rate Time Total
S/hr Hrs kY
60 4 240
55 4 220
50 4 200
45 16 720
50 - 8 400
{ 30 4 120
Total 1900
Rate Time Total
Srhr Hrs :)
60 16 360
55 16 880
50 16 800
45 32 1440
50 16 800
40 40 1600
30 8 240
Totat 6720
$ 1.900.00
$ 6,720.00



Webster
Travel

site and 12 00 site

g Per diem rate 115 per day-

7 Plane Tickets 650 round trip

3 rental venicte fof Supenisor and Foreman

Supemsor

cerified Health physioist
fForeman

Craftisman

Technicia®

Healh Physics

Laborer

clencal

A Superwsor
1 Centfied Health pPhysioist
4 Foreman
1 Craﬂsman
3 Technm\an
15 Health PhysICS
3 Laboref
A C\enca\

plane Tickels

Rrental yehicles
Car

Truck

gackhoe

gob Cat
Dowsel

No Personne\

Numbet

fER

{aboratory Section
oft Sue On Sve
13 4
0 8 0
13 a4 27
145 05 455
27 0 58
A7 1 32
12 0 42
15 185
weeks Number
on Site of personne\
553 13825 A
c 00
553 13825 A 0
A44 111 08
1565 g 125 28
840 21 15
1446 26.15 26
524 131 09
5925
Ccost Total
Cost Total
3 1000 000
3 1200 3600
2 3000 18000
2 3000 18000
2 3000 5000

Rado m Maching shop

~
wl



W rER

Old Cs and Am-Be Labs Leak Testlab New Cs and Am-Be Labs  Tracer Lab Storage Area Operational Support Areas  Subsurfac
Off Site On Site Off Site On Stte Off Site On Site Off Site On Site Off Site On Site Off Site On Site Qff Site

5 69 1 33 4 40 4 40 4 48 2 26 4

10 0 2 0 8 0 8 0 8 0 4 0 8

5 69 1 33 4 40 4 40 4 48 2 26 4

1 37 1 13 2 26 2 26 2 36 1 15 4

0 220 0 80 0 96 0 96 0 112 0 64 0

5 115 2 42 8 56 8 56 8 64 4 36 4

0 172 0 64 0 104 ¢ 104 0 144 0 76 0

5 66 05 26 5 4 44 4 44 4 52 2 22 4



Removal Waste

On Siie

24

0
24
24
48
28
40
16

~rroes s
UIE oite

[N elelelNeNo o]

356
178
356

89

H O DO bH b OOL

112
64
112
64

TER




Webster

Waste

Container Costs

Waste Type Volume
ft3

Sources

2R/Special Form

Lead

Hot Debris

Glove Boxes

Building Debris

Soil/concrete

Labor Cost
Labor
Supervisor
Foreman
Craftsman
Technician
Health Physics

Laborer

Clerical

Transportation Costs

Disposal Facility
Distance to Facility
Unit Cost
Additional Costs

$/mile/truck

50/hr for 4 hr
Truck Type
Rolloffs

Disposal Facility
Distance to Facility
Unit Cost
Additional Costs

$/mile/truck

50/hr for 16 hr

Truck Type

375
7.5
54
384
768
34020
17280

Containers Price
No {Type each
50 7A Drums 50
20 Special Form 800
1 B-12 Boxes 400
4 7A Boxes 500
8 7A Boxes 500
63 Rolioffs 650
32 Rolioffs 650
Total Containers
Rate Time Total
$/hr Hrs $
60 40 2400
55 40 2200
50 40 2000
45 160 7200
50 80 4000
40 160 6400
30 40 1200
Total 25400
Tx Disposal
200
1.85
weignht 0
surcharge 0
demurge 200
Number  Cost Total
o1 570[__51870)
Utah Disposal
800
1.85
weight 0
surcharge 0
demurge 800
Number  Cost Total

Total

Cost
2500
16000
400
2000
4000
40950
20800

drop off
500

86350]



$/mile/truck

Truck

Labor Cost

«Disposal

Rolioffs
Fiatbed

Disposal Facility
Distance to Facility
Unit Cost
Additional Costs

50/hr for 8 hr

Type
Van

Labor

Supervisor
Foreman
Craftsman
Technician
Health Physics
Laborer
Clericat

Tx Disposal

Pa Processing Facilty
Utah Disposal

TN Processor

WEBSTER

4 2280 8120
i 2280 2280

Tota

TN Processor

1600
1.85
weight 0
surcharge 0
demurge 800
Number  Cost Total
2 3760[___7520]
Total Transportation
Rate Time Total Total Truck
Sihr Hrs S trucks Factor
60 49 2940 98 2
55 49 2695
50 49 2450
45 196 8820
50 98 4900
40 196 7840
30 49 1470
Total 31115
ft3 cost Total
49140 6 294840
39000 6 54000 Cost on per pound Trans. In Tavenor
2160 103 222480
562 5 278 156375 140000 mci sur charge




Webster Site
Grounds

This includes removal of building and pavement.
Planning and Preparation

Labor Rate Time Total
$/hr Hrs $
Supervisor 60 8 480
Certified Health Physicist 80 8 640
Foreman 55 8 440
Craftsman 50 8 400
Health Physics 50 8 400
Clerical [ 30 8 240
Total 2600
Planning and Preparation Total E 2600
Facility Description
Receipt Use Storage
This room was used for: [x [x [x ]
Area of: Square Feet
grounds 18550 ft2 230 85
Facility Characterization
L .
Characterization has been completed prior to this report.
Decontamination Efforts
Equipment Required Required Cost Total
Number each $
survey instruments 4 100 400
personal protective equipment 4 8 32
backhoe 1 1200 1200
Total 1632
Components to Decontaminate
Monitor for Compliance
Labor Rate Time Total
Apply Fixative for Raising Buiiding $thr Hrs $
Supervisor 60 16 960
Foreman 55 16 880
Craftsman 50 16 800
Technician 45 32 1440




WEBSTER

Health Physics 50 16 800
Laborer 40 32 1230
Clerical 30 16 430

Total 6640

Components to Disassemble

Buildi
Labor Rate Time Total
$/hr Hrs $

Supervisor 60 40 2400
Foreman 55 40 2200
Craftsman 50 40 2000
Technician 45 80 3600
Health Physics 50 40 2000
Laborer 40 80 3200
Clerical 30 40 1200

Total 16600
Decontamination Cost $ 664000
Dismantling Cost $ 16.600.00

Total D&D Cost $ 23,240.00




TAVENOR BREAKDOWN



TAVENOR

Tavenor Site
New Waste Storage Building

The new waste storage building is constructed from sheet metal with a concrete slab floor. The building is
elevated ~ 2-feet above grade. The ceiling is 20-feet high with a double-pitch. The inte-ior space is ~2,800
square feet. There are 52 B-25 boxes of waste currently stored inside. These boxes are single stacked and
comprise approximately 80% of the available floor space. Fifty B-25 boxes contain soil and grave! from
remediation of Tavenor's radioactive contaminated leach fields. Two boxes contain Am-Be hot cells. These
boxes are easily identified as they are 1.5-feet taller than the rest of the boxes. They were staged in the

middle of the storage building with the soil boxes placed around them for shielding. There are two equipment

roll-up doors and one personnel door. The building does not have a ventilation system. This building does

have electrical and is equipped with an alarm system.
Planning and Preparation

Labor Rate Time Total
$/hr Hrs S
Supervisor 60 16 960
Certified Health Physicist 80 16 1280
Foreman 55 8 440
Craftsman 50 8 400
Health Physics 50 16 800
Clerical 30 8 240
Total 4120
Planning and Preparation Total
« Facility Description
Receipt Use Storage
This room was used for: Ix Ix Jx ]
Area of: Square Feet
floor . 2800
walls 9800
ceilings 2800
Components: No. Dimensions Location
other:
machinery lyes Jyesino [ 2[normal [restrooms |
Facility Characterization
Characterization has been completed prior to this report
Decontamination Efforts
Labor Rate Time Total
Floors/Walls $/nr Hrs 3
Supervisor [ 60] 16] 960]




Foreman

_ Craftsman

Technician
Health Physics
Laborer
Clerical

Equipment Required

survey instruments

personal protective equipment
needle guns

labels

ladders

scaffolding

Components to Decontaminate

Monitor for Compliance
Labor

Supervisor
Foreman
Technician
Health Physics
Clerical

Components to Disassemble

machinery

Labor

Supervisor
Foreman
Craftsman
Technician
Health Physics
Laborer
Clerical

Decontamination Cost
Dismantling Cost

Total D&D Cost

55 16 880
50 4 200
45 32 1440
50 16 300
40 64 2560
30 16 480
Total 7320
Required Cost Total
Number each $
4 100 400
64 8 512
2 50 100{Rental
10 1 10
1 150 150
1 100 100
Total 1272
Rate Time Total
$/hr Hrs $
60 8 4380
55 8 440
45 64 2830
50 32 1600
30 16 430
Total 5880
Rate Time Tota!
$/hr Hrs $
60 8 480
55 8 440
50 3 150
45 20 900
50 10 500
40 20 800
30 8 240
Total 3510
$ 5880.00
$ 3.510.00

$ 9.390.00



TAVENOR

Tavenor Site
Brick Office Building

The one story brick office building comprises ~4.500 square feet of floor space. This building has been

partially remediated. This building is in a deteriorated condition and is unsafe for personnel entry. Many of

the interior structural supports and roof beams have collapsed. Sections of the roof have collapsed. The floor
in some areas has been removed. Carpet from this building was removed during remediation and placed
outside for storage. The carpet is radiologically contaminated. Readings were collectad with a G-M Detector
that ranged between 20,000 counts per minute (cpm) to 50,000 cpm.

Planning and Preparation

Labor Rate Time Total

$/hr Hrs $
Supervisor 60 16 960
Certified Heaith Physicist 80 8 640
Foreman 55 16 880
Craftsman 50 16 800
Health Physics 50 8 400
Clerical 30 16 480

Total 4160
Planning and Preparation Total
Facility Description
Receipt Use Storage

[x Jx

This room was used for:

x ]

Area of: Sduare Feet

floor 4500

walls 15750
ceilings 4500
ventilation systém yes yes/no
plumbing system yes yes/no
Components:

shields lyes  Jyesino

Facility Characterization
Characterization has been completed prior to this report

Decontamination Efforts

No.

Dimensions

Location

L 1

[

Il

Labor Rate Time Total

Sthr Hrs 3
Supervisor 60 16 960
Foreman 55 16 880




Craftsman 50 32 1600
Technician 45 32 1440
Health Physics 50 16 800
Laborer 40 48 1920
Clerical 30 8 240
Total 7840
Equipment Required Required Cost Total
Number each 3
survey instruments 4 100 400
personal protective equipment 32 8 256
labels 12 1 12
lighting 4 200 802
ladders 5 150 752
scaffolding 3 100 300
Total 2513
Components to Decontaminate
Monitor for Compliance
Labor Rate Time Total
$/hr Hrs $
Supervisor 60 8 480
Foreman 55 8 440
Technician 45 20 900
Health Physics 50 10 500
Clerical 30 8 240
Total 2560
Components to Disassemble
.
Labor Rate Time Total
Sihr Hrs S
Supervisor 60 2 120’
Foreman 55 2 110,
Craftsman 50 3 150
Technician 45 8 360
Health Physics 50 4 200
Laborer 40 6 240
Clerical 30 1 30
Total 1210
plumbing system
Labor Rate Time Total
$/hr Hrs 3
Supervisor 60 4 240
Foreman 55 4 220




TAVENOR

Craftsman 50 5 250
Technician 45 5 225
Health Physics 50 3 150
Laborer 40 16 640
Clerical 30 4 120

Total 1845
shields
Labor Rate Time Total

$/hr Hrs 3

Supervisor 60 4 240
Foreman 55 4 220
Craftsman 50 2 100
Technician 45 5 225
Heaith Physics 50 3 150
Laborer 40 4 160
Clerical 30 3 90

Total 1185
Decontamination Cost S 2,560.00
Dismantling Cost $ 424000

Total D&D Cost $ 6.800.00



Tavenor Site
Eabrication/Machine Shop

The fabrication/machine shop is a 785 square foot metal building with a smail storage loft. The fioor area is
littered with old fabrication equipment and an assortment of discarded junk. Several items, such as drill bits,
had elevated readings of radioactivity up to ten times background.

Planning and Preparation

Labor Rate Time Total
$/hr Hrs )

Supervisor 60 8 480
Certified Health Physicist 80 8 640
Foreman 55 8 440
Craftsman 50 2 100
Health Physics 50 4 200
Clerical l 30 3 90

Total 1950

Planning and Preparation Total

Facility Description

Receipt Use Storage
This room was used for: [x Ix x ]
Area of: Square Feet
floor 785
walls 27475
ceilings 785
Components: No. Dimensions  Location

tools/debris yes/no [ [ ]

Facility Characterization

Characterization has been completed prior to this report

Decontamination Efforts

Labor Rate Time . Total
S/hr Hrs $

Supervisor 60 2 120
Foreman 55 2 110
Craftsman 50 1 50
Technician 45 16 720
Health Physics 50 8 400
Laborer 40 32 1280
Clencal 30 2 60

Total 2740




Equipment Required

survey instruments
personal protective equipment
labels

TAVENOR

Components to Decontaminate

Eloors and Walls
Labor

Supervisor
Foreman
Craftsman
Technician
Health Physics
Laborer
Clerical

Monitor for Compliance
Labor

Supervisor
Foreman
Technician
Health Physics
Clerical

Components to Disassemble

tools/debris

Labor

Supervisor
Foreman
Craftsman
Technician
Health Physics
Laborer
Clerical

Decontamination Cost
Dismantiing Cost

Total D&D Cost

Required Cost Total
Number each S
4 100 400
8 8 64
4 1 4
Total 468
Rate Time Total
S/hr Hrs 3
60 4 240
55 4 220
50 4 200
45 16 720
50 8 400
40 16 640
30 4 120
Total 2540
Rate Time Total
$/hr Hrs 3
60 4 240
55 4 220
45 20 900
50 10 500
30 4 120
Total 1980
Rate Time Total
S/hr Hrs 3
60 2 120
55 2 110
50 1 50
45 8 360
50 4 200
40 8 320
30 2 60
Total 1220
$ 452000
$ 1.220.00

$ 5.740.00




Tavenor Site
"Am-Be Lab

The Am-Be Lab has been 90% demolished. One sheet metal wall, several steel wall support beams and
approximately 20% of the sheet metal roof still exist. The concrete floor has undergone scabbling to remove
contamination. The scabbling was performed by GNI personnel. The building sits on concrete slab footprint of
795 square feet. GNI believes that Cs-137 sources may have been historically manufactured in this building

as well.

Planning and Preparation
Labor

Supervisor

Certified Health Physicist
Foreman

Craftsman

Heaith Physics

Clerical

Planning and Preparation Total
Facility Description

This room was used for:

Area of:
floor
walls
ceilings

Components:
walls/ceiling

Facility Characterization

Rate Time Total
Sthr Hrs $
60 4 240
80 4 320
55 4 220
50 2 100
50 4 200
30 4 120
Total 1200
[__120)]
Receipt Use Storage

[x

Ix

Ix ]

Square Feet

Characterization has been completed prior to this report.

Deccntamination Efforts
Labor

Supervisor
Foreman
Craftsman
Technician
Health Physics
Laborer

795 44 30 1320
200 8 14¢& 2
10
No. Dimensions Location
yes _Jvesino 1 1 )
Rate Time Total
Sthr Hrs 3
60 4 240
55 4 220
50 1 50
45 8 360
50 4 200
40 16 640




Clerical

Equipment Required

survey instruments

personal protective equipment

labels

TAVENOR

Components to Decontaminate

Monitor for Compliance

Labor

Supervisor
Foreman
Technician
Health Physics
Clerical

Components to Disassemble

.

Labor

Supervisor
Foreman

- Craftsman
Technician
Health Physics:
Laborer
Clerical

Decontamination Cost
Dismantling Cost

Total D&D Cost

L 30[ 4 120
Total 1830
Required Cost Total
Number each 3
4 100 400
16 8 128
12 1 12
Total 540
Rate Time Total
$/hr Hrs $
60 4 240
55 4 220
45 16 720
50 8 400
30 4 120
Total 1700
Rate Time Total
Sihr Hrs 3
60 8 480
55 8 440
50 1 50
45 8 360
50 4 200
40 24 960
3C 8 240
Total 2730
$ 1.70000
$ 2.730.00

$ 443000




Tavenor Site
Radiography Lab

The radiography iab is a concrete building with 624 square feet of floor space. It has two rooms of about
equal size. Each room has had partial remediation performed in the interior areas, i.e., concrete floor
scabbling, sub-floor soil removal, and equipment removal. This building still has ex:ensive radioactive
contamination. Readings of 1mR/hr were found on the floor and walls.

Planning and Preparation

Labor Rate Time Total
$/hr Hrs S

Supervisor 60 5 300
Cenrtified Health Physicist 80 8 640
Foreman 55 5 275
Craftsman 50 1 50
Health Physics 50 14 700
Clerical 30 5 150

Total 2115

Planning and Preparation Total

Facility Description

Receipt Use Storage
This room was used for: Ix BE [ ]
Area of: Square Feet
floor 624
walls 2184
ceilings 624

Facility Characterization

Characterization has been completed prior to this report.

Decontamination Efforts

Labor Rate Time Total
S/hr Hrs )

Supervisor 60 8 480
Foreman 55 8 440
Craftsman 50 2 100
Technician 45 32 1440
Health Physics 50 16 800
Laborer 40 40 1600
Clerical 30 8 240

Total 5100




Equipment Required

survey instruments

personal protective equipment
needle guns

air compressor

labels

TAVENOR

Components to Decontaminate

Eloors and Walls
Labor

Supervisor
Foreman
Craftsman
Technician
Health Physics
Laborer
Clerical

Monitor for Compliance
Labor

Supervisor
Foreman
Technician
Health Physics
Clerical

Components to Disassemble

Decontamination Cost
Dismantiing Cost

Total D&D Cost

Required Cost Total
Number each 3
4 100 400
32 8 256
2 50 100
1 250 250
20 1 20
Total 1026
Rate Time Total
Sthr Hrs 3
60 5 300
55 5 275
50 2 100
45 8 360
50 8 400
40 20 800
30 5 150
Total 2385
Rate Time Total
$/hr Hrs 3
60 5 300
55 5 275
45 20 900
50 10 500
30 5 150
Total 2125
$ 4510.00
3 -

$ 451000



Tavenor Site
Subsurface Removal

The Entire property surface requires removal of brush and soil to facilite comphance investigation.

Planning and Preparation
Labor

Supervisor

Certified Heaith Physicist
Foreman

Craftsman

Health Physics

Clerical

Planning and Preparation Total

Facility Description
This room was used for:

Area of:

linear feet of piping
brush

plumbing system

“ Facility Characterization

Characterization has been compieted prior to this report.

Decontamination Efforts

Equipment Required

survey instruments

personal protective equipment
sampling tools

sample containers

backhoe

Services Required

Analytical Analysis
Soil

Water

other

Rate Time Total
$/hr Hrs $
60 8 480
80 8 640
55 20 1100
50 8 400
50 8 400
30 8 240
Total 3260
[ 3260
Recept Use Storage
! R R
Square Feet
1000 feet
yes yes/no
yes yes/no
Required Cost Total
Number each 3
4 100 400
4 8 32
109 25 2725
109 3 327
1 1200 1200
Total 4684
Required Cost Total
Number each $
109 410 44690
10 210 2100
Total 46790

340
30



TAVENOR

Components to Decontaminate

Monitor for Compliance

Labor Rate Time Total
Sthr Hrs $
Supervisor 60 4 240
Foreman 55 4 220
Craftsman 50 4 200
Technician 45 16 720
Heaith Physics ¢ 50 8 400
Clerical i 30 4 120
Total 1800
Components to Disassemble
brush
Labor Rate Time Total
S/nr Hrs S
Supervisor 60 8 480
Foreman 55 8 440
Craftsman 50 4 200
Technician 45 20 800
Health Physics 50 10 £00
Laborer 40 120 400
Clerical 30 8 240
Total 7560
plumbing system
Labor Rate Time Total
S/hr Hrs b3
Supervisor 60 8 480
Foreman 55 8 440
Craftsman 50 8 400
Technician 45 32 1440
Health Physics 50 16 300
Laborer 40 40 1500
Clerical 30 8 240
Total 5400
Decontamination Cost $ 1.900.00
Dismantling Cost $12,960.00

Total D&D Cost

$ 14,860.00




Tavenor

Travel

_ W W W e s

Note

1 Planning to occur 1/2 off site and 1/2 on site

2 Al D&D on Site

6 Per diem rate 115 per day
7 Plane Tickets 650 round trip

3 Rental Vehicle for Supervisor and Foreman
4 Rental Truck/Van for workers

5 All CHP Time offsite

Supervisor

Certified Health Physicist

Foreman
Craftsman
Technician
Health Physics
Laborer
Clencal

Supervisor

Certified Health Physicist

Foreman
Craftsman
Techmician
Health Physics
Laborer
Clerical

Plane Tickets

Rental Vehicles
Car

Truck

Backhoe

Bob Cat
Dowser

Total Trave! and Vehicle Rental

New Waste Storage Building Brick Office Building

Off Site On Site Off Site On Site
8 40 8 42
18 c 8 0
4 36 8 42
4 11 8 50
0 116 0 70
8 66 4 40
0 84 0 74
4 44 8 32
Total Labor Hours Weeks Number
Off Site On Site on Site of personnel
325 392 98 1
60 0 0 00
345 394 985 10
265 335 8 375 09
0 1188 297 30
31 1064 266 27
0 1296 32.4 33
26 383.5 95875 10
2105 5052 5 126 3125 129
No Personnel No Trips Cost Total
7 3 650 ____13650]
Number Months Cost Total
1 3 1000 3000
1 3 1200 3600
2 3 3000 18000
3 3 3000 27000
1 3 3000 9000
Tota

[$ 226,032 75|

Fabrication/Machine Shop Am-Be Lab
Off Site

Per
Diem

N O NO = &6 DO

—_

115

115

115
115
0
0

On Site

Number
Personnel

Off Ste
16 2
0 4
16 2
7 1
60 0
32 2
56 0
135 2
Total
Per Diem
1 7889
1 0
1 7929 25
1 0
3 717255
3 64239
3 0
1 0

_—5151‘782 75

On Site

4
h

N
w o O o

32

40
18



I ’ JOR

Radiography Lab Subsurface Removal Waste : Grounds
Off Site On Site Off Siie G Site CH Site On Site Off Site On Site
25 205 4 24 0 167 5 4 64
8 0 8 0 0 0 8 0
25 205 10 30 0 167 5 4 64
05 45 4 20 0 675 8 72
0 60 0 68 0 670 0 112
7 41 4 38 0 765 4 64
6] 60 0 160 0 670 0] 152
25 205 4 24 ¢} 167 5 4 64



Container Costs
Waste Type

Sources
2R/Special Form
Hot Debris

Lead

Glove Boxes
Building Debris
Soil

Labor Cost

Tavenor Site

Waste
Volume Containers Price Total
ft3 No. [Type each Cost
15 2 7A Drums 50 100
15 2 Special Form 800 1600
384 4 7A Boxes 500 2000
10 1 B-12 400 400
192 2 7A Boxes 500 1000 drop off
81000 150 Rolloffs 650 €7500 500
54000 100 Rolloffs 650 65000
Total Containers | 16@
Labor Rate Time Total
$/hr Hrs $
Supervisor 60 40 2400
Foreman 55 40 2200
Craftsman 50 40 2000
Technician 45 160 7200
Health Physics 50 510 25500
Laborer 40 160 6400
Clerical 30 40 1200
Total 46900

Transportation Costs

S/mile/truck

Truck

Simileltruck

Disposal Facility
Distance to Facility

Unit Cost

Additional Costs weight
surcharges

50/hr for 4 hr demurge

Type Number

Rollcffs 240

Disposal Facility
Distance to Facilty
Unit Cost

Additional Costs weight

surcharges

Texas Burial Site
200
1.85
0
0
200

Cost Totai

570 136800

Pa Processor
1500

1.85

0

0



Truck

$/mile/truck

Truck

$/mile/truck

Truck

Labor Cost

Disposal

50/hr for 4 hr

Type
Rollofts

Disposal Faclility
Distance to Facility
Unit Cost
Additional Costs

50/hr for 16 hr

Type
Rolloffs
Flatbed

Dispeosal Facility
Distance to Facility
Unit Cost
Additional Costs

50/hr for 8 hr

Type
Van

Labor

Supervisor
Foreman
Craftsman
Technician
Health Physics
Laborer
Clerical

Texas Burial Site
Utah Bunal Site

Pa Processor

TN Process Facility

TAVENOR

Total Truck
trucks Factor
255

6 54000 Cost By Pound

demurge 200
Number Cost Total
w 20752979
Utah Burial Site
800
1.85
weight 0
surcharges 0
demurge 800
Number Cost Total
10 2280 22800
3 2280 6840
TN Process Facility
1600
1.85
weight 0
surcharges 0
demurge 800
Number Cost Total
2 3760[__7520]
Total Transportation
Rate Time Total
S/hr- Hrs 3
60 1275 7650
55 127.5 70125
50 127.5 6375
45 510 22950
50 255 12750
40 510 20400
30 1275 3825
Total 80962.5
ft3 cost Total
4320 6 25920
4320 103 444960
9000
15 484 7260

0 mci sur charge




Tavenor Site
Grounds

This includes removal of buildings and pavement.
Planning and Preparation

Labor

Supervisor

Certified Health Physicist

Foreman

Craftsman

Health Physics
Clerical

Planning and Preparation Total

Facility Description
This room was used for:
Area of:

grounds

Facility Characterization

.
Characterization has been completed prior to this repon

Decontamination Efforts

Equipment Required

survey instruments
personal protective equipment
backhoe

Components to Decontaminate

Monitor for Compliance

Labor

Apply Fixative for Raising Building
Supervisor

Foreman

Craftsman

Technician

Rate Time Total
$/hr Hrs 3
60 8 480
80 8 640
55 8 440
50 16 800
50 8 400
30 8 240
Total 3000
[ 3000
Receipt Use Storage
[x x [x ]
Square Feet
17000 ft2 200
Required Cost Total
Number each 3
4 100 400
4 8 32
2 1200 2400
Total 2832
Rate Time Total
$/hr Hrs $
60 16 960
55 16 880
50 16 800
45 32 1440

85



Health Physics
Laborer
Clerical

Components to Disassemble

Buildi

Labor

Supervisor
Foreman
Craftsman
Technician
Health Physics
Laborer
Clerical

Decontamination Cost
Dismantling Cost

Total D&D Cost

50 16 800
40 32 1280
30 16 460
Total 6640
Rate Time Total
$/hr Hrs $
60 40 2400
55 40 2200
50 40 2000
45 80 3600
50 40 2000
40 120 4800
30 40 1200
Total 18200
$ 6.640.00
$ 18,200.00

$24,840.00
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c¥. Enviro-Test

VOO T R N i

FACSIMILE COVER PAGE
DATE. A 29-< FAYNUMBER. _ 8L5~ 220 535
FOR: N e | tolatley
COMPANY- 3 g._ o !'054\7/
FROM: N\ x'dn{'.\< JPuc.!\ «
. TOTAL NUMBER OF PAGES INCLUDING COVER PAGE: 2%

MESSAGE Cvieal Ca e QL‘-OQ(’Y

ETL LABORATORIES CFFERS 4 FULL SPECTRUM OF LABORATORY SERVICES
o Air Tuxicy
o Mived Waste Analysis
¢ Radianuclide Testing
s Hvdrocarhon Characierization and Fingerpriniing

PLEASE CALL FOR MORE DETAILS

IF YOU [IAVE ANY DIFFICULTY WITH THIS TRANSMISSION, PLEASE CALL 307-255-374¢

420 Wast Fus: Siree! Casoer. Wyorwng BR80T 1307 2555721 12lL; 662 CI0E Faz 130T 235-167¢



sent oy Enviro.Test .ateratiories, .0 elTetn T Dol IoitolNiEt i, Tiie e
Envira-Test Laboratories LLC.
Chemical Analysis Report
USEcology NMMC Brokerage Servces Date: 24 SEP 2001
Attn:  NEAL WHAT Y
108 Flint Road
Cak Rigge TN 37830
Lab Work Order #: L3586 Date Received: 1< SEF 2001

Project P.O. #:

Project Refarence:

Comments:

7 )
APPROVED BY: M

Project Manager
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iEnviro « Test

LABORATORIES LLC.
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CHAIN OF CUSTODY RECORD

4054

e

~CUSTOMER INFORMATION -

- PROJECT INFORMATION .

COI.V’}NY

;KL/—U#(/

PACJECT uAvbNmusn

SENT JT REPDRT 10

BILUNG INFORMATION

_ [ijL ﬂ dee 70

ADURESI

C) {i /l‘r‘l

Jll

v, ES.

R 124

oAl /'?m/fy/» N 2280

" K0S LY G210

=G 200510

GV T

_- NUMBER OF c:omunsns

T

LAB JOB NO.
27

Mrong p8L)) 11005
Ben  tEIVIE AN

T LS QRO 5365 G S po0 SHRG " :
s b o sonPmon St [ tpme | e Joovwmen] encoen | -/ /' /' /remanks [prECAUTIONS |
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St 1 REVNGUIGHEDBY. DATE 2 RELIMOUISNED 8% . DAlE 3. KEUNQUISHED 81 DATE
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LABORATORIES LLC.
- CHAIN OF CUSTODY RECORD

- ew

+.-CUSTOMER INFORLATION .. ; - ..o PROJECT INFORMATION - - -:: e o 1
| Py PROECT NAMENGABER ‘é’ i
D e WRORTTO BILLTNG NFORMATION z
! zv 1
GonRLas: ant 1o E
ADORESS 8 /
% e LAB JOB NO.
v A P 5 ' J)é
i
Fax T FAX. - PO MO g )
- z. N
PRYETTEN RO OESORPTION Gt Bt L S oogwulnrwusmv_. iEMAHKSI,PJRECWI‘IONS

06 | Soile $400130 |Cr [ Lheg Lase | | 1
L7 ] Lewd 77900 V1304 |lead by | -
414 | sail il [0 el |61y T
VoSSl Geil e/l L}_Lfmif_ﬂa_@ ,
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Enviro « Test
.LABORATORIES LLC

Sample Receipt

Checklist

Client

Job Number

[ 3& F¢

A/

Samples Shipped @‘ﬁ Federal Express | Airbomn:
Samples Hand Delivered Client | ETL Lab Courier | Other:
*ArBill#: £ L 2¢9¢E 24 X5 # of Packages Received:

Yes | No ' N\A Comments

. Chain - of - Custody present?

If no, please fill one out.

Are the COC and sample labels legible?

Custody Seal on shipping container?

[f yes, intact on shipping container?

Custody seals on sample containers?

If yes, intact on sample container?

Samples chilled?

Is temperature of cooler: 4 +2°C?

A X]

*Record temp: 7 L’D‘(

Samples received intact (good condition)?

X

If volatiles required, any with headspace?

. Adequate sample volume provided?

Samples preserved correctly?

Circle preservative types in shipment

N325203, ZnAc, HI‘JO;, HCI

H,SO,, NaOH, Plainy Other

o

9. Correct containers used? X
10. Samples received within holding ume? >< &
11. Agreement between COC and sample labels? >(

- TNTERNAL USE ONLY
12. Gamma Screen pRHr @ surface within Bkg? >‘< P&ED )2% o

X ('/

13. Samples OK 1o release to Lab/Screening? >< ,
Additiona] Comments:

Sample Container (size/matenal): O /7\’[{]4‘,

, . Yiclan
Received and inspected by: <. Z/£ S
* = for multiple packages, see afached page(s) for shipping numbers and temperatres.
Form SR Checklist.doc Rev | Effective Date 5721701

' /]
Date/Time: ‘Z// c//n/ AV30




Chemical Analysis Report

«wEcology NMMC Brokerage Services
109 Flint Road

Oak Ridge TN 37830
ATTN: NEAL WHATLEY

Sample ID: Q90801-01F
Job Name:
Sampled By: CUENT

Report Dater  24-SEP-01
Page: 18 ot 2
PO No.:
WO NO.: L3686

Misc

Gamma Spectroscopy

Patassuim-40
Cesium-137
Thalllum-208
Lead-212
Bismuh-214
Lead-214
Actnium-228

€20 west 13t Sirser Casper Wyarming §2601

E'L§ nviro « Test
i LABORATORIES LLC.
|

Duong (0T 2355741 Fax T 266 Y

]

157 - 15
2.7 +-01
0.4 «/- 01
SS«-01
1.0+-02
¢S «-02

1.0 ++0.2

pCig
g
pCvg
rCug
£Cvg
=Cig
PCvg

07
0.
O Al
G."
g2
c.2

~
.

Reaudis wig OMy 300 futae G L.0m0MS LLDMI0S 127 I0AES

L' o 1308ty ARS Ut TAME and Jue DegenCl G IdACR Wt IND parSn

INCE U fwr cOMACES O/ STaly o gt Cusel foumIQO IS e byl 20 Dol
QBN O TalwICKY N0 A A e Al T3ty ChorGad 1D INe widrh pur Mo,

19-SEF-01
19-SER-O1
18-SEP-O1
18-SEP-C1
15-SEP-ON
18-SEP-Q1
19-SEFP-ON

DMF

OMF
OMF
DMF
OMF
DMF
OMF



Chemical Analysis Report

.cology NMMC Brokerage Services Report Dater  24-SEP-01
109 Flint Road Page 1§ of 22
Qak Ridge TN 37830 PO No.:

WO NO.: L3586

ATTN: NEAL WHATLEY

{ Sample ID: 080901-06F " Date Collected: C5-SEP-O1
Job Name: Lab Sample ID: L3586-18
| . _SampledBy; CUENT . . . ... . . Manmx sopo L

Misc !
Gamma Spectroscopy . :
Potassium-40 1234+-1.8 pCL/g 12 19-SEP-O1 DMF
Cesium~137 7.0+~-03 pCvg 01 13-SEP-Q1 DMF
Thallium-208 2.4 +-0.1 pCvg . 1 19-SEP-01 | DMF
Lead-212 1.1 +-0.3 pCig €2 16-SEP01 © DWMF
Lead-214 104-02 pCug 0.2 15-SEP-O) DMF
«

E Lf Enviro«Test oo

LABORATORIES LLC w2 LDy AMOLLE CBIG UG G CLOONG (6 tarer » Uh DORCHm:

{ . Ao L Ou! IQNCES G’ LaDily v dlt fuses o wmned 10 YE-AS 0 2% 3T Our

v 1M 4y Gl LAY 1y AAMYITA COBIE TRANGIC 121 U ! N "r
420 Wost 13 Sroet Caspor. Wyarmg 82601 Y PEC 137 W A0S part I Mol °‘h .\

Prone (307 2166741 Fax (307) 266-1676 ” ;I I

— — TotFree 4BOOK66-O3OL o




Chemical Analysis Report

cology NMMC Brokerage Services
vv3 Flint Road
Oak Ridge TN 37830

ATTN: NEAL WHATLEY

Sample 1D:
Job Name:

Report Date: 24-SEP-C?
Page: 20 ot 22
PO No:

WO NO.: L3686

Date Collected: 09-SEP-01
Lab Sample ID: L3886-'3
_ Matnix:

Gamma Spectroscopy
Polassium-40
Ceswum-137
Thallium-208
Leag-212
Bismuth-214
Leag-214
Actinium-228
Thornum-234

nviro - Test
LABORATORIES LLC.

f 420 Wan: 14 Stroor Casper, Wyomng 82601
S Pone (307) 3155741 Fax (307 2461671

ELE

14.9 «- 1.4 »Cvg 7 ‘8-SEF-O1 OMF
5«02 pCug 0. '9-SEP-01 DMF
C.2.+/-00 pCi/g 0. *9-SEF-O1 DMF
1.6 v 0.1 pCvg 8.1 1S-SEPC1 DMF
1.0+ 0.2 pCiyg 02 ‘9-SERPO OMF
C.8«-02 pCuvg 02 “8.SEP-O1 OMF
0.3 +-02 oClg 013 16 SEROY DMF
3.0 1.9 pGi/g 1 1-SEP-01  DMF
]
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L Test Code

AMMA-ALL-CA
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Methodoloqy Reference

Matrix Test Description
Soi Gamma Spectroscopy

Enviro « Test

Methodology Reference

Mod.EPA.S0 1.1
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Syl oPVITC. €50 LallfellToTo ot S - -
GAMMA QA/QC DATA SUMMARY SHEET
Date Anatyzed Work Group Run iD Job Numbers
August 14, 2001 WG10283 R12308 L 3686
DUPLICATE SAMPLE ID L 3686-9
Sample Duplicate Sample Duplicate
Activity Activity Error Error Duplicate
ANALYTE pCug pCig pCi/g pCug RER
Potassium 40 141 13.5 1.3 1.4 €.3
Cesium 137 11.7 11.4 0.3 03 7
Thaltium 208 0.3 0.3 0.1 0.1 €0
Bismuth 214 1.4 09 0.2 02 18
Lead 214 0.¢ 0.8 0.2 0.2 ¢4
Actinium 228 1.0 1.0 0.2 0.2 ¢c.e

EgL

A

nviro « Jest

%
g LABORATORIES LLC.
[

ALuhs G760 My JOIaDiE 1T NUINAES 3LIMGUG (T 30y vy
STV B LRy NTOUET 30 A Cud JuGeica z uwn 1if ME pedr ™

ANCD OF Laif SEN WOz Ou’ Ay 1N 21 23595 4 UNlee, 'C 1@ undyz 3 U° vat
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ENVIBOTESTLABORATORIES A O
Do Logm Chalnnf CustodyRepon (lnm) R AT
Se_p,fa,eoqy. R

Quote Number. L e
T -.USEoology NMMC Brokerage Servicﬁs ~

Lab» : '-.-
SMP8

si‘mpié'uﬁﬁw.

0@801-813

36861 -

s

ISPRESIEES emmmca

36862 _ . 00BOTSIZ
sl - § GAMALL-CA

08-SEP-O1 0&05

" Hold: O7-MAROZ -

wSEP-m o RASEROT T T

38863 08080110 |
o - ) semwu\ua

i oasspmo&w

. . 1‘“?5!’.4.’1,
: ._,Hoid 07-MARG2 1

24-SEP-D1

T - . - . . . O LT I

36864 - 090801-S01 -
Soll s GAMMAALL-CA

O&SEP-N 08. lS

. ';jnou 07MARGZ

4BEPGT -

24 SEPO1 -

IR s jy\uxzx L

‘Hokd: mmoé;

" 08-SEP-01 08.20‘

14SEPOY - LT 26SEPOT - o i

36866 - - 000801-BKG-1.
Sod "6 GAMMAALL-CA

OS-SEP-N 08.25
sl Hdd 07-MA3-OZ

" 24-SEP-01 . » LT

36867 00080188 ‘-
Soll s mm“

— 0B-SEP-OT o&ao
"Hokd: 07-MAR-02

14-SEP-(t - 24-SEP-01

3686-8 090801-82 -
Sod ' & GAMMA-ALLCA

. ... O&SEP01 0835

Hold 07MAR~02

14-SEP-01

. 24-SEP-01

36858 090801811
Sl | | S GAMMA-ALL-CA

08—85?-01 08 40

. Hold: W-MAROZ AR

14-SEPO1 -

24-SEP-C1

36888-10 090801-S00 .
Soi S GAMMA'ALL-CA

R o&sspm oa:ag
Holdt 07-MAR-02

14-SEP-O1 L 24-SEP-CH

3686-11 080601808
Soft 5 GAMMA-ALL-CA

08-SEP-01 12:00

_. Hoid: 08-MAR-C2 . _

14-SEP-C1  24-SEP-C1

3888-12 0%801-1.7
Sol 8 GAMMA’ALL-CA

08-SEP-01 1205
Hold: 08-MAR-02 ~

14-SEP-01 24-SEPO1

388613 08060155
Sof § GAMMA-ALLCA

09-SEP01 1210
Hold: 08-MAR-G2

14-SEP-01 24-SEPC1

3886-14 090801-53
5ol § GAMMA-ALL-CA

08-SEP-01 12:15
Hold: 08-MAR-02

14-SEP-Q1 24-SEP-01

3686-15 TCSL-802
gmo § GAMMA-ALL-CA

09-SEP-01 12220
Hold: 08-MAR-02

14-SEP-C1 24-SEP01

cimatres Wbl R LA

F-150)

Date :
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s ENVIROTEST L_ABORATORlES ]
Loqln C_hqln of cuctody Repon (ln01)
i i‘i,S_eP 18, 200.’ - _
. ;0849 AM -
Logln Number' L3888 Quole Number. . :
it Acoount: = 10286 ' USEcology NMMC Brokerage Servnces
"‘:Pro]ect: Page: 2 of 2
: RQPOI"TYPO :‘_ ': _" o
tab - Cllent Co(lect Recelvo © Due. . . _ :
SMP# - Sample Number " Date”. " Date” PR Date ~  Comments - .
3686-16 i 995_9.93'01}22%...4 ,1@@%1 - 24SEPDY -
368617 oeosmmF EEE CO-SEP-01 1230 14-SEP-01 24-SEP-01
Sof 5 GAMMAALL-GA . Mok 08MAR<G2 & . . .. .
3886-18 - 090801-06F _ - - - OS-BEP0112:35 - 14-SEPO1 24-SEP-01
368619 . 03SEF0 12.40 T 14-SEP01 24-SEPO1
- hod oMoz T
.ox. : 09-SEPD1 1245_, 14SEPO1 24-SEP01 .
Solt "Hokioa-umm'. o . ”
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Chemical Analysis Report

Leecology NMMC Brokerage Services
109 Flint Road
Oak Ridge TN 37830

NEAL WHATLEY

ATTN:

Sample ID:  050801-BKG-1
Job Name:

__.Sampled By: CLENT _

Report Date:  24-5EP-O1
Page: 7 ot &2
PO No.:
WO NQ.: L3686

Date Collected 08-SEP-01
Lab Sample 10: L3886-8

Misc

Gamma Spectroscopy
Potasswm-40

ERL

Cesium-137
Thallium-208
Bismuth-212
Loag-212
Bsmuth-214
lsad-214
Actinium-228

Enviro o Test

[ LABORATORIES LLC.

!

420 Weat 14t Sirest Caspe®, Wyoming 82601
Prone (307) 235-574) Faxc(307) 206-1676
e St Feae 1R.NBEEI

1
i
P jas ks pCug 06

: 0.9 +/ 0.1 pCilg 0.1
L0240 pCig 0.1
| 16410 pCig 09
i 0.7 4401 pClg 01
' 07+-0.2 pCig C.1

0.7 «/- 0.1 pCug 01

0.9 +-0.2 pClg 0.2

Fozuty 3 Q7)) QDEICA03 3 LAMDGL SUDBMICD 16t 3ndly a5
LT O Ladely  ANOugh €A 39C Cow JEIXNI8 16 1kem T G poiere

ANCE OF U B8NV KBS, DU’ haladly )1 X €228 1 1 Mi6C 10 10 tra yis 2l Lo
S D M HGIINANG 100 JCLVICA COUS CHUWPEC 'O/ e wle ar ot )

16-SEP-01
19-SEP-01
16-SEP-01
19-SEP-1
18-SEP-Q1
19-SEP-21
15-SEP-01

19 SEPm

OMF
DMF
DMF
DMF
DMF
DMF
DME
OMF
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Chemical Analysis Report

. =cology NMMC Brokerage Services Report Date:  24-SEF-O
109 Flint Road ' Page: 5 of 22
Oak Ridge TN 37830 PO No.:

WO NO.: L3585
ATTN: NEAL WHATLEY

Sample ID:  0950801-501 Date Collected: 08-SEP-0V i
Job Name: Lab Sample ID: L3686-4
__Sampled By: CLENT Matrix:  SOU

Misc

Gamma Spectroscopy |

Potassium-40 136 /- 1.6 oCvy 12 18-SEP-01  OMF
Ceswum-137 [ 354-02 pCig o 16-SEP-C1 OMF
Thalliurn-208 C2 03 pClg .t 19-SEF-01  DMF
Leag-212 0.9 +-0.2 pCug .2 19-SEP-01 + DMF
Bsmuh-214 . 18402 pCyg 0.2 18-SEP-01  DMF
Lead-214 L 09402 pCilg 0.2 “9-SEP-C1  DMF

tEnviro « Jest
Po%uts 30 007y 200 CIDIE 1€ SRAMOISE RLOTINEN ICE 3y

E LABORATORIES LLC Lomsh cf Lalahtly ATOU0r CIM aN3 CLe QIQarsc 5 tanelh A the On1Km
“ INTE OF OLr SEVACCS. DL’ adDu "y .2 30 CBBE6 (& ™ ‘B & 1E-fNndty Lo 2t ot
AXDOMNI0 OF Falu I3 (Tw) INALVACA COGLE MM AMED '3 (e WOtk perOrMad
[ 420 Wast “51 Streot Caiper Wyoring 8260
! Prong (T II9 5740 Faxi3)T 2661678




Chemical Analysis Report

~wEcology NMMC Brokerage Services Report Date:  24-SEP-01
109 Flint Road Page: 8 of 22
Oak Ridge TN 37830 PO No.:

WO NO.: L3686

ATTN: NEAL WHATLEY

Sample ID: 087801-52
Job Name:

Date Collected: 08-SEP-Ct
Lab Sample ID: L3688-8

Misc

Gamma Spectrescopy
Beryllium-7
Pcassum~40
Cobalt-60
Cosium-137
Thaltium-208
Lead-210
Lead-212
Bismuth-214
Legd-214
Actinium-228

ER | Enviro « Test
LABORATORIES LLC.
.

— 3 Ok 8- WBOO BE0-0.104

48 w25 pCug 2.8
185 +/-16 pClg 0.8
G4 ¢/ 01 pCi'g 0.1
“5C - 1.1 pCvg 2.2
C.3+-02 pCig c.2
173 +-80 pClg 8.2
€.8 ++ 0.3 pCig 0.3
1.8 4+/-0.2 pCi'g 23
0.9 +-03 pLig C.

0.8 +- 0.3

pCig 0.2

LUl 478 0Ny 4POW JLID IC LIMOLL WD TRCG 10 @iy
Lmi o 300ty ANOUY”™ €878 BNC OLE UAQETEC 15 1akd A e a? 20N
BT O Gurf 3UMVCAD Ovil Dl ly 7 31 €5 ,68 1S INACT 10 MM ANJiy 5 Ot vy
©1DETLL O IHILALNG T anal/iCat COs!: LABIPOT 107 1N w0 JurarT i

420 Wesl 15t Stroat Canpat, wyomng 82601
Prona’ (307) 235-576€1 Far(J07) 266-1678

19-SEP-01 | DMF !
19.SEP-01  DMF
19-SEPQ1  OMF
19-SEPQY DMF
19-SEP01 OMF
19-SEP-01  DMF
79-SEPQ01 OMF
16-SEP-QY OMF
18-SEPO1  DMF
15.SEPO1  OMF
|
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Chemical Analysis Report

- ~ccology NMMC Brokerage Services Report Date:  24-SEP-0

109 Flint Road Page. 15 of 22

Oak Ridge TN 37830 . PO No.:
WO NO.: L3586
ATTN: NEAL WHATLEY

Sample ID: 090801-S3 Date Collected: CS-SEP01
4 Job Name: Lab Sample ID: 1368514
- _Sampled By: CUENT

Misc
Gamma Spectroscopy ’
Polssium-4C 13.6 +/- 1.8 pCyg s 1SEP-Q OMF
Cesium-137 23418 pCug 02 "9-SEPOT  OMF
Bismuth-214 1.4 «~04 pCvg 0% 1HSEPY DMF
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Chemical Analysis Report

-cology NMMC Brokerage Services

Report Date:  24-SEF-O1
109 Flint Road Pags: 6 of
Oak Ridge TN 37830 PO No.:
WO NQ.: L3686
ATTN: NEAL WHATLEY
Sample ID: 090801-504 Date Collected: 05-5;6#01
Job Name: Lab Sample ID: L3386-%
_._Samp LR :, Souo

Gamma Spectroscopy
Potassium-40

13.5 +- 1.6 pCig ' 18-SEP-01 OMF
Cobalt-20 0.4 +/- 0.1 pClg 0. 19-SEP-O1 DMF
Cesium-137 85.0 -~ 0.9 pCg 3.2

19-SEP-O1 DMF
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Chemical Analysis Report
.ecology NMMC Brokerage Services Report Date:  24-SEP-01
109 Flint Road Psge: 14 ot 22
Oak Ridge TN 37830 PO No.:
WO NO.: L3686

ATTN: NEAL WHATLEY

Sample ID:  090801-S5
Job Name:
_Sampled By: CUENT

Date Collected: (8-SEP-01
Lab Sample ID: L3686-13
. Matrix; SOUD

Misc

Gamma Spectroscopy
Porassium-4C
Cesium-137
Loag-212
Lead-214

Enviro « Iest

LABORATORIES LLC.

et ey ———

Cnare (XN 21598741 Far (307 T58-167€

€20 Wast 1o Susal Canper, ‘Wyoming 82600

19-SEPON

14.9 «/-1.8 pCug 09 DMF
- 02 pCug cH 19-SERPOY OMF
0.2 -~ 0.1 pCug 01 18-SEP-Q1 DMF
0.7+ 0.2 pCig 0.2 19-SEPD1  DMF
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Chemical Analysis Report

- wEcology NMMC Brokerage Services Report Date:  24-SEP-01
109 Flint Road Page: 12 et 22
Oak Ridge TN 37830 PO No.:

WO NO.: L3885
ATTN: NEAL WHATLEY

Sample ID: 050801-S06 Daio Colleded 09-SEP-O"
Job Name: Lab Sampie iD: 13686-11 ,
___Matn'x_: SOLID !

lisc

Gamma Spectroscopy 1’
|

Potassium-40 54.7 +/- 8.5 pCug 6.3 ' 19-SEPO1  OMF
Cegium-137 | 09+~08 pCig 07 " 18.SEP-01 - DMF
Bismuth-214 4.7+ 1.3 pCig 1.4 19-SEP-01 . DMF

Lead-214 25+ 1 pCvg 12 19-SEP-QY . DMF

el Enviro « Test
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Chemical Analysis Report

~aEcology NMMC Brokerage Services Report Date:  24-SEP-01

109 Flint Road Paga 13 of 22
Oak Ridge TN 37830 :{00';:%'-' L3t
ATTN: NEAL WHATLEY h
Sample ID: 090801-L7 Date Coliected: 4 09-S_E-P4)1 - T
Job Name: Lab Sample ID; L3686-12
‘,:;'§‘amp_lg:d' 'Bv: e q"ENT LT, a2z - z I —cz = S beismleedvuiegbtgh-hstaghn et ‘—"—ui"‘r‘_!‘: - §“OUD

“Units'of i
;' Medsure -

Gamma Spectroscopy

Potassium-40 1.44m 0.4 pCVg 03 15-SEPOY  DMF
Cobalt-60 0.3 +- 0.1 pCuvg 01 1SEPQY ' OMF .
Cadmium-109 138 +/- 1.7 pCyg 23 1%SEPQT  DMF
Cesium-137 345 +- 0.9 pCug R 13-SEPC1 - OMF
Bismuth-214 33+ 02 pClg 0.3 13-SEP-QY DMF
Leag-214 6.6+-29 pCl/g 0.4 1%SEP01  DMF
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Chemical Analysis Report

.cology NMMC Erokerage Services
108 Flint Road
Oak Ridge TN 37830

ATTN: NEAL WHATLEY

Sample |D: 090801-58
Job Name:

Repart Date; <4-SEP-Q!
Page: 8 of 22
PO No.:
¥/O NO.: 13686

Date Collected: 03-SEP-O1
Lab Sample ID: L368¢-7
Matrix: _SOLID

Mise o

Gamma Spectroscopy

Potassum-43J
Cobat-60
e
FR i Enviro « Test
{ LABORATORIES LLC.

420 Wor 131 Sireat Caspur. Wyomng 82601
Prane. (307} 235-5741 Fax (307) 266-1676
T - JT0k Fee 1,800 B4GA0t — —

-2

€8 1.7 pCVg 0.3 18-SEP-01 DMF
C.3+/-0.1 pCvg (o8 15-SEP-01 DMF
G3 19-SEP-03

2132 +/- £.5 pCig OMF
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Chemical Analysis Report

Zcology NMMC Brokerage Services Report Date:
109 Flint Road Pg,ge:
Na.:
QOak Ridge TN 37830 o
ATTN: NEAL WHATLEY

Job Name:

Date Collected: 08-SEP-0!
Lab Sample 1D: L3686-10

24-SEP-01V
1M ot 2

L3686

Misc

Gamma Spectroscopy

19-SEP-O1 DMF
19-SEP-01 DMF
19-SEP-O1 DMF
19-SEP-01 DMF
18-SEP-01 CMF

Potassium-4C 11.2 ~- 1.7 pCyvg 1.2
Cesium-137 5.0+-03 pCug 0.1
Thallium-208 0.2+-02 pCug B
Bismuth-214 08+-03 pCvg 2.2
Lead-214 0.8w-02 pCug 0.3
Thorium-234 1.4 #-07 pClg 1

cB | Enviro » Test
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Chemical Analysis Report

cology NMMC Brokerage Services
1vd Flint Road
Oak Ridge TN 37830

ATTN:  NEAL WHATLEY

Sample ID:
Job Name:
_..Sampied By:

050801-S10

Report Date:  24-SEP-CY
Page: 4 of22
PO No.:
WO ND.: L3385

Date Collected: (8-SEP-01
Lab Sample [D: 1.3686-3

Gamma Spectroscopy

Poawssmm-40
Cobalt-60
Caamum-108
Cesium-137
Thatlium-208
Leac-212
Sismutn-214
Leag-214
Agtnium-228
Thonum-234

t v ' '
Fl | Enviro « Test
[ LABORATORIES LLC.
E 420 Woa! 161 Sireat Casoer Wyorming 6260
l Pong (307) 235-5741 Far(207) 266-167¢

Tol Frou 1(BR266-000 -

18.2 +/-15 pCug 0.8
0.1 +- 01 pCrg a1
25« 1.1 pCug 15
11.8+-03 pCyvg b
0.2 +-0.14 oCvg VR
0.8 +/-0.2 eCug c
0.7+#-62 | gCvg £2
37 ~-02 | pCug 2
1.0 +-02 pCvg 0.2
pCig 1

30407

HOSuls ara Ony LOGCAE 8 10 baMO.A5 SLSM e 16! S ipy o
Ll ol LAty AATOMON S310 NC B0 30enC0 i "3nen i e jnpan

SO O QU 2@TVEES, OL7 0.y 0 2 J2B81 .6 10U 12 1€-a%3v_s 8 L,
SA8NL0 Of 1Ol Le.NG e arply € a LOBIE SRIDCE VY 1Tl v e e

. ———— e —— L

19-SEP-O1
19-SEP-01
19-SEF-01
19-SEPOY
18-SEP-CHY
19-SEP-01
16-SEP-01
19-SER-01
“8-SEP.OY
*8.SEPO

ae t
2
ey

DMF
OMF
OMF
DMF=
OMF
DMF
OMF
DMF
OMF
DMF

“helae:




nme s C e DT - . B T

JenT Dy: Znviro.iest caseratornies, . L anTzeL e L, R CenaltiE oy

o
I

I
1

Chemical Analysis Report

.cology NMMC Brokerage Services Report Date:  24-SEP-01
109 Flint Road Page: 10 cf 22
Qak Ridge TN 37830 PO No.:

WO NOQ.: L3886
ATTN: NEAL WHATLEY

Sarnplo 10 090801-$11 Date Collected 08-SEP-01
Job Name Lab Sample ID L3686-9

Gamma Spectroscopy ' \

Potassum-40 1414413 pCig c8 15-SEP-01 © DMF
Cesium-137 117 #-03 pCilg e 13-SEP-Q1 OMF
Thallium-208 0.3+ QI pCig Ch 15-SEPQ1 DMF
Bismutn-212 12+ 0.8 oCig 0.5 13-52P01  OMF
Lead-212 0.8 +~ 0.1 pCUg A 13-SEP01  DMF
Bismym-214 1.4 +-0.2 oCig c2 13-SEP-OY DMF
Lead-214 09+-02 pCug c2 13-SEPQ1 . DMF

Acmnu'n 226 1.0+/-02 pCvg c2 15-SEP-OV DMF
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Chemical Analysis Report

icology NMMC Brokerage Services Repart Date:  24-SEP-O1
109 Flint Road Page: 3 of22
Oak Ridge TN 37830 :/% f:‘% L3586
ATTN: NEAL WHATLEY )
7 Date Collede‘n;:‘_cg-S‘E‘5-o;n
Lab Sample ID: L36862
_Seuo

Sample ID: 030801-S12
Job Name:

Sampled By: CUENT i e . oo Malrix:

Mise %
Gamma Spectroscopy
Potassium-40 | 144418 pCilg Y
Cobait-60 0.4 w-0.1 oClg oo
Cesium-137 30.8 +- 0.5 pCvg 1
Thailium-208 0.3+-01 pCug 0.1
Bismuth-214 12 +-02 plug 0.2
Leaa-214 . 08+-02 pCi/g 0.2
AClinium-228 09 +-0.2 pCug 0.3

-
1
I
I
| Enviro « Test
H Fasuils 3B ORIy @PCIKATIC @ 4™ €2 3JLTIIET "2 INAYE 5
LA o Lately  AMoLQn (A% une due Gl Zu 2 1aker 1 e pert e
F LABORATORIES LLC. e uciutvees curto, o b <0 % w6 s o 2
@10 O 1O e apa VL 3L CTIGEL "D ‘T wCie D~y
{ 420 Wast 15t Streer Casper, Wyoming 82601
‘l Prone (307) 235-57¢ ! Faxc({30T) 286-1676

—_——— o Iaifime IBXGBEL . . —— N

13-SEPQY
13-SEP-01
15-SEP-OY
16-SEP-01
18-SEP-O1
19-SEP-Q!
19.SEPO1
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DMF
OMF
DMF
OMF
DMF
DMF
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Chemical Analysis Report
.cology NMMC Brokerage Services Aeport Date:  24-SEP-O1
109 Flint Road Psge: 2 of 22
Oak Ridge TN 37830 PO No.:

WO NOC.: L3685
ATTN:  NEAL WHATLEY

. Sample ID: 030801513 Date Collected 08-SEP- 01
‘ Job Name: Lab Sample iD; L3686
| ___Sampled Bv CUENT, e e ... Matrix: SOLID

Gamma Spectroscopy

Potassium-4C 18.0 ~- 2.1 pCig 12 13-SEPHY DMF
Cobalt-60 0.7 - 0.1 pClg R 19-SEP-01  DMF
Ces»um 137 704 +-33 oCvg 0.5 18-SEP-01  OMF

Hagufl, 31¢ Oty 2DORCIDIE 1% & MOt SuDMTeU 100 27 0ve.

Enviro « Jest
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Chemical Analysis Report

<cology NMMC Brokerage Services Report Date:  24-SEP-01
109 Flint Road Pagee 17 ot 22
Qak Ridge TN 37830 PO No.:

WO NO.: L3686
ATTN: NEAL WHATLEY

e

Sample ID: TCSL-S01 Date Collected: 09-SEP-O1

Job Name: Lab Sample ID: L3686-16 :
__SampledBy: CUENT ___Matrix: SOUD

disc

Gamma Spectroscopy ' . :

Pota ssium-40 13.8+-1.9  pCvg 1.2 18-SEF-01  DMF
Cesium-137 04402 pCvg .2 15-SEP-01  DMF !
Thallium-208 0.5 +- 0.2 oCiig 1 19-SEP-01 | DMF
Lead-212 1.6 #- 0.2 FCig c2 19-SEP-01 © DMF
Bismuth-214 1.24-02 pCvg <3 , *3.SEP-01  DMF
Leag-214 14402 pCg 0.3 1§-SEP-01  DMF |
Actinium-228 1.2+-02 pCvg 0.5 19-SEP-O1 DMF
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sent by: Enviro.Test Lavoratoriles,LLC 307ZERIBYE, e

Chemical Analysis Report

.cology NMMC Brokerage Services Repont Date: 24-SEP-1
109 Flint Reoad Page: 16 ol 22
Oak Ridge TN 37830 PO Na.;

WO NO.: (3686
ATTN: NEAL WHATLEY

! Sampie ID: TCSL soz Date Collecwd: 03-SEP-01
Jab Name: Lab Sample ID: L3686-15
, Sampled By: CUENT

Misc
Gamma Spectroscopy )
Potassium-40 147 +-15  pCug Q0.6 19-SERP-O1 OMF
Ceslum-137 22.0 +/-0.4 Cg C 18-SEP-O1 DMF
Thallium-208 04 +-01 pCig Cca 13-SEFG!H DMF
Bismuth-212 . 18410 pCvg 1 19-SEP-01 OMF
{ead-212 b1 +0.2 oCi'g €2 19-SEP-C1 DMF
Bismuth-214 © 08402 pCvg t2 15-SEP-01 DMF
Lead-214 0.8 #-02 pCvg €2 18-SEP-01 DMF
Acunium- 225 1.1 +-02 pClg 02 16 SEP-O1 DMF
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Chemical Analysis Report

-coloegy NMMC Brokerage Services
108 Flint Road
Qak Ridge TN 37830

ATTN: NEAL WHATLEY

Sample ID: TCSL-03
Job Name:

[

24-SEP-01
21 of 22

Report Date:
Page:

PO Na.:

WO NO.: L3386

0§-SEP-01
1.3686-20
SOUD

Date Collected:
Lab Sample ID:
.. Matnix:

., Sampled By: CLIENT

Misc
Gamma Spectroscopy
Caobalt-60
Ceswm-137
Amerigum-241
.

E Iy Enviro « Test
LABORATORIES LLC.

420 wast 12t Svean Casoer, W porang 82601
Prone: (307) 235-5741 Fax (307) 266-1676
——— YAt Eteg {{BOOBEEDIN

142 +/-10.2

2956 - 20.6  pCig 56
1387 +- 268 pCug 10
52
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Chent:
Client Project

U S Ecology inc
GNI-Webster £S-01-10

y £ MI“AR ' ?Lab Number: 20010819
<« ,ratory s H[ij Y R }93 Date Reported: 9:28:200!
;mmx 74012 Date Recerved: 910:01
iois) 251 008 Page Number- | of 14
Analytical Report
Method Result Units DL Prep Analysis Analyst
Date Date
Lab ID: 20010819-01
Client ID: 090801-BKGC
Date Sampled: 9/5/2001 4:30:00 PM
Matrix: Other
Radlochemical Analyses

K0 HASL 300 I 3.90+-0.377 pCig 0.622 9/25/2001 SD
T1-208 HASL 300 BDL pCig 0.074 9/25/2001  SD
Bi-212 HASL 300 BDL pCig 0.581 925/2001 SD
Pb-212 HASL 300 0.174 - 0.018 pCi’g 0.060 9/252001  SD
Bi-214 HASL 300 0.399 ~-0.046 pCi'g 0.144 9/2572001 SD
Pb-214 HASL 300 0.373 ~-0.031 pCug 0.086 9/25/200! SD
Ac-228 HASL 300 BDL pCig 0.242 9/25/2001 SD

14 HASL 300 BDL pCig 1.29 9/25/2001  SD
v S HASL 300 BDL pCig 0.338 9/25/2001 SD
Pa-234- HASL 300 BDL pCiig 0.181 9252001  SD
Am-24] HASL 300 ND pCrg 0.551 97252001 S/D
Co-60 HASL 500 BDL pCig 0.078 97252001 SD
Cs-137 HASL 300 1.40 - -0.069 pCig 0.088 9257200 SD

Metnls Analvses
TCLP-Lead EPA 1311 "60[Oé BDL mgl 0.035 9/122001 9721:2001 KS
Lab ID: 20010819-02
Chent ID: 090501-BKGS
Dafe Sampled:  9/572001 4:35:00 PM
Matrix: Soil ;
Radjochemical Analyses

K-10 HASL 300  12.4--0936 pCig 1.40 9/1872001  SD
T1-208 HASL 300 0.360 - -0.032 pCug 0.082 9/18/2001 SD
Bi-212 HASL 300 0473 ~.-0.247 pCisg 0.096 9/18/2001 SD
Pb-212 HASL. 300 114 ~-0.085 pCiig 0331 9/18/2001  SD
Bi-214 HASL 300 0.537 -~- 0.084 pCiig 0.558 9/18/2001 SD
Pb-214 HASL 300 0.869 - -0.077 pCig 0.365 9/18/2001 SD
Ac-228 HASL 500 0769 ~-0.102 pCrg 0.498 9/1872001 SD
Th-254 HASL 300 BDL pCig 1.8 9/1872001 SD

15 HASL 300 BDL pCug 0.755 9/1872001  SD

1 HASL 500 BDL pCig 0.172 9:18/2001 SD

BD! = Below Detecunn Limi

u

ef



Chient:

Client Project:

U S Ecology Inc
GONI-Webster FS-01-10

sach ! Lab Number: 20010819
lL-ratory PBE[‘M'"ARY | EP Date Reported: Q:28/2001
;‘,?T,‘,Q:‘,"'O“K 74012 ORT Date Received; 971011
;,53'352,'3,008 ‘ Page Number: 2ot i4

“Analytical Report
Method Result Units DL Prep Analysis Analyst
J Date Date
Am-24) HASL 300 ND pCug 0.147 9/18.2001 SD
Z0-60 HASL 300 BDL pCig 06.159 9/18/2001 SD
Js-137 HASL 500 BDL pCug 0.136 9:18/2001 SD
Metals Analyses
TCLP-Lead EPA 1311:60108 BDL mgl 0.038 91272001 9/21.72001 KS
Lab ID: 20010819-03
Client 1D: 090501-BKGA
Date Sampled:  9/5/2001 4:15:00 P™W
Matrix: Other i
Radiochemical Analyses
K40 HASL 300 " 743 +.0604 pCilg 0.870 9/17:2001  SD
HASL 300 0.091 +/- 0.027 pCig 0.084 9/17/2001  SD
YR HASL 300 BDL pCi/g 0.08$ 971772001 SD
Ph-212¢ HASL 300 0.174 +-0.061 pCug 0.788 9/17:2001  SD
Bi-214 HASL 300 0242 ~/-0080 pCi/g 0318 97172001 SD
Pb-214 HASL 300 0266 ~-0.077 pCig 320 9/17/2001 SD
Ac-228 HASL 500 BDL pCig 0.361 9/17/2001 SD
Th-234 HASL 300 BDL pCi‘g 1.57 9/1772001 SD
U235 HASL 500 - BDL pCi'g 0 602 9/17 200t <D
Pa-234 HASL 300 BDL pCig 0301 9:1772001  SD
Am-241 HASL 300 ‘ ND pCig 0.108 9/172001  SD
C0-60 HASL 300 BDL pCig 0.116 9:17:2001  SD
Cs-137 HASL 300 ' 0.347--0050 pCig 0.140 9172001  SD
Metals Analyses
TCLP-Lcad EPA 1311:60108 BOL myg!l 0.035 9122001 9/21°2001 KS
Lab 1D: 20010819-04
Client 1D: 090501-15A
Date Sampled:  9/5/2001 4:00:00 PM
Matrix: Other _
Radiochemical Analvses
K-40 HASL 300 ‘ 107 ~-0.765 pCig 10 6172001 SO
T1-208 HASL 300 | BDL pCig 0.210 9172001 SD
’ HASL 300 0445 --0183 pCig 0238 9172001  SD
2 HASL 300 i BDL pCig 0312 9177200} SD
31-214 0.244 917 200 SD

BDI = Beiow Detection Limn

HASL300 0.305+-0072 pCi’g
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Client: U S Ecology Inc.
' Client Project: GNI-Webster FS-01-10
' *« Lab Number: 20010819
L ‘atory?RElJ M'ﬂﬁ Ry BE Th £ Date Reported, 9/28/2001
;O:hm 74012 Date Received: 9/10/01
‘Zgﬁsg,fél'inm Page Number: 3of 14
;
‘Analytical Report
Method Resutt  Units DL Prep Analysis Analyst
i Date Date
2b-214 HASL 300 f BDL pCig 0359 9/17:2001  SD
4¢-228 HASL 300 ' 0.268 ~:- 0.054 pCiig 0.227 9/17/2001 SD
Th-234 HASL 300 BDL pCi'g 1.85 9/17/2001  SD
=235 HASL 300 BDL pCig 0.928 9/17200} SD
22.234 HASL 300 BDL pCig 0.474 9/17/2001  SD
Am-241 HASL 300 233+-0168 pCi'g 0.548 9/172001  S/D
20-60 HASL 500 BDL pCig 0082 9/17/2000  SD
Zs-137 HASL 300 46.0 ~/- 1.40 pCi/g 0188 9/17:2001 SD
Mctals Analyses
TCLP-Lead EPA 1311/60108 0.025 mg/l 0.007 97122001 9/21/2001 KS
Lab ID: 20010819-05 I
1D: 090501-13A :
L sampled:  9/572001 3:30:00 PM :
Matrix: Other i
Radtiochcmicnl Analyses
K-40 HASL 500 655 +-0.535 pCug 0.844 9/18/2001  SD
Tl-208 HASL 300 BDL pCig 0.089 9/18/2001 SD
Bi-212 HASL 300 BDL pCig 0.622 9/18/2001  SD
Pp-212 HASL 300 BDL pCig 0.080 9/182001  SD
Bi-214 HASL 300 " 0.234-:-0.056 pCig 0.170 9/18/2001 SD
Pb-214 HASL 300 © 0135 -1 0.026 pCi/g 0.121 9/18/2001 SD
Ac-228 HASL 300 0.197 ~.-0.053 pCi/g 0.19% 9/18/2001  SD
Th-234 HASL 300 BDL pCig 1.70 9/18/2001 SD
U-238 HASL 300 BDL pCig 0.447 5/18R2001  SD
Pa-234 HASL 300 BDOL pCi/g 0.235 9182001  SD
Am-241 HASL 300 2.89+.0.205 pCilg 0.534 9/18/2001 S/D
Co-60 HASL 300 BDL pCig 0.094 9/1822001  SD
Cs-137 HASL 300 811 +.0274 pCig 0.095 97187200} SD
'I‘r‘letnls Analyses
TCLP-Lead EPA 131 l=’60lOE' BDL mg/l 0.055 912/2001 9/21/2001 KS
Lab ID: 20010819-06
Client ID: 090501-14A
r Sampled:  9/5/2001 3:00:00 PM

L

Other

BDI. = Beiow Detection Limat

Radiochemical Analyses




‘ "’ Client U S Ecology Inc.
‘A“Y h‘- GRT Client Project: , GNI-Webster FS-01-10
u’ {mtl_h“l\ Lab Number: 20010819
. Date Reported: §/28:2001
n Anow ox 74012 Date Received: 9/10/01
.Szosze‘s igzixm ' Page Number: 4 of 14
1
Analyncal Report
Method ' Result  Units DL Prep Analysis Analyst
l Date Date
K-40 HASL 300 103 - 0672 pCi'g 0.721 91872001 SD
T1-208 HASL 300 0093 +-0025 pCi'g 0.077 9/18/2001  SD
Bi-212 HASL 300 ' BDL pCirg 0.202 9/18/2001  SD
Pb-212 HASL 300 " 0419--0.036 pCig 0.160 9/1872001  SD
Bi-214 HASL 300 0.358 - 0059 pCi’g 0.204 9182001  SD
Pb-214 HASL 300 0268 ~-0.040 pCig 0.190 9/18/2001  SD
Ac-228 HASL 300 '_ BDL pCi'g 0.264 9/18/2001  SD
Th-234 HASL 300 © 138+-0.148 pCiig .06 9/1872001  SD
U-235 HASL 300 ‘, BDL pCi'g 770 9/18/2001  SD
Pa.234 HASL 300 ' BDL pCiig 0.411 9/18/2001  SD
Am-241 HASL 300 " 543440225 pCirg 0.382 9/18/2001  SD
Co-60 HASL 300 £ 0.152+/-0.026 pCi’g 0.080 9/1872001  SD
¢ : HASL 300 153 ~/-0.483 pCiig 0.141 9/1872001  SD
f(lctals Analyses
TCLP-kead EPA 1311/60108 116 mg/l 0035 91272001 972172001 KS
Lab ID: 20010819-07
Client ID: 090801-16 comp.
Date Sampled:  9/573001 2:30:00 PM
Matrix: Soll - .
Radimhemlcal Analyses
K-40 HASL 300 ©805+-0.607 pCig 0.877 9/1822001  SD
TI-208 HASL 300 BDL pCig 0.279 9/18/2001  SD
Bi-212 HASL 300 't BDL pCiig 0.090 9/18/2001  SD
Pb-212 HASL 300 © 0481 ~-0.10! pCig 0.519 971872001  SD
Bi-214 HASL 300 ' BDL pCig 0.600 9/18/2001  SD
Pb-214 HASL 300 ‘ BDL pCig 0.842 9/18/2001  SD
Ac-228 HASL 300 BDL pCrg 0.766 9/18/2001  SD
Th-234 HASL 300 ' BDL pCig 2.47 9/18/2001  SD
U.235 HASL 300 BDL pCug 1.95 9/182001  SD
Pa-234 HASL 300 , BDL pCig 0.993 9/1872001  SD
Am-241 HASL 300 ' 958 -/-2.99 pCilg 0.433 9/18/2001  SD
Co-60 HASL 300 L 773+.0.177 pCig 0.178 9/18/2001  SD
Cs-137 HASL 300 ! 174 - §.25 pCig 0.420 9/1872001  SD
Metals Analvses
Lead EPA 131160108 286 mgkg 0.007 94272000 972172000 KS

BDL = Below Detection Lmut [



8DL = Below Detection Limn

S 8 4
‘%":,’ i Client L' S Ecology Inc
Chent Project: GNI-Webster FS-01-10
Wh REL'MINARYREPORT Lab Number: 20010819
. ‘at')'J j Date Reponed: 9/28:/200!
mm 74012 Date Received: 9/10/01
S 7910008 Page Number: Sof 14
Analytical Report
Method Result  Units DL Prep Analysis Analyst
) Date Date
ab ID: ‘ 20010819-08
lient ID: 090501-12A
ate Sampled:  9/572001 2:00:00 PM
iatrix; Other ‘
Radibchemlcal Analyses
-40 HASL 300 7.55+-0.625 pCilg 1.07 9/182001  SD
i-208 HASL 300 BDL pCvg 0.100 971872001 SD
i-212 HASL 300 BDL pCig 0.758 9/18/2001  SD
2-212 HASL 200 | 48 +/-0.396 pCi/g 0218 9/1872001 SD
i-214 HASL 300 ' 0.230+-0.071 pCig 0.224 9/18/,2001  SD
»214 HASL 300 _ BDL pCig 0.223 9/182001  SD
~-228 HASL 300 : BDL pCig 0.251 9/18/2001  SD
' HASL 300 E BDL pCig 1.86 9/1872001  SD
o0 HASL 300 ‘ BDL pCug 0.629 9/1872001  SD
3-234% HASL 300 BDL pCig 0212 918200t  SD
m-241 HASL 300 BDL pCug 0.753 9/18/2001  SD
0-60 HASL 300 BDL pCug 0.094 9/18.2001 SD
5-137 HASL 300 21.4--0675 pCilg 0.138 9/18/2001  SD
ab ID: 20010819-09
lient 1D: 090501-09 P
ate Sampled:  9/572001 1:30:00 PM
latrix: Other :
Rndié)chemical Analvses
-40 HASL 300 6.73 -- 0.852 pCi/g 238 971872001  SD
1-208 HASL 300 BDL pCig 2.71 971872001 SD
i-212. HASL 300 BDL pCug 3.45 9182001  SD
b-212 HASL 300 BDL pCug 4.49 97182001 SD
i-214 HASL 300 BDL pCi'g 0.859 91812001  sD
b-214 HASL 300 ° BDL pCug 6.21 9/182001 SO
c-228 HASL 300 BDL pCi/g 572 9/18/2001  SD
h-234 HASL 300 BDL pCig 205 9/1872001  sD
225 HASL 300 ; BDL pCig 14.1 9/18/2001  sD
-234 HASL 300 \ BDL pCi'g 715 91822001  SD
H HASL 300 I 340 +-145 pCig 3.24 9182001  SD
N "~ HASL 300 | 390-.-0.132 pCig 0.559 9182001  SD
|
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‘ XX/ ! Client U'S Ecology |
- , : 5 gy Inc
‘ Client Project: GNI-Webster FS-01-10
) ~ach | Lab Number: 20010819
L \..a:og ' Date Reported: 928:2001
e Amou OK mBEllM,"A RY REPORT Date Received: 9:10:01
:92'581'-%2:3)008 { Page Number: 6 of 14
Analytical Report
Method l Result Units DL Prep Analysis Analvst
i Date
25-137 HASL 300 18800 +- 554 pCi'g 211 91872001  SD
’*Ietals Analvses
TCLP-Lead EPA 1311/6010B' 171 mgl 0035  9/1220001 97212001  KS
Lab 1D: 20010819-10 f
Client 1D: 090801-17 L
Date Sampled:  9/5/2001 1:00:00 PM
Matrix: Soail
Rndirychcmical Analyses
K40 HASL 300 ' 0.802+/-0.095 pCiig 0.225 9/182001  SD
T1-208 HASL 300 ' 0.021 +/-0.006 pCirg 0.020 9/1872001  SD
Bi-212 HASL 300 | 0059 +-0030 pCig 0.038 9/18/2001  SD
P HASL 300 " 0.176 +-0.014 pCi/g 0.054 9/182001  SD
B. HASL 300 ' 0.056--0011 pCilg 0037 9/18/2001 SN
Pb-214 ¢ HASL 300 ' 0071 +-0.009 pCilg 0.044 9/182001  SD
Ac-228 HASL300 ' 0.103-/-0020 pCig 0.061 9/18/2001  SD
Th-234 HASL 300 BDL pCi’g 0364 9/18/2001  SD
U-235 HASL 300 1 BDL pCiig 0167 9/18/2001  SD
Pa-234 HASL 300 ' BDL pCig 0.088 9/1872001  SD
Am-241 HASL 300 0461 +-0.020 pCiig 0.040 9182001 SD
Co-60 HASL 300 0.044 --0.005 pCiig 0.016 91182000 SD
Cs-137 HASL 300 564 --0114 pCig 0030 9/182001  SD
Te(als Analyses
TCLP-Lead EPA 1311/6010B 680 mg/l 0.035  9/1272001 972172001  KS
Lab ID: 20010819-11 f
Client ID: 090501-11 S :
Date Sampled:  9/5/2001 12:30:00 PM
Matrix: Soil :
Rndi})chemical Analvses
K-40 HASL 300 P 8.54+-0.353 pCig 0542 9/192001  SD
T1-208 HASL 300 0.292 -1-0.035 pCi'g 0101 9192001  SD
2i-212 HASL 300 " 0229 +-0.257 pCig 0.037 97192001 SD
£5-212 HASL 300 f 135-~0054 pCig 0.204 91972001 SD
Py HASL 300 | 05780052 pCig 0.308 9:192001  SD
x HASL300 | 0528--0066 pCi'g 0.402 9192001 SD
ac-228 HASL 300 BDL pCig 0580 91972001 SD

BDL = Below Detecuon Limit
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Client: U S Ecology Inc
’ Client Project: GNI-Webster FS-01-10
) ( Lab Number: 20010819
.atory, Date Reported 9/28:2001
;*gsvsv:& 740-\PREL|M|NARY REPO RT osee recerved: 910101
3y 251.0008 Page Number 7 of 14
|
| Analytical Report
Method ‘ Result Units DL Prep Analysis Analyst
L Date Date
234 N HASL 300 BDL pCig 17.1 9192001 SD
35 - HASL 300 BDL pCig 0.291 9/192001  SD
34 HASL 300 BDL pCi’g 0.273 9/19/2001  SD
241 HASL 300 0242 +-0021 pCig 0.096 9192001 SD
60 HASL 300 BDL pCig 0.095 91192001 SD
137 HASL 300 16.9 +- 0.520 pCi/g 0.084 9/1972001  SD
Mems Analyses
_P-Lead EPA 1311/60108 BDL mgil 0.035 9122001  9721200)  KS
) ID: ~20010819-12 :
meID: © 090801-10 C
e Samplcd:L 9/5/2001 11:30:00 AM
ix: “ Soil |
Rad‘oehcmical Analyses
0, HASL300 ' 721+-0399 pCrg 0514 9192001  SD
108 HASL 300 j BDL pCi/g 0.381 9.19/2001  SD
12 HASL 300 BDL pCiig 0.497 9/192001  SD
202 HASL 300 BOL pCig 0691 9192001  SD
114 HASL 300 BDL pCiig 0.291 9/19/2001  SD
214 HASL 300 BDOL pCig e 9192001  SD
18 1 HASL 300 BDL pCig 0.283 9:19/2001  SD
234 ' HASL 300 BDL pCig 8.21 91972001  SD
3 HASL 300 BDL pCifg 169 9/1972001  SD
x4 HASL 300 ‘BDL pCi‘g 0467 9192001 SD
-24] HASL 300 BDL pCi'g 3.28 9192001 SD
60 HASL 300 0419 ~-0.021 pCig 0.063 9192001 SD
(37 HASL 300 ' 1490 --446 pCig 0.656 9192001  SD
|
»1D: 20010819-13
:ntID: 090501-08 C
e Sampied:  9/3/2001 11:00:00 AM
trix: : Soil .
: Radlochemical Analvses
0 HASL 300 { 893 ~- 0474 pCig 0.492 9:192007  SD
g q HASL 300 BDL pCig 0.452 919200t SD
: HASL 300 | BDL pCig 059 9192001 SD
202 HASL 300 BDL pCig 0821 9192001  SD

JL = Below Detection fannt
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Client: U S Ecology Inc.
Client Project: GNI-Webster FS-01-10
LLab Number- 20010819
atory Date Reported: 92812001
North Aspen
ken Arrow, OK umzPRELIMINARY REPO RT Date Received: 95001
8) 251-2515
1(918) 251-0008 Page Number: 8of 14

i
f
. Analytical Report
]

Method : Result  Units DL Prep Analysis Analyst
; Date Date
Bi-214 HASL 300 BDL pCilg 0.346 91972001  SD
Pb-214 HASL 300 BDL pCiig 1.36 9192001 SD
Ac-228 HASL 300 : BDL pCig 0336 9/19/2001  SD
Th-234 HASL 300 f BDL pCig 9.76 9:1922001  SD
U-235 HASL 300 BDL pCig 320 9192001  SD
Am-24) HASL 300 © 334+-0.124 pCilg 0.161 91192001  SD
Co-60 HASL 300 BDL pCvg 0 001 9/192001  SD
Cs-137 HASL 300 f 704 +- 211 pCilg 0 245 9/192001  SD
etals Analvses

TCLP-Lead EPA 1311/60108 0.083 mgi 0035 9122000 972172001  KS
Lab ID: 20010819-14

“ID: 090501-05 S :
L. sampled:  9/572001 10:30:00 AM '
Matriw: Soil

R.ndiochemiul Analyses
K-40 HASL300 ' 7.81+-0.729 pCig 191 91202001  SD
T1-208 : HASL 300 10307 +/-0.028 pCilg 0.081 9/2072001  SD
Bi-212 HASL 300 L0103 +/-0.315 pCilg 0.039 9/202001  SD
Pb-212 HASE 300 146 +-0.053 pCi'g 0160 97202001 SD
Bi-214 HASL 500 ' 0.609 +/- 0.059 pCig 0314 9/20,2001 SD
Pb-214 HASL 300 © 0741 +-0.077 pCig 0.341 9202001 SD
Ac-228 HASL 300 0.543--0.119 pCi'g 0.575 9/20°2001  SD
Th-234 HASL 300 : BDL pCig 1.70 9/2072001  SD
U-235 HASL 300 BDL pCig 0255 972012001  SD
Co-60 HASL 300 ' BDL pCig 0.084 9/20/2001  SD
Pa-234 HASL 300 § BDL pCig 0.2:3 9/20/2001  SD
Am-241 HASL 500 ' P11 +-0045 pCig 0074 972072001 SD
Cs-137 HASL 300 . 355-.0121 pCig 0.052 9202001  SD
Lab ID: 20010819-15 l
Chlent ID: 090501-01 S ;
Date Sampled:  9/5/2001 10:00:00 AM |
Matrix: Soil :
Rad‘ochemlcal Analvses

; HASL 300 1 6.52 +-0.394 pCig 0513 9212000 SD
T1-208 HASL 300 | 0281 -.0028 pCug 0.081 921200i  SD

BDIL = Below Detection Lamit %




Client:

Client Project:

1J' S Ecology Inc.
GNI-Webster FS-01-10

- each Lab Number 20010819
A “‘ato ate Reported: 9282001
'um:»:oe&?muz PREL!M&NARY REPOR-‘:M Received 01001
<(92|55') zswooa Page Number: 9ot 14

I )

‘Analytical Report

Method ' Result Units DL Prep Analysis Analvst
— J Date Date
Bi-212% HASL 300 0418 ~-0.119 pCiig 0.405 /2172001 SD
Ph-212" HASI. 300 0657+~ 0.030 pCig 0.050 9721/2001  SD
g..214 HASL 300 0.514 +-0.037 pCig 0.126 9/21'2001  SD
Pb-214° HASL 300 0433 +-0.027 pCilg 0076 9/21/2001  $SD
Ac-228 HASL 300 0794 -~ 0.051 pCi/g 0.215 9212001 SD
Th-234 HASL 300 BDL pCig 0872 9/21/2001  SD
U-238 HASL 300 ? BDL pCig 0.299 9/21/2001  SD
Co-60 HASL 300 BDL pCisg 0.061 97212001  SD
Pa-234 HASL 300 BDL pCiig 0.872 9/2172001 SO
Am-24! HASL 300 BDL pCirg 0.297 /2122000 SD
Cs-137 HASL 300 3.82+-0.128 pCig 0.080 9/2172001 SD
' ‘D: 20010819-16
C 1D: 090801-018
Date Sgmpled:  9/8/2001 4:00:00 PM
Matrix: Other :
Rad#ochemical Analyses
K-40 HASL 300 : ND pCi‘sampie 4490 9272001 RE
Bi-214 HASL 300 : ND pCisample 1220 91272000  RE
Pp.214" HASL 300 3 ND pCissample 17300 927 2001 RE
Co-60 HASL 300 ND pCisample 944 92772001  RE
Cs-137 HASL 300 $6400 ~- pCissample 1360 9272001  RE
16900

5r-90 ASTM ' 534-/-0.0153 uCiF 0.00033 RE

- 5
Lab 1D: 2001081917 '
Client ID: 090801-20 '
Date Sampled:  9/7/2001 3:00:00 PM
Matrix: Soil ;

o Radjochemical Analyses

K-4G, i HASL 300 ‘ 870 +/-1.18 pCrg 216 920200 $D
Ti-208 HASL 300 '{ BOL pCig 0296 92022001  SD
Bi-242, HASL 300 ! BDL pCig 0812 972072001 SD
Po-21 HASL 300 : BDL pCig 124 9202001  SD
‘ 4 HASL 300 .‘ BDL pCig 109 9:20:2001  SD
b HASL 300 ‘ BDL pCig Los 9/20/2001  SD

B DL = Uetow Detection Limig
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Chient:
Client Project:

—al -

U S Ecology Inc.
GNI-Webster FS-01-10

Lab Number: 20010819
Date Reported: 97282001
:nor:‘r:'::lpch 74012 PREllM'NARY REPOR‘PME Recetved: 910/01
ozlssxgg;i)ooe Page Number: 10 of 14
‘Analytical Report
Method ‘ Result  Units DL Prep Analysis Analyst
| Date Date
ac-228 HASL 300 BDL pCi/g 2.48 9202001  SD
Th-234 HASL 300 BDL pCiig i 9720200 SD
11.2358 HASL 300 BDL pCig 3.51 92072001 SD
Z0-60 HASL 300 893 -:.0.203 pCi'g 0.27 9720.2001  SD
Pa-234 HASL 300 BDL pCig 1.87 9/20:2001  SD
Am-241 HASL 300 2710 -- 842 pCi'g 122 97202001  SD
Cs-137 HASL 300 246 - 738 pCilg 0.766 92072001  SD
Lab 1D: 20010819-18 !
Client |D: 090701-21
Date Sampled: 97772001 2:30:00 PM
Matrix: Other .
Rxdibch:mical Analyvses
K- HASL 300 ' 274 +:-0.545 pCilg 1.51 92172001 SD
T1-208 « HASL 300 BDL pCig 0.349 9/21:2001 D
Bi-212 HASL 300 BDL pCig 1.31 97212001  SD
Pb-212 HASL 300 BDL pCig 0.432 972172001 SD
Bi-214 HASL 300 BDL pCi/g 0477 972172001 SD
Pb-214 HASL 300 1.33 +/-0.438 pCi/g 0578 9/212001  SD
Ac-228 HASL 300 ©  BDL pCig 0.603 9/21/200)  SD
Th-234 HASL 300 ' 153 +-2.44 pCilg 7.56 9212001 SD
U-235 HASL 300 BDL pCig {70 9/212001  SD
Co-60 HASL 300 0.579 +- 0.043 pCiig 0121 972172001 SD
Pa-234 HASL 300 BDL pCilg 1.03 9/212001  SD
Am-241 HASL 300 BDL pCilg 15.6 9/21/,2001  SD
Cs-137 HASL 300 223 +-6.73 pCig 0557 9/21:2001  SD
Lab ID: 20010819-19
Client ID: 090501-06
Date Sampled:  9/5/2001 9:30:00 AM
Matrix: Soil :
Rad‘ochemncnl Analyses
K-40 HASL 300 803 --0683 pCig 135 92122001  SD
71-208 HASL 300 ' 0.355+-0050 pCi'g 0217 972172001 SD
° HASL 300 ! 0673+-0321 pCig 0136 921,2001  SD
co HASL 300 | 0951 --0131 pCig 0 659 07212001 SD
Bi-274 HASL 300 i BDL pCig 0638 9:21:2001  SD
!

B0\ = Below Detection Lumit



]
‘ “‘3:’ ' Client: U S Ecology Inc.
J Client Project: GNI-Webster FS-01-10
2ach ' Lab Number- 20010819
>uratory UM‘N ARY EPORT Date Reported: 9:28/2001
o Bx uoupRE ' ' Date Received: 9:10/01
Z,’,,’)%i,’i,ooe ' Page Number: 11 ofl4
Analytical Report
Method ' Resuit  Units DL Prep Analysis  Analyst
i Date Date
»-214 HASL 300 BDL pCi/g 0.895 9/21/2001 SO
c-228 HASL 300 BDL pCi/g 1.14 6:2172001 SD
1-234 HASL 300 BDL pCig 371 972172001 SD
=235 HASL 500 BDL pCig 1.28 9/21:2001 SD
0-60 HASL 300 BDL pCiig 0.227 9/21/2001 sSD
1-234 HASL 300 BDL pCig 0.642 9721200} SD
m-241 HASL 300 16.5 -:- 0.536 pCig 0.330 9/2122001  SD
5-137 HASL 300 119 ~/-3.65 pCig 0.365 /212001 SD
ab 1D: 20010819-20
lient I1D: 09050107 R
ate Sampled:  9/5/2001 9:00:00 AM ’
X Other .
Radbochemical Analyses
-40 e HASL 500 ND pCursample 444 9/27:200) RE
-214 HASL 500 ND pCuvsample 252 9/27/2001 RE
b-214 HASL 500 ND pCisample 20000 9/27:2001 RE
0-60 HASL 300 BDL pCi/sampie 127 97272001 RE
5-137 HASL 300 543000 ~- pCisample 754 9272001  RE
j 39900
m-241 HASL 300 ' 4570 ~- 875 pCisample 1820 9/272001  RE
.ab tD: 20010816-21
Jlient 1D: 090501-22
Yate Sampled:  9/7/2001 2:00:00 PM
Aatrix: Other :
Radkchemiul Anatyses
-0 HASL 300 237 +/- 58 pCi/sample 172 9:26/2001 ED
5i-214 HASL 300 ND pCisample 29.9 912612001 /D
'b-214 HASL 300 ND pCi/sample 49.2 9/26/2001 E/'D
10-60 HASL 300 BDL pCi‘sample 6.6 97262000  ED
25137 HASL 300 4240 ~:- 130 pCysample 23.2 9/2672001 ED
Am-241 HASL 500 ! 9620 +- 309 pCi/sample 23.1 9/26/2001 D

BDL = Below Dxtecuon Limn



Client: U S Ecology Inc.
Client Project: GNI-Webster FS-01-10
Lab Number: 20010819
LL.AM Date Reported. 9282001
f‘zsmso'( 74012 PRF‘ !M N & \{ pF ﬂQ‘Eatc icccwcd: ‘i:’iO/OI
(918) 251 -0008 age Number 12 of 14
i
\Analytical Report
Method ’ Result  Units DL Prep Analysis  Analyst
Date Date
Lab ID: 20010819-22
Client ID: 09070§-23
Date Sampled: 97772001 1:30:00 PM
Matrix: Other
Radibchemical Analyses
K-40 HASL 300 ND pCi‘sample 175 97262001 E/D
Bi-214 HASL 300 ND pCi/sample 86 9726/2001 ED
Pb-214 HASL 300 ND pCi/sampie 58 9/26/2001 £D
Co-60 HASL 300 ND pCi/sampic 20.6 97262001 ED
Cs-137 HASL 300 619000 ~/- pCi/sample 43] 9/26/2001 ED
§ 63800
Am-241 HASL 300 : ND pCissample 177 9/26/2001  E/D
La. .0 20010819-23
Client ¥D: 090701-24
Date Sampled:  9/7/2001 1:00:00 PM
Matrix: Water ‘
Rnd‘)chemical Analyses
K-40 HASL 300 ' ND pCii 530 9/20/2001 ED
Bi-214 HASL.-500 ND pCuyi 74 9202001 ED
Pb-214 HASL 300 ND pCifl 79 9/20/2001  E/D
Co-60 HASL 300 ND pCiNl 374 9r20/2001 ED
Cs-137 HASL 300 BDL pCul 2 9/20/2001 E/D
Am-241 HASL 300 ND pCi/l 19.7 9/20/2001 ED
H-3 EPA 906 701 +/.0.16 uCvL 0.004 97202001 9/28/2001 M/E
Lab ID: 20010819-24
Client ID: 090701-25
Date Sampled:  9/7/2001 11:00:00 AM
Matrix: Other :
Rxdbchemicnl Analyses
K-40 HASL 500 " 220 +- 72 pCi/sample 184 9:26/2001 ED
Bi-214 HASL300 | ND pCisample 52 9726/2001  E/D
Pb-214 HASL 300 ] ND pCi‘sample 74 97262001  E'D
a HASL 300 f ND pCusample 25 912612001  ED
N HASL 300 1220 ++- 40 pCi'sample 33 9:26/2001  ED

BOL ~ Below Detection Limat



BDL = Below Detecuon Limit

s
‘ S | Client; U'S Ecology Inc
Client Project: GNI-Webster FS-01-10
) each ’ Lab Number: 20010819
‘b"m)’ ; Date Reported: 9.28:2001
m@:m;ﬂmz ! Date Received: 9/10/01
31 251-2515% !* -
(918) 251-0008 EL M N Y REPOBT Page Number: 130f 14
PRELIMINAR |
LAnalytical Report
Method | Resuit Units DL Prep Analysis Analyst
i Date Date
e A
Am-241 5 HASL 300 ‘ 879000 -/~ pCisample 364 9:26/2001  E/D
27600
Lab ID: 20010819-25 ;
Client ID: 090701-26 !
Date Sampled:  9/7/2001 10:30:00 AM :
Matrix: Other |
Radipchemical Analyses
K-40 HASL 300 : ND pCi/sample 262 926/2001 ED
Bi-214 HASL 300 ’ ND pCi/sample 55 9/26/2000  ED
Pb-214 HASL 300 ND pCi/sample 131 9726/2001  E/D
Co-60 HASL 300 ’ ND pCisample 24 926/2001  E/D
« 7 HASL 300 ' 19300 ~/- 567 pCi/sample 57 9/26/2001  E/D
A4l HASL 300 ; 119000 +/- pCisample 104 9/26/2001  ED
. | 3980
i
Lab 1D: 20010819-26
Client ID: 090701-27
Date Sampied:  9/7/2001 10:00:00 AM
Matrix: Other :
Radibchemical Analyses
K-40 HASL 300 | ND pCi/sample 68 92672001 ED
Bi-214 HASL 300 ND pCi/sample 14 97262001 ED
Pb-214 HASL 300 ND pCi/sample 2 92672001  E/D
Co-60 HASL 300 ’ 36--31 pCisample 46 9726/2001  E‘D
Cs-137 HASL 300 4630 <387 pCi'sample 16 92672001 ED
Am-241 HASL 300 ND pCi/sample 94 9262001  ED
Lab D: 20010819-27 '
Client ID: 090801-019
Date Sampled: 97772001 3:30:00 PM
Matrix: Other .
Radibchemical Analyses
K40 HASL 300 ’ 1.69 +/-0.270 pCi'ml 0635 724120010 SD
T ong HASL 300 [ 0.091+-0.022 pCiiml 0067 9724/2001  SD
. HASL 300 5 BDL pCi/mli 0.44% 9724:2001 SU
oh.i12 HASL 300 } BDL pCi/ml 0160 9242001  SD
|



09/28/2001 16: 313-251-0368 JLTRIASH L E 260G
‘ Client: U S Ecology Inc.
i Client Project: GNI-Webster FS-01-10
Lab Number: 20010819
"b‘)m Date Reported 9/2872001
on Aow OK 740? »{FL%% H &F‘{Y F t P G R \ Date Received: 9/10/01
5»92‘581) g:i)ooe Page Number- 14 of 14
i .
‘Analytical Report
Method ' Result  Units DL Prep Analysis Analyst
L Date Date
Bi-214 HASL 300 BDL pCi‘ml 0.111 9242001 SD
Pb-214 HASL 300 BDL pCi/ml 0.957 9/24/2001  SD
Ac-228 HASL 300 BDL pCi/ml 0311 9/24/2001  SD
Th-234 HASL 300 BDL pCimi 125 92472001  SD
U-235 HASL 300 BDL pCiml 0.631 9/24/2001  SD
Co-60 HASL 300 BDL pCi/ml 0089 92472001  SD
Cs-137 HASL 300 ' 0471+ 0.036 pCiml 0.075 9/2472001  SD
Am-241 HASL 300 © 1230 --396 pCi/ml 341 97242001  SD
i
H
QC Report
Pu. cter Blank lLfS LCSD DUP MS MSD Date
. % :.c .REC RPD RPD “%REC  oREC RPD
Ac-228 BDL ' 4 9/26/2001
Co-57 6.2 9/26/2001
Co-60 CERS 9726/2001
Co-60 ) %.0 972772001
Cse137 BDL 3 0.0 9/26/2001
Cs-137 BDL 3.3 17.1 91272001
H-3 BDL 150 NC 105.0 9/272001
K40 ‘ 9/25/200)
K40 BDL 1160 19.2 9/26/2001
Mn-54 1o 9/26/2001
Mn-54 103.0 9272001
Pb-212 BDL * 187 9:2612001
Pb-214 BDL 356 97262001
TCLP-Lead 8DL 970 DO DO 972172001
TCLP-Lead BDL 121.0 129.0 1360 5.1 91372001
I
% Reviewed By:
i
i Lab Approval:

8D! = Below Detection Limit




&= MICROTEC SERVICES, INC, |  cucresme

CALIBRATIONS
110 Charles Street - Pasadena, TX 77506 REPAIR
Tel (713) 475-2274 Fax (713) 475-2362 NEW INSTRUMENTS

August 3. 2001

Elick Acre

The GNI Group. Inc.
P.O. Box 220

Deer Park. Tx. 77536

REF: Soil sample analysis |

The following are analysis results of the 66 soil gamples we
received on August 2, 2001.

Description of Analysis:

. In order to get a representative sample for counting, a portion of
each sample was divided into 3 test tubes measuring 12mm X 75mm
an weighed (approximately 6 grams in each test tubg). These were
counted for 1 minute each using a Packard Instrumerts model S003
Cobra Automatic Gamma Counter with a 3"x3" Nal well detector and
MCA. Since Cs-137 was the only isotope of interest, a NIST trace-
able Cs-137 rod standard {(0.091!1 uCi. on 8-2-2001) |was counted for
15 minutes to calculate counting efficiency for the 662 keV photo-
peak. Background was counted for 60 minutes to establish minimum
detection limits. Counts and weights from the 3 tedt tubes for each
sample were averaged. Results of the analyvsis are dttached.

If you have any questions cocerning this report, please call me at

713-475-2274. Thank you.

Regards,

b
V ;
/

Quintin A. Stokley
President
Microtec Services, Inc.
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MiCcROTEC SERVICES, INC. ' cureeme

110 Charles Street . Pasadena, TX 77506 CALABEF:AAT:)NS
Tel (713) 475-2274 Fax (713) 475-2362 NEW INSTRUMENTS

xxx SOIL SAMPLE ANALYSIS FOR Cs-L37 xxx

DATE: August I. 2001 PAGE 1 OF 7

ELICK ACREE

THE GNI GROUP. INC.
P.0O, BOXx 220

DEER PARK, TX. 77336

1]

COUNTING EFF 25.69%
AVERAGE BKG (CPM) 15.8
MDA (pCisag? 0.7897 pCi/g +/- 0.2117 nCi‘ag

:RRORS QUOTED AT 2 SIGMA)

n

i

NET
SAMPLE SAMPLE ACTIVITY ERROR +/-~
NUMBER DESCRIPTION (oCi/g) (pCi1/a)
P 1 408.8 2.9
2 173.3 14.6
3 96.95 10,2
4 77 .4 12.3
5 395.9 2.2
6 428.72 272.3 |
7 28.0 7.0 )
8 S57.1 1.2
I S.9 4.2
10 5.9 4.7
NOTE: x INDICATES LESS THAN MINIMUM DETECTABLE ACTIVITY

% 7 o G 3oy

2 {GNATURE DATE




MICROTEC SERVICES, INC: |  wencresnc

110 Charles Street - Pasadena, TX 77506 CALAZF;QENS
Tel (713) 475-2274 Fax (713) 475-2362 NEW INSTRUMENTS

xxx SOIL SAMPLE ANALYSIS FOR Ce-137 xxx
DATE: Auaust 3. 2001 PAGE 2 OF 7
ELICK ACREE
THE GNI GROUP. INC.

P.0. BOX 220
DEER PARK. TX. 77536

COUNTING EFF = 25.69%

AVERAGE BKG (CPM) = 15.8
MDA (pCi/g) = 0.7897 pCi/g +/- 0.2117 oCi/aq
{ ERRORS QUOTED AT 2 SIGMA)
NET

SAMPLE SAMPLE ACTIVITY ERROR +/-

NUMBER  DESCRIPTION (pCi/q) (oCi’zq)

11 B-6-1 222.9 19.0

12 B-&-2 115.9 14.5

3 B-7-1 4s6.7 8.9

14 B-7-2 209.4 17.0

15 B-8-1 62.2 10.6

16 B-8-2 28.72 7.6

17 B-9-1 35.7 7.8

18 -2-2 182.2 15.8

19 (B~10-1 ) S8.1 9.3

20 B-10-2 19.6 6.3

|
|

&3

SIGNATURE DATE




DATE :

August

ELICK ACREE

THE GNI!I GROU
P.0. BOX 220
DEER PARK., T

COUNTING EFF
AVERAGE BKG (CPM)
MDA (pCi/a)

Tel (713) 475-2274

. MicroTEC SeRvICES, INC.

110 Charles Street

+ Pasadena, TX 77506
Fax (713) 475-2362

xxx SOIL SAMPLE ANALYSIS FOR Cs-137 %xx

3.

P.

X.

2001 PAGE X

INC.

~
~d
n
(]

J

n

.69
.8
Q.7897 pCis/qg +/~-

- r
o

ERRORS QUOTED AT 2 SIGMA)

SAMPLE
NUMBER

DE

NET
SAMPLE
SCRIPTION

-

OF

ACTIVITY
(oCi/q)

343,
529.
114,
187.
735.
341,
22.
5304,
120.

-2 .

Q

SN

o -0

..

L2117

pCisg

ERROR +/ -
(pCi1/q}

20.
26.
14,
18.

-
-

21.
6.

-

[
15.

.

NN = 0= 0 by

SIGNATURE

DATE

LEAK TESTING
CALIBRATIONS
REPAIR
NEW INSTRUMENTS

Y




>, MiCROTEC SERVICES, INC. | cucreome

CALIBRATIONS
110 Charles Street - Pasadena, TX 77506 REPAIR
Tel (713) 475-2274 Fax (713) 475-2362 NEW INSTRUMENTS

¥xx SOIL SAMPLE ANALYSIS FOR Cs-137 ®xx
DATE: August 3. 2001 PAGE 4 0OF 7

ELICK ACREE

THE GNI GROUP. INC.
F.0. BOXx 220

DEER PARK, Tx. 77536

COUNTING EFF 25.697%
AVERAGE BKG (CPM) 15.8
MbA (pCis/g) = 0.7897 pli/sg +/- 0.2117 plisag
ERRORS QUOTED AT 2 SIGMA)

W

1

NET
SAMPLE SAMPLE ACTIVITY ERROR +/-
NUMBER  DESCRIPTION (oCi/g)  (oCi’/a)
31 B-16-1 17.4 6.4

- 32 B-16-2 31.4 7.7
53 B-17-1 6.5 a.7

34 B-17-2 5.0 4.4

35 ‘ﬂliil. 97.8 11.9

36 B-18-2 92.9 12.2

%7 B-19-1 197.8 18.0

z8 1267.9 43.6

39 B-20-1 29. 1 7.8

40 B-20-2 180.6 15.73

NOTE: x INDICATES LESS THAN MINIMUM DETECTABLE ACTIVITY

/%/%/ “ s

1ENETURE DATE




110 Charles Street

MicroTec Services, INc.

Pasadena, TX 77506

Tel {713) 475-2274 Fax (713) 475-2362

xxx SOIL SAMPLE ANALYSIS FOR Cs-137 xxx

5

0.

2117 pCi‘qg

ERROR +/ -
(pCisag)

= 1)

Nl ) BN Sy NI NN

J
)

“

Y]

DATE: Auqust 3. 2001 PAGE 5 OF
ELICK ACREE
THE GNI GROUP. INC.
P.0. BOX 22
DEER PARK. TX. 77536
COUNTING EFF = 25.69%
AVERAGE BKG (CPM) = 15.8
MDA (pCis’q) = 0.7897 pCi/g +/-
RRORS QUOTED AT 2 SIGMA)
NET
SAMPLE SAMPLE ACTIVITY
NUMBER DESCRIPTION tolCi/q)
a1 16.
472 B-21-2 5.
3 B-22-1 I51
a4 B-22-2 168.
45 B-23-1 15.
44 B-23-2 21
a7 B-24-1 45.
49 B-25-1 287
50 B-25-2 1115
- NOTE: x

2

.GNATURE

INDICATES LESS THAN MINIMUM DETECTABLE ACTIVIT

el

DATE

LEAK TESTING
CALIBRATIONS
REPAIR
NEW INSTRUMENTS



= MICROTEC SERVICES, INC. |

110 Charles Street + Pasadena, TX 77506
Tel (713) 475-2274 Fax (713) 475-2362

xx SDIL SAMPLE ANALYSIS FOR Cs-137 xxx

DATE: August 3. 2001 PAGE & 0OF 7

ELICK ACREE

THE GN1 GROUP. INC.
P.0. BOXx 220

DEER PARK. TX. 77936

COUNTING EFF = 25.69% i
AVERAGE BKG (CPM) = 15.8
MDA (pCi/a 0.7897 pCi/g +/- 0.2117 pCa’g

] =
‘RRORS QUOTED AT 2 SIGMA)

NET
SAMPLE SAMPLE  ACTIVITY ERROR +/-
NUMBER  DESCRIPTION (pCi/g)  (oCi/q)
51 §-26-1 167.3 13.4
« 52 201.1 16.6
53 B-27-1 398.8 24.6
54 B-27-2 214.5 17.6 |
5 B-28-1 23.5 6.3
S6 B-28-2 3.1 3.4
57 B-29-1 20.1 5.3 ;
58 ‘h‘iii.» 17,1 5.5 |
59 B-30-1 15.6 5.5
60 B-30-2 14.6 5.2

- NOTE: x INDICATES LESS THAN MINIMUM DETECTABLE ACTIVITY

%ﬁ% G 7

GNETURE DATE

LEAK TESTING
CALIBRATIONS
REPAIR
NEW INSTRUMENTS



CALIBRATIONS
110 Charles Street « Pasadena, TX 77506 REPAIR
Tel (713) 475-2274 Fax (713) 475-2362

|
i

= MicROTEC SERVICES, INC. cucresnn
|

NEW INSTRUMENTS

¥xx SOIL SAMPLE ANALYSIS FOR Ce~137 Xxxx

DATE: August 3. 2001 PAGE 7 OF 7

ELICK ACREE
THE GNI GROUP. INC. j
P.0. BOx 220 ‘
DEER PARK. Tx,. 7

N
on
A
o

COUNTING EFF

= 25.697%
AVERAGE BKG (CPM) = 15.8
MDA (pCi’sg)y = 0.7897 pCi/q +/- 0.2117 oCi’/q
IRRORS QUOTED AT 2 SIGMA)
NET
SAMPLE SAMPLE ACTIVITY ERROR +/ -
NUMBER DESCRIPTION (oCi/a) telioo
61 -Ti- i
‘ z =- s 2L s
= - - 55,7 LT
&S H-TT-0 a4t 7 Sl
&b 2-Tn-T 4T .7 A
JOTE ¥ INDICATES LESS TRAN MINIMUM DETECTASLE SO 19 ITN
z %~/
I GNATURE DOTE




Attachment B

Photographs
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Attachment C

25 Texas Administrative Code 289.202




§289.202(a)
§289.202(b)
§289.202(c)

§289.202(d)

§289.202(e)

§289.202(f)

§289.202(g)

§289.202(h)

§289.202(i)

§289.202(j)

§289.202(k)

§289.202(})
§289.202(m)

25 TEXAS ADMINISTRATIVE CODE
§289.202

Standards for Protection Against Radiation
from Radioactive Material

Texas Regulations for Control of Radiation

(effective June 1, 1996)

(revision effective October 1, 2000

Definitions
(revision effective October 1. 2000)

Implementadon . . .. ...... ... . . ... . ... . ... ..
{revision effective October 1. 2000)

RADIATION PROTECTION PROGRAMS

Radiation Protection Programs . . .. ..............
(revision effective October 1. 2000)

OCCUPATIONAL DOSE LIMITS

Occupational Dose Limits for Adults . . .. ..... ... ..
(revision effective October 1, 2000)

Compliance with Requirements for Summation of External
and Internal Doses
{revision effective October 1. 2000)

Determination of External Dose from Airborme
Radioactive Material . ... ... ... .. .. ... .. ....

Determination of Internal Exposure . . .. ... ... . ...
{revision effective October 1, 2000)

Determination of Occupational Dose
for the Current Year .. ... .. ... ... ... .......
(revision effective October 1. 2000)

Planned Special Exposures . ... ................
(revision effective October 1, 2000)

Occupational Dose Limits for Minors . . ... .... .. ..

Dose Equivalent to an Embryo/Fetus . . ... .........
{revision effective October 1, 2000)

202-1

202-1

202-1

202-4

202-5

202-5

202-6

202-7
202-8

202-10

202-11

202-13
202-13

{October 2000)



§289.202(n)

§289.202(0)

§289.202(p)

§289.202(q)

§289.202(r)

§289.202(s)

§289.202(t)

§289.202(u)

§289.202(v)
§289.202(w)
§289.202(x)

§289.202(y)

§289.202(2)

25 TAC §289.202

Standards for Protection Against Radiation
from Radioactive Material (Continued)

RADIATION DOSE LIMITS FOR INDIVIDUAL MEMBERS
OF THE PUBLIC

Dose Limits for Individual Members of the Public .. ... ......
(revision effective October 1, 2000)

Compliance with Dose Limits for Individual
Members of the Public . . .. . ... ... .. .. ... .. ... ... .
{revision effective October 1. 2000)

SURVEYS AND MONITORING

General Surveys and Monitoring .. . . ... ... ... .. L
{revision cffective October 1, 2000)

Conditions Requiring Individual Monitoring of
External and Internal Occupational Dose . . ... ....... ... ...
(revision effective October 1, 2000)

Location and Use of Individual Monitoring Devices . ... ... .. ..
{revision effective October 1, 2000)

CONTROL OF EXPOSURE FROM EXTERNAL SOURCES IN

RESTRICTED AREAS

Control of Access to High Radiation Areas .. ......... ... ..
(revision effective October 1, 2000)

Control of Access to Very High Radiation Areas . . ... ... ... ..
(revision effective October 1, 2000)

Control of Access to Very High Radiation Areas for Irradiators . . .

(effective March 1, 1998)

Page

202-14

202-15

202-16

202-17

202-18

202-19
202-20

202-20

RESPIRATORY PROTECTION AND CONTROLS TO RESTRICT

INTERNAL EXPOSURE IN RESTRICTED AREAS
Use of Process or Other Engineering Controls . ... ....... ...

Use of Other Controls . . ... ... .. .. .. ... ... ...
Use of Individual Respiratory Protection Equipment . . .. . .. .. ..

(effective March 1, 1998)

STORAGE AND CONTROL OF LICENSED OR REGISTERED

SOURCES OF RADIATION

Security and Control of Licensed Sources of Radiation . ... ... ..
{revision effective October 1. 2000)

PRECAUTIONARY PROCEDURES

Caution Signs . . .. ... ..
(revision effective October 1, 2000)

202-23
202-23
202-23

202-26

202-26

(October 2000)

¥




25 TAC §289.202

Standards for Protection Against Radiation
from Radioactive Material (Continued)

Page

§289.202(aa) Posting Requirements .. .. .................... ...... 202-27
{revision effective October 1. 2000)

§289.202(bb) Exceptions to Posting Requirements . . .. ...... ... .. ... ... 202-27
(revision effective October 1. 2000)

§289.202(cc) Labeling Containers . . .. ... ... ... ... ... 202-28
{revision effective Octaber 1. 2000)

§289.202(dd) Exemptions to Labeling Requirements . . . ... ... . ... .. .. .. 202-29

§289.202(ee) Procedures for Receiving and Opening Packages . . .. ... ... ... 202-29
{revision effective October 1, 2000)

WASTE MANAGEMENT

§289.202(fH General Requirements for Waste Management . . . . . . .. PP 202-33
{revision effective October 1. 2000)
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TEXAS REGISTER FORMAT EXPLANATION

The following example is the outline format used for all agency rules. This explanation will help you lacate the different references stated throughout
the rule:

§289.xxx = sections are the titles 289.252 Licensing of Radioactive Material.

(a) = subsections are the lowercase (a) Appendices.
letters in parenthesis

(i) = paragraphs are the numbers (1) Criteria reiating to use of financiai 1ests and parent company. ..
in parenthesis

(A) = subparagraphs are the UPPERCASE (A)  Financial test.
letters in parenthesis

(d=  clauses are the italicized lowercase 0] To pass the financial test, the parent company. ..
roman numerals in parcnthesis )

(D = subclauses are the italicized UPPERCASE () The parent company shall have:
roman numerals in parenthesis

(-a-) = items are the lowercase letters (-a)  two of the following. . :
with hyphens in parenthesis '

(-1)) = subilems are the numbers with (1) aratio of total liabilities to. .-
hyphens in parenthesis

FOR EXAMPLE:

When the rule states “paragraph (1) of this subsection”, the rule is referring to paragraph “(1)" within subsection “(a).”
When the rule states “subsection (d) of this section”, the rule is referring to subsection “(d)™ within the section, for example, §289.252.
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Forms that are referenced in this rule can be downloaded from
the Bureau of Radiation Control web site at:

www.tdh. state.tx.us/ech/rad/pages/brc.htm

Or call (512) 834-6688 to request a copy of the forms
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25 TEXAS ADMINISTRATIVE CODE

§289.202 Standards for Protection Against Radiation from Radioactive Material.

(a) Purpose.

(1) This section establishes standards for protection against ionizing radiation
resulting from activities conducted in accordance with licenses issued by the agency.

(2)  The requirements in this section are designed to control the receipt.
possession, use, and transfer of sources of radiation by anv licensee so the total dose to an
individual. including doses resulting from all sources of radiation other than background radiation,
does not exceed the standards for protection against radiation prescribed in this section. However,
nothing in this section shall be construed as limiting actions that mav be necessary to protect health
and safety in an emergency.

(b) Scope.

(N Except as specifically provided in other sections of this chapter, this section
applies to persons who receive, possess, use, or transfer sources of radiation, unless otherwise
exempted. No person may use, manufacture, produce, transport, transfer, receive. acquire, own,
possess, process, or dispose of sources of radiation unless that person has a license or exemption
from the agency. The dose limits in this section do not apply to doses due to background radiation,
to exposure of patients to radiation for the purpose of medical diagnosis or therapy, to exposure
from individuals administered radioactive material and released in accordance with this chapter,
or to voluntary participation in medical research programs. However, no radiation may be
deliberately applied to human beings except by or under the supervision of an individual authorized
by and licensed in accordance with Texas’ statutes to engage in the healing arts.

(2)  _Licensees who are also registered by the agency to receive. possess, use.
and transfer radiation machines must also comply with the requirements of §283.231 of this title
(relating to General Provisions and Standards for Protection Against Machine-Produced Radiation).

() Definitions. ~ The following words and terms when used in this section shall have
the following meaning, unless the context clearly indicates otherwise.

(1) Annual limit on intake (ALI} - The derived limit for the amount of
radioactive material taken into the body of an adult worker by inhalation or wngestion in a year.
ALl is the smaller value of intake of a given radionuclide in a year by Reference Man that would
result in a committed effective dose equivalent of 5 rems (0.05 sievert (Sv)) or a committed dose
equivalent of 50 rems (0.5 Sv) to any individual organ or tissue. ALI values for intake by
ingestion and by inhalation of selected radionuclides are given in Columns 1 and 2 of Table [ of
subsection (ggg)(2) of this section.
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(2) Class - A classification scheme for inhaled material according to its rate of
clearance from the pulmonary region of the lung. Materials are classified as D, W, or Y. which
apply to a range of clearance half-times: for Class D. Days. of less than 10 days: for Class W,
Weeks. from 10 to 100 days. and for Class Y. Years, of greater than 100 days. For purposes of
this section, lung class and inhalation class are equivalent terms.

(3)  Declared pregnant woman - A woman who has voluntarily informed the
licensee, in writing, of her pregnancy and the estimated date of conception. The declaration
remains in effect until the declared pregnant woman voluntarilv withdraws the declaration in
writing or is no longer pregnant.

(4) Derived air concentration (DAC) - The concentration of a given radionuclide
in air that, if breathed by Reference Man for a working year of 2.000 hours under conditions of
light work, results in an intake of 1 ALI. For purposes of this section, the condition of light work
is an inhalation rate of 1.2 cubic meters of air per hour for 2.000 hours in a year. DAC values
are given in Column 3 of Table [ of subsection (ggg)(2) of this section.

(5) Derived air concentration-hour (DAC-hour) - The product of the
concentration of radioactive material in air, expressed as a fraction or multiple of the derived air
concentration for each radionuclide, and the time of exposure to that radionuclide, in hours. A
licensee may take 2,000 DAC-hours to represent ALI. equivalent to a committed effective dose
equivalent of 5 rems (0.05 Sv).

(6) Dosimetry processor - A registrant that processes and evaluates personnel
monitoring devices in order to determine the radiation dose delivered to the monitoring devices.

(7) Inhalation class (see definition for Class).
(8) Lung class (see definition for Class).

9) Nonstochastic effect - A health effect, the severity of which varies with the
dose and for whith a threshold is believed to exist. Radiation-induced cataract formation is an
example of a nonstochastic effect. For purposes of this section, deterministic effect is an equivalent

term.

(10) Planned special exposure - An infrequent exposure to radiation, separate
from and in addition to the annual occupational dose limits.

(11)  Quarter - A period of time equal to one-fourth of the year observed by the
licensee. approximately 13 consecutive weeks, providing that the beginning of the first quarter in
a year coincides with the starting date of the vear and that no day is omitted or duplicated in

consecutive quarters.
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(12)  Reference man - A hypothetical aggregation of human physical and
physiological characteristics determined by international consensus. These characteristics may be
used by researchers and public health employees to standardize resuits of experiments and to relate
biological insult to a common base. A description of Reference Man is contained in the
International Commission on Radiological Protection report, ICRP Publication 23, "Report of the
Task Group on Reference Man."

(13)  Respiratory protective equipment - An apparatus, such as a respirator, used
to reduce an individual's intake of airborne radioactive materials.

(14)  Sanitary sewerage - A system of public sewers for carrving off waste water
and refuse. but excluding sewage treatment facilities. septic tanks, and leach fields owned or
operated by the licensee or registrant.

(15)  Stochastic effect - A health effect that occurs randomly and for which the
probability of the effect occurring, rather than its severity, is assumed to be a linear function of
dose without threshold. Hereditary effects and cancer incidence are examples of stochastic effects.
For purposes of this section probabilistic effect is an equivalent term.

(16)  Weighting factor wy for an organ or tissue (T) - The proportion of the risk
of stochastic effects resulting from irradiation of that organ or tissue to the total risk of stochastic
effects when the whole body is irradiated uniformly. For calculating the effective dose equivalent,
the values of wy are:

THIS PORTION OF THE PAGE LEFT INTENTIONALLY BLANK

202-3 (October 2000)

—_—




§289.202(c)(16)

QRGAN DOSE WEJGHTING FACTORS
Organ or
Tissue Wy
Gonads 0.25
Breast 0.15
Red bone marrow 0.12
Lung 0.12
Thyroid 0.03
Bone surfaces 0.03
Remainder 0.30*
Whole Body 1.00**
- 0.30 results from 0.06 for each of five “remainder” organs, excluding the skin and the lens

of the eye, that receive the highest doses.

** For the purpose of weighting the external whole body dose, for adding it to the internal
dose, a single weighting factor, wy = 1.0, has been specified. The use of other weighting
factors for external exposure will be approved on a case-by-case basis until such time as
specific guidance is issued.

(d) Implementation.

(1 Any existing license condition that is more restrictive than this section remains in
force until there is an amendment or renewal of the license that modifies or removes this condition.

(2) If a license condition exempts a licensee from a provision of this section in effect
on or before January 1. 1994, it also exempts the licensee from the corresponding provision of this
section. )

(3)  If a license condition cites provisions of this section in effect prior to Januarv 1,
1994, that do not correspond to any provisions of this section. the license condition remains in force
until there is an amendment or renewal of the license that modifies or removes this condition.
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(e) Radiation protection programs.

(1 Each licensee shall develop. document. and implement a radiation protection
program sufficient to ensure compliance with the provisions of this section. 5ce subsection (mm)
of this section for recordkeeping requirements relating to these programs. Documentation of the
radiation protection program may be incorporated in the licensee’'s operating, safery, and
emergency procedures.

(2) The licensee shall use, to the extent practicable. procedures and engineering
controls based upon sound radiation protection principles to achieve occupational doses and public
doses that are as low as is reasonably achievabie (ALARA).

{3) The licensec shall, at intervals not to exceed 12 months. ensure the radiation
protection program content and implementation is reviewed.

(4) To implement the ALARA requirement in paragraph (2) of this subsection
and notwithstanding the requirements in subsection (n) of this section, a constraint on air emissions
of radioactive material to the environment. excluding radon-222 and its daughters, shall be
established by licensees such that the individual member of the public likelv 1o receive the highest
dose will not be expected to receive a total effective dose equivalent in excess of 10 millirems
(mrem) (0.1 mSv) per year from these emissions. If a licensee subject to this requirement exceeds
this dose constraint, the licensee shall report the exceedance as required in subsection (yy) of this
section and promptly take appropriate corrective action.

) Occupational dose limits for adults.

N The licensee shall control the occupational dose to individuals, except for
planned special exposures in accordance with subsection (k) of this section, to the following dose
limits. :

(A)  An annual limit shall be the more limiting of:

(1 the total effective dose equivalent being equal to 5 rems (0.05
Sv): or

(i) the sum of the deep dose equivalent and the committed dose
equivalent to any individual organ or tissue other than the lens of the eye being equal to 50 rems
(0.5 Sv).

(B)  The annual limits to the lens of the eye, to the skin, and to the
extremities shall be:
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() a lens dose equivalent of 15 rems (0.15 Sv): and

(id a shallow dose equivalent of 50 rems (0.5 Sv) to the skin or
to any extremity.

(2)  Doses received in excess of the annual limits, including doses received
during accidents, emergencies, and planned special exposures, shall be subtracted from the limits
for planned special exposures hat the individual may receive during the current year and during
the individual's lifetime. See subsection (k)(6)(A) and (B) of this section.

(3)  The assigned deep dose equivalent and shallow dose equivalent shall be for
the portion of the body receiving the highest exposure.

(4) The deep dose equivalent, lens dose equivalent and shallow dose equivalent
may be assessed from surveys. calculations. or radiation measurements for the purpose of
demonstrating compliance with the occupational dose limits, if the individual monitoring device was
not in the region of highest potential exposure, or the results of individual monitoring are
unavailable.

(5) Derived air concentration (DAC) and annual limit on intake (ALI) values
are specified in Table I of subsection (ggg)(2) of this section and may be used to determine the
individual's dose and to demonstrate compliance with the occupational dose limits. See subsection
(rr) of this section.

(6)  Notwithstanding the annual dose limits, the licensee shall limit the soluble
uranium intake by an individual to 10 milligrams (mg) in a week in consideration of chemical
toxicity. See footnote 3 of subsection (ggg)(2) of this section.

v The licensee shall reduce the dose that an individual may be allowed to
receive in the current year by the amount of occupational dose received while emploved by any
other person. See subsection (j}{4) of this section,

® Compliance with requirements for summation of external and internal doses.

(1) If the licensee is required to monitor in accordance with both subsection
(@)(1) and (3) of this section, the licensee shall demonstrate compliance with the dose limits by
summing external and internal doses. If the licensee is required to monitor only in accordance with
subsection (g)(1) of this section or only in accordance with subsection (q)(3) of this section, then
summation is not required to demonstrate compliance with the dose limits. The licensee may
demonstrate compliance with the requirements for summation of external and internal doses in
accordance with paragraphs (2)-(4) of this subsection. The dose equivalents for the lens of the eye.
the skin, and the extremities are not included in the summation. but are subject to separate limits.
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(2)  If the only intake of radionuclides is by inhalation, the total effective dose
equivalent limit is not exceeded if the sum of the deep dose equivalent divided tiy the tota] effective
dose equivalent limit, and one of the following, does not exceed unity:

(A)  the sum of the fractions of the inhalation ALI for each radionuclide;
or

(B) the total number of derived air concentration-hours (DAC-hours) for
all radionuclides divided by 2.000; or

©) the sum of the calculated committed effective dose equivalents to all
significantly irradiated organs or tissues (T) calculated from bioassay data using appropriate
biological models and expressed as a fraction of the annual limit. For purposes of this requirement,
an organ or tissue is deemed to be significantly irradiated if, for that organ or tissue, the product
of the weighting factors, wy, and the committed dose equivalent, Hy 5,. per unit intake is greater
than 10% of the maximum weighted value of H 5o, that is. wrHy 5. per unit intake for any organ
or tissue.

(3) If the occupationally exposed individual receives an intake of radionuclides
by oral ingestion greater than 10% of the applicable oral ALI, the licensee shall account for this
intake and include it in demonstrating compliance with the limits.

4) The licensee shall evaluate and, to the extent practical, account for intakes
through wounds or skin absorption. The intake through intact skin has been included in the
calculation of DAC for hydrogen-3 and does not need to be evaluated or accounted for in
accordance with this paragraph.

(h) Determination of external dose from airborne radioactive material.

(1 Licensees snall, when determining the dose from airborne radioactive
material, include the contribution to the deep dose equivalent, eye dose equivalent, and shallow
dose equivalent from external exposure to the radioactive cloud. See footnotes 1 and 2 of
subsection (ggg)(2) of this section.

(2) Airborne radioactivity measurements and DAC values shall not be used as
the primary means to assess the deep dose equivalent when the airborne radioactive material
includes radionuclides other than noble gases or if the cloud of airborne radioactive material is not
relatively uniform. The determination of the deep dose equivalent to an individual shall be based
upon measurements using instruments or individual monitoring devices.
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(1) Determination of internal exposure.

(1) For purposes of assessing dose used to determine compliance with
occupational dose equivalent limits, the licensee shall. when required in accordance with subsection
(q) of this section, take suitable and timely measurements of:

(A)  concentrations of radioactive materials in air in work areas;
(B)  quantities of radionuclides in the body:

(C)  quantities of radionuclides excreted from the body; or

(D)  combinations of these measurements.

(2) Unless respiratory protective equipment is used, as provided in subsection
(x) of this section, or the assessment of intake is based on bioassays, the licensee.shall assume that
an individual inhales radioactive material at the airborne concentration in which the individual is
present.

(3)  When specific information on the physical and biochemical properties of the
radionuclides taken into the body or the behavior of the material in an individual is known, the
licensee may:

(A)  use that information to calculate the committed effective dose
equivalent, and, if used, the licensee shall document that information in the individual's record;

(B)  upon prior approval of the agency, adjust the DAC or ALI values
to reflect the actual physical and chemical characteristics of airborne radicactive material, for
example, aerosol size distribution or density: and

(C)  separately assess the contribution of fractional intakes of Class D, W,

or Y compounds of a given radionuclide to the committed effective dose equivalent. See
subsection {(ggg)(2) of this section.

(4) If the licensee chooses to assess intakes of Class Y material using the
measurements given in paragraph (1)(A) or (B) of this subsection, the licensee may delay the
recording and reporting of the assessments for periods up to seven months, unless otherwise
required by subsections (xx) or (yy) of this section. This delay permits the licensee to make
additional measurements basic to the assessments.
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(5)  Ifthe identity and concentration of each radionuclide in a mixture are known,
the fraction of the DAC applicable to the mixture for use in calculating DAC -hours shall be either:

(A)  the sum of the ratios of the concentration to the appropriate DAC
value, that is, D, W, or Y, from subsection (ggg)(2) of this section for each radionuclide in the
mixture; or

(B) the ratio of the total concentration for all radiorclides in the mixture
to the most restrictive DAC value for any radionuclide in the mixture.

(6) If the identity of each radionuclide in a mixture is known, but the
concentration of one or more of the radionuclides in the mixture is not known, the DAC for the
mixture shall be the most restrictive DAC of any radionuclide in the mixture.

(7)  When a mixture of radionuclides in air exists. a licensee may disregard
certain radionuclides in the mixture if:

(A)  the licensee uses the total activity of the mixture in demonstrating
compliance with the dose limits in subsection (f) of this section and in complying with the
monitoring requirements in subsection (q)(3) of this section;

(B)  the concentration of any radionuclide disregarded is less than 10%
of its DAC; and

(@) the sum of these percentages for all of the radionuclides disregarded
in the mixture does not exceed 30%.

(8)  When determining the committed effective dose equivalent, the following
information may be considered.

(A)  In order to calculate the committed effective dose equivalent, the
licensee may assume that the inhalation of 1 ALI. or an exposure of 2,000 DAC-hours, results in
a committed effective dose equivalent of § rems (0.05 Sv) for radionuclides that have their ALIls
or DACs based on the committed effective dose equivalent.

(B) For an ALI and the associated DAC determined by the nonstochastic
organ dose limit of 50 rems (0.5 Sv). the intake of radionuclides that would result in a committed
effective dose equivalent of 5 rems (0.05 Sv), that is, the stochastic ALI, is listed in parentheses
in Table I of subsection (ggg)(2) of this section. The licensee may, as a simplifying assumption,
use the stochastic ALI to determine committed effective dose equivalent. However, if the licensee
uses the stochastic ALI, the licensee shall also demonstrate that the limit in subsection (f)(1)(A)(1)
of this section is met.
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@ Determination of occupational dose for the current year.

N For each individual who is likely to receive. in a year, an occupational dose
requiring monitoring in accordance with subsection (q) of this section. the licensee shall determine
the occupational radiation dose received during the current year.

2) In complying with the requirements of paragraph (1) of this subsection, a
licensee may:

(A)  accept, as a record of the occupational dose that the individual
received during the current vear, BRC Form 202-2 from prior or other current employers. or
other clear and legible record, of all information required on that form and indicating any periods
of time for which data are not available; or

(B)  accept, as a record of the occupational dose that the individual
received during the current year, a written signed statement from the individual, or from the
individual's prioror other current employer (s) for work involving radiation exposure. that discloses
the nature and the amount of any occupational dose that the individual received during the current
year; or

(C)  obtain reports of the individual's dose equivalent from prior or other
current employer(s) for work involving radiation exposure, or the individual's current employer,
if the individual is not employed by the licensee, by telephone, telegram, facsimile, or letter. The
licensee shall request a written verification of the dose data if the authenticity of the transmitted
report cannot be established.

(3)  The licensee shall record the exposure data for the current year, as required
by paragraph (1) of this subsection, on BRC Form 202-3. or other clear and legible record. of all
the information required on that form.

(4) If the licensee is unable to obtain a complete record of an individual's current
occupational dose while employed by any other licensee, the licensee shall assume in establishing
administrative controls in accordance with subsection (f)(8) of this section for the current year. that
the allowable dose limit for the individual is reduced by 1.25 rems (12.5 millisieverts (mSv)) for
each quarter: or 416 mrem (4.16 mSv) for each month for which records were unavailable and
the individual was engaged in activities that could have resulted in occupational radiation exposure.

(5) If an individual has incomplete (e.g.. a lost or damaged personnel monitoring

device) current occupational dose data for the current year and that individual is employed solely
by the licensee during the current vear. the licensee shall:
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(A)  assume that the allowable dose limit for the individual is reduced by
1.25 rems (12.5 mSv) for each quarter;

(B)  assume that the allowable dose limit for the individual is reduced by
416 mrem (4.16 mSv) for each month; or

(C)  assess an occupational dose for the individual during the period of
missing data using surveys, radiation measurements, or other comparable data for the purpose of
demonstrating compliance with the occupational dose limits.

(6)  Administrative controls established in accordance with paragraph (4) of this
subsection shall be documented and maintained for inspection bv the agency. Occupational dose
assessments made in accordance with paragraph (5) of this subsection and records of data used 0
make the assessment shall be maintained for inspection by the agencv. The licensee shall retain
the records in accordance with subsection {rr) of this section.

(k) Planned special exposures. A licensee may authorize an adult worker 1o receive
doses in addition to and accounted for separatcly from the doses received under the limits specified
in subsection (f) of this section provided that each of the following conditions is satisfied.

(1 The licensee authorizes a planned special exposure only in an exceptional
situation when alternatives that might avoid the doses estimated to result from the planned special
exposure are unavailable or impractical.

(2)  The licensee and employer. if the emplover is not the licensee, specifically
authorizes the planned special exposure, in writing, before the exposure occurs.

3 Before a planned special exposure, the licensee ensures that each individual
involved is: :

(A)  informed of the purpose of the planned operation;

(B)  informed of the estimated doses and associated potential risks and
specific radiation levels or other conditions that might be involved in performing the task; and

(C}  instructed in the measures to be taken to keep the dose ALARA
considering other risks that may be present.

(4) Prior to permitting an individual to participate in a planned special exposure.
the licensee shall determine:
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(A)  the internal and external doses from all previous planned special
exposures;

(B)  all doses in excess of the limits. including doses received during
accidents and emergencies, received during the lifetime of the individual; and

(C) all lifetime cumulative occupational radiation doses.

(5)  In complying with the requirements of paragraph {4)(C) of this subsection,
a licensee may:

(A)  accept, as the record of lifetime cumulative radiation dose, an up-to-
date BRC Form 202-2 or equivalent, signed by the individual and countersigned by an appropriate
official of the most recent employer for work involving radiation exposure, or the individual's
current employer, if the individual is not employed by the licensee; and

(B)  obtain reports of the individual's dose equivalent from prior
employer(s) for work involving radiation exposure, or the individual's current employer, if the
individual is not employed by the licensee, by telephone, telegram, facsimile, or letter. The
licensee shall request a written verification of the dose data if the authenticity of the transmitted
report cannot be established.

(6) Subject to subsection (f)(2) of this section, the licensee shall not authorize
a planned special exposure that would cause an individual to receive a dose from all planned
special exposures and all doses in excess of the limits to exceed:

(A)  the numerical values of any of the dose limits in subsection (f)(1) of
this section in any year: and

(B) five times the annual dose limits in subsection (f)(1) of this section
during the individual's lifetime.

(0] The licensee maintains records of the conduct of a planned special exposure
in accordance with subsection (qq) of this section and submits a writien report to the agency in
accordance with subsection (zz) of this section.

(8)  The licensee records the best estimate of the dose resulting from the planned
special exposure in the individual's record and informs the individual, in writing, of the dose within
30 days from the date of the planned special exposure. The dose from planned special exposures
shall not be considered in controlling future occupational dose of the individual in accordance with
subsection (f)(1) of this section but shall be included in evaluations required by paragraphs (4) and
(6) of this subsection.
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(9)  The licensee shall record the exposure history, as required by paragraph (4)
of this subsection, on BRC Form 202-2, or other clear and legible record. of all the information
required on that form. The form or record shall show each period in which the individual received
occupational exposure to radiation or radioactive material and shall be signed by the individual who
received the exposure. For each period for which the licensee obtains reports, the licensee shall
use the dose shown in the report in preparing BRC Form 202-2 or equivalent.

) Occupational dose limits for minors. The annual occupational dose limits for minors
are 10% of the annual occupational dose limits specified for adult workers in subsection (f) of this
section.

(m)  Dose equivaient to an embryo/fetus.

(1) If @ woman declares her pregnancy. the licensee shall ensure that the dose
equivalent to an embryo/fetus during the entire pregnancy, due to occupational exposure of a
declared pregnant woman, does not exceed 0.5 rem (5 mSv). If a woman chooses not to declare
pregnancy, the occupational dose limits specified in subsection (f)(1) of this section are applicable
to the woman. See subsection (rr) of this section for recordkeeping requirements.

(2) The licensee shall make efforts to avoid substantial variation above a uniform
monthly exposure rate to a declared pregnant woman so as to satisfy the limit in paragraph (1) of
this subsection. The National Council on Radiation Protection and Measurements recommended
in NCRP Report No. 91 "Recommendations on Limits for Exposure to lonizing Radiation” (June
1. 1987) that no more than 0.05 rem (0.5 mSv) to the embryo/fetus be received in any one month.

(3) The dose equivalent to an embryo/fetus shall be taken as:

(A)  the dose equivalent to the embryo/fetus from radionuclides in the
embryo/fetus and radionuclides in the declared pregnant woman: and

(B)  the dose equivalent that is most representative of the dose equivalent
to the embryo/fetus from external radiation, that is, in the mother's lower torso region.

)] If multiple measurements have not been made, assignment of
the highest deep dose equivalent for the declared pregnant woman shall be the dose equivalent to
the embryo/fetus.
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() If multiple measurements have been made, assignment of the
deep dose equivalent for the declared pregnant woman from the individual monitoring device that
is most representative of the dose equivalent to the embryo/fetus shall be the dose equivalent to the
embryo/fetus. Assignment of the highest deep dose equivalent for the declared pregnant woman
to the embryo/fetus is not required unless that dose equivalent is also the most representative deep
dose equivalent for the region of the embryo/fetus.

‘ (4)  If by the time the woman declares pregnancy to the licensee, the dose
equivalent to the embryo/fetus has exceeded 0.45 rem (4.5 mSv), the licensee shall be deemed to
be in compliance with paragraph (1) of this subsection, if the additional dose equivalent to the
embryo/fetus does not exceed 0.05 rem (0.5 mSv) during the remainder of the pregnancy.

(n) Dose limits for individual members of the public.
{1) Each licensee shall conduct operations so that:

(A)  except as provided in subparagraph (B) of this paragraph, the total
effective dose equivalent to individual members of the public from the licensed and/or registered
operation does not exceed 0.1 rem (1 mSv) in a year, exclusive of the dose contribution from
background radiation, from any medical administration the individual has received, from exposure
to individuals administered radioactive material and released in accordance with this chapter, from
voluntary participation in medical research programs, and from the licensee's disposal of
radioactive material into sanitary sewerage in accordance with subsection (gg) of this section; and

(B)  the dose in any unrestricted area from licensed and/or registered
external sources, exclusive of the dose contributions from patients administered radioactive material
and released in accordance with this chapter, does not exceed 0.002 rem (0.02 mSv) in any one
hour.

(2) If the licensee permits members of the public to have access to restricted
areas. the limits for members of the public continue to apply to those individuals.

(3) A licensee or an applicant for a license may apply for prior agency
authorization to operate up to an annual dose limit for an individual member of the public of 0.5
rem (5 mSv). This application shall include the following information:

(A)  demonstration of the need for and the expected duration of operations
in excess of the limit in paragraph (1) of this subsection:

(B) the licensee's program to assess and contro! dose within the 0.5 rem
(5 mSv) annual limit; and
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(C) the procedures to be followed to maintain the dose ALARA.

(4) In addition to the requirements of this section. a licensee subject to the
provisions of the United States Environmental Protection Agency's (EPA) generally applicable
environmental radiation standards in 40 Code of Federal Regulations (CFR), §190 shall comply

with those requirements.

(5) The agency may impose additional restrictions on radiation levels in
unrestricted areas and on the total quantity of radionuclides that a licensee may release in effluents
in order to restrict the collective dose.

(o) Compliance with dose limits for individual members of the public.

n The licensee shall make or cause to be made surveys of radiation levels in
unrestricted areas and radioactive materials in effluents released to unresiricted areas to demonstrate
compliance with the dose limits for individual members of the public as required in subsection (n)
of this section.

) A licensee shall show compliance with the annual dose limit in subsection
(n) of this section by:

(A)  demonstrating by measurement or calculation that the total effective
dose equivalent to the individual likely to receive the highest dose from the licensed or registered
operation does not exceed the annual dose limit; or

(B) demonstrating that:

¥ the annual average concentrations of radioactive material
released in gaseous and liquid effluents at the boundary of the unrestricted area do not exceed the
values specified in Table II of subsection (ggg)(2) of this section; and

(i) if an individual were continuously present in an unrestricted
area, the dose from external sources of radiation would not exceed 0.002 rem (0.02 mSv) in an
hour and 0.05 rem (0.5 mSv) in a year.

Q) Upon approval from the agency, the licensee may adjust the effluent
concentration values in Table 11, of subsection (ggg)(2) of this section, for members of the public,
to take into account the actual physical and chemical characteristics of the effluents, such as,
aerosol size distribution, solubility, density, radicactive decay equilibrium, and chemical form.
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(p)  General surveys and monitoring.
) Each licensee shall make. or cause to be made. surveys that:
(A)  are necessary for the licensee to comply with this section; and
(B)  are necessary under the circumstances to evaluare:
(1 the magnitude and extent of radiation levels;
(i) concentrations or quantities of radioactive material; and
(ii)) the potential radiological hazards.

(2)  Thelicensee shall ensure that instruments and equipment used for quantitative
radiation measurements, for example, dose rate and effluent monitoring, arc operable and
calibrated:

(A) by a person licensed or registered by the agency, another agreement
state, a licensing state, or the United States Nuclear Regulatory Commission (NRC) to perform

such service;
(B) at intervals not to exceed 12 months uniess a different time interval

is specified in another section of this chapter;
(C)  after each instrument or equipment repair;

(D)  for the types of radiation used and at energies appropriate for use;
and

(E) at an accuracy within 20% of the true radiation level.

(3) All individual monitoring devices, except for direct and indirect reading
pocket dosimeters, electronic personal dosimeters, and those individual monitoring devices used
to measure the dose to any extremirty. that require processing to determine the radiation dose and
that are used by licensees to comply with subsection (f) of this section, with other applicable
provisions of this chapter, or with conditions specified in a license, shall be processed and
evaluated by a dosimetry processor:

(A)  holding current personnel dosimetry accreditation from the National
Voluntary Laboratory Accreditation Program (NVLAP) of the National Institute of Standards and
Technology:
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(B)  approved in this accreditation process for the type of radiation or
radiations included in the NVLAP program that most closely approximates the type of radiation
or radiations for which the individual wearing the dosimeter is monitored; and

(C)  holding a current certificate of registration from the agency
authorizing dosimetry processing.

(@  Conditions requiring individual monitoring of external and internal occupational
dose. Each licensee shall monitor exposures from sources of radiation at levels sufficient to
demonstrate compliance with the occupational dose limits of this section. As a minimum:

(1) cach licensee shall monitor occupational exposure to radiation and shall
supply and require the use of individual monitoring devices bv:

(A)  adults likely to receive, in one year from sources external to the
body. a dose in excess of 10% of the limits in subsection (f)(1) of this section;

(B)  minors likely to receive. in one year from sources of radiation
external to the body. a deep dose equivalent in excess of 0.1 rem (I mSv), a lens dose equivalent
in excess of 0.15 rem (1.5 mSv), or a shallow dose equivalent to the skin or to the extremities in
excess of 0.5 rem (5 mSv);

(C)  declared pregnant women likely to receive during the entire
pregnancy, from sources of radiation external to the body, a deep dose equivalent in excess of 0.1
rem (1 mSv); and

(D) individuals entering a high or very high radiation area;

(2)  : notwithstanding paragraph (1)(C) of this subsection, a licensee is exempt
from supplying individual monitoring devices to healthcare personnel who may enter a high
radiation area while providing patient care if:

(A)  the personnel are not likely to receive, in one year from sources
external to the body. a dose in excess of 10% of the limits in subsection (f)(1) of this section; and

(B) the licensee complies with the requirements of subsection (e)(2) of
this section; and

3) each licensee shall monitor, to determine compliance with subsection (i) of
this section, the occupational intake of radioactive material by and assess the committed effective
dose equivalent to:
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(A)  adults likely to receive, in one year, an intake in excess of 10% of
the applicable ALI in Columns 1 and 2 of Table I of subsection (ggg)(2) of this section;

(B) minors likelv to receive, in one vear, a committed cffective dose
equivalent in excess of 0.1 rem (I mSv); and

(C)  declared pregnant women likely to receive. during the entire
pregnancy, a committed effective dose equivalent in excess of 0.1 rem (1 mSv).

(n Location and use of individual monitoring devices.

(1) Each licensee shall ensure that individuals who are required to monitor
occupational doses in accordance with subsection (q)(l) of this section wear and use individual
monitoring devices as follows.

(A)  An individual monitoring device used for monitoring the dose to the
whole body shall be worn at the unshielded location of the whole body likely to receive the highest
exposure. When a protective apron is worn, the location of the individual monitoring device is
typically at the neck (collar).

(B) If an additional individual monitoring device is used for monitoring
the dose to an embryo/fetus of a declared pregnant woman, in accordance with subsection (m)(1)
of this section, it shall be located at the waist under any protective apron being worn by the

woman.

(C}  An individual monitoring device used for monitoring the lens dose
equivalent, to demonstrate compliance with subsection (f)(1)(B)({) of this section, shall be located
at the neck (collar) or at a location closer to the eye, outside any protective apron being worn by
the monitored individual.

(D) An individual monitoring device used for monitoring the dose to the
extremities, to demonstrate compliance ‘with subsectlon (f)(1) (B) (i) of this section, shall be worn
on the extremity likely to receive the highest exposure. Each individual monitoring device, to the
extent practicable, shall be oriented to measure the highest dose to the extremiry being monitored.

(E)  An individual monitoring device shall be assigned to and worn by
only one individual.

(F)  An individual monitoring device shall be worn fcr the period of time
authorized by the dosimetry processor's certificate of registration or for no longer than three
months, whichever is more restrictive.
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(2) Each licensee shall ensure that individual monitaring devices are returned
to the dosimetry processor for proper processing.

(3 Each licensee shall ensure that adequate precautions are taken to prevent a
deceptive exposure of an individual monitoring device.

(s) Control of access to high radiation areas.

(1) The licensee shall ensure that each entrance or accass point to a high
radiation area has one or more of the following features:

(A) a control device that, upon entry into the area. causes the level of
radiation to be reduced below that level at which an individual might receive a deep dose
equivalent of 0.1 rem (1 mSv) in one hour at 30 centimeters (cm) from the source of radiation from
any surface that the radiation penetrates;

{B) a control device that energizes a conspicuous visible or audible alarm
signal so that the individual entering the high radiation area and the supervisor of the activity are
made aware of the entry; or

(C)  entryways that are locked, except during periods when access to the
areas is required, with positive control over each individual entry.

(2) In place of the controls required by paragraph (1) of this subsection for a
high radiation area, the licensee may substitute continuous direct or electronic surveillance that is
capable of preventing unauthorized entry.

(3) The licensee mav apply to the agency for approval of alternative methods
for controlling access, to high radiation areas.

(4)  The licensee shall establish the controls required by paragraphs (1) and (3)
of this subsection in a wav that does not prevent individuals from leaving a high radiation area.

(5) The licensee is not required to control each entrance or access point to a
room or other area that is a high radiation area solely because of the presence of radioactive

materials prepared for transport and packaged and labeled in accordance with the regulations of
the United States Department of Transportation (DOT) provided that:

(A)  the packages do not remain in the area longer than three days; and
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(B)  the dose rate at 1 meter from the external surface of any package
does not exceed 0.01 rem (0.1 millisievert) per hour.

(6)  The licensee is not required to control entrance or access to rooms or other
areas in hospitals solely because of the presence of patients containing radioactive material,
provided that there are personnel in attendance who are taking the necessary precautions to prevent
the exposure of individuals to sources of radiation in excess of the established limits in this section
and to operate within the ALARA provisions of the licensee's radiation protection program.

(t) Control of access to very high radiation areas. In addition -0 the requirements in
subsection (s) of this section. the licensee shall institute measures to ensure that an individual is not
able to gain unauthorized or inadvertent access to areas in which radiation levels could be
encountered at 500 rads (5 grays) or more in one hour at | m from a source of radiation or any
surface through which the radiation penetrates at this level.

(u) Control of access to very high radiation areas for irradiators.

(D This subsection applies to licensees with sources of radiation in non-self-
shielded irradiators. This subsection does not apply to sources of radiation that are used in
teletherapy, in industrial radiography, or in completely self-shielded irradiators in which the source
of radiation is both stored and operated within the same shielding radiation barrier and. in the
designed configuration of the irradiator, is always physically inaccessible to any individual and
cannot create high levels of radiation in an area that is accessible to any individual.

(2) Each area in which there may exist radiation levels ir. excess of 500 rads (5
grays) in one hour at 1 m from a source of radiation that is used to irradiate materials shall meet
the following requirements.

(A)  Each entrance or access point shall be equipped with entry control
devices that:

(1) -function automatically to prevent any individual from
inadvertently entering a very high radiation area:

(i) permit deliberate entry into the area only after a control device
is actuated that causes the radiation level within the area, from the source of radiation, to be
reduced below that at which it would be possible for an individual to receive a deep dose
equivalent in excess of 0.1 rem (1 mSv) in one hour; and
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{if) prevent operation of the source of radiation if it would
produce radiation levels in the area that could result in a deep dose equivalent t¢ an individual in
excess of 0.1 rem (I mSv) in one hour.

(B)  Additional control devices shall be provided so that, upon failure of
the entry control devices to function as required by subparagraph (A) of this paragraph:

@] the radiation level within the area, from the source of
radiation, is reduced below that at which it would be possible for an individual to receive a deep
dose equivalent in excess of 0.1 rem (1 mSv) in one hour; and

(i1 conspicuous visible and audible alarm signals are generated
to make an individual attempting to enter the area aware of the hazard and at least one other
authorized individual, who is physically present, familiar with the activity, and prepared to render
or summon assistance, aware of the failure of the entry control devices.

(C)  The licensee shall provide control devices so that, upon failure or
removal of physical radiation barriers other than the sealed source's shielded storage container:

_ )] the radiation level from the source of radiation is reduced
below that at which it would be possible for an individual to receive a deep dose equivalent in
excess of 0.1 rem (1 mSv) in one hour; and

(i1 conspicuous visible and audible alarm signals are generated
to make potentially affected individuals aware of the hazard and the licensee or at least one other
individual, who is familiar with the activity and prepared to render or summon assistance, aware
of the failure or removal of the physical barrier.

(@)  When the shield for stored sealed sources is a liquid, the licensee shall
provide means to monitor the integrity of the shield and to signal. automatically, loss of adequate
shielding.

(E)  Physical radiation barriers that comprise permanent structural
components, such as walls, that have no credible probability of failure or removal in ordinary
circumstances, need not meet the requirements of subparagraphs (C) and (D) of this paragraph.

(F)  Each area shall be equipped with devices that will automatically
generate conspicuous Visible and audible alarm signals to alert personnel in the area before the
source of radiation can be put into operation and in time for any individual in the area to operate
a clearly identified control device, which must be installed in the area and which can prevent the

source of radiation from being put into operation.
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(G)  Each area shall be controlled by use of such administrative
procedures and such devices as are necessary to ensure that the area is cleared of personnel prior
to each use of the source of radiation.

(H)  Eacharea shall be checked by a radiation measurement to ensure that,
prior to the first individual's entry into the area after any use of the source of radiation, the
radiation level from the source of radiation in the area is below that at which it would be possible
for an individual to recelve a deep dose equivalent in excess of 0.1 rem (1 mSv) in one hour.

O The entry control devices required in subparagraph (A) of this
paragraph shall be tested for proper functioning. See subsection (uu) of this section for
recordkeeping requirements.

(D Testing shall be conducted prior to initial operation with the
source of radiation on any day, unless operations were continued uninterrupted from the previous
day.

(i) Testing shall be conducted prior to resumption of operation
of the source of radiation after any unintentional interruption.

(i) The licensee shall submit and adhere to a schedule for periodic
tests of the entry control and warning systems.

0 The licensee shall not conduct operations, other than those necessary
to place the source of radiation in safe condition or to effect repairs on controls, unless control
devices are functioning properly.

(K)  Entry and exit portals that are used in transporting materials to and
from the irradiation area, and that are not intended for use by individuals, shall be controlled by
such devices and administrative procedures as are necessary to physically protect and warn against
inadvertent entry by any individual through these portals. Exit portals for irradiated materials shall
be equipped to detect and signal the presence of any loose radioactive material that is carried
toward such an exit and automatically to prevent loose radioactive material from being carried out

of the area.
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3 Licensees or applicants for licenses for sources of radiation within the
purview of paragraph (2) of this subsection that will be used in a variety of positions or in
locations, such as open fields or forests, which make it impracticable to comply with certain
requirements of paragraph (2) of this subsection, such as those for the automatic control of
radiation levels, may apply to the Agency for approval of alternative safety measures. Alternative
safety measures shall provide personnel protection at least equivalent to those specified in
paragraph (2) of this subsection. At least one of the alternative measures shall include an entry-
preventing interlock control based on a measurement of the radiation that ensures the absence of
high radiation levels before an individual can gain access to the area where such sources of

radiation are used.

4) The entry control devices required by paragraphs (2) and (3) of this
subsection shall be established in such a way that no individual will be prevented from leaving the
area.

) Use of process or other engineering controls. The licensee shall use, to the extent
practicable, process or other engineering controls, such as containment or ventilation, to control
the concentrations of radioactive material in air.

(w)  Use of other controls. When it is not practicable to apply process or other
engineering controls to control the concentrations of radioactive material in air to values below
those that define an airborne radioactivity area, the licensee shall, consistent with maintaining the
total effective dose equivalent ALARA, increase monitoring and limit intakes by one or more of

the following means:
(1) control of access;
(2) limitation of exposure times;
(3) ~ use of respiratory protection equipment; or
(4) other controls.
(x) Use of individual respiratory protection equipment.

(1) If the licensee uses respiratory protection equipment to limit intakes in
accordance with subsection (w) of this section.
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(A)  Except as provided in subparagraph (B) of this paragraph, the
licensee shall use only respiratory protection equipment that is tested and certified or had
certification extended by the National Institute for Occupational Safety and Health (NIOSH) and
the Mine Safety and Health Administration (MSHA).

(B) If the licensee wishes to use equipment that has not been tested or

certified by the NIOSH and the MSHA, or has not had certification extended by the NIOSH and
the MSHA. or for which there is no schedule for testing or certification, the licensee shall submit
an application for authorized use of that equipment, including a demonstration by testing, or a
demonstration on the basis of test information, that the material and performarice characteristics of
the equipment are capable of providing the proposed degree of protection under anticipated
conditions of use.

(C)  The licensee shall implement and maintain a respiratory protection
program that includes:

0] air sampling sufficient to identify the potential hazard, permit
proper equipment selection, and estimate exposures;

(i surveys and bioassays, as appropriate, to evaluate actual
intakes;

(ii)  testing of respirators for operability immediately prior to each
use;

(i  written procedures regarding selection, fitting, issuance,
maintenance, and testing of respirators, including testing for operability immediately prior to each
use; supervision and training of personnel; monitoring, including air sampling and bioassays: and
recordkeeping; and

(w  determination by a physician prior to initial fitting of
respirators, and either every 12 months thereafter or periodically at a frequency determined by a
physician, that the individual user is physically able to use the respiratory protection equipment.

(D) The licensee shall issue a written policy statement on respirator usage
covering:

(9 the use of process or other engineering controls, instead of
respirators;
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(i) theroutine, nonroutine, and emergency use of respirators: and

(i) the length of periods of respirator use and relief from
respirator use.

(E)  The licensee shall advise each respirator user that the user may leave
the area at any time for relief from respirator use in the event of equipment malfunction, physical
or psychological distress, procedural or communication failure, significant deterioration of
operating conditions, or any other conditions that might require such relief.

(F)  The licensee shall use respiratory protection equipment within the
equipment manufacturer's expressed limitations for type and mode of use and shall provide proper
visual, communication, and other special capabilities, such as adequate skin protection, when
needed.

2) When estimating exposure of individuals to airborne radioactive materials.
the licensee may make allowance for respiratory protection equipment used to limit intakes in
accordance with subsection (w) of this section, provided that the following conditions. in addition
to those in paragraph (1) of this subsection, are satisfied.

(A)  The licensee selects respiratory protection equipment that provides
a protection factor, specified in subsection (ggg)(1) of this section, greater than the multiple by
which peak concentrations of airbomne radioactive materials in the working area are expected to
exceed the values specified in Column 3 of Table I of subsection (ggg)(2) of this section.
However, if the selection of respiratory protection equipment with a protection factor greater than
the peak concentration is inconsistent with the goal specified in subsection (w) of this section of
keeping the total effective dose equivalent ALARA, the licensee may select respiratory protection
equipment with a lower protection factor provided that such a selection would result in a total
effective dose equivalent that is ALARA. The concentration of radioactive material in the air that
is inhaled when respirators are worn may be initially estimated by dividing the average
concentration in air, during each period of uninterrupted use, by the protection factor. If the
exposure is later found to be greater than initially estimated, the corrected value shall be used; if
the exposure is later found to be less than initially estimated, the corrected value may be used.

(B)  The licensee shall obtain authorization from the agency before

assigning respiratory protection factors in excess of those specified in subsection (ggg)(1) of this
section. The agency may authorize a licensee to use higher protection factors on receipt of an

application that:
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) describes the situation for which a need exists for higher
protection factors; and

(i) demonstrates that the respiratory protection equipment
provides these higher protection factors under the proposed conditions of use.

(3) In an emergency, the licensee shall use as emergency equipment only
respiratory protection equipment that has been specifically certified or had certification extended
for emergency use by the NIOSH and the MSHA.

(4)  The licensee shall notify the agency in writing at least 30 days before the
date that respiratory protection equipment is first used in accordance with either paragraphs (1) or
(2) of this subsection.

(y)  Security and control of licensed sources of radiation.

(1) The licensee shall secure radioactive material from unauthorized removal or
access.

2) The licensee shall maintain constant surveillance, using devices and/or
administrative procedures to prevent unauthorized use of radioactive material that is in an
unrestricted area and that is not in storage.

(2) Caution signs.
(1) Unless otherwise authorized by the agency, the standard radiation symbol

prescribed shall use the colors magenta, or purple, or black on yellow background. The standard
radiation symbol prescribed is the three-bladed design as follows:
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(A)  the cross-hatched area of the symbol is to be magenta, or purple, or
black; and

(B)  the background of the symbol is to be yellow.

(2) Notwithstanding the requirements of paragraph (1) of this subsection.
licensees are authorized to label sources, source holders, or device components containing sources
of radiation that are subjected to high temperatures, with conspicuously etched or stamped radiation
caution svmbols and without a color requirement.

(aa)  Posting requirements.

(1) The licensee shall post each radiation area with a conspicuous sign or signs
bearing the radiation svmbol and the words "CAUTION., RADIATION AREA."

(2)  The licensee shall post each high radiation area with a conspicuous sign or
signs bearing the radiation symbol and the words "CAUTION. HIGH RADIATION AREA” or
"DANGER. HIGH RADIATION AREA.”

(3)  Thelicensee shall post each very high radiation arca with a conspicuous sign
or signs bearing the radiation symbol and words "GRAVE DANGER. VERY HIGH
RADIATION AREA." If the very high radiation area involves medical treatment of patients, the
licensee may omit the word "GRAVE" from the sign or signs.

(4)  The licensee shall post each airborne radioactivity area with a conspicuous
sign or signs bearing the radiation symbol and the words "CAUTION. AIRBORNE
RADIOACTIVITY AREA" or "DANGER. AIRBORNE RADIOACTIVITY AREA."

(6) . The licensee shall post each area or room in which there is used or stored
an amount of licensed material exceeding 10 times the quantity of such material specified in
subsection (ggg)(3) of this section with a conspicuous sign or signs bearing he radiation symbol
and the words "CAUTION, RADIOACTIVE MATERIAL(S) " or "DANGER, RADIOACTIVE
MATERIAL(S).”

(bb)  Exceptions to posting requirements.

(1 A licensee is not required to post caution signs in areas or rooms containing
sources of radiation for periods of less than 8 hours. if each of the following conditions is met:
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(A)  the sources of radiation are constantly attended during these periods
by an individual who takes the precautions necessary to prevent the exposure of individuals to
sources of radiation in excess of the limits established in this section; and

(B) the area or room is subject to the licensee's control.

(2) Rooms or other areas in hospitals that are occupied by patients are not
required to be posted with caution signs in accordance with subsection (aa) of this section provided
that the patient could be released from licensce control in accordance with this chapter.

(3) A room or area is not required to be posted with a caution sign because of
the presence of a sealed source(s) provided the radiation level at 30 centimeters from the surface
of the sealed source container(s) or housing(s) does not exceed 0.005 rem (0.05 mSv) per hour.

(4) Rooms in medical facilities that are used for teletherapy ar2 exempt from the
requirement to post caution signs in accordance with subsection (aa) of this section provided the
following conditions are met.

(A) Access to the room is controlled in accordance with this chapter: and

(B)  Personnel in attendance take necessary precautions to prevent the
inadvertent exposure of workers, other patients, and members of the public to radiation in excess
of the limits established in this section.

(cc)  Labeling containers.

(1 The licensee shall ensure that each container of licensed material bears a
durable, clearly visible label bearing the radiation symbol and the words "CAUTION,
RADIOACTIVE MATERIAL" or "DANGER. RADICACTIVE MATERIAL." The label shall
also provide information, such as the radionuclides present, an estimate of the quantity of
radioactivity, the date for which the activity is estimated. radiation levels, kinds of materials, and
mass enrichment, to pefmit individuals handling or using the containers, or working in the vicinity
of the containers, to take precautions to avoid or minimize exposures.

(2) Each licensee shall, prior to removal or disposal of empty uncontaminated
containers to unrestricted areas, remove or deface the radioactive material label or otherwise
clearly indicate that the container no longer contains radioactive materials.
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(dd) Exemptions to labeling requirements. A licensee is not required to label:

(1) containers holding licensed material in quantities less than the quantities listed
in subsection (ggg) (3) of this section;

(2)  containers holding licensed material in concentrations less than those specified
in Table III of subsection (ggg)(2) of this section;

(3)  containers attended by an individual who takes the precautions necessary to
prevent the exposure of individuals in excess of the limits established by this section;

4) containers when they are in transport and packaged and labeled in
accordance with the rules of the DOT (labeling of packages containing radioactive materials is
required by the DOT if the amount and type of radioactive material exceeds the limits for an
excepted quantity or article as defined and limited by DOT regulations 49 CFR 173.403(m) and
{w) and 173.424);

{5) containers that are accessible only to individuals authorized to handle or use
them, or to work in the vicinity of the containers, if the contents are identified to these individuals
by a readily available written record. Examples of containers of this type are containers in locations
such as water-filled canals, storage vaults, or hot cells. The record shall be retained as long as the
containers are in use for the purpose indicated on the record; or

(6) installed manufacturing or process equipment, such as piping and tanks.
(ee)  Procedures for receiving and opening packages.

(1) Each licensee who expects to receive a package containing quantities of
radioactive material in excess of a Type A quantity, as defined in §289.201(b) of this title and
specified in §289.257(s)(1) of this title (relating to Packaging and Transpcrtation of Radioactive
Material), shall make arrangements to receive:

(A)  the package when the carrier offers it for delivery; or

(B) the notification of the arrival of the package at the carrier's terminal
and to take possession of the package expeditiously.

(2) Each licensee shall:
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(A)  monitor the external surfaces of a labeled package, labeled with a
Radioactive White 1, Yellow II. or Yellow III label as specified in DOT regulations 49 CFR
172.403 and 172.436-440, for radioactive contamination unless the package contains only
radioactive material in the form of gas or in special form as defined in §289.201 (b) of this title; and

(B)  monitor the external surfaces of a labeled package. labeled with a
Radioactive White [, Yellow II, or Yellow LI label as specified in DOT regulations 49 CFR
172.403 and 172.436-440, for radiation levels unless the package contains quantities of radioactive
material that are less than or equal to the Type A quantity, as defined in §289.201(b) of this title
and specified in §289.257(s)(1) of this title: and

(O monitor all packages known to contain radioactive material for
radioactive contamination and radiation levels if there is evidence of degradation of package
integrity, such as packages that are crushed, wet, or damaged.

(3) The licensee shall perform the monitoring required by paragraph (2) of this
subsection as soon as practicable after receipt of the package, but not later than three hours after
the package is received at the licensee's facility if it is received during the licensee's normal
working hours. If a package is received after working hours, the package shall be monitored no
later than three hours from the beginning of the next working day. If the licensee discovers there
is evidence of degradation of package integrity. such as a package that is crushed, wet, or
damaged, the package shall be surveyed immediately.

(4)  The licensee shall immediately notify the final delivery carrier and. by
telephone and telegram, mailgram, or facsimile, the agency when removable radioactive surface
contamination or external radiation levels exceed the limits established in subparagraphs (A) and
(B) of this paragraph.

(A)  Limits for removable radioactive surface contamination levels.

(1 The level of removable radioactive contamination on the
external surfaces of each package offered for shipment shall be ALARA. The level of removable
radioactive contamination may be determined by wiping an area of 300 square centimeters {cm?)
of the surface concerned with an absorbent material, using moderate pressure, and measuring the
activity on the wiping material. Sufficient measurements must be taken in the most appropriate
locations to yield a representative assessment of the removable contamination levels. Except as
provided in clause (i) of this subparagraph, the amount of radioactivity measured on any single
wiping material, when averaged over the surface wiped, must not exceed the limits given in clause
(i) of this subparagraph at any time during transport. If other methods are used, the detection
efficiency of the method used must be taken into account and in no case may the removable
contamination on the external surfaces of the package exceed 10 times the limits listed in clause (i)
of this subparagraph.
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(i)  Removable external radioactive contamination wipe limits are
as follows.

Maximum Permissible
Limits
Contaminant pCi/em®*  dpm/cm?

Beta-gamma emitting radionuclides;

all radionuclides with half-lives

less than 10 days; natural uranium;

natural thorium; uranium-235;

uranium-238; thorium-232; thorium-228;

and thorium-230 when contained in

ores or physical concentrates..... 10° 22

All other alpha emitting
radionuclides......................... 10® 2.2

(i) Inthe case of packages transported as exclusive use shipments
by rail or highway only, the removable radioactive contamination at any time during transport must
not exceed 10 times the levels prescribed in clause (i) of this subparagraph. The levels at the
beginning of transport must not exceed the levels in clause (i) of this subparagraph.

(B) Limits for external radiation levels.

) () External radiation levels around the package and around the
vehicle, if applicable, will not exceed 200 millirems per hour (mrem/hr) (2 millisiverts per hour
(mSv/hr)) at any point on the external surface of the package at any time during transportation.
The transport index shall not exceed 10.

(i) For a package transported in exclusive use by rail, highway
or water, radiation levels external to the package may exceed the limits specified in clause (i) of
this subparagraph but shall not exceed any of the following:

" To convert microcuries (uCi) to SI units of kilobecquerels, multiply the values by 37.
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(D 200 mrem/hr (2 mSv/hr) on the accessible external
surface of the package unless the following conditions are met, in which case the limit is 1,000
mrem/hr (10 mSv/hr):

(-a-)  the shipment is made in a closed transport
vehicle;

(-b-)  provisions are made to secure the package so
that its position within the vehicle remains fixed during transportation; and

(«-)  there are no loading or unloading operations
between the beginning and end of the transportation;

{n 200 mrem/hr (2 mSv/hr) at any point on the outer
surface of the vehicle, including the upper and lower surfaces, or, in the case of a flat-bed style
vehicle, with a personnel barrier, at any point on the vertical planes projected from the outer edges
of the vehicle, on the upper surface of the load (or enclosure, if used), and on the lower external
surface of the vehicle (a flat-bed style vehicle with a personnel barrier shall have radiation levels
determined at vertical planes. If no personnel barrier, the package cannot exceed 200 mrem/hr
(2 mSv/hr) at the surface.);

(II) 10 mrem/hr (0.1 mSv/hr) at any point 2 m from the
vertical planes represented by the outer lateral surfaces of the vehicle, or, in the case of a flat-bed
style vehicle, at any point 2 m from the vertical planes projected from the outer edges of the
vehicle; and

(IV) 2 mrem/hr (0.02 mSv/hr) in any normally occupied

positions of the vehicle, except that this provision does not apply to private motor carriers when
persons occupying these positions are provided with special health supervision, personnel radiation
exposure monitoring devices, and training in accordance with §289.203(c) of this title (relating to
Notices. Instructions, and Reports to Workers; Inspections).

{5 Each licensee shall:

(A)  establish, maintain, and retain written procedures for safely opening
packages in which radioactive material is received: and

(B)  ensure that the procedures are followed and that due consideration
is given to special instructions for the type of package being opened.
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(6) Licensees transferring special form sources in vehicles owned or operated
by the licensee to and from a work site are exempt from the contamination monitoring requirements
of paragraph (2) of this subsection, but are not exempt from the monitoring requirement in
paragraph (2) of this subsection for measuring radiation levels that ensures that the source is still
properly lodged in its shield.

(f)  General requirements for waste management.

N Unless otherwise exempted, a licensee shall discharge, treat, or decay
licensed material or transfer waste for disposal only:

(A) by transfer to an authorized recipient as provided in subsection (jj)
of this section, §289.252 of this dtle, §289.254 of this title (relating to Licensing of Radioactive
Waste Processing and Storage Facilities), §289.257 of this title, §289.259 of -his title (relating to
Licensing of Naturally Occurring Radioactive Material (NORM)). or to the United States
Department of Energy (DOE);

(B) by decay in storage with prior approval from the agency;

(8] by release In effluents within the limits in subsection (n) of this
section; or

(D)  as authorized in accordance with paragraph (2) of this subsection,
and subsections (gg) and (hh) of this section.

2) Upon agency approval, emission control dust and other material from electric
arc furnaces or foundries, such as K061 listed hazardous waste or other listed hazardous waste,
contaminated as a result of inadvertent melting of a cesium-137 source may be transferred for
disposal to a hazardous waste disposal facility authorized by the Texas Natural Resource
Conservation Commission (Commission) or its successor, another state’s regulatory agency with
jurisdiction to regulate hazardous waste as classified under Subtitle C of the Resource Conservation
and Recovery Act (RCRA), or the EPA. The material may be transferred for disposal without
regard to its radioactivity if the following conditions are met.

(A)  Contaminated material described in paragraph (2) of this subsection,
whether packaged or unpackaged (i.e.. bulk). must be treated through stabilization to comply with
all waste treatment requirements of the appropriate state or federal regulatory agency as listed in
this paragraph. The treatment operations must be undertaken by either of the following:
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(1) the owner/operator of the electric arc furnace or foundry
licensed to possess, treat or transfer cesium-137 contaminated incident-related material; or

(i) a service contractor licensed by the agency, NRC, or an
agreement state.

(B)  The emission control dust and other incident-related materials have
been stored (if applicable) and transferred in accordance with operating and emergency procedures
approved by the agency.

{C)  The total cesium-137 activity contained in emission control dust and
other incident-related materials to be transferred to a hazardous waste disposal facility has been
specifically approved by NRC or the appropriate agreement state(s) and does not exceed the total
activity associated with the inadvertent melting incident.

(D)  The hazardous waste disposal facility operator has been notified in

writing of the impending transfer of the incident-related materials and has agreed in writing to
receive and dispose of the packaged or unpackaged materials. Copies of the notification and
agreement shall be submitted to the agency.

(E) The licensee, as listed in subparagraph (A) (i) or (i) of this paragraph,
notifies the NRC or agreement state(s) in which the transferor and transferee are located, in
writing, of the impending transfer, at least 30 days before the transfer.

(F)  The packaged stabilized material has been packaged for transportation
and disposal in non-bulk steel packaging as defined in DOT regulations at 49 CFR 173.213.

(G)  The emission control dust and other incident-related materials that
have been stabilized and packaged as described in subparagraph (F) of this paragraph shall contain
pretreatment average concentrations of cesium-137 that do not exceed 130 pCi/g of material, above

background.

(H)  The dose rate at 3.28 feet (1 m) from the surface of any package
containing stabilized waste shall not exceed 20 prem per hour or 0.20 pSv per hour, above
background.

M The unpackaged stabilized material shall contain pretreatment average
concentrations of cesium-137 that do not exceed 100 pCi/g of material, above background.
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(3)  The licensee transferring the cesium-137 contaminated incident-related
material must consult with the agency, the Commission or its successor, another state's regulatory
agency with jurisdiction to regulate hazardous waste as classified under RCRA. or the EPA and
other authorized parties, including state and local governments, and obtain all necessary approvals,
in addition to those of NRC and/or appropriate agreement states, for the transfers described in

paragraph (2) of this subsection.

(4) Nothing in this subsection shall be or is intended to be construed as a waiver
of any RCRA permit condition or term, of any state or local statute or regulation, or of any federal
RCRA regulation.

{5) The total incident-related cesium-137 activity received by a facility over its
operating life shall not exceed 1 Ci (37 GBq). The agency will maintain a record of the total
incident-related cesium-137 activity shipped by a person licensed by the agency. Upon consultation
with the Commission, the agency will determine if the total incident-related cesium-137 activity
received by a hazardous waste disposal facility over its operating life has reached 1 Ci (37 GBg).
The agency will not approve shipments of cesium-137 contaminated incident-related material that
will cause this limit to be exceeded.

(6) A person shall be specifically licensed to receive waste containing licensed
material from other persons for:

(A)  treatment prior to disposal;
(B) treatment by incineration;
(C)  decay in storage;
.. (D)  disposal at an authorized land disposal facility; or

(E)  storage until transferred to a storage or disposal facility authorized
to receive the waste.
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(gg)  Discharge by release into sanitary sewerage.

(N A licensee may discharge licensed material into sanitary sewerage if each
of the following conditions is satisfied:

(A)  the material is readily soluble, or is readily dispersible biological
material, in water;

(B)  the quantity of licensed radioactive material that the licensee releases
into the sewer in one month divided bv the average monthly volume of water released into the
sewer by the licensee does not exceed the concentration listed in Table III of subsection (ggg)(2)
of this section; and

(C}  if more than one radionuclide is released, the following additional
conditions must also be satisfied:

) the fraction of the limit in Table III of subsection (ggg)(2) of
this section represented by discharges into sanitary sewerage determined by dividing the actual
monthly average concentration of each radionuclide released by the licensee into the sewer by the
concentration of that radionuclide listed in Table III of subsection (ggg)(2) of this section; and

(i) the sum of the fractions for each radionuclide required by
clause () of this subparagraph does not exceed unity: and

(D)  the total quantity of licensed radioactive material that the licensee
releases into the sanitary sewerage in a year does not exceed 5 curies (Ci) (185 gigabecquerels
(GBq)) of hydrogen-3. 1 Ci (37 GBq) of carbon-14, and 1 Ci (37 GBq) of all other radioactive
materials combined.

(2) Excreta from individuals undergoing medical diagnosis or therapy with
radioactive material are not subject to the limitations contained in paragraph (1) of this subsection.

(hh)  Treatment by incineration. A licensee may treat licensed marerial by incineration
only in the form and concentration specified in subsection (fff)(1) of this section or as authorized
by the agency.

(1) Discharge by release into septic tanks. No licensee shall discharge radioactive
material into a septic tank system except as specifically approved by the agency.
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(j)  Transfer for disposal and manifests.

(1) The control of transfers of LLRW intended for disposal at a licensed low-
level radioactive waste disposal facility, the establishment of a manifest tracking system, and
additional requirements concerning transfers and recordkeeping for those wastes are found in
§289.257(s)(5) of this title.

() Each person involved in the transfer of waste for disposal including the waste
generator, waste collector, and waste processor, shall comply with the requirements specified in
§289.257(s)(5) of this title.

(kk)  Compliance with environmental and health protection regulations. Nothing in
subsections (ff). (gg). (hh), or (jj) of this section relieves the licensee from complying with other
applicable federal, state, and local regulations governing any other toxic or hazardous properties
of materials that may be disposed of in accordance with subsections (ff). (gg), (hh). or (§j) of this
section.

] General provisions for records.

(1) Each licensee shall use the Sl units becquerel. gray. sievert, and coulomb
per kilogram, or the special units curie, rad, rem, and roentgen, including multiples and
subdivisions, and shall clearly indicate the units of all quantities on records required by this section.
Disintegrations per minute may be indicated on records of surveys performed to determine
compliance with subsection (ggg)(6) of this section. To ensure compatibility with international
transportation standards, all limits in this section are given in terms of dual units: The International
System of Units (SI) followed or preceded by United States (U.S.) standard or customary units.
The U.S. customary units are not exact equivalents, but are rounded to a convenient value,
providing a functionally equivalent unit. For the purpose of this section, either unit may be used.

@ - Notwithstanding the requirements of paragraph (1) of this subsection, when
recording information on shipment manifests, as required in §289.257 of this title, information must
be recorded in SI units or in SI and units as specified in paragraph (1) of this subsection.

(3)  The licensee shall make a clear distinction among the quantities entered on
the records required by this section. such as. total effective dosc equivalent. total organ dose
equivalent, shallow dose equivalent, lens dose equivalent, deep dose equivalent, or committed
effective dose equivalent.
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(4) Records required in accordance with §289.201(d) of this title, and
subsections {mm)-{(00). (t1). and (uu) of this section shall include the date and the identification of
individual(s) making the record. and, as applicable, a unique identification of survey instrument(s)
used, and an exact description of the location of the survey. Records of receipt, transfer, and
disposal of sources of radiation shall uniquely identify the source of radiation.

(5) Copies of records required in accordance with §289.201(d) of this title, and
subsections (mm)-(uu) of this zcction. and by license condition that are relevant to operations at an
additional authorized use/storage site shall be maintained at that site in addition to the main site
specified on a license. '

(mm) Records of radiation protection programs.

(1) Each licensee shall maintain records of the radiation protection program,
including:

(A)  the provisions of the program; and
(B)  audits and other reviews of program content and implementation.

(2)  The licensee shall retain the records required by paragraph (1)(A) of this
'subsection until the agency terminates each pertinent license requiring the record. The licensee
shall retain the records required by paragraph (1)(B) of this subsection for three years after the

record is made.
(nn)  Records of surveys.

(1 Each licensee shall maintain records showing the results of surveys and
calibrations required by subsections (p) and (ec){2) of this section. The licensee shall retain these
records for three vears after the record is made.

(2)  The licensee shall retain each of the following records until the agency
terminates each pertinent license requiring the record:

(A)  the results of surveys to determine the dose from external sources of
radiation used, in the absence of or in combination with individual monitoring data, in the
assessment of individual dose equivalents: and

(B) results of measurements and calculations used to determine individual
intakes of radioactive material and used in the assessment of internal dose; and
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(C) results of air sampling, surveys, and bioassays required in accordance
with subsection (x) (1)(C) () and (i) of this section; and

(D) results of measurements and calculations used to evaluate the release
of radioactive effluents to the environment.

(0o)  Records of tests for leakage or contamination of sealed sources. Records of tests
for leakage or contamination of sealed sources required by §289.201(g) of this title shall be kept
in units of becquerel or microcurie and retained for inspection by the agency for five years after
the records are made.

(pp)  Records of lifetime cumulative occupational radiation dose. The licensee shall retain
the records of lifetime cumulative occupational radiation dose as specified in subsection (k) of this
section on BRC Form 202-2 or equivalent until the agency terminates each pertinent license
requiring this record. The licensee shall retain records used in preparing BRC Form 202-2 or
equivalent for three years after the record is made.

(qg)  Records of planned special exposures.

(1) For each use of the provisions of subsection (k) of this section for planned
special exposures, the licensee shall maintain records that describe:

(A)  the exceptional circumstances requiring the use of a planned special
€Xposure;

(B)  the name of the management official who authorized the planned
special exposure and a copy of the signed authorization;

_(C)  what actions were necessary;
(D) why the actions were necessary:

(E) what precautions were taken to assure that doses were maintained
ALARA;

(F)  what individual and collective doses were expected to result; and
(G)  the doses actually received in the planned special exposure.

(2) The licensee shall retain the records untll the agency terminates each
pertinent license requiring these records.
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(rr) Records of individual monitoring results.

n Each licensee shall maintain records of doses received by all individuals for
whom monitoring was required in accordance with subsection (g) of this section, and records of
doses received during planned special exposures, accidents, and emergency conditions.
Assessments of dose equivalent and records made using units in effect before January 1, 1994,
need not be changed. These records shall include, when applicable:

(A)  the deep dose equivalent to the whole body, lens dose equivalent,
shallow dose equivalent to the skin, and shallow dose equivalent to the extremities;

(B) the estimated intake of radionuclides, see subsection (g) of this
section,

(C)  the committed effective dose equivalent assigned to the intake of
radionuclides;

(D)  the specific information used to calculate the committed effective dose
equivalent in accordance with subsection (i)(1} and (3) of this section and when required by
subsection (q)(1) of this section;

(E)  the total effective dose equivalent when required by subsection (g)
of this section;

(F)  the total of the deep dose equivalent and the commirted dose to the
organ receiving the highest total dose; and

(G)  the data used to make occupational dose assessments in accordance
with subsection (j)(5) of this section.

(2) The licensee shall make entries of the records specified in paragraph (1) of
this subsection at intervals not to exceed 1 year and within 60 davs of the end of the year.

(3)  The licensee shall maintain the records specified in paragraph (1) of this
subsection on BRC Form 202-3. in accordance with the instructions for BRC Form 202-3, or in
clear and legible records containing all the information required by BRC Form 202-3.

(4) The licensee shall maintain the records of dose to an embryo/fetus with the
records of dose to the declared pregnant woman. The declaration of pregnancy, including the
estimated date of conception, shall also be kept on file, but may be maintained separately from the
dose records.
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(5)  The licensee shall retain each required form or record until the agency
terminates each pertinent license requiring the record. The licensee shall retain records used in
preparing BRC Form 202-3 or equivalent for three vears after the record is made.

(ss)  Records of dose to individual members of the public.

(1) Each licensee shall maintain records sufficient to demonstrate compliance
with the dose limit for individual members of the public. See subsection (n) of this section.

(2) The licensee shall retain the records required bv paragraph (1) of this
subsection until the agency terminates each pertinent license requiring the record.

(tt) Records of discharge. treatment, or transfer for disposal.

(N Each licensee shall maintain records of the discharge or treatment of licensed
materials made in accordance with subsection (gg) and (hh) of this section and of transfers for
disposal made in accordance with subsection (jj) of this section and §289.257 of this title.

(2) The licensee shall retain the records required by paragraph (1) of this
subsection until the agency terminates each pertinent license requiring the record.

(uu)  Records of testing entry control devices for very high radiation areas.

n Each licensee shall maintain records of tests made in accordance with
subsection (u)(2)(I) of this section on entry control devices for very high radiation areas. These
records must include the date, time, and results of each such test of function.

(2) The licensee shall retain the records required by paragraph (1) of this
subsection for three years after the record is made.

(vw)  Form of records. Each record required by this chapter shall be legible throughout
the specified retention period. The record shall be the original or a reproduced copy or a
microform, provided that the copy or microform is authenticated by authorized personnel and that
the microform is capable of producing a clear copy throughout the required retention period or the
record may also be stored in electronic media with the capability for producing legible, accurate,
and complete records during the required retention period. Records. such as letters, drawings, and
specifications, shall include all pertinent information, such as stamps, initials, and signatures. The
licensee shall maintain adequate safeguards against tampering with and loss of records.
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(ww) Reports of stolen. lost. or missing licensed sources of radiation.
(1 Each licensee shall report to the agency by telephone as follows:

(A) immediately after its occurrence becomes known to the licensee,
stolen, lost, or missing licensed radioactive material in an aggregate quantity equal to or greater
than 1,000 times the quantity specified in subsection (ggg)(3) of this section, under such
drcumstances that it appears to the licensee that an exposure could result to individuals in
unrestricted areas; or

(B)  within 30 days after its occurrence becomes known to the licensee,
lost, stolen, or missing licensed radioactive material in an aggregate quantity greater than 10 times
the quantity specified in subsection (ggg)(3) of this section that is still missing.

(2) Each licensee required to make a report in accordance with paragraph (1)
of this subsection shall. within 30 days after making the telephone report, make a written report
to the agency setting forth the following information:

(A)  adescription of the licensed source of radiation involved. including.
for radioactive material, the kind, quantity, and chemical and physical form;

(B)  a description of the circumstances under which the loss or theft
occurred;

(C)  a statement of disposition, or probable disposition, of the licensed
source of radiation involved:

(D)  exposures of individuals to radiation, circumstances under which the
exposures occurred. and the possible total effective dose equivalent to persons in unrestricted areas:

(E) actions that have been taken, or will be taken, to recover the source
of radiation; and ~ ‘

(F)  procedures or measures that have been, or will be, adopted to ensure
against a recurrence of the loss or theft of licensed sources of radiation.

(3) Subsequent to filing the written report. the licensee shall also report
additional substantive information on the loss or theft within 30 days after the licensee learns of
such information.
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(4)  The licensee shali prepare any report filed with the agency in accordance
with this subsection so that names of individuals who may have received exposure to radiation are
stated in a separate and detachable portion of the report.

(xx)  Notification of incidents.

(1) Notwithstanding other requirements for notification. each licensee shall
immediately report each event involving a source of radiation possessed by the licensee that may
have caused or threatens to cause:

(A)  an individual to receive:
(0 a total effective dose equivalent of 25 rems (0.25 Sv) or more;
(i a lens dose equivalent of 75 rems (0.75 Sv) or more; or

(i) a shallow dose equivalent to the skin or extremities or a total
organ dose equivalent of 250 rads (2.5 grays) or more; or

{B) the release of radioactive material, inside or outside of a restricted
area, so that, had an individual been present for 24 hours, the individual could have received an
intake five times the occupational ALI. This provision does not apply to locations where personnel
are not normally stationed during routine operations, such as hot-cells or process enclosures.

2) Each licensee shall. within 24 hours of discovery of the event, report to the
agency each event involving loss of control of a licensed source of radiation possessed by the
licensee that may have caused, or threatens 10 cause:

(A)  an individual to receive, in a period of 24 hours:
(1 a total effective dose equivalent exceeding 5 rems (0.05 Sv);
(i) a lens dose equivalent exceeding 15 rems (0.15 Sv); or

(i) a shallow dose equivalent to the skin or extremities or a total
organ dose equivalent exceeding 50 rems (0.5 Sv): or
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(B)  the release of radioactive material, inside or outside of a restricted
area, so that, had an individual been present for 24 hours, the individual could have received an
intake in excess of one occupational ALI. This provision does not apply to locations where
personnel are not normally stationed during routine operations, such as hot-cells or process
enclosures.

(3) Licensees shall make the initial notification reports required by paragraphs
(1) and (2) of this subsection by telephone to the agency and shall confirm the initial notification
report within 24 hours by telegram. mailgram. or facsimile to the agency.

(4) The licensee shall prepare each report filed with the agency in accordance
with this section so that names of individuals who have received exposure to sources of radiation
are stated in a separate and detachable portion of the report.

(5)  The provisions of this section do not apply to doses that result from planned
special exposures, provided such doses are within the limits for planned special exposures and are
reported in accordance with section (zz) of this section.

(6) Each licensee shall notifv the agency as soon as possible but not later than
four hours after the discovery of an event that prevents immediate protective actions necessary to
avoid exposures to radioactive materials that could exceed regulatory limits or releases of
radioactive materials that could exceed regulatory limits (events may include fires, explosions, toxic
gas releases, etc.).

(7 Each licensee shall notify the agency within 24 hours after the discovery of
any of the following events involving radioactive material:

(A)  an unplanned contamination event that:

(1 requires access to the contaminated area, by workers or the
public. to be restricted for more than 24 hours by imposing additional radiological controls or by
prohibiting entry into the area:

(id involves a quantity of material greater than five times the
lowest annual limit on intake specified in subsection (ggg)(2) of this section for the material; and

(i) has access to the area restricted for a reason other than o
allow isotopes with a half-life of less than 24 hours to decay prior to decontamination.

(B) an event in which equipment is disabled or fails to function as
designed when:
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(1) the equipment is required by rule or license condition to
prevent releases exceeding regulatory limits. to prevent exposures to radioactive materials
exceeding regulatory limits, or to mitigate the consequences of an accident:

(i) the equipment is required to be available and operable when
it is disabled or fails to function: and

(ii)  noredundant equipment is available and operable to perform
the required safety function;

(C)  an event that requires unplanned medical treatment at a medical
facility of an individual with spreadable radioactive contamination on the individual's clothing or
body: or

(D) anunplanned fire or explosion damaging any radioactive material or
any device, container, or equipment containing radioactive material when:

(1 the quantity of material involved is greater than five times the
lowest annual limit on intake specified in subsection (ggg)(2) of this section for the material; and

(if) the damage affects the integrity of the radioactive material or
its container.

(8) Preparation and submission of reports. Reports made by licensees in
response to the requirements of paragraphs (6) and (7) of this subsection shall be made as follows.

(A)  Licensees shall make reports required by paragraphs (6) and (7) of
this subsection by telephone to the agency. To the extent that the informaticn is available at the
time of notification, the information provided in these reports shall include:

(1) the caller’'s name and call back telephorne number;
(i1 a description of the event, including date and time;
(i) the exact location of the event;

() theisotopes. quantities, and chemical and physical form of the
radioactive material involved: and

) any personnel radiation exposure data available.
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(B)  Each licensee who makes a report required by paragraphs (6) and
(7) of this subsection shall submit 1o the agency a written follow-up report within 30 days of the
initial report. Written reports prepared in accordance with other requirements of this chapter may
be submitted to fulfill this requirement if the reports contain all of the necessary information and
the appropriate distribution is made. The reports must include the following:

{) a description of the event, including the probable cause and
the manufacturer and model number (if applicable) of any equipment that failed or malfunctioned:;

(i) the exact location of the event:

(it theisotopes. quantities, and chemical and physical form of the
radioactive material involved;

(i date and time of the event;

4y carrective actions taken or planned and the results of any
evaluations or assessments: and

(vi) the extent of exposure of individuals to radioactive materials
without identification of individuals by name.

(yy) Reports of exposures, radiation levels, and concentrations of radioactive material
exceeding the limits.

(1) In addition to the notification required by subsection (xx) of this section, each
licensee shall submit a written report within 30 days after learning of any of the following
occurrences:

(A)  incidents for which notification is required by subsection (xx) of this

section;
(B)  doses in excess of any of the following:
¥ the occupational dose limits for adults in subsection (f) of this
section;
(iy  the occupational dose limits for a minor in subsection (1) of
this section;
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(if  the limits for an embryo/fetus of a declared pregnant woman
in subsection (m) of this section;

(ivy  the limits for an individual member of the public in subsection
(n) of this section;

v any applicable limit in the license; or

{vi) the ALARA constraints for air emissions as required by
subsection (e){4) of this section;

(C) levels of radiation or concentrations of radioactive material in:

(9 a restricted area in excess of applicable limits in the license:
or

(1) an unrestricted area in excess of 10 tirmes the applicable limit
set forth in this section or in the license, whether or not involving exposure of any individual in
excess of the limits in subsection (n) of this section; or

(D)  for licensees subject to the provisions of the EPA's generally
applicable environmental radiation standards in 40 CFR 190, levels of radiation or releases of
radioactive material in excess of those standards, or of license conditions related to those

requirements.

(2) Each report required by paragraph (1) of this subsection shall describe the
extent of exposure of individuals to radiation and radioactive material, including, as appropriate:

(A) estimates of each individual's dose;

(B)  the levels of radiation and concentrations of radioactive material
involved;

(@} the cause of the elevated exposures, dose rates, or concentrations;
and

(D) corrective steps taken or planned to ensure against a recurrence,
including the schedule for achieving conformance with applicable limits, ALARA constraints,
generally applicable environmental standards. and associated license conditions.
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(3) Each report filed in accordance with paragraph (1) of this subsection shall
include for each individual exposed: the name, identification number, and date of birth. With
respect to the limit for the embryo/fetus in subsection (m) of this section, the identifiers should be
those of the declared pregnant woman. The report shall be prepared so that this information is
stated in a separate and detachable portion of the report.

(4)  All licensees who make reports in accordance with paragraph (1) of this
subsection shall submit the report in writing to the agency.

(zz)  Reports of planned special exposures. The licensee shall submit a written report
to the agency within 30 days following any planned special exposure conducted in accordance with
subsection (k) of this section, informing the Agency that a planned special exposure was conducted
and indicating the date the planned special exposure occurred and the information required by
subsection (qq) of this section.

(aaa) Notifications and reports to individuals.

) Requirements for notification and reports to individuals of exposure to
sources of radiation are specified in §289.203 of this title.

(2) When a licensee is required in accordance with subsection (yy) or (zz) of
this section to report to the agency any exposure of an identified occupationally exposed individual,
or an identified member of the public, to sources of radiation. the licensee shall also notify the
individual and provide a copy of the report submitted to the agency, to the individual. Such notice
shall be transmitted at a time not later than the transmittal to the agency, and shall comply with the
provisions of §289.203(d)(1) of this title.

(bbb) Reports of leaking or contaminated sealed sources. The licensee shall immediately
notify the agency if the test for leakage or contamination required in accordance with §289.201(g)
of this title indicates a sealed source is leaking or contaminated. A written report of a leaking or
contaminated source shall be submitted to the agency within five days. The report shall include
the equipment involved: the test results and the corrective action taken.

(ccc)  Vacating premises.

(1) Each licensee or person possessing non-exempt sources of radiation shall,
no less than 30 days before vacating and relinquishing possession or control of premises. notify
the agency, in writing, of the intent to vacate.
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(2)  The licensee or person possessing non-exempt radioactive material shall
decommission the premises to a degree consistent with subsequent use as an unrestricted area and
in accordance with the requirements of subsection {ddd) of this section or, for uranium recovery
and byproduct material disposal facilities licensed in accordance with §289.260 of this title,
subsection (eee) of this section.

(ddd) Radiological requirements for license termination.
(1 General provisions and scope.

(A)  The requirements in this section apply to the decommissioning of
facilities licensed in accordance with §289.252 of this title (relating to Licensing of Radioactive
Material), §289.254 of this title (relating to Licensing of Radioactive Waste Processing and Storage
Facilities). §289.255 of this title (relating to Radiation Safety Requirements and Licensing and
Registration Procedures for Industrial Radiographv), and §289.258 of this title (relating 1o
Licensing and Radiation Safety Requirements for Irradiators). The requirernents do not apply to
uranium recovery and byproduct material disposal facilities already subject to the requirements of
§289.260 of this title (relating to Licensing of Uranium Recovery and Byproduct Maierial Disposal
Facilities).

(B)  The requirements in this section do not apply io the following:

V) sites that have been decommissioned prior to October 1, 2000,
in accordance with requirements identified in this section and in §289.252 of this title; or

(i) sites that have previously submitted and received approval on
a decommissioning plan by October 1, 2000.

. {C)  After a site has been decommissioned and the license terminated in
accordance with the requirements in the subsection. the agency will require additional cleanup if
it determines that the requirements of the subsection were not met and residual radioactivity
remaining at the site could result in significant threat to public health and safetv.

(D) When calculating TEDE to the average member of the critical group.
the licensee shall determine the peak annual TEDE dose expected within the first 1,000 years after

decommissioning.
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(2) Radiological requirements for unrestricted use. A site will be considered
acceptable for unrestricted use if the residual radioactivity that is distinguishable from background
radiation results in @ TEDE to an average member of the critical group that does not exceed 25
mrem (0.25 mSv) per vear, including that from groundwater sources of drinking water, and the
residual radioactivity has been reduced to levels that are ALARA. Determination of the levels that
are ALARA must take into account consideration of any detriments, such as deaths from
transportation accidents. expected to potentially result from decontamination and waste disposal.

(3) Alternate requirements for license termination.

(A)  The agency mav terminate a ficense using alternate requirements
greater than the dose requirements specified in paragraph (2) of this subsectior: if the licensee does
the following:

() provides assurance that public health and safery would
continue to be protected, and that it is unlikely that the dose from all man-made sources combined,
other than medical. would be more than the I mSv per year (100 mrem per vear) limit specified
in subsection (o) of this section. by submitting an analysis of possible sources of exposure;

(i1 reduces doses to ALARA levels. taking irto consideration any
detriments such as traffic accidents expected to potentially result from decontamination and waste
disposal; and

(ifiy  has submitted a decommissioning plan to the agency indicating
the licensee's intent to decommission in accordance with the requirements in §289.252(1)(7) of this
title. and specifying that the licensee proposes to decommission by use of alternate requirements.
The licensee shall document in the decommissioning plan how the advice of individuals and
institutions in the community who may be affected by the decommissioning has been sought and
addressed, as appropriate. following analysis of that advice. In seeking such advice. the licensee
shall provide for the following:

: (h participation by representatives of a broad cross section
of community interests who may be affected by the decommissioning:

(1) an opportunity for a comprehensive. collective
discussion on the issues by the participants represented: and

(1I)  a publicly available summary of the results of all such
discussions. including a description of the individual viewpoints of the participants on the issues
and the extent of agreement and disagreement among the participants on the issues.
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(B) The use of alternate requirements to terminate a license requires the
approval of the agency after consideration of the agency’s recommendations that will address any
comments provided by the EPA and any public comments submitted in accardance with paragraph
(4) of this subsection.

(4) Public notification and public participation. ~ Upon receipt of a
decommissioning plan from the licensee, or a proposal from the licensee for release of a site in
accordance with paragraph (3) of this subsection, or whenever the agency deems such notice to
be in the public interest, the agency will do the following:

(A)  notifv and solicit comments from the following:

(1 local and state governments in the vicinity of the site and any
Indian Nation or other indigenous people that have treary or statutorv rights that could be affected
by the decommissioning: and

(i) the EPA for cases where the licensee proposes to release a
site in accordance with paragraph (3) of this subsection; and

(B) publish a notice in the Texas Register and a forum. such as local

newspapers, letters to state of local organizations, or other appropriate forum, that is readily
accessible to individuals in the vicinity of the site, and solicit comments from affected parties.

(5)  Minimization of contamination. Applicants for licenses, other than renewals,
after October 1, 2000. shall describe in the application how facility design and procedures for
operation will minimize, to the extent practical. contamination of the facility and the environment.
facilitate eventual decommissioning, and minimize, to the extent practical, the generation of LLRW.

(eee)  Limits for contamination of soil, surfaces of facilities and equipment. and vegetation.

mn No licensee shall possess. receive, use. or transfer radioactive material in
such a manner as to cause contamination of surfaces of facilities or equipment in unrestricted areas
to the extent that the coniamination exceeds the limits specified in subsection (ggg)(6) of this
section.

(2) No licensee shall possess, receive, use, or transfer radioactive material in
such a manner as to cause contamination of soil in unrestricted areas, to the extent that the
contamination exceeds, on a dry weight basis, the concentration limits specified in:
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(A)  subsection (ggg)(8) of this section; or

(B) the effluent concentrations in Table I, Column 2 of subsection
(ggg) (2)(F) of this section, with the units changed from microcuries per milliliter to microcuries per
gram, for radionuclides not specified in subsection (ggg)(8) of this section or paragraph (4) of this
subsection.

(3) Where combinations of radionuclides are involved, the sum of the ratios
between the concentrations present and the limits specified in paragraph (2) of this subsection shall
not exceed one.

(4) Nortwithstanding the limits specified in paragraph (2) of this subsection, no
licensee shall cause the concentration of radium-226 or radium-228 in soil in unrestricted areas.
averaged over any 100 square meters (m?), to exceed the background leve] by more than:

(A) 5 picocuries per gram (pCi/g) (0.185 becquerel per. gram (Bq/g)).
averaged over the first 15 cm of soil below the surface; and

(B)  15pCi/g(0.555Bq/g), averaged over 15 cm thick layers of soil more
than 15 cm below the surface.

(8)  No licensee shall possess, receive, use, or transfer radioactive material in
such a manner as to cause contamination of vegetation in unrestricted areas to exceed 5 pCi/g
(0.185 Bqg/g). based on dry weight, for radium-226 or radium-228.

6 Notwithstanding the limits specified in paragraph (2) of this subsection, no
licensee shall cause the concentration of natural uranium with no daughters present, based on drv
weight and averaged over any 100 m of area. 10 exceed the following limits:

(A)  30pCig(1.11 Bg/g). averaged over the top 15 cm of soil below the
surface; and

(B) 150 pCi/g (5.55 Bq/g). average concentration at depths greater than
15 centimeters below the surface so that no individual member of the public will receive an
effective dose equivalent in excess of 100 mrem (1 mSv) per year.

(fff)  Exemption of specific wastes.

(1) A licensee may discard the following licensed material without regard to its
radioactivity: -
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(A)  0.05 microcurie («Ci) (1.85 kilobecquerels (kBq)). or less, of
hydrogen-3, carbon-14, or iodine-125 per gram of medium used for liquid scintillation counting
or in vitro clinical or in vitro laboratory testing: and

(B) 0.05 4 Ci (1.85 kBq). or less. of hydrogen-3. carbon-14, or iodine-
125, per gram of animal tissue, averaged over the weight of the entire animal.

(2) A licensee shall not discard tissue in accordance with paragraph (1)(B) of
this subsection in a manner that would permit its use either as food for humans or as animal feed.

(3) The licensee shall maintain records in accordance with subsection (tt) of this
section.

(4) Any licensee may, upon agency approval of procedures required in
paragraph (6) of this subsection. discard licensed material included in subsection (ggg)(7) of this
section, provided that it does not exceed the concentration and total curie limits contained therein,
in a Type I municipal solid waste site as defined in the Municipal Solid Waste Regulations of the
authorized regulatory agency (31 Texas Administrative Code Chapter 330), uniess such licensed
material also contains hazardous waste, as defined in Section 3(15) of the Solid Waste Disposal
Act, Health and Safety Code, Chapter 361. Any licensed material included in subsection (ggg)(7)
of this section and which is a hazardous waste as defined in the Solid Waste Disposal Act may be
discarded at a facility authorized to manage hazardous waste by the authorized regulatory agency.

(5)  Each licensee who discards material described in paragraphs (1) or (4) of
this subsection shall:

(A)  make surveys adequate to assure that the limits of paragraphs (1) or
(4) of this subsection are not exceeded; and

(B}  remove or otherwise obliterate or obscure all labels, tags, or other
markings that would indicate that the material or its contents is radioactive.

(6) Prior to authorizations in accordance with paragraph (4) of this subsection,
a licensee shall submit procedures to the agency for:

(A)  the physical delivery of the material to the disposal site;

(B) surveys to be performed for compliance with paragraph (5) (A) of this
subsection;

(C)  maintaining secure packaging during transportation to the site; and
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(D)  maintaining records of any discards made under paragraph (4) of this
subsection.

(7)  Nothing in this section relieves the licensee of maintaining records showing
the receipt, transfer, and discard of such radioactive material as specified in §289.201(d) of this
title.

(8)  Nothing in this section relieves the licensee from cornplying with other
applicable federal. state. and local regulations governing any other toxic or hazardous property of
these materials.

9 Licensed material discarded under this section is exempt from the
requirements of §289.252(t) of this title.

(ggg) Appendices.

(1 Protection factors for respirators. The following table contains protection
factors for respirators®:
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Protection Factors? Tested & Certifled Equipment

Description® Modes® Particu-  Particu- National Institute for
lates lates, Occupational Safety and
only gases, Health & Mine Safety and

vapors® Health Administration
tests for permissibility

1. AIR-PURIFYING RESPIRATORS'

Facepiece, half-mask® NP 10 30 CFR 11,
Facepiece, full NP 50 Subpart K.
Facepiece, half-mask. PP 1,000

full, or hood

2. ATMOSPHERE-SUPPLYING
RESPIRATORS

A. Air-line respirator

Facepiece, half-mask CF 1,000

Facepiece, half-mask D 5

Facepiece, full CF 2,000

Facepiece, full D 5 30 CFR 11,
Facepiece, full PD 2,000 Subpart J.
Hood CF i ;

Suit CF

B. Self-contained
breathing apparatus

(SCBA)
Facepiece, full D 50
Facepiece, full PD 10,000 30 CFR 11,
Facepiece, full RD 50 Subpart H.
Facepiece, full RP 5.000'

See footnotes at end of this paragraph.
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Protection Factors* Tested & Certified Equipment
Description® Modes® Particu-  Particu- National Institute for
lates lates, Occupational Safety and
only gases, Health & Mine Safety and
vapors* Health Administration

tests for permissibility

3. COMBINATION RESPIRATORS

Any combination of Protection factor

air-purifying and for type and mode 30 CFR 11,
atmosphere-supplying of operation as 11.63(b).
respirators listed above

See footnotes at end of this paragraph.
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FOOTNOTES

For use in the selection of respiratory protective equipment to be used only where the
contaminants have been identified and the concentrations, or possible concentrations, are
known.

Only for shaven faces and where nothing interferes with the seal of tight-fitting facepieces
against the skin. Hoods and suits are excepted.

The mode symbols are defined as follows:

CF = continuous flow

D = demand

NP = negative pressure, that is, negative phase during inhalation
PD = pressure demand, that is. always positive pressure

PP = positive pressure

RD = demand, recirculating or closed circuit

RP = pressure demand, recirculating or closed circuit

(1)  The protection factor is a measure of the degree of protection afforded by a
respirator, defined as the ratio of the concentration of airborne radioactive material
outside the respiratory protective equipment to that inside the equipment, usually
inside the facepiece, under conditions of use. It is applied to the ambient airborne
concentration to estimate the concentrations inhaled by the wearer according to the
following formula:

Ambient airborne concentration

Concentration inhaled = -
Protection factor

2) The protection factors apply:

(i) only for individuals trained in using respirators and wearing properly fitted
respirators that are used and maintained under supervision in a well-planned
respiratory protective program;

(i)  for air-purifying respirators only when high efficiency particulate filters,
above 99.97% removal efficiency by thermally generated 0.3 micrometer
dioctyl phthalate (DOP) test or equivalent, are used in atmospheres not
deficient in oxygen and not containing radioactive gas or vapor respiratory
hazards; '
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()

(i) ~ no adjustment is to be made for the use of sarbents against radioactive
material in the form of gases or vapors:

(ivy  for atmosphere-supplying respirators only when supplied with adequate
respirable air. Respirable air shall be provided of the quality and quantity
required in accordance with the NIOSH and the MSHA certification
described in 30 CFR 11. Oxygen and air shall not be used in the same
apparatus.

Excluding radioactive contaminants that present an absorption or submersion hazard. For
tritium oxide, approximately one-third of the intake occurs by absorption through the skin
so that an overall protection factor of less than 2 is appropriate when atmosphere-supplying
respirators are used to protect against tritium oxide. If the protection factor for respiratory
protective equipment is 5, the effective protection factor for tritium is about 1.4: with
protection factors of 10, the effective factor for trittum oxide is about 1.7; and with
protection factors of 100 or more, the effective factor for tritium oxide is about 1.9. Air-
purifying respirators are not suitable for protection against tritium oxide. See also footnote
(i) concerning supplied-air suits.

Canisters and cartridges shall not be used beyond service-life limitations.

Under-chin type only. This type of respirator is not satisfactory for use where it might be
possible, such as. if an accident or emergency were to occur, for the ambient airborne
concentrations to reach instantaneous values greater than 10 times the pertinent values in
Column 3 of Table I of subsection (ggg)(2) of this section. This type of respirator is not
suitable for protection against plutonium or other high-toxicity materials. The mask is to
be tested for fit prior to use, each time it is donned.

(1 Equipment shall be operated in a manner that ensures that proper air flow-rates are
maintained. A protection factor of no more than 1000 may be utilized for tested-
and-certified supplied-air hoods when a minimum air flow of 6 ft*/min (0.17
m*/min) is maintained and calibrated air line pressure gauges or flow measuring
devices are used. A protection factor of up to 2000 may be used for tested and
certified hoods only when the air flow is maintained at the manufacturer's
recommended maximum rate for the equipment, this rate is greater than 6 ft*/min
(0.17 m*/min) and calibrated air line pressure gauges or flow measuring devices are
used.
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(2} The design of the supplied-air hood or helmet, with a minirmum flow of 6 ft/min
(0.17 m*min) of air, may determine its overall efficiency and the protection it
provides. For example, some hoods aspirate contaminated air into the breathing
zone when the wearer works with hands-over-head. This aspiration may be
overcome if a short cape-like extension to the hood is worn under a coat or over-
alls. Other limitations specified by the approval agency shall be considered before
using a hood in certain types of atmospheres. See footnote (i).

Appropriate protection factors shall be determined, taking into account the design of the suit
and its permeability to the contaminant under conditions of use. There shall be a standby
rescue person equipped with a respirator or other apparatus appropriate for the potential
hazards and communications equipment whenever supplied-air suits are used.

No approval schedules are currently available for this equipment. Equipment is to be
evaluated by testing or on the basis of reliable test information.

This type of respirator may provide greater protection and be used as an emergency device
in unknown concentrations for protection against inhalation hazards. External radiation
hazards and other limitations to permitted exposure, such as skin absorption, must be taken
into account in such circumstances.

Quantitative fit testing shall be performed on each individual, and no more than 0.02%
leakage is allowed with this type of apparatus. Perceptible outward leakage of gas from this
or any positive pressure self-contained breathing apparatus is unacceptable because service
life will be reduced substantially. Special training in the use of this type of apparatus shall
be provided to the wearer.

Note 1: Protection factors for respirators approved by the United States Bureau of Mines
and the NIOSH, according to applicable approvals for respirators for type and mode of use
to protect against airborne radionuclides, may be used to the extent that they do not exceed
the protection factors listed in this table. The protection factors listed in this table may not
be appropriate to circumstances where chemical or other respiratory hazards exist in
addition to radioactive hazards. The selection and use of respirators for such circurnstances
should take into account applicable approvals of the United States Bureau of Mines and the
NIOSH.

Note 2: Radioactive contaminants, for which the concentration values in Column 3 of
Table | of subsection (ggg)(2) of this section are based on internal dose due to inhalation,
may present external exposure hazards at higher concentrations.  Under these
circumstances, limitations on occupancy may have to be governed by external dose limits.
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2) Annual limits on intake (ALI) and derived air concentrations (DAC) of
radionuclides for occupational exposure; effluent concentrations; concentrations for release to
sanitary sewerage.

(A)  Introduction.

(1 For each radionuclide, Table I of subparagraph (F) of this
paragraph indicates the chemical form that is to be used for selecting the appropriate ALI or DAC
value. The ALIs and DACs for inhalation are given for an aerasol with an activity median
aerodynamic diameter (AMAD) of 1 micron, and for three classes (D.W,Y) of radioactive
material, which refer to their retention (approximately days, weeks. or years) in the pulmonary
region of the lung. This classification applies to a range of clearance half-times for D if less than
10 days, for W from 10 to 100 days, and for Y greater than 100 days. Table II of subparagraph
(F) of this paragraph provides concentration limits for airborne and liquid effluents released to the
general environment. Table I of subparagraph (F) of this paragraph provides concentration limits
for discharges to sanitary sewerage.

(ih The values in Tables I, [, and III of subparagraph (F) of this
paragraph are presented in the computer "E" notation. In this notation a value of 6E-02 represents
a value of 6 x 10° or 0.06, 6E+2 represents 6 x 107 or 600, and 6E+0 represents 6 x 10° or 6.

B) Occupational values.

(0 Note that the columns in Table I of subparagraph (F) of this
paragraph captioned "Oral Ingestion ALI," "Inhalaton ALI." and "DAC," are applicable to
occupational exposure to radioactive material.

(i) The ALIsin subparagraph (F) of this paragraph are the annual
intakes of given radionuclide by "Reference Man" that would resuit in either a committed effective
dose equivalent of 5 rems (0.05 Sv), stochastic ALI, or a committed dose equivalent of 50 rems
(0.5 Sv) to an organ or tissue, non-stochastic AL]. The stochastic ALIs were derived to result in
a risk, due to irradiation of organs and tissues, comparable to the risk associated with deep dose
equivalent to the whole body of 5 rems (0.05 Sv). The derivation includes multiplying the
committed dose equivalent to an organ or tissue by a weighting factor, wy. This weighting factor
is the proportion of the risk of stochastic effects resulting from irradiation of the organ or tissue.
T, to the total risk of stochastic effects when the whole body is irradiated uniformly. The values
of wi are listed under the definition of "weighting factor” in subsection (c) of this section. The
non-stochastic ALIs were derived to avoid non-stochastic effects, such as prompt damage to tissue

or reduction in organ function.
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(iffy A value of wr = 0.06 is applicable to =ach of the five organs
or tissues in the "remainder” category receiving the highest dose equivalents, and the dose
equivalents of all other remaining tissues may be disregarded. The following portions of the GI
tract; stomach, small intestine, upper large intestine, and lower large intestine, are to be treated as
four separate organs.

(i¥  The dose equivalents for an extremity, skin, and lens of the
eye are not considered in computing the committed effective dose equivalent, but are subject to
limits that must be met separately.

v When an ALl is defined by the stochastic dose limit, this value
alone is given. When an AL is determined by the non-stochastic dose limit to an organ, the organ
or tissue to which the limit applies is shown, and the ALI for the stochastic limit is shown in
parentheses. Abbreviated organ or tissue designations are used as follows:

Y LLI wall = lower large intestine wall;
(m St. wall = stomach wall;

() Blad wall = bladder wall; and

(IV)  Bone surf= bone surface.

(v)  The use of the ALIs listed first, the more limiting of the
stochastic and non-stochastic ALIs, will ensure that non-stochastic effects are avoided and that the
risk of stochastic effects is limited to an acceptably low value. If, in a particular situation involving
a radionuclide for which the non-stochastic ALI is limiting, use of that non-stochastic ALI is
considered unduly conservative, the licensee may use the stochastic ALI to determine the commit-
ted effective dose equivalent. However, the licensee shall also ensure that the 50 rems (0.5 sievert)
dose equivalent limit for any organ or tissue is not exceeded by the sum of the external deep dose
equivalent plus the internal committed dose equivalent to that organ, not the effective dose. For
the case where there is no external dose contribution, this would be demonstrated if the sum of the
fractions of the nonstochastic ALIs (ALI,) that contribute to the committed dose equivalent to the
organ recelving the highest dose does not exceed unity. that is, Y (intake (in pCi) of each
radionuclide/ALI,) < 1.0. If there is an external deep dose equivalent contribution of H 4, then this
sum must be less than 1 - (H,/50), instead of < 1.0.

(vi)  The dose equivalents for an extremity, skin, and lens of the
eye are not considered in computing the committed effective dose equivalent, but are subject to
limits that must be met separately.
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(vii)  The DAC values are derived limits intended to control chronic
occupational exposures. The relationship between the DAC and the ALl is given by:

DAC = ALI(in pCi)/(2000 hours per working year x 60 minutes/hour x
2 x 10* mi per minute) = [ALL/2.4 x 10°] pCi/ml,

where 2 x 10* milliliter is the volume of air breathed per minute at work by
Reference Man under working conditions of light work.

(i  The DAC values relate to one of two modes of exposure:
either external submersion or the internal committed dose equivalents resulting from inhalation of
radioactive materials. DACs based upon submersion are for immersion in a semi-infinite cloud of
uniform concentration and apply to each radionuclide separately.

(x) The ALI and DAC values include contributions to exposure
by the single radionuclide named and any in-growth of daughter radionuclides produced in the
body by decay of the parent. However, intakes that include both the parent and daughter
radionuclides should be treated by the general method appropriate for mixtures.

(x)  The values of ALI and DAC do not apply directly when the
individual both ingests and inhales a radionuclide, when the individual is exposed to a mixture of
radionuclides by either inhalation or ingestion or both, or when the individual is exposed to both
internal and external irradiation. See subsection (g) of this section. When an individual is
exposed to radioactive materials which fall under several of the translocation classifications of the
same radionuclide, such as, Class D, Class W, or Class Y, the exposure may be evaluated as if
it were a mixture of different radionuclides.

(xi) It should be noted that the classification of a compound as
Class D, W, or Y is based on the chemical form of the compound and does not take into account
the radiological half-life of different radionuclides. For this reason, values are given for Class D,
W, and Y compounds, even for very short-lived radionuclides.

(o} Effluent concentrations.

(® The columns in Table II of subparagraph (F) of this paragraph
captioned "Effluents,” "Air,” and "Water" are applicable to the assessment and control of dose to
the public, particularly in the implementation of the provisions of subsection (o) of this section.
The concentration values given in Columns 1 and 2 of Table I of subparagraph (F) of this
paragraph are equivalent to the radionuclide concentrations which, if inhaled or ingested
continuously over the course of a year, would produce a total effective dose equivalent of 0.05 rem

(0.5 mSv).
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(i Consideration of non-stochastic limits has not been included
in deriving the air and water effluent concentration limits because non-stochastic effects are
presumed not to occur at or below the dose levels established for individual members of the public.
For radionuclides, where the non-stochastic limit was governing in deriving the occupational DAC,
the stochastic ALI was used in deriving the corresponding airborne effluent limit in Table II of
subparagraph (F) of this paragraph. For this reason, the DAC and airborne effluent limits are not
always proportional as they were in the previous radiation protection standards.

(iif  The air concentration values listed in Column I of Table II

of subparagraph (F) of this paragraph were derived by one of two methods. For those
radionuclides for which the stochastic limit is governing, the occupational stochastic inhalation ALI
was divided by 2.4 x 10° relating the inhalation ALI to the DAC, as explained in subparagraph
(B) (viif) of this paragraph, and then divided by a factor of 300. The factor of 300 includes the
following components:

{h a factor of 50 to relate the 5 rems (0.05 Sv) annual
occupational dose limit to the 0.1 rem limit for members of the public;

(I a factor of 3 to adjust for the difference in exposure
time and the inhalation rate for a worker and that for members of the public; and

(/I)  afactor of 2 to adjust the occupational values, derived
for adults, so that they are applicable to other age groups.

(v For those radionuclides for which submersion, that is external

dose, is limiting, the occupational DAC in Column 3 of Table I of subparagraph (F) of this
paragraph was divided by 219. The factor of 219 is composed of a factor of 50, as described in
clause (iif) of this subparagraph, and a factor of 4.38 relating occupational exposure for 2,000
hours per year to fullstime exposure (8,760 hours per year). Note that an additional factor of 2
for age considerations is not warranted in the submersion case.

(v The water concentrations were derived by taking the most
restrictive occupational stochastic oral ingestion ALI and dividing by 7.3 x 10". The factor of 7.3
x 107 milliliters (ml) includes the following components:

(h the factors of 50 and 2 described In clause (1i)) of this
subparagraph; and

(ID  afactor of 7.3 x 10° (ml) which is the annual water
intake of "Reference Man."
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(i) Note 2 of subparagraph (F) of this paragraph provides
groupings of radionuclides that are applicable to unknown mixtures of radionuclides. These
groupings. including occupational inhalation ALIs and DACs., air and water effluent
concentrations, and releases to sewer, require demonstrating that the most limiting radionuclides
in successive classes are absent. The limit for the unknown mixture is defined when the presence
of one of the listed radionuclides cannot be definitely excluded as being present either from
knowledge of the radionuclide composition of the source or from actual measurements.

(D)  Releases to sewers. The monthly average concentrations for release
to sanitary sewerage are applicable to the provisions in subsection (gg) of this section. The
concentration values were derived by taking the most restrictive occupational stochastic oral
ingestion ALI and dividing by 7.3 x 10° (ml). The factor of 7.3 x 10¢ (ml) is composed of a factor
of 7.3 x 10° (ml), the annual water intake by "Reference Man," and a factor of 10, such that the
concentrations, if the sewage released by the licensee were the only source of water ingested by
a "Reference Man" during a year, would result in a committed effective dose equivalent of 0.5
rem. -

(E) List of elements.

Atomic Atomic
Name Symbo] _ Number Name Symbol Number
Actinium Ac 89 Chlorine Cl 17
Aluminum Al 13 Chromium Cr 24
Americium Am 95 Cobalt Co 27
Antimony Sb 51 Copper Cu 29
Argon Ar 18 Curium Cm 96
Arsenic As 33 Dysprosium Dy 66
Astatine At 85 Einsteinium Es 99
Barium Ba 56 Erbium Er 68
Berkelium Bk 97 Europium Eu 63
Beryllium Be 4 Fermium M 100
Bismuth Bi 83 Fluorine F 9
Bromine Br 35 Francium Fr 87
Cadmium Cd 48 Gadolinium Gd 64
Calcium Ca 20 Gallium Ga 31
Californium Cf 98 Germanium Ge 32
Carbon C 6 Gold Au 79
Cerium Ce 58 Hafnium Hf 72
Cesium Cs 55 Holmium Ho 67
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(E)

Hydrogen H1
Indium In49

Atomic Atomic
Name Symbol  Number Name Symbol Number
lodine I 53 Silicon Si 14
Iridium Ir 77 Silver Ag 47
Iron Fe 26 Sodium Na 11
Krypton Kr 36 Strontium Sr 38
Lanthanum La 57 Sulful S 16
Lead Pb 82 Tantalum Ta 73
Lutetium Lu 71 Technetium Tc 43
Magnesium Mg 12 Tellurium Te 32
Manganese Mn 25 Terbium Tb 65
Mendelevium Md 101 Thallium Tl 81
Mercury Hg 80 Thorium Th 90
Molybdenum Mo 42 Thulium Tm 69
Neodymium Nd 60 Tin Sn 50
Neptunium Np 93 Titanium Ti 22
Nickel Ni 28 Tungsten W 74
Niobium Nb 41 Uranium U 92
Osmium Os 76 Vanadium \Y% 23
Palladium Pd 46 Xenon Xe 34
Phosphorus P 15 Ytterbium Yb 70
Platinum Pt 78 Yttrium Y 39
Plutonium Pu 94 Zinc Zn 30
Polonium Po 84 Zirconium Zr 40
Potassium K 19
Praseodymium Pr 59
Promethium Pm 61
Protactinium Pa 91
Radium Ra 88
Radon Rn 86
Rhodium Rh 45
Rubidium Rb 37
Ruthenium Ru 44
Samarium Sm 62
Scandium Sc 21
Selenium Se 34
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(F Tables - Values for annual limits. The following tables contain values
for annual limits on intake (ALI) and derived air concentrations (DAC) of radionuclides for
occupational exposure; effluent concentrations; concentrations for release to sanitary sewerage:
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Counter 2221 serial No._ 1 26933 Counter Input Sensitivity 10 mv
Count Time 0. lwin Distance Source to Detector Sk{ﬁ«_{_,
Other
High Isotope A n- 24/ Isotope lsotope______ _ lsotope
Voltage  Background Size 0.7 Ly Size size Size
90O 773 4230
352 %o 4K ¢9
/oo 79 4¥37
J050 - ¥ 3019
/10O | R #97) 3 |
Jiso | &% . 4727 ; |

/200 g 2/ 4Yo¥ ; ; |

S gncture ?ﬁf\m Date 3 -Meryy O |
- J




instruments ~ FAXNO. §35-235.417;
SWEETWATER, TEXAS 79856, U.SA.

' l ~ . T U T L PR SRRt
w Jc.ent s ong mIust 2 ST EIT R T AT D T A R AT T
L — L D \_,,"‘w_wb- AN e £ DAK )T"”‘l - .

CUSTOMER US ECOLOGY QaKRIDGE ORDER MO. 2563764/255718
‘3. Luglum Megsurements, ‘ng. taoget 2221 Serig! No. 126 523
ig. Lugdiym Megsyrements 'ng rodet 43-5 Serial No. ?zOﬂl’)ﬁ}

Cci. Date 24-May-01 CciDue Date _24-Mavy-02 Cai. inencal | Yegor  Meterface 202-15¢
Chack mark ZO;:olies to apglicabie instr. ONG/or degtector 1AW mig. spec. T. 73 es R 28 % Al 7008 mmr -
1 New Instrument Instrument Received 'D/:'Mhin Toler, =-10% __ 10-20% __ OutofTol. T Requiring Repair [ Other-See comment:

o Mechanical ck. ¥ teterlerced . Becckgrouna Subtract of Inout Sens. Linearity

£ F/SResp.ck W Rese!ck. ¥ Window Operation ¥ Geotropism

g/xudlo ck Alarm Setting ck ¥ Bott. ck. {Min. Vo) 56 vDC

V' Colibrated in accordance with LM SCP 145 rev 12/05/89. __ Calibrateain accordonze with LIl SOP 14.9 rev 02/07/97.
Instrument Vo't Set 800 V Input Sens. iQ myv Det. Oper. 800 Vo oat 0 mv g?é;s;g?lig 0 = 10

Y HV Readout (2 points) Ref /inst. 500 / 00 Vv Ref./inst. 2003 / 2000

COMMENTS: /

Instrument calibrated with 5 cazle

Firmware: 261010

0L checl ol P mot rel.

Gamma Calbration  GM detectors positioned perpendicuiar 1o source axcept for M 44.9 1n which the front of probe faces source

REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING*
X 1000 400K cpm HoO 4o
. X 1000 100 K cpm /00 106
X 100 40 K cpm Yre HoO
X 100 10Kcpm 0e o
X 10 4K cpm Yoo Yoe
X10 1 Kcpm /09O 108
X1 400 cpm Yo O Yot
X | 100 cpm 70 WdoYe)
*Uncertainty withim = 10% ~C.F. within t 20% . ALl Range(s) Calibrated Electronical™
REFERENCE INSTRUNENT FSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
) CAL. PCINT RECEIVED PMETER READING® CaL POINT RECEIVED METER READINZ'
RSt 400 K cpm 775522 299522 |58 _ s00Kcpm Sook soot”
40 K cpm 3994/ 2996/ 50 K cpm soA yoi”
4K cpm J996 37%¢ 5K cpm sA _SA
400 cpm A=) ~o o 500 cpm_ D¢ o156, P
. 40 cpm YO &0

tudivm Measurements. Inc. centifies thal the obove Insirument has been colitratec by s1andords trececbie to the Matlonol Instiiyte ¢f Stangards and Technolegy, of 1o 1he calibration tacilities:
other International $tandards QOrgonlizolion membaers, or have been aerlved from accepled valves ¢f notural Dhysicol constants of have been derived by the ratio type of collbration |echr\|a~'
The calibration sysiem conlorms 10 the requirements of ANSI/NCSL 1540-1-1994 ond ANSI NJ323-1878 State of Texas Colibration Licanse No. LO

Reference Instruments and/or Sovrces:

Cs-137 Gammo §/N L1162 G112 L MS85 __ 5105 _ 11008 _ 1870 __ £552

b

. EESY —_ Nautron Am-24] Be 5/H"

S Alchg §/H Py-239 4337 5 7Kkecpm —_ Eetas/N — Other

7 m 50 Sk 1210 —_ Oscilcszzpe 54 / Mutimeter $/N 73760305

Jainrated 8y PWNAV Cae 2 L{ MO\LA a)
Reviewed By &M NQM Dae C\ mﬁ\r\ vl

Thly cortificQle $7C RO DR TONITCUCAT 818D ir ‘Lt w iRZL Re wr er 2DDISV D Tf (udiv hegsyrermants S o
EORN £22A  13/28:2000 . Paosseg Tieleztnz (Mi-Potl and \,CNDHUKT‘/ Tes*




LUDLUM MEASUREMENTS, INC.

l“ Designer and Manutocturer POST OFFICEBOX 810  PH. 915-225-5494
ol 20V SAK STREET FAX NO., 915.235-4672

Scientific and Ingustrict
I Instruments WEETWATER, TEXAS 79556, U.S.A.

Bench Test Data For Alpha Detector

Detector 43-5 Seriol No. ’PPOQZ- 7%3

Customer Us ECOLOGY OAK RIDGE Order #. ___263764/255718
Counter 2221 Serial No. /:1(9523 Counter input Sensitivity 10 mv
Count Time | maA Distance Source to Detector 50\ /'QLQ
isotope Py-239 4337 15.7K¢cpm Other

Alpha Scintillation Detector

43-4/43-44 HV Agjust for Altitude HV Plateau 8ackgrouna Source Count
Altitude High Voitage (LSO O xAY7
sea Level 2050 V 700 o) Divie>Y
1000 foot 2025V ‘ wiYer) o DG
SR A —— i
fote} :

4000 foot 1950V ESO 2 ’:/{2’ o ,
5000 foot 1925 V ydedd) 2 o3% |
6000 foot 1900V YTOo < 4370 ;
7000 foot 1875V ‘

Operating Voltage Set at -5700 Y
Air Proportional 43-5 43-65 43-9C Background Meter Reading Range/Scale
Toe Toe oSt Toe o F795 —
Center ' Center Center  Center O die6 — ‘
Heel ~ Hee!  Ofher** Heel O 3y ¥ .
E/Ur\iformity (£ 10%) Average Efficiency < <9 %

Least Sensitive Position (Heel of Detector)
** Opposite Least Sensitive Position {Top cf Detector)

S /\Zm\m\\k—\&m@ Date Q‘%-Mowj -0l




i@ v d et _men om_a —~CIZT D N aTD Do ‘:F"(“:‘T.f'\.n T et T T raioiiane
S Y ! YIOR" . W reAe .
h ‘ArUments AR S A C AL 500 DaK SRefT FAXHO. §15-235-4472
S

ER,TEXAS 79555, US.A.

SUSTOMER L3 ECOLOGY OAK RICGE

ORDER MNO. 263764/255718
‘3 IR/ oz r««.gcs\;remems ng. tAcae: 2221 Serigl No. '25 ‘f(DoL
o wIum htegserements ing taoae 43-53 Jencitio. ?&'214 <15
Ccl Zate 24-pMgy-0i Cc! Due Daote 24-tAgy-02 Cc.nterve L Year  Metertcce
Check mark Viopgplies te applicable instr. and/or astec'or 1AW mitg. scec. T, 73 °F B 28 % Amn_____ 7008 mm*Hg
. New Instrument Instrument Received  XWithin Toler, +-13% _ 10-20% {_ Outof Tol. —_ Requiring Repair {_ Other-See comments
¥, Mechanical ck. W tieter leroed —_ Background Subtract ] |nput Sens. Linearity
« FISResp. ck  Resetck, ¥ Window Operation ¥ Geolropism
o Audio ck. ~ Alarm Setling ck. ¥ Batt. ck. (Min. Volt) 50 vDC
Dalibrated In accordance with LM SOP 14.8 rev 12/05/89. T, Colibrated in accoraance with LMI SOP 14.9 rev 02/07/97.
Threshotd a8
Instrument Volt Set 450 V. input Sens. 0 mv Det. Oper. 450 Voot 13 mv DiciRatio__ 100 =10
i, HV Readout (2 poin's) Ref./inst, SO / 00 v Re'./inst. qu b / 2000 v
COMMENTS:
OL set to simulate light leax.
firmwa *e 2 Ql 010
Col Mo «’(} Wit s Ceble.
Gamma Calfbretion  GM deiaciors posiionsd pernendcuier 15 source sxcept for M 44-3 1n which the front of crobe facas source
REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING” METER READING*
X 1000 400K cpm HoO Yoo
. X 1000 100 K cpm 0o /00
X 100 40 K cpm yoo 4oo
X100 10K cpm (OO 00
X 10 4 X cpm Yoo Y00
X 10 1. Xcpm 106 706
X 400 cpm Y006 Y00
X 100 cpm U iole)

*Uncertainty within = 10%  C.F within 2 20%

AlL Range(s) Calibrated Electronically

REFERENCE IMNSTRUNAENT INSTRUNRAENT REFERENCE INSTRUMENT INSTRUMERNT
i CAL. POINT RECEIVED CAETER READING® CTAL PORNT PECEIVED FMETER READING®
5)::;1:?@ 400 K cpm HOo003 H o000 %gg!e 500 K cpm 500!( SOo}:
40 K cpm 40003 4000 | 50 K cpm ok SQK
4K cpm SO 00 YooO 5Kecpm __SA <A
400 com el LOO 500 cpm sco __Se
40 cpm “O hde)

Jadwm Measvremenis, Inc. ceflifies Inat ine chove Instrument has been caolibrated by slcndords raceable 10 Ihe Nalionat Institute of Staracras and Tachnoiogy, of to tne colibration tocliities of
c'ner Internalionci Stangards Orgonizgilcn membars, of have been cerived hom occentea vaives of natural pryscat constants or nave been os’ived by Ine railo type of calidralion lachniques
“ne collbrotion tystem conforms to the requirements of ANSI/NCSL 1540-1-1994 ang ANSINI231978

State ol Texos Calipration License No. LO-1962
Reference Instruments and/or Sources:

23037 Gamma St 1182 G112 L piSSE _ S10S 11008 _ 1875 zeen gss T Neutron Am.241 Be /1 1.3
¥ Aleha §/n Py-239 4339 15 7Kepm — 8ec§/m o Omar
¥ M EN0 SN 121025 el

__ Oscloscope 8 7 iAutimetar S/M 73760305
R\

Saoe ,7\4 "V\O*VL’O\
J

Reviewed By: &ﬁ( &m Saote ’?‘\ A(\g“nl

Tris cortificole sNC NC! D8 reprcauced 8xCaD! i fun wilhzsutt
ORI C22a 1270872050

~aibratea By

" t'ien oroval ¢! LD um Measuramaearis In
o wri'tenopcrovaic! Lo v urame < - :_)le'e""t" Im-Po* grd Sortnuty Test

Sl
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L . 01 OAK STREET FAX NO. 915-235-4472
Scientilic ana Industrial o
imstruments SWEETWATER, TEXAS 79556, U.S.A.

. ‘ LUDLUM MEASUREMENTS, INC.
M Deugnwﬁond tAanutacturer POST OFFICE BOX 810 PH. 915-235-5494

Bench Test Data For Alpha Detector

Detector 43-50 Serial No. ?PDA i)

Customer ys ECOLOGY OAK RIDGE Order #, 263764/255718
Counter 222] Serial No.__ |2 Y 49 Counter Input Sensitivity 10 mv
Count Time [ i | Distance Source 1o Detector _ Svimee

jsotope _____ Pu-2394339 15.7Kecpm _____ Other

Alpha Scintillation Detector '

- |
43-4/43-44 RV Adjust for Altitude HV Plateau Background Source Coun! !
Altitude High Voltage sSO = 1010 . ;
Sea Level 2050 V O ) 0233 f
1000 foot 2025V LSO | btz
- o R T S S —
: 00 !
. 4000 foot 1950 V : 250 : (o . 6939 '
! 5000 foot 1925 v i : j i !
' 6000 foot 1900V i '
7000 foot 1875V ; : |
< [ ¢
é
Operating Voltage Set at (05_0 \
Air Proportional 43-5 43-65 @/ Background Meter Reading ' Range/Scate
Toe Toe L/s* Toe { (-HOT —_
Center 'Center . Center Center ! (bloto 2 - !
Heel ' Heel Other*  Heel ) 6939 — !
I/ Uniformity { £ 10%) Average Efficiency ’-42 %

Least Sensitive Position (Heel of Detector)
** Opposite Least Sensitive Position (Top of Detector)

Canature ?MW Date _ R Y- M"*\A‘O1
J




lel scientific ang Inaustia CERTIFCATE OF CALIBRATION S01DAKSIREET  FAXNO. 9152364672

instruments
SWESTWATER, TEXAS 79556, U.S.A.
CUSTOMER US ECOLOGY OAKRIDGE ORDER NO. 243748/255722
'fg. Ludlum Measyrements, ing. Model 9 Serial No. JELEE
MigQ. Mogel Serfal No.
Cal. Date 22-May-Q! Cal Due Date 22-May-02 Cal Interval _ ' Yeqr  Metetace 200
Check mark [Z'opplles to appiicable instr. ond/or_dﬂec'or 1AW mig. spec. .73 °F RE____ 20 % AW___ 7078 mmHg
T3 New Instrument instrument Recelved’ _4 ithin Toler. +-10% 10-20% {J QutofTol. [ Requirng Repair [] Othar-See commaents
i Mechanical ck. iy Mefer Isroea 7] Bockground Subtract O input Sens. Linearity
) F/SResp. ck & Resetck. L Window Operation d Geotropism
&7 Audio ck. {03 Alom seting ck. o Batt. ck. (Min. Volr) 2.2 VDC
{ Colibroted in accordance with LMi SOP 14.8 rev 12/05/89. [©Colibrated In accordence with LMI SOP 14.9 rev 02/07/97.
Threshold .
Instrument Volt Set V Input Sens. mv Det. Oper. vV at mV  Dial Ratio =
T HV Readout (2 points)  Ref./inst. / vV Ret/Inst. / v
COMMENTS:
Gamma Calbration: GM delactors positionsd perpendicular 10 sourcs except for M 4. in whuch the front of probe (aces sourcs
REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING*
X 1000 4 R/hr 4,2 4
- X 1000 LR/h A /
X 100 400 mR/hy 4._/ 4
X 100 100 mR/ht. L/ /
X 10 40 mR/hr e 4
X109 10 mR/ht Lf J
X1 4 mR/hr 4.} 4
X 1 mR/hr C.¥ [

NONE Range(s) Cailbrated Electronically

*Uncertainty within £ 10%  C.F. within 2 20%
. REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT JINSTRUMENT
CAL. POINT RECEIVED METER READING® CAL. POINT RECEIVED METER READING'

Digital Log
Readout Scale

—

Ludium Measuremaenls, Inc. cenlifies thot ihe above insirument has been collbrated by ffandards rfaceable to Ine Natlonat institule of Standards and Technology, o to the calibration faciilles
other International Stongards Organization members, or have been derved rom occepled values of notural physical constants or have been derived by the ratio type of calitrotion technigut:

The calibration system conforms 10 the requirements ot ANSI/NCSL 1540-1-1994 anad ANSI N323-1978 Stote of Taxas Calibration Llicense No. LOL"
Reference Instruments and/or Sovurces:
Cs-137 Gomma $/N 1162 B 6112 [Imses [lsios Wrioos 1879 " essa Gfess [ Neutron Am-241 Be S/N
T Alpha $/N T Beta $/N " Otner
. mS00 YN T Oscitoszepe S/N T Multimeter S/N

-7 2 .
4
Coliorated By: ////K// Date 22 ML, 0
= e /,' _ 7
Ve ) ]
Revieweda By. ‘;R\\m\& HCMM Date _odd d\n&m

Thit certificate 1hall ns! De reproaucec axcen! .« Ll w.incy' the witer 0Corsvs! of Ludium Measuremants, ing. . . . N
hzia ARl \Aiag i ~ ' - PanedDislectic (Hi-Po!) and Continuity Test
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lonizing radiation is radiation that has sufficient energy to remove
electrons from atoms. In this document, it will be referred to simply as
radiation. One source of radiation is the nuclei of unstable atoms. For
these radioactive atoms (also referred to as radionuclides or
radioisotopes) to become more stable, the nuclei eject or emit
subatomic particles and high-energy photons (garnma rays). This
process is called radioactive decay. Unstable isotopes of radium,
radon, uranium, and thorium, for example, exist naturally. Others are
continually being made naturally or by human activities such as the
splitting of atoms in a nuclear reactor. Either way, they release icnizing
radiation. The major types of radiation emitted as a result of
spontaneous decay are alpha and beta particles, and gamma rays. X
rays, another major type of radiation, arise from processes outside of
the nucleus.

Alpha Particles

Alpha particles are energetic, positively charged particles
(helium nuclei) that rapidly lose energy when passing
through matter. They are commonly emitted in the
radioactive decay of the heaviest radioactive elements such
as uranium and radium as well as by some manmade
elements. Alpha particles lose energy rapidly in matter and
do not penetrate very far; however, they can cause damage
over their short path through tissue. These particles are
usually completely absorbed by the outer dead layer of the
human skin and, so, alpha emitting radioisotopes are not a
hazard outside the body. However, they can be very harmful
if they are ingested or inhaled. Aipha particles can be
stopped completely by a sheet of paper.

Beta Particles

Beta particles are fast moving, positively or negatively
charged electrons emitted from the nucleus during
radioactive decay. Humans are exposed to beta particles
from manmade and natural sources such as tritium,
carbon-14, and strontium-90. Beta particles are more
penetrating than alpha particles, but are less damaging over
equally traveled distances. Some beta particles are capable
of penetrating the skin and causing radiation damage;
however, as with alpha emitters, beta emitters are generally
more hazardous when they are inhaled or ingested. Beta
particles travel appreciable distances in air, but can be
reduced or stopped by a layer of clothing or by a few
millimeters of a substance such as aluminum.

Gamma Rays
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Like visible light and x rays, gamma rays are weightless
packets of energy called photons. Gamma rays often
accompany the emission of alpha or beta particles from a
nucleus. They have neither a charge nor a mass and are
very penetrating. One source of gamma rays in the
environment is naturally occurring potassium-40. Manmade
sources include plutonium-239 and cesium-137. Gamma
rays can easily pass completely through the human body or
be absorbed by tissue, thus constituting a radiation hazard
for the entire body. Several feet of concrete or a few inches
of lead may be required to stop the more energetic gamma:
rays.

X Rays

X rays are high-energy photons produced by the interaction
of charged particles with matter. X rays and gamma rays
have essentially the same properties, but differ in origin; i.e.,
X rays are emitted from processes outside the nucleus, while
gamma rays originate inside the nucleus. They are generally
lower in energy and therefore less penetrating than gamma
rays. Literally thousands of x-ray machines are used daily in
medicine and industry for examinations, inspections, and
process controls. X rays are also used for cancer therapy to
destroy malignant cells. Because of their many uses, x rays
are the single largest source of manmade radiation
exposure. A few millimeters of lead can stop medical x rays.

Penetrating Powers of Alpha & Beta Particles & Gamma Rays

Alpha Particles

Radiation Source Stopped by a ____
sheet of paper

Beta Particles
Stopped by a layer of clothing
orby afew ————<f-
millimeters of a substance

several feet of concrete
or a few inches of lead

Organis?
Tissu

’ such as aluminium
Gamma Rays
‘L' Stopped by UKL

Sources of Radiation

Natural Radiation

Humans are primarily exposed to natural radiation from the
sun, cosmic rays, and naturally occurring radioactive
elements found in the earth's crust. Radon, which emanates
from the ground, is another important source of natural
radiation. Cosmic rays from space include energetic protons,
electrons, gamma rays, and x rays. The primary radioactive
elements found in the earth's crust are uranium, thorium,
and potassium, and their radioactive derivatives. These
elements emit alpha and beta particles, or gamma rays.
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Manmade Radiation

Radiation is used on an ever increasing scale in medicine,
dentistry, and industry. Main users of manmade radiation
include: medical facilities such as hospitals and
pharmaceutical facilities; research and teaching institutions;
nuclear reactors and their supporting facilities such as
uranium mills and fuel preparation plants; and Federal
facilities involved in nuclear weapons production as part of
their normal operation.

Many of these facilities generate some radioactive waste;
and some release a controlled amount of radiation into the
environment. Radioactive materials are also used in
common consumer products such as digital and
luminous-dial wristwatches, ceramic glazes, artificial teeth,
and smoke detectors.

Health Effects of Radiation Exposure

Depending on the level of exposure, radiation can pose a
health risk. It can adversely affect individuals directly
exposed as well as their descendants. Radiation can affect
cells of the body, increasing the risk of cancer or harmful
genetic mutations that can be passed on to future
generations; or, if the dosage is large enough to cause
massive tissue damage, it may lead to death within a few
weeks of exposure. You can read more about the health
effects from exposure to ionizing radiation from the following
fact sheet.

Suggested Reading

To learn more about radiation, we suggest you read the following
books:

Press, 1983.
¢ Martin, A. and Harbison, S.A. An Introduction to Radiation
Protection. 3rd ed. London: Chapman and Haill, 1986.

Press, 1972.

¢ Cember, H. Introduction to Health Physics. New York: Pergamon

* Shapiro, J. Radiation Protection. Cambridge: Harvard University
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lonizing Radiation Factsheet Series:

Ionizing radiation is radiation that has sufficient
energy to remove electrons from atoms. In this
document, it will be referred to simply as
radiation. One source of radiation is the nuclei
of unstable atoms. For these radioactive atoms
(also referred to as radionuclides or
radioisotopes) to become more stable, the
nuclei eject or emit subatomic particles and
high-energy photons (gamma rays). This
process is called radioactive decay. Unstable
1sotopes of radium, radon, uranium, and
thorium, for example, exist naturally. Others
are continually being made naturally or by
human activities such as the splitting of atoms
in a nuclear reactor. Either way, they release
lonizing radiation. The major types of radiation
emitted as a result of spontaneous decay are
alpha and beta particles, and gamma rays. X
rays, another major type of radiation, arise from
processes outside of the nucleus.
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natural sources such as trittum, carbon-14, and
strontium-90. Beta particles are more
penetrating than alpha particles, but are less
damaging over equally traveled distances.
Some beta particles are capable of penetrating
the skin and causing radiation damage;
however, as with alpha emitters, beta emitters
are generally more hazardous when they are
inhaled or ingested. Beta particles travel
appreciable distances in air, but can be reduced
or stopped by a layer of clothing or by a few
millimeters of a substance such as aluminum.

Gamma Rays

Like visible light and x rays, gamma rays are
weightless packets of energy called photons.
Gamma rays often accompany the emission of
alpha or beta particles from a nucleus. They
have neither a charge nor a mass and are very
penetrating. One source of gamma rays in the
environment is naturally occurring
potassium-40. Manmade sources include
plutonium-239 and cesium-137. Gamma rays
can easily pass completely through the human
body or be absorbed by tissue, thus constituting
a radiation hazard for the entire body. Several
feet of concrete or a few inches of lead may be
required to stop the more energetic gamma
rays.

X Rays

X rays are high-energy photons produced by
the interaction of charged particles with matter.
X rays and gamma rays have essentially the
same properties, but differ in origin; 1.e., X rays
are emitted from processes outside the nucleus,
while gamma rays originate inside the nucleus.
They are generally lower in energy and
therefore less penetrating than gamma rays.
Literally thousands of x-ray machines are used
daily in medicine and industry for
examinations, inspections, and process
controls. X rays are also used for cancer
therapy to destroy malignant cells. Because of
their many uses, x rays are the single largest




source of manmade radiation exposure. A few
millimeters of lead can stop medical x rays.

Penetrating Powers of Alpha & Beta Particles
& Gamma Rays
Penetrating Powers of lonizing Radiation

Sources of Radiation

Natural Radiation

Humans are primarily exposed to natural
radiation from the sun, cosmic rays, and
naturally occurring radioactive elements found
in the earth's crust. Radon, which emanates
from the ground, is another important source of
natural radiation. Cosmic rays from space
include energetic protons, electrons, gamma
rays, and x rays. The primary radioactive
elements found in the earth's crust are uranium,
thorium, and potassium, and their radioactive
derivatives. These elements emit alpha and beta
particles, or gamma rays.

Manmade Radiation

Radiation is used on an ever increasing scale in
medicine, dentistry, and industry. Main users of
manmade radiation include: medical facilities
such as hospitals and pharmaceutical facilities;
research and teaching institutions; nuclear
reactors and their supporting facilities such as
uranium mills and fuel preparation plants; and
Federal facilities involved in nuclear weapons
production as part of their normal operation.

Many of these facilities generate some
radioactive waste; and some release a
controlled amount of radiation into the
environment. Radioactive matenials are also
used in common consumer products such as
digital and luminous-dial wristwatches, ceramic
glazes, artificial teeth, and smoke detectors.

Health Effects of Radiation Exposure



Depending on the level of exposure, radiation
can pose a health risk. It can adversely affect
individuals directly exposed as well as their
descendants. Radiation can affect cells of the
body, increasing the risk of cancer or harmful
genetic mutations that can be passed on to
future generations; or, if the dosage is large
enough to cause massive tissue damage, it may
lead to death within a few weeks of exposure.
You can read more about the health effects
from exposure to ionizing radiation from the
following fact sheet.

Suggested Reading

To learn more about radiation, we suggest you
read the following books:

e Cember, H. Introduction to Health
Physics. New York: Pergamon Press,
1983.

¢ Martin, A. and Harbison, S.A. An
Introduction to Radiation Protection. 3rd
ed. London: Chapman and Hall, 1986.

» Shapiro, J. Radiation Protection.
Cambridge: Harvard University Press,
1972.
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Ionizing radiation can cause changes in the
chemical balance of cells. Some of those
changes can result in cancer. In addition, by
damaging the genetic material (DNA)
contained in all cells of the body, ionizing
radiation can cause harmful genetic mutations
that can be passed on to future generations.
Exposure to large amounts of radiation, a rare
occurrence, can cause sickness in a few hours
or days and death within 60 days of exposure.
In extreme cases, it can cause death within a
few hours of exposure.

Sources of Exposure

The ionizing radiations of primary concern are
alpha and beta particles, gamma rays, and x
rays. Alpha and beta particles and gamma ra/s
can come from natural sources or can be
technologically produced. Most of the x-ray
exposure people receive is technologically
nroduced. Natural radiation comes from cosinic




external sources, radiation exposure can occur
internally by ingesting, inhaling, injecting, or
absorbing radioactive materials. Both external
and internal sources may irradiate the whole
body or a portion of the body. The amount of
radiation exposure 1s usually expressed in a unit
called millirem (mrem). In the United States,
the average person is exposed to an effective
dose equivalent of approximately 360 mrem
(whole-body exposure) per year from all
sources (NCRP Report No. 93).

Results of Exposure

Ionizing radiation affects people by depositing
energy in body tissue, which can cause cell
damage or cell death. In some cases there may
be no effect. In other cases, the cell may
survive but become abnormal, either
temporarily or permanently, or an abnormal cell
may become malignant. Large doses of
radiation can cause extensive cellular damage
and result in death. With smaller doses, the
person or particular irradiated organ(s) may
survive, but the cells are damaged, increasing
the chance of cancer. The extent of the damage
depends upon the total amount of energy
absorbed, the time period and dose rate of
exposure, and the particular organ(s) exposed.

Evidence of injury from low or moderate doses
of radiation may not show up for months or
even years. For leukemia, the minimum time
period between the radiation exposure and the
appearance of disease (latency period) is 2
years. For solid tumors, the latency period is
more than 5 years. The types of effects and
their probability of occurrence can depend on
whether the exposure occurs over a large part
of a person's lifespan (chronic) or during a very
short portion of the lifespan (acute). It should
be noted that all of the health effects of
exposure to radiation can also occur in
unexposed people due to other causes. Also,
there is no detectable difference in appearance
between radiation induced cancers and genetic
effects and those due to other causes.



Chronic Exposure

Chronic exposure is continuous or intermittent
exposure to low levels of radiation over a long
period of time. Chronic exposure is considered
to produce only effects that can be observed
some time following initial exposure. These
include genetic effects and other effects such as
cancer, precancerous lesions, benign tumors,
cataracts, skin changes, and congenital defects.

Acute Exposure

Acute exposure is exposure to a large, single
dose of radiation, or a series of doses, for a
short period of time. Large acute doses can
result from accidental or emergency exposures
or from special medical procedures (radiation
therapy). In most cases, a large acute exposure
to radiation can cause both immediate and
delayed effects. For humans and other
mammals, acute exposure, if large enough, can
cause rapid development of radiation sickness,
evidenced by gastrointestinal disorders,
bacternial infections, hemorrhaging, anemia, loss
of body fluids, and electrolyte imbalance.
Delayed biological effects can include
cataracts, temporary sterility, cancer, and
genetic effects. Extremely high levels of acute
radiation exposure can result in death within a
few hours, days or weeks.

Risks of Health Effects

All people are chronically exposed to
background levels of radiation present in the
environment. Many people also receive
additional chronic exposures and/or relatively
small acute exposures. For populations
receiving such exposures, the primary concern
is that radiation could increase the risk of
cancers or harmful genetic effects.

The probability of a radiation-caused cancer or
genetic effect is related to the total amount of

radiation accumulated by an individual. Based
on current scientific evidence, any exposure to




radiation can be harmful (or can increase the
risk of cancer); however, at very low
exposures, the estimated increases in risk are
very small. For this reason, cancer rates in
populations receiving very low doses of
radiation may not show increases over the rates
for unexposed populations.

For information on effects at high levels of
exposure, scientists largely depend on
epidemiological data on survivors of the
Japanese atomic bomb explosions and on
people receiving large doses of radiation
medically. These data demonstrate a higher
incidence of cancer among exposed individuals
and a greater probability of cancer as the level
of exposure increases. In the absence of more
direct information, that data is also used to
estimate what the effects could be at lower
exposures. Where questions arise, scientists try
to extrapolate based on information obtained
from laboratory experiments, but these
extrapolations are acknowledged to be only
estimates. For radon, scientists largely depend
on data collected on underground miners.
Professionals in the radiation protection field
prudently assume that the chance of a fatal
cancer from radiation exposure increases in
proportion to the magnitude of the exposure
and that the risk is as high for chronic exposure
as’it is for acute exposure. In other words, it is
assumed that no radiation exposure is
completely risk free.

Suggested Reading

The following books are possible sources for
more in-depth information on the health effects
of radiation exposure.

» Becker, F., Editor. Cancer - Volume I:
Plenum Press -1975.

» Shapiro, J. Radiation Protection - Second
Edition: Harvard University Press, 1981.

* Tumer, J. Atoms, Radiation, and
Radiation Protection: Pergamon Press,
1986.




* Ionizing Radiation Exposure of the
Population of the United States-
(NCRP Report No. 93): National Council
on Radiation Protection and
Measurements, 1987.
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Sources of Radiation Exposure
From: NCRP Report No. 93

Qther
- Occupation 0.3%
- Fallout < 0.3%

- Nuclear Fuel
Cycle 0.1%

- Misc. 0.1%

[J Radon (55%)

Natural Sources (excluding Radon} (26%)
B Medical X-rays (11%)

M Nuclear Medicine (4%)

Consumer Products (3%)

Other (<1%)

Any release of radioactive material is a potential source of

radiation exposure to the population. In addition to exposure

from external sources, radiation exposure can occur

internally by ingesting, inhaling, injecting, or absorbing

radioactive materials. Both external-and internal sources

may irradiate the whole body or a portion of the body. The

amount of radiation exposure is usually expressed in a unit

called millirem (mrem). In the United States, the average

person is exposed to an effective dose equivalent of

approximately 360 mrem (whole-body exposure) per year g
from all sources (NCRP Report No. 93). _

Results of Exposure

lonizing radiation affects people by depositing energy in
body tissue, which can cause cell damage or cell death_In
some cases there may be no effect. In other cases, the cell
may survive but become abnormal, either temporarily or
permanently, or an abnormal cell may become malignant.
Large doses of radiation can cause extensive cellular
damage and result in death. With smaller doses, the person
or particular irradiated organ(s) may survive, but the cells
are damaged, increasing the chance of cancer. The extent
of the damage depends upon the total amount of energy
absorbed, the time period and dose rate of exposure, and
the particular organ(s) exposed.

Evidence of injury from low or moderate doses of radiation
may not show up for months or even years. For leukemia,
the minimum time period between the radiation exposure
and the appearance of disease (latency period) is 2 years.
For solid tumors, the latency period is more than 5 years.
The types of effects and their probability of accurrence can
depend on whether the exposure occurs over a large part of
a person's lifespan (chronic) or during a very short portion of
the lifespan (acute). it should be noted that all of the health
effects of exposure to radiation can also occur in unexposed
people due to other causes. Also, there is no detectable
difference in appearance between radiation induced cancers
and genetic effects and those due to other causes.

Chronic Exposure
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Chronic exposure is continuous or intermittent exposure to
low levels of radiation over a long period of time. Chronic
exposure is considered to produce only effects that can be
observed some time following initial exposure. These
include genetic effects and other effects such as cancer,
precancerous lesions, benign tumors, cataracts, skin
changes, and congenital defects.

Acute Exposure

Acute exposure is exposure to a large, singie dose of
radiation, or a series of doses, for a short period of time.
Large acute doses can result from accidental or emergency
exposures or from special medical procedures (radiation
therapy). In most cases, a large acute exposure to radiation
can cause both immediate and delayed effects. For humans
and other mammals, acute exposure, if large enough, can
cause rapid development of radiation sickness, evidenced
by gastrointestinal disorders, bacterial infections,
hemorrhaging, anemia, loss of body fluids, and electrolyte
imbalance. Delayed biologicai effects can include cataracts,
temporary sterility, cancer, and genetic effects. Extremely
high levels of acute radiation exposure can result in death
within a few hours, days or weeks.

Risks of Health Effects

All people are chronically exposed to background levels of
radiation present in the environment. Many people also
receive additional chronic exposures and/or relatively small
acute exposures. For populations receiving such exposures,
the primary concern is that radiation could increase the risk
of cancers or harmful genetic effects.

The probability of a radiation-caused cancer or genetic effect
is related to the total amount of radiation accumuiated by an
individual. Based on current scientific evidence, any
exposure to radiation can be harmful (or can increase the
risk of cancer); however, at very low exposures, the
estimated increases in risk are very small. For this reason,
cancer rates in populations receiving very low doses of
radiation may not show increases over the rates for
unexposed populations.

For information on effects at high levels of exposure,
scientists largely depend on epidemiological data on
survivors of the Japanese atomic bomb explosions and on
people receiving large doses of radiation medically. These
data demonstrate a higher incidence of cancer among
exposed individuals and a greater probability of cancer as
the level of exposure increases. In the absence of more
direct information, that data is also used to estimate what
the effects could be at lower exposures. Where questions
arise, scientists try to extrapolate based on information
obtained from laboratory experiments, but these
extrapolations are acknowledged to be only estimates. For
radon, scientists largely depend on data coliected on
underground miners. Professionals in the radiation
protection field prudently assume that the chance of a fatal
cancer from radiation exposure increases in proportion to
the magnitude of the exposure and that the risk is as high for
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chronic exposure as it is for acute exposure. In other words,
it is assumed that no radiation exposure is completely risk
free.

Suggested Reading

The following books are possible sources for more in-depth
information on the health effects of radiation exposure.

* Becker, F., Editor. Cancer - Volume |: Plenum Press
-1975.

» Shapiro, J. Radiation Protection - Second Edition:
Harvard University Press, 1981.

e Turner, J. Atoms, Radiation, and Radiation Protection:
Pergamon Press, 1986.

» lonizing Radiation Exposure of the Population of the
United States-
(NCRP Report No. 93): National Council on Radiation
Protection and Measurements,1987.
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