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EXECUTIVE SUMMARY

The Old Hydrofracture Facility (OHF), located at Oak Ridge National Laboratory (ORNL), was
constructed in 1963 to allow experimentation and operations with an integrated solid storage,
mixing, and grout injection facility. During its operation, OHF blended liquid low-level waste with
grout and used a hydrofracture process to pump the waste into a deep low-permeable shale
formation. Since the OHF Facility was taken out of service in 1980, the four bulk storage bins
located adjacent to Building 7852 had deteriorated to the point that they were a serious safety
hazard. '

The ORNL Surveillance and Maintenance Program requested and received permission from
the U.S. Department of Energy to dismantle the bins as a maintenance action and send the
free-released metal to an approved scrap metal vendor. A 25,000-gal stainless steel water tank
located at the OHF site was included in the scope.

A fixed-price subcontract was signed with Allied Technology Group, Inc., to remove the four
bulk storage bins and water tank to a staging area where certified Health Physics personnel could
survey, segregate, package, and send the radiologically clean scrap metal to an approved scrap metal
vendor. All radiologically contaminated metal and metal that could not be surveyed was packaged
and staged for later disposal. Permissable personnel exposure limits were not exceeded, no injuries
were incurred, and no health and safety violations occurred throughout the duration of the project.

Upon completion of the dismantlement, the project had generated 53,660 Ib of clean scrap metal

(see Appendix D). This resulted in $3410 of revenue generated and a cost avoidance of an estimated
$100,000 in waste disposal fees.
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1. INTRODUCTION

This report details the decontamination and controlled dismantlement of the Old Hydrofracture
Facility (OHF) bulk storage bins and water tank at Oak Ridge National Laboratory (ORNL), located
in Oak Ridge, Tennessee. These inactive facilities are managed by the Surveillance and Maintenance
Program. The bulk storage bins’ deteriorated condition attributed to the immediate need for
dismantlement because of its close proximity to Building 7852. Allied Technology Group, Inc.
(ATG), performed the dismantlement of the OHF bins and water tank with consideration for the
safety and protection of the surrounding environment, ATG personnel, and the general public. The
project was completed without injury to personnel, without releases to the environment, and within
the budget and schedule guidelines.

The project began October 1, 1997, and was completed on January 12, 1998. The personnel
included three laborers, two Health Physics technicians, a Program Manager, a Project Manager, and
a Health and Safety Manager. The Health and Safety Manager and, at a minimum, one certified
Health Physics technician provided continuous coverage throughout the entire project. C. Reed
Davis Contractors served as a subcontractor for the crane usage and rigging performed. Three
riggers, a crane operator, and a flatbed truck driver were provided by the subcontractor.

1.1 SITE HISTORY

OHF is located at ORNL in Oak Ridge, Tennessee. The facility was constructed in 1963 to
allow experimentation and operations with an integrated solid storage, handling, mixing, and grout
injection facility. The facility had not been in use since 1980, when it was transferred under the
Surveillance and Maintenance Program. OHF used a hydrofracture process that involved injection
of waste materials mixed with grout and additives under pressures of 2000 psi or greater into a deep,
low-permeable shale formation. The injected slurry spread along fractures and bedding planes for
hundreds of feet from the injection point, forming thin solid grout sheets. '

1.2 DESCRIPTION OF THE OHF BULK STORAGE BINS AND WATER TANK

The scope of the OHF project consisted of four bulk storage bins and a 25,000 gal water tank.
The bins were used to store cement, fly ash, and other solids before blending with liquid low-level
waste to form a pumpable grout. The bins were located directly adjacent to Building 7852. Each
approximately 0.25-in.-thick mild steel vertical cylindrical bin had a conical bottom approximately
8 ft long, 12 ft in diameter, and 20 ft high at the main body. Each bin was supported more than 22
ft above the ground surface by four steel stanchions attached to concrete foundations. The steel
stanchions also served as supports for electrical conduit, vents, hydraulic lines, and miscellaneous
piping. At higher elevations, the bins were encircled by railings and interconnected by a catwalk.
No internal radiological contamination was expected to be present. Isolatéd spots of radiological
contamination were anticipated to be present on the outside of the bins, their supports, and the
miscellaneous materials associated with the process. Visual inspections before dismantlement
indicated that the bins were empty except for a thin residue of product coating the internal surface.
The bins and steel stanchions were expected to weigh approximately 25,000 Ib each.

1
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The water tank sat on a concrete pad approximately 20 ft north of Building 7853 and was used
to supply noncontaminated water to the injection well and pump house pumps. The stainless steel
tank was approximately 0.1875-in.-thick and 21 ft high by 14 ft 4 in. diameter, and the concrete pad
it rested on is 16.5 ft on each side and approximately 1 ft thick. The tank was emptied by the
Surveillance and Maintenance Program before removal. No radiological contamination was expected
to be encountered except for potential isolated areas on the outside of the tank. The water tank was
expected to weigh approximately 15,000 1b.

1.3 DESCRIPTION OF EXISTING CONDITIONS

Several incorrect assumptions were made about the bulk storage bins and water tank. The
discrepancies ranged from major, such as the amount of radiological contamination present, to
minor, such as the weight of the bins and water tank. Some of the discrepancies generated work
outside the original scope of the contract because of the additional time and materials required to
effectively complete the project.

The bulk storage bins and their supports were expected to only have isolated spots of
radiological contamination on their exterior. Upon completion of a thorough radiological survey at
the staging area, a substantial amount of the exterior of bin # 3 was found to be radiologically
contaminated, and the majority of the supports on all the bins were found to be radiologically
contaminated. The exterior surfaces of the bins and supports were not able to be effectively
decontaminated. As aresult, more radiologically contaminated waste was generated than anticipated.
(see Appendix B). The interior of the bulk storage bins was expected to be free of radiological
contamination; however, the residual product in all the bins was found to be radiologically
contaminated. This necessitated the need for radiological contamination controls to be implemented
and decontamination measures to be taken. This additional work required a change in the contract.

The water tank and the concrete pad it rested on were expected to be free of radiological
contamination except for isolated areas on the exterior of the tank. The entire top and bottom of the
water tank was determined to be radiologically contaminated as well as spots on the concrete pad.
The interior of the water tank was also found to be radiologically contaminated. The interior of'the
water tank and the concrete pad were effectively decontaminated; however, the exterior of the water
tank could not be decontaminated.

More residual product was found on the interior of the bins than anticipated, which prevented
an effective radiological survey. More extensive removal efforts were required as a result of the
interior being completely coated with the residual product.

The bulk storage bins weighed less than half of what was anticipated, approximately 12,000 1b
each, according to estimates from the crane operator. The water tank weighed approximately
10,000 Ib, based on the crane operator’s estimate. A
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2. SCOPE OF WORK

Work performed at the OHF was conducted safely following all guidelines set forth by the
U.S. Department of Energy, ORNL, ATG Operating Field Procedures, and all governing regulations.

The scope of work was as follows:
« site mobilization;
»  preliminary radiological survey;
e removal of external components, including piping, conduit, and catwalks;
* removal, surveying, and dismantlement of bins;
* removal, surveying, and dismantlement of the water tank;
» decontamination of the interiors of the bins and water tank;
»  packaging and labeling waste materials for final disposition; and
e - demobilization. '

2.1 MATERIAL REMOVAL

Components structures, and waste materials were removed, contained, and managed as
follows: -

a. Removed electrical conduit, electrical fixtures, and other loose materials.

b. Removed the piping, equipment, supports, and other miscellaneous metals.

c. Removed, accessed, surveyed, and recycled the stainless and carbon steel metal components.
d. Cleaned up and disposed of all lead-based paint chips that peeled away fromithe structures.

e. Segregated radiologically contaminated materials that could not be feasibly decontam mated and
‘ packaged it for final disposition.

f. * Removed and containerized residual product (flyash, grout, and cement) found within the
storage bins.

The various waste streams were segregated and managed appropriately.

The materials from OHF were handled in accordance with requirements of the performance
spemﬁcatlon and Division 1, Section 01550, Waste Disposal.

2.2 DISMANTLEMENT

Dismantlement of the OHF bins and water tank began with the disassembly of the external
components, including the conduit; hydraulic lines, catwalks, - ladders, lighting, and other
miscellaneous materials. The bins were then removed, followed by the water tank. The external
components, bins, and water tank were then transported to a staging area for sizing/accessing. A
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preliminary radiological survey was performed before dismantlement to determine contaminated
areas and a final green tag survey was performed at the staging area to release the materials before
packaging for final disposition. The highly elevated radiological background at OHF required that
all removed materials be transported to a low radiological background staging area to facilitate
100% coverage during the radiological surveys.

2.3 DECONTAMINATION

The extent of radiological contamination found, especially on the interior of the storage bins
and the water tank, was not anticipated and necessitated the need for decontamination to be
performed outside the original scope of work. Limited decontamination procedures were performed
to minimize the amount of radiologically contaminated waste packaged for disposal.
Decontamination procedures involved the use of scrapers, shovels, high-efficiency particulate air
(HEPA) vacuums, scrub brushes, and detergent. Personnel wore the necessary personal protective
equipment (PPE) to prevent exposure to contamination and any potential airborne releases.
Decontamination efforts proved effective on the interior surfaces but were not effective on any of
the exterior surfaces. Decontamination efforts provided ORNL a cost savings by minimizing waste,
thus minimizing waste containers and disposal costs, and increasing the amount of material released
for recycling, which generated additional revenue. '

2.4 DELAYS

Several delays were encountered over the course of the project. The subcontractor providing
the crane and rigging services was initially unable to provide documentation of the necessary
training to authorize work to be performed at the site. The subcontractor did not anticipate the
duration of their services correctly and had planned other projects that overlapped the OHF work
schedule, thus requiring the personnel to leave for several days.

Weather served as a major factor for delaying the project. Frequent and heavy rainstorms
caused the job to be shut down on several occasions. The operation of welding machines was not
considered safe in wet conditions. The wet conditions also posed a radiological risk because the
moisture shields radiological contamination from being detected by Health Physics instrumentation.
Personnel would have been unable to properly survey out of work areas, and materials could not be
properly surveyed to determine if contamination was present. The snowfall that occurred at the latter
end of the project also hindered the material surveying process. -

Radiological contamination was found to be more prominent than anticipated and present in
areas that were assumed to be free of contamination, such as the interior of the bins and water tank.
Once radiological contamination was found to be present in the residual product, no other bins were
breached until sampling was performed to determine if the radiological condition was naturally
occurring radioactive material. Once the samples verified that the grout was not naturally occurring
radioactive material, the decision had to be made whether to decontaminate the sections or dispose
of nearly all the bins as radiologically contaminated waste. The decision was eventually made to
minimize the amount of waste generated and that limited decontamination efforts would be
performed. The radiological contamination control measures and decontamination efforts slowed
the project considerably. The sampling and decision-making process also caused a considerable -
delay.
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3. HAZARDOUS CONDITIONS

Potentially hazardous conditions were present throughout the duration of the project. Hazards
included radiological contamination, lead, dust, hot work, heavy machinery, noise, heavy loads, and
falls. Safety precautions were taken to minimize the risk to personnel and the environment. Removal
efforts used methods that ensured contaminates were not released, either by transgression or airborne
pathways, and minimized the amount of waste produced by the removal process. ATG-certified
Health Physics personnel were on-site to identify radiological concerns. The Health and Safety
Officer monitored for airborne contamination and ensured safe working conditions were maintained
throughout the dismantlement process. Personnel were trained for the hazards present and how to
effectively minimize risks and exposure.

3.1 RADIOLOGICAL CONTAMINATION

Radiologically contaminated materials were identified and marked during the preliminary
survey. These materials were removed with controls in place to prevent the spread of contamination.
Hooded Tyvek disposable protective clothing was required in contamination areas in addition to
booties, gloves, and company-issued clothing. Direct Reading Dosimeters were worn in radiation
areas. Full-face respirators were worn when the potential for airborne contamination was present.
Air monitoring was established when work was being performed in the contamination areas. All
personnel were required to frisk upon exit from any radiation or contamination areas and Health
Physics technicians were required to survey any materials and tools that were to be removed from
these areas. Health Physics technicians provided continuous coverage throughout the duration of the
project. Radiologically contaminated materials were segregated from noncontaminated materials to
prevent the spread of contamination and minimize the amount of waste generated. Recyclable
materials were decontaminated to a limited extent to allow the materials to be free-released.
Contaminated wastes were packaged in 55-gal drums, B-25 containers, or SeaLand containers. The
waste containers were labeled and sealed per Waste Management guidelines.

3.2 LEAD-BASED PAINT

All work involving lead was performed in accordance with the site-specific Lead Compliance
Plan. Loose paint chips that were encountered at the facility were collected and managed as required
per the Resource Conservation and. Recovery Act. All personnel were required to have
‘ATG-provided Lead Awareness training and were familiar with safe-handling practices and health
and safety requirements. Air samples were collected during dismantlement, and blood-lead samples
were collected initially and periodically during the project and scheduled for collection upon
completion of the project. Loose paint chips located around the facility or found during the

"dismantlement process were collected with HEPA-filtered vacuum equipment, packaged, labeled
to meet ORNL guidelines, and managed appropriately. Full-face respirators, company-issued
clothing, and Tyvek clothing were required when there was a potential for lead to be airborne. A
negative air HEPA unit was used where feasible when hot work was performed. Personnel were
required to wash their hands with D-Lead soap when leaving the work area and shower at the end
of the work day.

bt
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Airborne lead concentrations did not exceed current exposure limits and blood samples
indicated that personnel were effectively protected from exposure to lead.

3.3 DUST

Openings to the bins and water tank were covered to prevent the contents from becoming
airborne and generating dust. During dismantlement, the contents were sprayed with a water mist,
shoveled out, and placed into waste containers. HEPA vacuums were used to remove the remaining
residue to prevent airborne dust when the pieces were moved. Personnel removing the contents were
required to wear Tyvek clothing and full-face respirators.

3.4 HOT WORK

Fire-resistant company clothes were worn at all times and fire-resistant Tyvek clothing was
worn in radiologically contaminated areas. A fire watch was stationed where a clear visual could be
maintained on the personnel performing the hot work and the surrounding area. The fire watch was
present during hot work and for 30 min upon completion. Personnel that served as a fire watch were
trained in the proper use of a fire extinguisher. All combustibles, except the plastic used to prevent
contamination from getting on the ground, were removed from the area and a fire extinguisher and
water spray bottle were maintained beside the fire watch. When hot work was being performed from
the manlift, a fire watch and extinguisher were in the basket with the person operating the torch, and
a fire watch was on the ground with extinguishers and a radio and/or a bullhorn. Full-face respirators
were worn with tinted lens covers rated for the work being performed (torch cutting or welding). No
hot work was allowed until an ORNL safety and health representative issued a Hot Work Permit.

3.5 HEAVY MACHINERY

Heavy machinery used for this project included a crane and forklift. Only qualified personnel
were allowed to operate the machinery. Spotters were used when either piece of equipment was in
use. The swing radius of the crane was roped off to keep personnel out of the vicinity. Only the .
operator was allowed on either piece of machinery when it was in operation. If personnel got too
close to the machinery or their loads, the load was immediately secured and the equipment shut off.
Daily inspections were performed on the machinery to ensure everything, including backup alarms,
were operational. Hard hats were required for personnel working around heavy machinery.

3.6 NOISE

Noise monitoring was performed around generators and heavy machinery to determine if
hearing protection was needed. If noise action levels were reached, hearing protection was required
of all personnel and visitors in the work area. When the air nippers were in operation, double hearing
protection was required by the personnel using them.



3.7 HEAVY LOADS

Heavy loads were moved with the assistance of a forklift or a crane. The loads did not exceed
the lift limit for the machinery. Personnel maintained a safe distance from the loads, did not work
under a suspended load, and avoided potential pinch points. The bins and water tank were not lifted
until all unnecessary personnel were cleared from the area. All chokers, slings, and other rigging
equipment were rated for their intended loads and inspected before use. Only qualified riggers were
allowed to rig loads for lifts. Braces were welded in place on the bin supports to keep the load from
shifting when it was cut. The bins were secured in place with the crane before cutting. The person
cutting the supports to the bins made the last cut so that he was clear of the load. Heavy sections of

the bins or water tank were supported with the forklift when being cut and then lowered slowly to
~ the ground. Rigging and lifts performed with a crane were performed within the guidelines set forth
in the Lift Plan. Hard hats were required for personnel working around heavy loads.

3.8 FALLS ‘ :
Personnel working from elevated areas, including manlifts, were reduired to wear fall

protection (harness and lanyard). Ladders were tied off and secured when in use. Scaffolding was
properly erected with handrails.

4. MOBILIZATION

Mobilization occurred before actual dismantlement. Dismantlement did not occur until the
Letter To Proceed was received from the ORNL Project Manager on October 7, 1997.

* Before work began, all tools and related equipment were inventoried and screened for
radioactive contamination by ATG Health Physics personnel. Upon completion of work, tools
- and related equipment were screened again and decontaminated if necessary.

e All personnel, including subcontractors, were provided the required training necessary to enter
the site and perform work. Site-specific training covering the specifics set forth in the Project

Work Plan, the Health and Safety Plan, and the Lead Compliance Plan.

N .
¢ All personnel were required.to have whole body and lung counts before performing work on

site. Blood samples were required to provide a baseline of lead and zinc protoporphyrin levels

in the body. \

*  Upon receipt of the Excavation/Penetration Permit, an orange barrier construction fence was
erected around all work areas and properly posted for both radiological and industrial safety
hazards. ‘

*  On-site facilities were set up, including first aid stations, spill kit, material safety data sheets,
fire extinguishers, eye wash, hand wash area, storage areas, toilet facilities, storage trailer, and
entrance and exit points to controlled areas.
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+  The emergency contacts and phone numbers were posted as well as the Occupational Safety
and Health Administration poster, exit route including assembly area, and other necessary
information.

e Verification was made physically and/or by test that all utilities, including electrical services,
were disconnected or rerouted. Verification was also made that all air and water lines were
depressurized and disconnected before dismantlement. Power lines in the vicinity of the crane
radius were insulated before dismantlement by ORNL personnel.

e The office trailer was secured by tying it down with cable to concrete highway dividers.
¢ The Health Physics count room was set up at the staging area.

*  The Health Physics instrumentation was submitted to ORNL Instrument Calibration and
certified.

5. PRELIMINARY RADIOLOGICAL SURVEY

Before material removal or dismantlement of the facility, ATG Health Physics personnel
(ORNL certified and approved) performed a radiological survey to establish contamination areas
and the extent of contamination present. As a result of the elevated background readings at OHF,
a direct frisk survey of materials was not a feasible option. Smears on the surfaces were collected
to determine if any removable contamination was present and dose rates were taken in various areas
where work was to be performed. The smears, dose rates, current postings, and historical
information were used to develop Radiological Work Permits (see Appendix A), establish PPE
requirements, and determine monitoring required. Decontamination’ techniques and the
dismantlement process were dictated by the results of the surveys. Boundaries were established,
barriers were put in place, and the appropriate signs were posted based on the results obtained by
the Health Physics technicians. The surveys were documented and submitted to ORNL for input into
the plant database.

After the initial radiological survey, all work that involved exposingpreviously unsurveyed
surfaces was performed with continuous coverage by the ATG Health Physics personnel. A daily
routine survey schedule was established by the ATG Health Physics personnel. Radiological surveys
were performed with hand-held ion chamber dose rate meters and Geiger-Mueller friskers or an
equivalent. All instruments were in proper working order, in current calibration (see Appendix C), -
and response checked daily as required. Surveys were performed to identify the following
radiological conditions:

"o fixed surface contamination,
e loose surface contamination,
e general area dose rates,

e "hot spot" identification (radiological hot spots are defined as a radiation source that is five
times the general area dose rate and/or greater than or equal to 100mrem/hour at 30cm),



air quality, and
free of radiological contamination.

Preliminary radiological surveys were performed again on the bins, water tank, and other

miscellaneous materials when they were taken to the staging area to identify all activity or
contamination.

6.1 EXTERNAL COMPONENT REMOVAL

6. OHF DISMANTLEMENT

\

External components including the conduit, hydréulic lines, chutes, catwalké, ladders, 1ighting,

motors, and other miscellaneous materials were removed with power saws and torches.

A manlift was used to access elevated areas, such as the baghouse, catwalks, and ladders.
Materials removed from elevated areas were rigged to the crane, secured, cut loose from the

* bin, and lowered by the crane onto plastic.

Conduit was verified deenergized and removed.

* Piping and hydraulic lines were assumed to contain residual liquids when they 'were,cut, and

proper precautions were taken. Personnel were dressed out with saranex, splash shields or

full-face respirators, and rubber gloves to prevent any liquid from coming into contact with -
their skin. Buckets were placed under the lines or piping being cut to catch any liquid that may

have been released. No liquid was found in any of the lines.

Once all the external components were removed, they were placed on a plastic-covered flatbed
with the assistance of the crane and covered with plastic.

The removed materials were transported to the staging area, placed on plastic layd'own areas

with the crane, roped off with radiation boundaries, and posted as a Radioactive Material Area.

6.2 STORAGE BINS REMOVAL -

The four storage bins were removed in descending order with bin # 4 being the first and bin # 1

being the last.

With the use of a manlift, lifting lugs were welded to opposing sides on the top of each bin.

The crane was rigged to the lugs with chokers, and tension was placed on the chokers with the
crane to prevent the bin from collapsing when the supports were cut.

A guide line was attached at a point on the bin to allow a rigger control of the load when the
crane removed the bin. '

i §
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Braces were welded on each side of two support legs where the cuts were to be made. The
braces allowed the support to be cut and raised but kept the legs from shifting, thus preventing
an unstable or swinging load.

The area was evacuated except for necessary personnel, which included the torch operator, fire
watch, one rigger, and the crane operator.

The two supports closest to Building 7852 were cut first to prevent a potential pinch point. The
bolts holding these two supports in place on concrete foundations were cut loose, which
allowed the load to remain stable but free to be lifted.

The front supports were cut several feet higher and at the support braces put in earlier. The
higher cut made it easier to lay the bin on its side when it was removed.

Once all the cuts were made, the torch operator and fire watch were evacuated out of the area,
leaving the one rigger and crane operator to remove the tank.

The crane slowly lifted the bin out away from Building 7852, adjoining structures, and power
lines. The rigger used the guide wire to lead the bin in the position needed.

The bin was lowered horizontally onto plastic covering the ground and chocked to prevent it
from shifting.

y

The chokers were removed, and the bin wasrigged to be lifted horizontally and placed onto the

- plastic- covered flatbed.

The bin was secured on the flatbed to prevent it from shifting during transport.

The bin was covered in plastic to prevent the release of potentially radiological contaminated
materials and lead-based paint chips during transport.

The bin was transported to the staging area, and the crane was used to remove the bin from the
flatbed and place it on a plastic-covered laydown area where it was chocked to secure it from
rolling.

A radiological boundary was established around the bin and posted as a Radioactive Material
Area. 3

All openings to the bins were covered with plastic to prevent any airborne releases and keep
rain water from getting inside. N

The remaining bins at OHF were removed in the same manner, except bin # 3, which required
the lower half of the supports to be left in place because of an active ventilation system. Braces
were welded on all four supports to prevent the load from shifting when it was cut.

Remaining miscellaneous materials, such as partial supports and piping, were cut, removed,
secured, and transported to the staging area for surveying and disposal.
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. 6.3 WATER TANK REMOVAL

The water tank was removed once all the bins had been taken to the staging area. The tank had

been drained, so there was no concern of a spill.

The water tank was made of stainless steel, which did not allow lifting lugs to be welded in
place with the equipment and materials available at the site. Using a torch, holes were burned
into the top sections of the water tank to allow it to be rigged for removal.

The tank was rigged to the crane, and a guide wire was put in place.

The tank was raised slowly away from surrounding structures and power lines and lowered
horizontally onto the plastic-covered ground.

The tank was rigged to be lifted horizontally and placed on the plastic-covered flatbed.

The tank was secured to prevent it from shifting during transport. Because it did not have any
loose materials or paint, it was not wrapped in plastic like the storage bins.

The tank was transported to the staging area, placed on a plastic-covefed laydown area, and
chocked to keep it in place.

A fadiological boundary was established around the tank and posted as a Radioactive Material
Area.

A radiological survey of the concrete pad that the water tank rested on determined that

‘radiological contamination was present. With the use of scabbling, the surface was

decontaminated to a lower level.

6.4 OHF FACILITY DEMOBILIZATION

Upon removal of the storage bins, water tank, and miscellaneous materials, demobilization

occurred at OHF.

The office trailer was cleaned and verified free of radiological contamination.
Radiological postings were reposted as required.

The HEPA vacuum was used to clean up any debris or lead-based paint chips that ﬁlay have
been left in the area. '

The plastic used for laydown areas was removed and disposed of in approved waste containers.
The construction barrier fence and postings were removed.

Equipment and machinery were transported to the staging area.

a1
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The subcontractors tools, crane, flatbed truck, and manlift were surveyed for radiological
contamination and issued a green tag. :

The key to the gate was returned to the ORNL Project Manager.
7. STORAGE BINS AND WATER TANK DISMANTLEMENT

A preliminary radiological survey of the storage bins and water tank was performed at the

staging area before dismantlement. The areas were reposted as Contamination Areas before the
dismantlement process and upon completion until verification radiological surveys could be
performed.

7.1 STORAGE BINS DISMANTLEMENT

Bin #4 was dismantled first, followed by bins # 1, 2, and 3 in that order Torches were used to

dismantle and size the storage bins.

The supports to the bins and remaining external components (piping, ladders, chutes, etc.) were
removed. :

Before breaching each storage bin, air monitoring was performed to ensure that an exploswe
atmosphere was not present

Holes were cut in the bin for the forklift to support each section being removed. The forklift -
maintained tension on each section as it was cut to prevent it from falling on personnel. When

the cut was completed, the forklift would lower the section onto an adjacent laydown area.

The bins were dismantled in quarters with the top front section removed first, followed by the
lower front section, the top back section, and finally the lower back section.

Internal piping, mixers, and ladders were removed from the bins.
Residual product on the interior of the bins was removed and packaged for disposal.

The cut sections of the bins were direct surveyed for radiological contamination and either
approved for free-release or marked for decontamination.

Radiologically contaminated sections were decontaminated or cut away from the clean areas
if decontamination methods proved ineffective.

Sections were sized for disposal into radiologically contaminated waste containers or for
placement into a recyclable metal rolloff.
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7.2 WATER TANK DISMANTLEMENT
The water tank was dismantled upon completion of the storage bins dismantlement. A plasma

torch was used to dismantle the water tank. Air nippers were first used in an attempt to dismantle
the water tank, but proved to be ineffective.

e Before breaching the water tank, air monitoring was performed to ensure that an explosive

atmosphere was not present.

e The sides of the tank were cut first. The cut was made the entire length of the tank and then
approximately 4 ft up on each end of the cut. The tank was then rolled with the forklift until the
top of the side cuts were close to the ground. A final cut was then made the entire length of the
tank, and the section was free of the tank and resting on the ground. This method prevented the
risk of a piece dropping on the person performing the cut. Approximately three-quarter of the
sides were cut in this manner, with the last section remaining on top for support.

e Holes were cut in the ends of the water tank (formerly the top and bottom of the tank in its
original position) for the forklift to place its forks and support the tank.

e  The end supported by the forkl’ift was then cut so that the lower half could be removed. The
forklift then lowered the remaining section onto the ground. The same procedure was followed
for the opposite side.

e  The remainder of the tank was resting safely on the ground and able to be cut into manageable
sections without the assistance of the forklift. '

v

e Residual product on the interior of the bins was removed and packaged for disposal.

e The cut sections of the water tank were direct surveyed for radiological contamination and
either approved for free-release or marked for decontamination. '

e Radiologically contaminated sections were decontaminated or cut away from the clean areas
if decontamination methods proved ineffective.

e Sections were sized for disposal into radiologically contaminated waste containers or for
placement into a recyclable metal rolloff.

‘8. DECONTAMINATION

Decontamination efforts outside the original scope of work were performed to minimize the
amount of waste generated. Attempts made proved highly effective on the contaminated interior area
of the storage bins and water tank but were ineffective on the exterior of the sections. No liquid
waste was generated during decontamination efforts because the cleaners used were absorbed into
the residue product removed. The contaminated product, based on historical data, was assumed to
be grout in bins # 1 and # 4, flyash in bin # 2, cement in bin # 3, and rust in the water tank.
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e Adike wasbuilt to contain any potential liquid waste generated during decontamination efforts.
The dike consisted of four large metal pipe sections resting on multiple layers of plastic and
then covered with six more layers of plastic. The multiple layers of plastic were necessary to
prevent leaks when the sharp edges of the cut sections came in contact with the dike.

e  Theresidual product on the interior of the storage bins and water tank was sprayed with a water
mist to minimize airborne particles and then shoveled into waste containers.

e  The remaining residue was removed with a HEPA vacuum.
e  The surfaces were scraped with metal scrapers and then vacuumed again.

e  The surfaces were then cleaned multiple times with scrub brushes, water, and a strong cleaner.
The HEPA vacuum was used once again on the surface.

e The surfaces were then resurveyed for radiological contamination. If contamination was still
present, the contaminated area was removed with a torch.

9. WASTE PACKAGING |

All waste materials were placed in approved waste containers, labeled properly, contained or
sealed as required, and staged for later disposal. Waste containers consisted of one 40 ft SealLand
of radiologically contaminated metal, one partially filled 20 ft SeaLand of radiologically
contaminated stainless steel, one 55-gal drum of lead-based paint, one 55-gal drum of respirator
wash water, five rolloffs of clean metal for recycling, six B-25 boxes (five containing used PPE and
plastic and one containing residual product removed from the storage bins and water tank), and one
construction debris rolloff.

e Used plastic was double-bagged, labeled with a radiological tag, and placed into B-25 boxes.

o Used PPE was double-bagged, labeled with a radiological tag and ORNL Waste Management
sticker, and placed into B-25 boxes. '

o Residual material removed from the interior of the storage bins and water tank were
double-bagged, labeled with a radiological tag, and placed into B-25 boxes.

¢ Radiologically contaminated metal and potential radiologically contaminated metal was placed
into SealLand containers. A 40 ft SeaLand container was filled primarily with piping and other
components that could not be surveyed internally. The remaining material placed in the 40 ft
SeaLand container consisted of sections from all the bins and their supports that could not be
decontaminated. A partially filled 20 ft SealLand contianer contained sections from bin # 3 and
the top, bottom, and small areas of the stainless steel water tank that could not be
decontaminated.

e Radiologically clean metal was placed into rolloffs for recycling as scrap metal; 53,660 Ib of
scrap metal were recycled.

-
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e Lead paint chips were double-bagged, labeled with a radiological tag, and placed into a 55-gal
~ drum. _

e ' Respirator wash water was placed into a 55-gal drum.
10. DEMOBILIZATION

Partial demobilization occurred November 10, 1997, at OHF. The remaining demobilization
was complete at the staging area upon completion of the project on January 12, 1998.

e The dike was disassembled, the pipes used were surveyed out, and the plastic was disposed of
in approved waste containers.

e The plastic from the laydown areas was picked up and disposed of in approved waste
containers. -

e The laydown areas were surveyed to verify that contamination controls were effective and no
radiological contamination was present.

e  Theequipmenttrailer, postin'gs, barrier fence, and other equipment and supplies were removed
from the site.

e  The HEPA vacuum was used to clean up any debris or lead-based paint chips that may have
been left in the area. . .

e  Waste containers were Sealed, labeled, and staged. .

.o The area was cleaned of debris, trash, etc.

e  All equipment; tools, and rental equipment were surveyed and decontaminated as necessary. .

e  The storage tents were surveyed for radiological contamination and verified clean.
e Keys to the gates were returned to the ORNL Project Manger.

e  All personnel were scheduled to receive exit bioassays, blood-lead sampling, and exit whole
body and lung counts.

11. SUMMARY

The dismantlement of the OHF bins and water tank was successfully completed within the
allotted schedule and budget. Permissible exposure limits were not exceeded, no injuries were
incurred, and no health and safety violations occurred throughout the duration of the project. No
spills of hazardous material or environmental releases occurred. Radiological contamination was

Wi B v
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contained and segregated, which allowed for a large amount of material to be recycled or disposed
of as clean construction debris. Multiple audits performed by regulating groups within ORNL
generated many positive reviews. Coverage was provided by the ORNL health and safety group and
oversight by the U.S. Department of Energy. Air monitoring verified that no exposure toradiological
contamination or lead was incurred. Radiological surveys verified that no personnel contamination
occurred. Toward the end of the project, ATG personnel assisted ORNL employees in the relocation
and securing of the office trailer at OHF. Extra work was included and performed outside the
original scope of work, including decontamination efforts and disposal of materials at the staging
area for the ORNL Waste Management group. Mostly as a result of the decontamination performed
on the bins and water tank, 53,660 Ib of scrap metal were recycled. :
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ORNL RWP System - tpeifwwworp.orp.oml.gov/rwp/Mulli.cim
ORNL Radlologncal Work Number: AT3004-2052
Permit
Effective Date: 10/08/1997 Expires: 12/31/1997 g;fe""ed to:
L R . 5
[Building: 7852 —
Location Description:OHF ares

Description of Work: Walk over and surveillance entry. Non-intrusive work only of 7852 ares.

Pre-job Conditions: Prior survey indicates maximum background dose rate measures 6:5 mR/hr.
This does not include areas above buildings. Ground level tank backgrounds measures 1 mR/hr.
Transferable contamination levels of 401 dpm/100cm2 Alpha, 105,302 dpm/100cm2 Beta-gamma
have been recorded. This also excludes the patio level.

See Survey No: attached

Anticipated Conditions During Job:Same
Required Dosimetry: TLD, Pocket Chamber

Required Personnel Protective Equipment (PPE);
Disposable Coveralls - 1 pairs

Rubber Gloves - | pairs

Disposable Shoe Covers - 1 pairs

Special PPE Instructions: 1. TLD and pocket dosimeter only required for radiation areas. 2.
Tyvex, shoe covers and gloves required for contamination area entry.
Radiation Protection Covera rage: Intermittent

. Special Instructions: 1. No system breach is covered by this RWP, 2. PPE is to be doffed at
e desngnated C-area exit. 3. Whole body frisk upon exit from C-area, where background allows. 4.

Log in on RWP sign in sheet prior to entry.

. Approvals
Name or Title Signature Date
Radiation Protection Qwen, Margaret Mccormick77z ] | 10/08/1997
ORNL Project Manager ittt | ie-g-m
{|ATG Work Group Superviser . ps 9797
Other ‘ )

To use this RWP, the signature block for assxgned names or titles shall contain either an electronic
or hand signature.

. Issued by: Owen, Margaret Mccormick

Terminated by: M-&\_f Date:__ /- 2- fgf

loft . 10115/57 12:40 PM
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ORNL RWP System hl'l'PW""""Wol'p.orp.oml.gov/rwp/l\dulti.cfn‘»‘‘
ORNL Radiological Work ] |
Permit ‘Number. SAAS-2075A
. |Effective Date: 10/15/1997 Expires: 01/15/1998 gx'fended to:
p— Y-
Luilding 7852 ]
[Location Description:OHF area
Description of Work: Dismantlement and removal of Grout Bins 1-4, water tank and associate
Systerds or support functions.

[F ze-job Conditions: Pre-job survey indicates maximum background dose rates of 15 mR/hat |
lower tank areas around frame, No contamination detected.
See Survey No: To be attached.

Anticipated Conditions During Job:Whole body dose rates expected to increase at higher
elevations and possible internal contamination of tanks - this RWP is designed to cover such
conditions.

[Required Dosimetry: TLD, Pocket Chamber

Required Personnel Protecttve Equipment (PPE):
Disposable Coveralls - | pairs

Rubber Gloves - 1 pairs

Work Gloves one pr. leather

Disposable Shoe Covers - | pairs

Respiratory Protection: Full Face -Type of Cartridge: Particulate

Special PPE Instructions: 1. Company clothing, ILD, and pocket chamber required for RA |
entry on this RWP. 2. Additional PPE such as APR's, coveralls, gloves, and shoe covers are
required for handling, cutting, grinding, or burning of materials from OHF prior to RCT material
clearance survey.

[Radiation Protection Coverage: Intermittent

Special Instructions: 1. Log-in on RWP prior to area entry as required. 2. Dose rate not to
exceed 20 mR/day/person. 3. For portions of operation that may create airbourne activty - a neg.
air unit is to be used in work area. 4. PPE is to be placed in proper recepticles upon exit from
areas (where used). 5. Whole body frisk upon exit from CA. Comact HP if any personal

contamination is detected.
Approvals _ ~
~ Nameor Title Signature | Date
Radiation Protection Owen, Margaret Mccormick Qe || _OVOU1998 |
[ORNL Project Manager | VZiFi C_m/ I-2 19
[ATG Work Group Supervisor o594
Other .

To use this RWP, the signature block for assigned names or titles shall contain either an
electronic or hand signature. ‘ .

I—Tﬁed by: Owen, Margaret Mccormick

Terminated by: . Date;

lof | 1/2/98 11:58 At
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| ORNL Radiological Survey Data
“_vey Number:_\ : . Date: i0-4- 97
Time_ 1300 .

Surveyor Badge No.:_’ ___Routine Survey (check ifyes)  RWP No.pT 3 -2 Q' Su

Building:_185 & Specific Location: OL.d ' Hyare &ractor Focili ¥

Description: T iwial. Sisrvesy Dercormmea by MM Ousen in NEFIEY

\ ‘ X 3 ¥} J €. ‘ : +h

Instruments Used and Calibration Due Dates: MMMM

Lok due Q-30-08, BTC- 121265 (o) A 4-20-9¢, BTG BSOUZ

oA (.-19-98, '

SN ]

General Description of Radiological Conditions:_ Ser. Sucvey oo Qed.
Qomzor O0OXA  Scomplr.  Shee 3;' Sar Cnoaplede. Savvey

o5 1852 shax L\ b och\p_\E_d 30;{ Ak,

/

Division or Group Needing the Survey: Person-hours Spent on the Survey: 3

Date: ///9/43(

Page 1'of &4

Completed by (signature);

Reviewed by (signature);
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SMEAR SAMPLE DATA

N
W[

hAS*2

NAME‘HPD‘SI .. PHONE ‘: BLDG. NO, {HP&S] LOCATION {SMEARS TAKEN) DATE

Magoe Owen | NA L N [|7852 OWE | (0-9-97
SMEARS NUMBERED: RESULTS REQUMIED: OATE COUNTED COUNTER OPERATOR
e A 7o Y1 Date /{:‘ Timg \0-}-9% Maaoaie O ¥
o e ean A looser L At
—00 —wb |p1o\agesa BTG RSouE N OPHYEAS
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AT T e TR
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%230 VOO undec oo s TR 8 / \ .
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6O | \COOLIS¥S 59 / A %2 \
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ORNL Radlologlcal Survey Data

"L‘\zsurvey Number._i s ‘ Date:_\0- (Q ﬁfl
Time:__000D
Surveyor Badge No.: Routine Survey (check if yes) RWP No._w} &

Building:__\®  Specific LowtiOHZLE_SM&_LMmmme ‘
DeSCfiPﬁOHI._Q_ML)g»QQ_&md_AMA&AM S
. ' . . \ s
. ) Ny, X D A 5 Sy, 2

.»

Instruments Used and Calibration.Dpe Dates: e SRy 282 "5

BT tsmaa (9-30-0%)

s

General Descri'ption of Radiological Conditions:d}b_%&d_mﬁhm_
4 ! ) . ' ; - - . ‘ y ) . N ) h D

- Dem ) hne Bedo o Govonen

Division or Group Needing‘ the Survey:_ A T(+ / ER Person-hours Spent on the Survey:__\

Completed by (signature). }i;zjj r&,ﬁ: ) _ L
Reviewed by (signature): _{_ 79 __ Date: /// 377 /s

Page 1'of _}
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ORNL Radiological Survey Data

.;‘."-f[_’veyNumber: L Date._\(-9-Q7 |
e 1 300
Surveyor Badge No.:_ o Routlne Survey (check if yes) RWP No._ IV/A

Building: Izﬁa Specmc Location; \Drto\K Armn\wz.r @ O\'\h
Description;__Suy v VEN Yo Qeclove \nside ot beeak
‘\’ro.\\f_( plean Sagonm Qbh\-aw\m*(ém‘Bas\o;ym\’ﬁ_
GS E,QJHAC) drm\’\\‘m% aregq - Riso Sypnt %-\—Q\ré,
ava d£SLQm0+L QS Stm \«ch areq .

Instruments Used and Calibration Due Dates; B 1(- 2629 N AT 12802
AT 106359 A6 BDSCLE

General Description of Radiological Conditions: Disc. Sowears Yaken  on

oYecior of Yrawler O\ £20 DOm0 v Olova £ 3,00 IBPM/I0e-
Waocxr docavons Sovar SKoun LASca 000 Lipen Dimfe

b. .
< P LOS C\DfP“Q ‘ /4 Aose nate oanaud
odar 5.8 mor i , |
Division or Group Needing the Survey;,__ I\T(o— Person-hours Spent on the Survey: X

DD

Completed by (signature);

__ Date: //2/47

Reviewed by (signature): o
Page 10
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SMEAR SAMPLE DATA

‘ NAME (HPAS) . . PHONE : BLDG. NO, (HP&S! LOCATION (SMEARS TAK!PH' DATE

- Masaie Ousen OIR 1882 break  Yraer 10-9-94

: SHEARS NUMBERED: ) RESUL TS REQUIRED: OATE COUNTED COUNTER OPERATOR

B \ To 13 Date WO Be Time ’\D‘Q'q‘l ﬁ"o.qq

. 6:.- /M ONLY ON SMEARS DVER: | REMARKS:

T 80 yme | pTe-2929 A Tos \oo 35y

800 yep | MTL- 128052 BTG RESOUE

a B LOCATION (*) a B LOCATION (*) a B LOCATION (*)

14100 |elome |Frant stairs E\ & /

2 ( wosa raituno 19\ 58 /

BT DV L AN F B
a1y {4ibeyd butrer goor |V \ ™ . /
Se2o lea Des ¥ |3 N _|n /
6 / / Elaor 38 \ _ |72 /

. 7/ door Knak |4 7 / L

s_\ Dg.\( o |a 74 : /

.8 \ L\%\:\-\-smc-’:c_\n a \ 78 A

10 \ ‘g-\ou\" 4 7 /

uJ . Loa i\ 4 \ 77 /
12 \é : ; bock dane |55 \ 8 /

o / \ 62 / _ % \
0 / \ 88/ % \

N . \ 8¢ / Cl \-.. o
SR / \ 85 / ‘ % ‘
n ,/7 \ 9( 99

. UCN-1632 (w ) Giveonly If required. ' )
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ORNL Radlologlcal Survey Data

. vey Number.__3 Date:_{(n~15-G7
i {0 '
Surveyor Badge No._- N Routine Survey (check ifyes)  RWP No, ATA-ABH 2454
. ! . ' ’
Building;_"785 4. Spacific Location: Bm"* L2 4 £ asonciaved @,pgs' £
o Fromiewory, - . ‘
Description:

Qnduahm € On.xizaw«\\\mhoﬂ <§'\\f\r£\‘1 o Qe

dccessble by Loddre amund Bids voo a0 VO .

Instruments Used and Calibration Due Dates: V¢ ZQLQ ool Aug S(9%
| 212 LS Mo io-1$-41

DNyl 499052, ol dur 9-36 GF , AT 100357 G-36-98
N1 BESOYE Gl dve -19-9¥

General Description of Radiological Conditions:__ N\ Y canskrecaln e Contamuanahon

| Qedreted n . Grros BT Wockgrs i\l Comng. 1n4n

Contec+ s, Macwrar Aose ot in \WorK ofeo [Swnrfhr.

C Diezck Seisk of qrera Dot &?ossﬂb\& due 4n \’\\%:\r\

l‘) ac¥arnund . . e
. -
Division or Group Needing the Survey._ R/~ Z Z R___ Person-hours Spent on the Survey: 3

Completed by (agnature)ﬁ imzcn “2,
_ Reviewed by (signature):_m ) Date: j/j@f

Page 1%0f _{




o ORNL Radiological Surv\ey Data
“trvey Number__ L - Daterjn-le -9
Time:_OK00

_  ____Routine Survey (check if yes) RWP No.__ ] B.
Building: 1;){ B SpecificLocation:___ €@ | Chanae +ronlers

Surveyor Badge No..

Oondd Uaros o ol

lnstruments Used and Calibration Due Dates: D T(x 166357 ( 9-30-48)
Q;I(z ;SQQ( SJQS\ BT(s \()oc;oa/ Q-3 - QS3 .

i

e

General Description of Rgdioldgical Conditionszjmmm_}&i

Division or Group Needing the Survey,__ A\ T / E"P\ Person-hours Spent on the Survey: 2=

Completed by s:gnature)w uYoett (DL.D

Reviewed by (signature): o Date; /// % 4
Page 1 6f _\ A
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ORNL RaAdi'oIogicaI Survey Data

. wvey Number__ & Date: __10;39;9_'{
wane_O300 - ' . |
Surveyor Badge No.: Routine Survey (check if yes)  RWP No.KTr-3rrm -5

Building: 1352 ~ Specific Location__ OWE
Description: ?{)S-\- s reenoval s xr\lﬂ\,/ dn veS\eck  Qreq
&s \r £ b \’1 Al

Instruments Used and Calibration Due Dates,_R 1(> R&ouwE (lo- lﬁ -9 8.) )
D 106357(9-26-9%) , Bee R1ALS ( 6-20-9%)

Division or Group Needing the Survey:_ R T+ ) ER Person-hours Spent on the Survey: <&

Completed by (signature): ™ ow Ouse

Reviewed by (signature); WW/ L Date; /Z/?%Q? |

Page 1 of 2
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ORNL Radlologlcal Survey Data

arvey Number_()6 Date:jn- 30-Q7

Time:_{{ 00

Surveyor Badge No.:\ - DB Routine Survey (check if yes) RWP No.ggm S
Bu;ldmg.S} DSA S Specur ¢ Location: OW E. \,J&-‘c Ly }aa\&

Instruments Used and Calibration Dus Dates: AT(r 3339 (s 19 g)
ATe looast (9-30-08), A7 12201 ((8-30-98)

General Description of Radiological'ConditiOnszmm_mm&ﬁ_ﬁB_&m

U ) “
sl)mmJOOD" SDD; OO0 b‘?mg 1010 (Ma‘

DWision or Group Needing the Survey:_RTGs / ER Person-hours Spent on the Survey 0O

Completed by (signature):
Reviewed by (signature): Wl - - Date___ / // D/ﬁ?

Page 1 of _2~
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ORNL Radiological Survey Data

. Turvey Number.__"7 Date: A0, - 3G - QY
L ME_AROO
Surveyor Badge No.;_ Routine Survey (check if yes) RWP No=ARS-307S

Building; QWS & 5 Specific Location:_ONE RByn ¥ 3

Descrlptxon_mmﬁmmr%wkmwr&m =
_M_h_dmmmm.\.._&amm_@umwu‘ Qnda 4

Instruments U':sed and Calibration Due Dates;_B\ (> 10257 ( g -2n-9 8\ ,
DTG 125361 (8-30-05 )

“weneral Description of Radiological Conditions:

Division or Group Needing the Survey B]C‘z l £ R Person-hours Spent on the Survey: Q_O_

Completed by (signature): _mb_qqu@_._ggJ
Reviewed by (signature): Mﬂ/é&‘/ _ Date: ///Dféf
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B-18

ORNL Radlologlcal Survey Data

 Survey Number:_ & Date: \1-4-97
dome o L0 IOY
Surveyor Badge No.:_ _ Routine Survey (check ifyes)  RWP NoSARS-3071S

Building S\ONSA S Specmc Location; O\-\F B\ﬁ U
Description:_{ ¥\ o z;c,;n angd g};:zg.;t gf\SY\ S\J.T\l‘c'.\} on

Dut<ide. oxe Bin -l

instruments Used and Calibration Due Dates: R T¢= 106257 60\ -0 -98) .
D1 1253061 (6-26-68)

“weneral Description of Radiological Conditions: I 45 yosohin SUCVS \} Q?_ Yrcdeds
D&iﬁ%ﬁ!ﬁi&bﬁ.&bﬂﬂﬂbﬁm@ﬁ@h on _ouysde o

0o O \ cha Qeyecyed

Divisicn or Group Needing the Survey: 'Q]C; } ¢ 8. Person-hours Spent on the Survey:_ QO

Completed by (signature);
Reviewed by (signature): ; EM&V Date: ///)%ﬂ’

Page 10of &
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A

Dwzer Frx‘sv\ ot B
Locareed Stveral Seanaly
areas o g Five a bc*c"(v‘f"“'“‘“(
Conkamima tom , No Glpha
| devecrea .

JO‘F\\\ Aise HEars Faken
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ORNL Radiological Survey Data

~ Survey Number;__Q Date: \\- 4 - Q7
me__ 0D _
Surveyor Badge No.:_ ' Routine Survey (check fyes)  RWP No&BRS 0TS

Building S\WOSA S Specific Location_ OB F_ B ¥\

Description: S);mgg,%m;[& o mgsSc\\\;s S\u‘\fi\,l
of \’Eir; ) Ouwdsicis, _S\.\Y'\L"L\’J cSn\\,; . Ro\ndam
MNSC SrmToes | |

Instruments Used and Calibration Due Dates;,_ S\ T(= 2929 (__‘5‘ 9 8L
PTG lopzs7(8-26-08) 195861 { 6-20 -G&)

“General Description of Radiological Conditions: Fuwead bYwio- %QMMQ

gL 80

AL D 0k

v

) ¥ A ) ¢ X X . ; ' . \ D -
’ -
Qoxehe &‘H‘_Las £ Aunl. SAIOAS. .
. ‘ .

Division or Group Needing the Survey:ATG- I FR Person-hours Spent on the Survey, (0

Completed by (signature):mkmM_MQMY
Reviewed by (signature); é %/Mb/ . __Date: /// % ;

Page 1 of _ A
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B-22

ORNL Radlolog|cal Survey Data

Survey Number.___|O Date:_{}-4- 94
\~_-/me: 1)
Surveyor Badge No.. o v/ Routine Survey (check if yes) RWP No._ N\ A

Building: 6\D§ B S specific Location,_\ e teand

De.scﬁptioniwmgg_mf—‘

Tond Vsl O €OS ol -

Instruments Used and Calibration Due Dates;_Y TG 100257 ( 020 -G8 )ﬁ.
BT onsea (9-20-98) |

\general Description of Radiological Conditions:

i.&mt&mmaluﬁm)_Qo '

(9 \%AI%? CU\JLD SANEGAD !

Division or Group Needing the Survey: BTG ) €.R____ Person-hours Spent on the Survey._ ©

Completed by (signature):mmgg‘g__&%,»_f
_M_ : Date__/ /ﬁ%’

Reviewed by (signature); %
Page16f 1\
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"ORNL Radlologlcal Survey Data

. Survey Number_{ | __ Date:__{\- & -Q7
e _\R00 .
N

Surveyor Badge No.. _\/ Routine Survey {check if yes) RWPNo. IO

Building:_SWISA 5 Specific Location:_\u dWke tornd

Descriptionimm_w_v_b_iﬁ_t&ﬁ._

Instruments Used and Calioraiion Due Dates; B T~ 1002357 (a-20-98) ,

D16 ines062 ( ¢-20-G8)

“weneral Description. of Radiological Conditions; 'v No ‘ron Si:-t\rr abls

.

MM_L&M__; Qlpha,
Z3000 DOM/AOS P s -Gaommg -

Division or Group NeedmgtheSurvey Q—_ 1 Iig —_ Person-hours Spent on the Survey: -i

: Compteted by (signature). o - -
Reviewed by (signature): b — ) __ Date: / // af 6&?

‘Page 10of _}
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ORNL Radiological Survey Data

Survey Number__\ 2, Date: {1-1% -Q
Hme_\ 100
Surveyor Badge No.._ _ - Routine Survey (checkifyes)  RWP No._N\Qy

Building SSMISA S Specific Location:; C-Lend

Description:; %uf\/*a'\f o C-leng ¥ 204LWID mxbr

%o‘&n%—r\! \o\l: Creud g e DECS

Instruments Used and Calibration Due Dates; JX‘T(:—JDQ 297 (&-26--9 g)

BTG tomsen (9-30-98) . AT 2028 (5-08)

\Genera! Descnptuon of Radrologxcal Conditions: ‘_’(3 _\%ﬁg‘_‘g&m%&&@.
‘ M Om o } %M_DYL

Division or Group Needing the Survey: Q | g; | £ !5 Person-hours Spent on the Survey: ]

’Completed by {signature); ﬂ\QOﬁAL Ouwen

Reviewed by (signature): ' (. __ Date /// 3/ 98
_ Page 1of \
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" ORNL Radlologlcal Survey Data

Survey Number. 3 Date: 1- 35 -G
N Aot -
Surveyor Badge No i ' \/ Routine Survey (check if yes) RWP No._ 1\Q

Bulldlng éy, YSH S Specific Location: \-\ P ifc‘\\f,f

Descnptlon (&Ou\\—(ﬁﬁ_ Suuw OS5 \-\? jm\\tr

C Qgglge|uL \m_u:w Q{rto‘:'

" Instruments Used and Calibration Due Dates:_D (- 2020 ( 5 i Q 83

‘seheral Description of Radiological Conditions: i\l _Q)s¢. Swnaeors o ken

Division or Group Needing the Survey: BT ) Z R, Person-hours-Spent on the Survey; 5

'D;te: ///%!

. Completed by (signature):

-Reviewed by (signature).

Page 1 of _\ ‘
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ORNL Radlologlcal Survey Data

,-"urvey Number:__ {4 Date: 1\- 35-9
me_1Y o

Surveyor Badge No.._ | ~ Routine Survey (check if yes) RWP No._na _
Building_S\OSA S Specific Location: D10 Tent

Description_R (yabn & Survey Yo checX S'._Qy: Q‘Qgﬁ-g mmo-\'rc')r'
_\u_c._df.s%mﬁ.d_gs_o_\s_%n.umgmo dumm% '

Gna S mm\gxns ,

Instruments Used and Calibration Due Dates: R T 10D 35 (_ 4-30-98) ,
BTt lnesea (G-36-98)

[}

“weneral Description of Radiological Conditions:__ Y10 Fronsgecr albole.

C,on«_ommp-x-go;w (ji+ic+z.e\ \)\; Lc«rc.lt, Qreo

NhMEorS

Division or Group Needing the Survey,_ AT J £. R __ Person-hours Spent on the Survey;_s 5

Completed by (signature); Q_Q‘Q_LLQ i)
Reviewed by (signature); _ Date: / // Qﬁ g

Page 1 6f 4
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ORNL Radlologlcal Survey Data

~urvey Number._ |5 Date:_{1- 2-Q7
wwme_ 1630
Surveyor Badge No.:_ v/ Routine Survey (check if yes) RWP No.__ N A
i

Building__ S\AWSA S Specific Location: (:-grggs avound Bm's 5-\_—&£!,\g:\gﬂgn

» !
Description' Rowtine AQieect FO2I 5“;!;5, o Q:ound
mm.&mxmrooﬁs Yo vacm/

calb

Contaonvodion _

Instruments Used and Calibration Due Dates;_N-T(+ 100357 ( q-20-9 8’) .
Mo 1oosea (G- 3e. 98)

“séneral Description of Radiological Conditions;__Nry Yransgeccable ac sawved

ConYamanadton ezt ral \’3\’1 (_'c(ré:c_ OYE o Srmea

QrC Q'.czg;\-_ ‘_S«F'r;s\s.

Division or Group Needing tr’}e Survey A1G | ER Person-hours Spent on the Survey: R

Completed by (signature): . B . _
Reviewed by (signature): bou Date: ///%4/‘?/

Pageiof _1\
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ORNL Radiological Survey Data

_rvey Number; / é’ Date: 1\- Qo -33'
\rlme (a1o7=Y6) ,
Surveyor Badge No; i : / Routine Survey (check if yes) RWP No._ N @

Building: S WSA =5 Specific Location: PxTG \:nr kLu:i—
Description; CQ“:HQE Someat ond A u:g (.4 ansK Sur \/ev

oN S:DEE))Qi: \ISe A b)’ Q;Hz ig :&:ggns?gj:j: ]\_V;Q;hg\"\QL:

cu¥ og Contamanaon Qreas .

instruments Used and Calibration Due Dates;_\TG-  2630( S{a% ) |

QIQ looast ( 6-30-98), RTE 100502, a-30-98)

General Description of Radiological Conditions; 0D A\Sc. Somsars 430 HEDM 1O Csvy

Division or Group Needing the Survey: A 76’ / £R Person-hours Spent on the Survey:__{

___ Date; ) ///a/ﬁ)

Page 1 of l

Completed by (signature);

Reviewed by (signature);




B-29 .

ORNL Radiological Survey Data

, ;'j..':‘:lrvey Number__ | Date._\3-1-G
~rime._OR OO0

A/ _Rautine Survey (check if yas) RWP No. g
Building_SWISB S Specific Location RBB 1 _idhite, tant

Descriptiont_Q:sJM_Eum%_a%_Q&am@m_

Gone g Y Afare oandamant o iadonol

Surveyor Badge No..__

Instruments Used and Calibration Due Dates;_ B T( 2429 { 519 8\)

General Description of Radiological Cdnditionszm_mwmmw :

Completed by (signature);__ ‘

Reviewed by (signature); ' ___Dater___/, / /. )/ 72(
. ' Page 1 of __|




. B-30

ORNL Radiological Survey Data

Survey Number.__{§ : Date:_12-1-9Y
Come a0 '
Surveyor Badge No.:_’ v Routine Survey (check if yes) RWP No. NA
Building: S\WS B 5 Specific Location:_{,\ I{\;t-L tony
Description,_Mhna aso b Gnd O‘_ x TS SN )
;i:iiji O N, .
-

Instruments Used and Calibration Due Dates; R T(7 1062357 ( Q-0 -Q8 ) N
BTE 121265 (8-36-G8)

“seneral Description of Radiological CondiﬁmSijla%mm.hﬂM.

bi\l.()- Coomome | L A
) . : - J

Division or Group Needing the Survey: & T(~ ] £R Person-hours Spent on the Survey;_«+ S

Completed by (signature):%m‘ '
Reviewed by (signature); Wﬁg - Date: / // )/6 f ,

Page1of’ | /




B-31

) | ORNL Radlologlcal Survey Data -
",:.-JrveyNumber. A ‘ Date:_/2 -§-97

w._hne:

'Surveyor Badge No.._ . VRoutine Survey (checkifyes)  RWP No.__f)
Building: SSQSB 5 Specnﬁc Locatnon Mn‘ tqmj:

Description;
Lmd waed O

lnstruments Used and Calibration Oue Dates:Q T~ \pa>51 ( §-23~-9¥% \

BTG \212.L5 Cq 245 - qsg\ .

“weneral Description of Radiological Conditionsszﬂw&h___

S5O N

Division or Group Needing the Survey,_ (X TG&- l TR Person-hours Spent on the Suweyz . 5

Déte /// )/4{

Completed by (signature);

Reviewed by (signature): 77
Page 10

('
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ORNL Radiological Survey Data

- rvey Number.__2() { Survey ¥ out ¢k ovder duc) Date: (2 -jl,- 97
Time_ e33O0 ro Late tatry . !

Surveyor Badge No.;_ _ _/ Routine Survey (checkifyes) - RWPNo._D\R
Building:, 2 w QQ 5™ Specific Location__ ) a . tor
Description: o4 S0 M Maosolor ;

 Instruments Used and Calibration Due Dates; D (+ 100251 ( 0\ 30-9 S’) ,
BTG 21205 (§-36-95)

General Description of Radiological Conditions:_ﬂajbmbguﬁdg___

\.

Division or Group Needihg the Survey: Q'Tf b / ZP Person-hours Spent on the Survey:_. S

Completed by (signature): dt&‘ (Qu . ‘
Reviewed by (signature); b , Date: / //9/43’

Page 1 of _y '
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ORNL Radlologlcal Survey Data

. Strvéy Number__2 | Date: 13 -4 ‘“ﬂ
- Time:_1 200
Surveyor Badge No.:__ ‘ Routine Survey (chéckifyes) RWP NoSRASG Re1S

Building:__ NI# Specific Locatiori:L\o., Swiah 5' OBRE bins \," Y

. Description:

Enpic wan WADYD . L.,tt 1.
‘ . . Y

' Instruments Used and Calibration Due Dates, AT(x 2429 (5] a9) NTG 106356 4-1- q8)

ATG leoasg (4-30-98) ATE1A1a6LS (A-30-68)

L,

PRy

X D¥oniat o AlDbDD\\\l\uocm-\" 0L, £10C0 DUMJIO (md Brxg - C Cormmd - | -
. Division or roup Needing the Survey.__A 16 I ER Person-hours Spent on the Survey:_1 0 N

- Completed by (signature): \AMH DD der T 203590

Reviewed by (signature). y Date: /2422
'. ' / -/ ///7/%7 Page1of#




B-34

SMEAR SAMPLE DATA

NAME (HP&S) PHONE : 8LDG, NO. (HP&S) | LOCATION (SMEARS TAKEN) DATE
1B Vg | B Sheer omexnll \3-5 -0
SMEARS NUMBERED: RESUL TS REQUIRED; DATE COUNTED COUNTER OPERATOR
P To 53 Date N | £ Time 12-5-91 aome Ousen.
G\ __27M ONLY ON SMEARS OVER: REMARKS: A
e O 4ma AT 24 2“ cal aug 5' q8
200 P |dnarecs de¥en on Shest ovetal Cor Green tac
a B | LOCATION() | @ B | LOCATION(*) | a B | LOCATION ()
1290 | 4200 Runr #1420 | 2200) Sheer me3&LY ,.
2 | hestmexal |5 2 /
3 3% \ . ss\ /
. 3 7 \ /
5 38 71 \ /_
3 3 72 \ /
7 40 73 /
8 41 LAl \ /
9 @ 75 \ : /
10 4 R % \ [
! A Shes ¥ omeka O] \ /
2 shees mezal® s 7 \[ ]
I % ;) \ /
= a7 80 /
15 a8 gl / ’
16 4 8 X
17 50 8 /\
18 st 8 1\
19 I 52 v N 85 / \
2 I 3L | LAOO *5 8 / L
2 Y 7w / \
2 Sheed metal®)ss\, / lu / \
2 5 \ L / 89 / \
2 57 / 0 / \
2 58 / ol / \
% 59 \ / ' 192 \
. . NV . \
2 6 XY w [ \
2 62 / % / \
- 2 /1 N\ % [ A\
s w |/ N o/ \
2 v v - 65 /, \ 9/ \
00 l4gon | #£3 s / N\ e }

UCN-1632 (% ) Give only if required.

767



B-35

£16 «

2’ 1ED TECHNOLOGY GROUP

Material Release Certification

The scrap metal referenced below originated from the dismantlement of the Old Hydrofracture bins
and water tank at ORNL, performed by ATG, Inc., under Subcontract Number 1GX-JWQ34V,
Supplemental Agreement No. 6. A 100% surface survey of the scrap metal was provided by a
Radiation Control Technician qualified in accordance with 10 CFR835. The metal was surveyed,
segregated, and staged for final disposition. The metal staged for recycie from the area designated
below has been confirmed to meet DOE 5400.5 standards for unconditional release and is packaged
for transport to Southern Salvage. See supporting survey data and qualifying documentation.

OHF Bin / Tank Idenity Bins ™ (£ 4 (ke a+rachment for
_ ' aerails )

J

Roll-Off Bin / Load Number 1.

CeﬁiﬁedBy:_Mmﬁ:u_O;&g_RLT
Name Printed, Title .
jﬁm,ﬁ?ﬂg&_ 13-0-Q1_
Signature, Date )

Organization: _ A TG, Tnc .

99A Midway Lane, Oak Ridge, N 37830
(423)482-3275  FAX: (423) 482-3138 3



'
i

B-36

SMEAR SAMPLE DATA

' NAME (HPAS) - PHONE : BLDG, NO. (HPAS!} LOCATION | SMEARS TAKER) DATE
MNagqu. Ouaen WA 1wsh S [Rinsey 12-3-41
! SMEARS NUMBERED: RESUL TS REQUIRED: DATE COUNTED COUNTER OPERATOR
i B \ To La (o Date Time i2-3-Q7 N\am.F_ O\)AEJ\/
{ Gii.4/M ONLY ON SMEARS OVER: | REMARKS: v

GULGAGAOL O Judl BANLND

Sy

s 1000 1RSS4 100 DPM [MAS Mohg £
—R00 it Lipys DIM(KAS Bera- gpomena ATE &9
a« B | LOCATION () | a 8 | tocation( | a B | LOCATION (*)
1420 (4200 | Sreet mexaliu3) [«200 Bin¥* DLQE\' &
2 ’ Run e W Ppebss 58
3 3 69
4 ) 70
5 38 7
5 3 72
7 40 73
8 4 7 _
9 42 75 T
10 R 7
i ¢ AZ200) ) 7
2 0 ‘ ’ Bupperd Ry %
12 . % ’f,m\d'ay ?(\)&\.« 7
[T 47 80
i5 Run :r‘:l?‘*g,f‘- [ 8
16 - 49 8
Y] 50 8
18 51 8
19 52 8
20 53 [
2 54 87
2 55 8
2 5 89
2 57 90
P 58 3l
% \\, 58 %
7 by Pancl % .
2 61 9
2 62 %
» \ 83 %
I 64 ¥
2 6 %
#4901 4300 6420 | 900 ) %
UCN-1632  (x ) Give only if required.

I 76N



- B-37

| ORNL Radiological Survey Data

~ Survey Number,__272. - Date: /2:17-97
_Time;__/5p0
Surveyor Badge No.: ' — —Routine Survey (check if yes) ~ RWP No.§ARS 207

Bulding,_SW SA 5 Speciic Location_OHE bing 1 ¢ 2

lnstruments Used and Cahbrat;on Due Dates_A‘l‘G- 6e357( Q- 20 - Qj )
BI(..- nga S ( Q.206-9§ \ AT \co36¥l B-7-99
Sedtuen # 292a- 121370 (6-99)

~General Description of Radiological Conditions: - ¥ 3 Qe

DOE- Sy 5%%\00 UMEONA A Dl o e B, Osauad GJ.L :
Gl bmgg\oLgQ mgm (L&@hg HAos brisn la:#\?‘-} 3598

S5 DOM /100 Eon = Bexay w@”“"“ \Coes DPM | 160 Gnd BaXn,
b[‘)%‘ssxon Sion o1'G Up Needing the Survey. AT gj f £ R Person-hours Spem on the ?rvey “\‘O
Completed by (signature); "(‘f\(mou_ Busany

Reviewed by (signature). U-iu».{ m Date: /- 18-77
ML/W » //#48/ Page 1of 2.




B-38

ATG

ALLIZD TECHNOLOGY GROUP

o Material Release Certification

The scrap metal referenced below originated from the dismantlement of the Old Hydrofracture bins
and water tank at ORNL, performed by ATG, Inc., under Subcontract Number 1GX-JWQ34V,
Supplemental Agreement No. 6. A 100% surface survey of the scrap metal was provided by a
Radiation Control Technician qualified in accordance with 10 CFR 835. The metal was surveyed,
segregated, and staged for final disposition. The metal staged for recycle from the area designated
below has been confirmed to meet DOE 5400.5 standards for unconditional release and is packaged
for transport to Southern Salvage. See supporting survey data and qualifying documentation.

OHF Bin / Tank Identity ﬁ,gi | g (51& tHrachemind
$er —-\<_+a\l>>

Roll-Off Bin/ Load Number _L’Z—_

Cerﬁf‘edBy’J\f'\c.\a(r Cwen, RCI

Name aned. Title

MVgusgnelive  1g-11-47

Signature, Date

Organization: p‘-lﬁ’. Tne:

99A Midway Lane, Oak Ridge, TN 37830
(423)482-3275  FAX: (423) 482-3138



B-39

ORNL Radiological Survey Data

qurvey Number,__ 8 3 Date: {2 -17-G
e 1S 30
Surveyor Badge No.:_ \~Routine Survey (check if yes) * RWP No. },)g -

Bulding SWSH S specific Location:__ W ,P. “voadan -
Descﬁptionrmmwmw Wb,

. ‘-(\‘;DJ%M
MDAGP-AO @n._lbton (\)uo. .

instruments Used and,Calibration Due Dates: B {(> Vo027 (a. 20 -ag \ )
BT 2165 ( 930 -QS)

“wéneral Descnpt:on of Rad|olog|cal Conditions;___ % 30 jb M@AMA

DA A N SO - (g8 i < N

Division or Group Needing the Survey: Nl | £ R,  Person-hours Spent on the Survey. - 5

Completed by (signature):%gm\‘
Reviewed by (signature): b Date: / // B’/‘?X

Page16f_1




B-40

ORNL Radiological Survey Data

_+.arvey Number_2 & Date:_12.-28-97

~Time:_

' _ M Routine Survey (check if yes) ~ RWP No._3 )
Building. S\WS B S Specific Location:_\, > Wie tomi

Desﬁption:mm.ww&mjmi_ o

GO ASO

- Surveyor Badge No.;_~

Instruments Used and Calibration Due Dates:_ B T(> (60257 (_ q-20 -4 8L
BT 12w 6es (9-26-9%)

\ LS () ( 0

+ 0oDom Jlos G0pha, 41600 DEM) H0 S 3heda -G -

Division or Group Needing the Suwéy:. L RCERAN Person-hours Spent on the Survey:_« 5

Completed by (signature): W ' . . '
Reviewsd by (signature): - Date: ///3/41 '

Page 10of _\




B-41

- ORNL Radlologlcal Survey Data

vey Number.___J5 Date:_13 -30 -Q 7
ritne:_0A0D__
Surveyor Badge No..__ Routine Survey (check if yes) RWP No.QRRS-207S -
Building.__ N Specific Location: SRS OHE bias 2€ 3 |

Description:

Instruments Used and Calibration Due Dates: ATC 1eo351 (30 -08)

TG 121915 (9-35-98) Lidluees 2030 Secial ¥ 12290

/\o ag)

General Description of Radiological Conditions; QDMQ%,AM_%"
&Fbtm.p_mm_ﬁdsm_\nm.at Ak M, Diagont, oeed,  Come

d@

Dwss|on or'Sroup Néeding the Survey:; AT(' e ] £ R Person-hours Spent on the Survey: _8_0_

Completed by (signature):ﬂ%&m&

Reviewed by (signature).__/1 Y (,W Date;  /2-30-97
Wé‘/ - ///7/4( Pagefof 4




B-42

A T G INC.
ALLIED TECHNOLOGY GROUP

et

Material Release Certification

The scrap metal referenced below originated from the dismantlement of the Old Hydrofracture bins
and water tank at ORNL, performed by ATG, Inc., under Subcontract Number 1GX-JWQ34V,
Supplemental Agreement No. 6. A 100% suiface survey of the scrap metal was provided by a
Radiation Control Technician qualified in accordance with 10 CFR 835. The metal was surveyed,
segregated, and staged for final disposition. The metal staged for recycle from the area designated
below has been confirmed to meet DOE 5400.5 standards for unconditional release and is packaged
for transport to Southern Salvage. See supporting survey data and qualifying documentation,

OHF Bin / Tank Identity Bins¥ 3 ¢ 3(5£°E€i:§<\2g.hmf.n~k goc)
\ \

Roli-Off Bin / Load Number 3

~ ~ CetiedBy: Maogie Owen, BT
Name Printed, Title

6 Signature, é&e .

Organization: ATC 3, ~Toc.

99A Midway Lane, Oak Ridge, TN 37830
(423) 482-3276  FAX: (423) 482-3138



I}

B-43

SMEAR SAMPLE DATA

0 | |~ |Jo jJo |& e |[o |—

T NAME (‘Hpas) . PHONE : BLDG. NO, (HP&SI | LOCATION (SMEARS TAREN) DATE
- Manau Quuen Nie  SWSAS Bin#¥g ¢ 3 12-17-97
: SMEARS NUMBERED: RESUL TS REQUIRED: OATE COUNTED COUNYTER OPERATOR
B \ To Egsﬁom_ Date Time i2-17-97 y 1MNaogu Ouvery
Ghu._s/M ONLY ON SN' o : : bm 2 ?3 \ (Q g \Lr\io
RO [N oI S e e R |
a B |ocatioN® | a B | LOCATION(*) | a B8 | LOCATION {*)
430 | ey |Shek T kel (530 1400 [ Shz-E sl o
| / [ s [ | ] 5
|\ \ % | L s
. ) : ] Kl \ \ 7
/ 3 / In
{ w | | ] 1
[ \ w | 1
B a \ | n
\ - a2 . ! 5
10 \ ' ‘ q8 | \ : , \ L
1 : I ' / “ . \ n
12 [ 45 ‘ ' 7
Lo - \ : Js | |- . 19
™ a7 | ' 80
15 \ 48 : / 81
16 ’ V o a9 / 82
v/ ( » | B
18 / \ 51 , \ ad
19{ ' { 52 - 85
20 \ l, |5 i %
a : s\aﬁvﬁk :Y?L-\-QL. “ MNusc Qacks &
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ORNL Radlologlcal Survey Data

-rvey Number.__Q( Date. j -5 -G8
eme: (330 - : .
,Surveyor Badge No.._* ; Routine Survey (check if yes) RWP No. 2885207
Building_SWSA S Specific Location__ P1n ¥ 3
Description;_] l AT

Am;;_\m‘;ﬁ%w OBE Rim ¥ 3,

Instruments Used and Calibrétion Dus Dates:_BI(=~ 100356 {4-7- °:\3’>
BTG \a\abS(Q-sc-qa\ DI 20298 ¥ ADVRIO ( \o-a% )
31-(loozs51) (A.20-98)

General Description of Radiological Conditions; de&mmggl;%m

Division or Group Needing the Survey: A TG } E£R.__ Person-hours Spent on the Survey:_R(D

Completed by (signature):\“ 039;_@ 2 ._J
Reviewed by (signature);__ j 2 Date,_ / &7

/ //a/qy Page1of 3

ETH 2324430
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" HEALTHPHYSICS - -
MATERIAL TRANSFER CLEARANCE .

T

- SURVEY INFORMATION
ROGMNC. -
fﬁgsa N |
nEweerDnv T Jowsn g T )

DESCRIPTION OF MATERIAL/REMARKS " -

‘E
#
+

SPAL D _ni&d‘t&\o, i

L
. SURFACE courAMiNAnoN,"-é.fft%‘gg%
RAIRER AaD - domiiooem? | |Z’

HEALTH PHYSICS INSTRUMENTS USED ~ - -

P
/003;7 G 246

- SURVEYC 337 .
TRTE OV(NAME and DADGE NOMGERD
(5298 | 7] Qe

VOID AFTER

.900&444—

uonua (123 708 Y
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ATG e

ALLIED TECHNOLOGY GROUP

= Material Release Certification

The scrap metal referenced below originated from the dismantiement of the Old Hydrofracture bins
and water.tank at ORNL, performed by ATG, Inc., under Subcontract Number 1GX-TWQ34V,
Supplemental Agreement No. 6. A 100% surface survey of the scrap metal was provided by a
Radiation Control Technician qualified in accordance with 10 CFR 835. The metal was surveyed,
segregated, and staged for final disposition. The metal staged for recycle from the area designated
below has been confirmed to meet DOE 5400.5 standards for unconditional release and is packaged
for transport to Southern Salvage. See supporting survey data and qualifying documentation.

OHF Bin / Tank dentity_Din ¥ 3
Roll-Off Bin / Load Number ﬁ

Certified By: T
Name Pridted, Title )

%@u \-5-9%
Signature, Date

Organization: ﬂT(s Ve

"99A Midway Lane, Oak Ridge, TN 37830
(4231 482-3275  FAX: (423) 4823138
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ORNL Radiological Survey Data

... wvey Number.__Q' Date: 1-1-Q¢
~ime: 0100 ’
Surveyor Badge No..™ __Routine Survey (check if yss) RWP No.SARS-2015-¢

Building: SWSH S Specific Location:_ QW \w/ater Tank
Description:_Thicect TFoisk and stg‘ Someac SOUYVEN  _O0 ol

instruments Used and Calibration Due Dates: §T(r 24429 hal {31370 ( \G —Q8\+
ARG \oorn T ( Q-35-98) . \7.\7.'::5 (°\°30-Q‘6‘J’ ’

General Description of Radiological Conditions: J067s Sucvey of all Skanless  Sveed

\ » £ v X Con ke n
U s . A 3 - | =)

' ) .
Q , &~ 2 /4 [N Cred= nhaa.

Division or Group Neéding the Survey: By ice | £12 Person-hours Spent on the Survey: 20
Completed by (signature):ﬂé_ggn&\;&g) :
Reviewed by (signature); M-L&m} Date: [-7-97

‘ Page 1 of B=MO 1-7-97
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ATG

_ ALLIED TECHNOLOGY GROUP

R

Material Release Certification

The scrap metal referenced below originated from the dismantlement of the Old Hydrofracture bins
and water tank at ORNL, performed by ATG, Inc., under Subcontract Number 1GX-JWQ34V,
Supplemental Agreement No. 6. A 100% surface survey of the scrap metal was provided by a
Radiation Control Technician qualified in accordance with 10 CFR 835. The metal was surveyed,
segregated, and staged for final disposition. The metal staged for recycle from the area designated
below has been confirmed to meet DOE 5400.5 standards for unconditional release and is packaged
for transport to Southem Salvage. See supporting survey data and qualifying documentation.

OHF Bin / Tank Identity \sJoxs ¢ “VanK(set atrechea 07 5
additongl 1ngovr macho

Roll-Off Bin / Load Number 5

~ ' Certified By: Maaa Owen (RET)

Name Printed, Title

Signature, Date

Organization: TG The -

99A Midway Lane, Oak Ridge, TN 37830
(423) 482-3275  FAX:(423) 482-3138 G’T# 331-\'(\2?
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Yo e L. .
CoTy USGPO:1598-751:840

"'7& PN

" HEALTH PHYSICS |
MATERIAL TRANSFER CLEARANCE

. “SURVEY INFORMA‘I]ON R

| ——

BULDING B ROOM NO.

O\ISH S

i "REQUESTED BY . OVISION

" _Wheehead A |
- "DESCRIPTION OF MATERIALREMARKS

Ro\l ofe ®5 op

-

- \k\ - ‘

REMOVASLE BETVGAMNA - -

z

IR

'"-' f:e‘.'su-RFA._(_:__E_: EON?AMlNAnQN g B

WAX FUEDMEHOVABLE ALPHA . 2
' Lipo ST

L2060

dpm/t00cm2

* dpm/100em2

A/O@

L0
HEALTH PHYSICS INSTRUMENTS USED

TP [RCED
- Bl oozs7 IBRIGC12326S

.- SURVEY COMPLETED

. \- ‘%% mgcl% O\.u-e_,n\‘

YOID AFTE

quﬁNS_

UCH-14B (123 794)

R
K
SRR . B y
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| JQRNL Radlologlcal Survey Data
vey Number 3 Date:_(-4-98

\T/

Surveyor Badge No.;_

_ \/ Routine Survey (check if yes) RWP No.__ 8
Buiding_SMWSRA S specific Location: \updhule. NI
Description;_ R ontane Mossobion  Asur ;[z}f of \onyre

areq .

Instruments Used and Calibration Due Dates:_ BTG 1212, 65 ( q-320- q8)
A1 100267 (4-306-93)

\, o

General Description of Radiclogical Conditions;__ Y\ & *eans I Adule! ble,

Contanmunaron Oerectec \:u'l RS

Division or Group Needing the Survey: B]('; l &R Person-hours Spent on the Survey: .5
Completed by (signature):_{Y \osoie Ousen

Reviewed by (signature): _m - Date: /// %43)

Page 10of _1
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ORNL Radlologlcal Survey Data

_rvey Number: 25 Date:

“ime:_A200

SurveyorBadgeNo.__ _ _ ___Routine Survey (checkfyes)  RWP No., SAAS-2075, :

Building: __JJS_B_.‘Z Specific Location: MA&MMM.A__

s . ol pue—,
enddmundlo Kwphn) Nbomdiioy «n) Tn o 0 DY 00
5,'.;4 : O A‘L;a. ._,.A;- omi¥o D ?! ALA A.. oL omd

e Morags -

DiQsion or Group Neeging the Survey.. B Z ﬁ_z &B _ Person-hours Spent on the Survey:

Completed by (signature): ' l

bate: ///2/61

Page 1 of _\

Reviewed by (signature);
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ORNL Radiological Survey Data

<__arvey Number_29__{ Survey # out ok oracrdue Date:{-5-G%
Time,_ 400 Yo Lake erkey >

Surveyor Badge No.:! Routine 8urvey {check if yes) RWP No. SRRS-as15

Buiding SWSR S Speclfc Location: Cmﬂmm&:mmﬁm &

Description: D.r}:c+ fms\« Smrng\‘/ Y doon Rost f-avrQ S

ovound Rins l\"f)?' b,

Instruments Used and Calibration Due Dates:_QT(= 10035, ( y-q-9¢ )
ATl 1312Ls(4:-30-9% O, o6 Wweas1( A-35-9% ).

General Description of Radiological Conditions: D\fzcﬁ_];r_\_ﬁ.ls_b_&;__%_mnd__\.a__ )

- Mon

(N - mod

P4 - 2 . £ 2

-

Division or Group Needing the Survey. B l £R Person-hours Spent on the Survey:_LD_

Completed by (signature);

Reviewed by (signature). jﬁ(/ﬂ/ e __Date: a/%’

Page 1
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ORNL Raduologlcal Survey Data

“urvey Number:__30) Date: \-7-98
el 030 .

/

Sun/eyor Badge No..__ : /& Routine Survey (check if yes)
Building: Sush S Specific Location: Sea.- Lard

RWP No. SRRS- 01 &

/
Description; (enecal Sucvey  Qecgocmed \3\1 naselin €

Aucged Lms\g On e tal Aooded iy Sea- Lomd
-Cor j;A—oraoa

Instruments Used and Calibration Due Dates:_BT(z 100357 (-2~ Q&\
ATE 131205( 9-20-98)

“wéneral Description of Radiological Conditions: Fyxed Contermnotion Levels up

_C.miamgma&m_"_lzm ‘Rmutmo\ Sor Eotey.

Division or Group Needing the Survey;, DTG-] ER

Person-hours Spent on the Survey: HQ_

Completed by (signature);

Reviewed by (signature): . -.Date:. /Aa/qf
’ ) Page 10f _{ _
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ORNL Radiological Survey Data

.Survey Number.__ 4} Date; 1-4-98
\f ’ me Qa@
Surveyor Badge No ___ ' Routing Survey {check if yes) RWP No.SRRS-R0TS|

Building_SWISA S Specific Location: th;\\gss Steel Watre Yank

Description:__ L nxscnal S\.A\’\/f_\‘l oL Warer ans Ox;'\'i,r’

dﬁ.(nr\""c woinaXon .

Instruments Used and Calxbratlon Due Dates;_NTG 124 11,,5 (0-20- QS’)

mumzilﬁﬂ_ao_&rx},_ele—_zsﬁ(ﬁmxsv& 0/ag
\Q‘éheral Description of Rédiological Conditions:j;m‘t__ﬁ;;m}&_%_“@m_o_. .

Olgiha 3100 Gt aknlpe
Division or Group Needing the Survey: £ Person-hours Spent on the SuNey:_ G
Completed by (signature);
Reviewed by (signature): |79 Date: /// 2/ 74
, Page 1%f _|
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ORNL Radlologlcal Survey Data

Survey Number.__ 8, Date: 1-4 -G %

CMe1 00
Surveyor Badge No. Routine Survey (check if yes) RWP NosARS -anTs B
Building: S\NSR S Specific Location:_(lon xarmuinaton_Breo Gmund Watir tank

Description:_Surarg . in dowaDosy Contomnoion  acea

Qyound S-L-olm'\ese, 4 steel Lyoatre e donk, .

‘Instruments Used and Calibration Due Dates;_fy¥ (= \0oR5T ((4-30-98 ) .

D1 1a0a6s (6-30-6%)

’

Completed by (signature).

Date: 784
Page 1%of _\

Reviewed by (signature):







APPENDIX C
HEALTH PHYSICS INSTRUMENT
CALIBRATION DOCUMENTATION
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C-3

o BICRON MICRO-REM CALIBRATION DATA SHEET
Barcode #: Serial #: RS04z HP#: ATG

As-Found
e Test Pass Fail 4 :
=1 visual: Range Dose Rate Acceptance Range| Net Response
Battery : X1000 | 50% 100 mrem/hr g0 - 110
HV: X100 {S%M1L mrem/hr 9-11
Bkg: x10 | 50T REQUnREpmjemmr | 0.9 — 1.1
\ [
X1 Bkg: X1 50% em/hr 90 - 110
X0.1 Bkg: X0.1 50% 10 premfhr g9-11
By. &R Date. 9/5/97
Calibration
Temp: e °C Range Dose Rate Acceptance Rangs| Net Response
Pressure: 74> mm Hg 5% 50 mrem/hr 45-55 kY
Humidity: <5 %RH | X1000 | 50% | 100 mrem/hr 90 - 110 Loo
75% 150 mrem/hr 135 — 165 [4S
Test Pass Fail | - 25% 5 mrem/hr 45-55 5o
Visual:| ] X100 | 50% 10 mrem/r| . 80-110 | /5.0
Battery :| o | 75% 15 mrem/r| 135- 165 ISA
- HV:| 25% 0.5 mrem/r! 045 - 0.55 SO
Overload :| v X10 | 50% 1.0 mremfhr| 090-1.10 | £ o
Bkg: — 75% 1.5 mremhr|  135-165 |/, ¢
x| 50% 100 prem/hr 90-110 | /00
X1 Bkg: Sptlordfs. 5% 160 gremfnr | 135 — 165 7%
: | X01 - 25%- § prem/hr 45 - 55
X0.1 Bk : S Bulfn | 50% | 10 .ﬁrem;:r 9.0 11.0 u‘i
A 7 : By: ,@3 Date: ©//5/27
Performance Validation and Reproducibility Check
Test Pass Fail ~
Visual:| .~ ~ Dose Rate  [Acceptance Range| Trial 1 Trial 2 Trial 3
Battery : | « 100 mrem/hr 80 -110 /00 /00 | /00
HV:| v~ 10 mrem/hr 9 -11 /0 /0 /O
Bkg: —— 1.0 mrem/hr 0.9-1.1 1, O /.0 /. O
X1 Bkg:éz@.,/z,L 100wembr | 90-110. | /oo | /oo | soo
X0.1 Bkg:5@@ 10 yrem/hr 9-11 70 /O [0
1 By: JOL  Date: 6-20-97
“-Remarks: L }
" Reviswed By: _&z ' Date: 25 Juw 92 _

CALOTUSIWKEFORMSWICROREM. WK1



r Designer and Mandachurer

= - LUDLUM MEASUREMENTS, INC.
Indtol POST OFRCEBOX 810  PH, 915-235-5
_,@ e et CERTIFICATE OF CALIBRATION 501 OAK STREET FAX NO. 9]5-;?!;46 7
= SWEETWATER, TEXAS 79556, USA.
_ CUSIOMER _ATG ORDER NO. 224457
Mg ___lydumMoowrementstnc,  Model prere) seddlNo.___ P TS
Mfg. _ ludumMeasuiements, Inc, Model __4310) seiciNo. /0 o 98225
Col.Dale __$/22/¢7 CalDue Oate ¢/ 22/ 22 Cal. Inferval __¢ Months Metedace 202014

Check mark Muppies 1o applcable instr. and/or detector AW mig. spec. T.

0 New instrument

# Mechanical ck,
F Audo ex.

] Meter Zeroed

¥ window Operation

2_%

RHe 40 % Af 2018 mmHg

tnstrumend Recelved  [FWithin Tolar. +-10%  [J10-20% [] Out of Tol.

[ Requiing Repar  [J Other-$ee comments

AphaSensliivity __175  mV BelaSersifvy ____ 4 mV BelaWindow _50 mV
[FCcibrated In accordance with Lt SOP 14.8 rev 12/05/89.

[0 Caibrated in accordance with UMISOP 14.9 rev 12/19/89.

Instrument Vot Set __8© Ve 227  onHghVolage da. High Votiage set with detector connected.
o HV Readout (2points)  Retsinsl, 49K 0V Reb/insh__2220 / 200V
COMMENTS:

Gamme Catbration: GM deteciors positionad parpendiculer 1o souros @xept for M 449 in which e front of proba faces source.

REFERENCE CAL POINT INSTRUMENT RECEIVED INSTRUMENT METER READING*
Alpha Channel
. Digital Readout 400K com o Xo X366
g : 40K cpm yoore “/colsS
4 com zool 003
400 cpm oo oo
40 com i LA
REFERENCE CAL POINT INSTRUMENT RECEIVED  INSTRUMENT METER READING®
Beta/Gamma Channel.
Digital Readout 400K com oot Arees 7/8
— 40Kcpm SO0k oo fo
4k com P 7-e34 229 .
400 cpm Py d-azd LrO0O
40 cpm 22 6

“Unceriainly within £ 10X C.f. wilhin  20%

Ludivm Measwements, Inc. cerfiiag that the above

The Tysiem o the re

¢ has been caiitrated by

able to the Naflona! insllivie
dmmmnmaommn«mammmtmmmmmdmwumeummommmuﬂo
of MIL-STD-454524 and ANSIN323-1978.

ards and Tech ofto toctities of
type of colibration technigues,

State of Texas Calibration License Ne, LO- -1963

Relerence Instruments and/or Sovrces:

¢+137 Gammas 1162 O onz Omses Osies CInoos ey Dessz Oess

[ Neutron Am-241 Bo S/N T304

B Aloha$/N ____Pu-239 12800com ] BelaS/N 1099 1430com C-140145uC1 [ Other

™ m 50N 54668 O Osclloscope $/N ™ Mdtimeter SIN 57390613
NGotinated by _ il adtn e , Date ,;"47/77 ’

Reviewed By
FORM C28 087387

Date {/22'/:?7
S VA
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LUDLUM MEASUREMENTS, INC.

Designer ond A'AcMachw . POST OFFICEBOX 810  PH, 915-235-5494
Scieniific and indurtiol 501 OAK STREET FAXNO. 915-236-4672
Instruments SWEETWATER, TEXAS 79556, USA.
~ Bench Test Data For Detector

Dateclor ____43:10-1 Serlal No_Z o 7pR25" Order #. 226657

Customer ATG : , Alpha tnput Sensitvity — 22 mv
Counfer 2929 - Serial No__Z¥o4c8” BetalnputSensiivity — % mv -
Count Time_Minute BetaWindow 52 my
Other : Distance Source o Defector __/Zay

lotope £237  lotope_7z 77 lsolope_ Lk

High Background Sizo 1259 0m Size /%300 can Size o, /4 S
Voltage ho Beta Alpha selo Agha Beta Aeha Bela
zo0 2 &2 e 295 7 D247 Vzi 2235/
725 ) /) 7829 i 327 6 2572 Z Jodas”
1 0 A ooz} 3¢y | W 2207 |/ 2¢3¢0 :
7 [ 25 03?549 i 2447 2 4o (22
i L00 Z 352 o2l L 28R /2 2228 2 308 -
bt -
/
» \

Signatuie _ L el Jadnd, : Dale_ c/%> /4>

PFORMCAR 022V
. ¢ Serving The Nuclear industry Since 1962 e
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ALPHA SMEAR COUNTER (CTA)
CALIBRATION DATA SHEET
Scaler #: 99043 1.D. #:M134019 Location: ATG
Linearity Sources
ZIpu()#: 1257 430 dpm m1’1.1(2)#" 133% 7470 dpm
opy(3) g 1262] 62000 dpm Chi-Square Soureed#: T 1339 7o 7470 dpm - 43
Bkg: 0.6 As—Found Results Count Time (min): 1
Linearity Test
Source Gross Cpm Net Cpm Efficiency Mean
2404 24034 B2.2% 322%
#2 2465 24644 Sh30% Range (Mean * 10%)
2156 23554 % 29.0% to 35.5%
Source Gross Cpm Net Cpm ney Within Range? (y/n) [nit.
#1 13§ 44\ VY 33%] 7P
#3 20424 04340 R[5 TP
Date: 5—3 1~977__ Remarks: _
Bkg 04 Calibration Results Count Time (min): 1
Linearity / Reproducibility Test .
Source Gross Cpm Net Cpm Efficiency Mean
2508 2507.6 33.6% 329%
#2 2469 24686 33.0% Range (Mean = 10%)
2395 2394.6 321% 29.6% to 362%|
Source Gross Cpm Net Cpm Efficiency Within Range? (y/n) Init.
#1 129 1286 29.9% v TP
#3 20875 208746 33.1% Y 7P
Chi—Square Test _Reproducibility Pass/Fail Im( ] MXA 1P
Count # Gross Net(n) | _(n-%) (o-%P
1 2482 24816 153 234.1 = cpm
2 2483 | 24826 16.3 265.7 7 = average of n
3 2410{ 2409.6 -56.7 3214.9 Sumof n-% must = 0
4 12509) 2508.6 423 17893 Chi=-Square value must be
5 2469 | 24686 23 53 between 10 and 30,
6 2561 | 2560.6 943| 88925
7 2462 | 24616 -4.7 2.1 B = 2466 cpm
8 25041 25036 373 13913
9 2A437] 24366 =29.7 882.1
10 2447 24466 <197 388.1 Performance Range
11 24251 24246 -41.7 17389 T+30 - 2615 cpm
12 A30] 24296 =367 13469. t-30- 2317 cpm
13 2490 | 24896 233 5429
14 2457} 24566 =92 94.1
15 2454| 24536 =127 1613 Chi-Square Value = 1259
16 2445 | 24446 =21.7 470.9
17 - 24941 24936 213 7453 Instrument Efficiency = 330%
18 2509 | 2508.6 23 17893
19 2482 24816 153 234.1
2 2384 23836 =827 68393 \‘M" PIRS3PO9 -
SUM 49326 00 31048.2
Remarks: Cal Due: 5/98 | i e ¥
Completed By:gc D Date: g2 fﬁz :
Reviewed By: Date: §. 30-97

04=8-19
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BETA SMEAR COUNTER (CTB)
CALIBRATION DATA SHEET
Scaler #: 99043 LD. #: M134019 Location: ATG
Linearity Sources
. PTe(1)#: 3121] 4200 dpm YT 3122| 27500 dpm
PTe(3)#: 1256 378000 dpm Chi-~Square Source#: "ER3122 o5 27500 dpm T Y
- - Energy Response Sources
PTe#: 3122 27499 Cl#:  2007A | 355193 ™SrOY#: 1263 [ 15863
Bkg: 57 As—Found Results Count Time (min):
Linearity Test d
Source Gross Cpm Net Cpm Efficiety? | Mean
4814 4757 /N W% _175%
#2 4852 4795 ~ N\ _174%|  Range (Mean * 10%)
4908 4848 176% 157% to 192%
Source | GrossCpm [  NetCpm | iency [ Within Range? (y/n) Init. |
#1 731 614\\_ p 160%] 77 P
#3 63089 63032 "~ 167%] Y TP
Date: Remarks:
Bkg: 61 Calibration Results Count Time (min): 1
Linearity / Reproducibility Test
Source Gross Cpm Net Com Efficiency Mean
4443 4382 159% _ 160%
#2 4456 4395 160% Range (Mean x 10%)
471 4410 160% 144% to 17.6%
Source | Gross Cpm Net Cpm _Efficiency Within Range? (y/n) Init,
#1 700 639 152% v TP
#3 58713 58652 15.5% AN o TP |
- Chi—Square Test Reproducibility Pass/Fail Initt | 444 72
N~ Count # Gross | Net (n) (n=1) (n=H) )
1 4411 4350 -4.6 212 Energy Response
2 4381 4320 =346 11972||  Source Gross Net Eff.%
3 4473 4412 574 32948 #Tc 470 409 160%
4 4416 4355 04 02 *Cl 114814 114753 323%
5 4522 4461 106.4] 11321.0|  *St/°Y 5065 50041 315%
6 4373 4312 -42.6 18148
7 4320 4259 -95.6| 91394 n = cpm
8 44701 409 544 29594 1 = average of n
9 4272 4211 ~143.6| 206210 Sumof -3 must =0
10 4439 4378 234 547.6 Chi—Square value must be
11 4387 4326 -28.6 818.0 between 10 and 30.
12 4374 4313 -41.6 1730.6 1= 4355 cpm
13 4433 371 174 3028
14 4432 4371 164 269.0 Performance Range
15 4519 4458 103.4{ 10691.6 f+30- 4553 cpm
16 4362 4301 -53.6 2873.0 E-3o - 4157 cpm
17 4474 [ - 4413 58.4 3410.6 ]
18 aB|__ oL —426| 18148 Chi-Square Value = __19.63
19 4365 4304 -506 2560.4
20 4516 4455 1004 10080.2 Instrument Efficiency = 15.8%
SUM 87092 =00| 85466.8 .
Remarks: Cal.Due $98 o n R,ﬁc e T source wsed 20 Oh
~ Completed By: Date: §-29-97 :
Reviewed By: M Date 5.30-97

04~30~70
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ALPHA SMEAR COUNTER (CTA)
: CALIBRATION DATA SHEET
Scaler #: 99043 LD. #:M134019 Location: ATG'
Linearity Sources ‘
WPpy(l)#: 1257 430 dpm ‘ mpyQ#: _ 1339] 7470 dpm
BPu(3)#: 1262) 62000 dpm Chi=Square Source #: Z=824 ¥} ¥:e 2500-dpmi Th
Bkg: 0.6 As-Found Results Count Time (min): 1
Linearity Test Ja
Source | Gross Cpm Net Cpm iciendy’ | Mean
2404 2034 o\ \R22% 322%
#2 2465 46440 H W\ 3.0%|  Range (Mean £ 10%)
256 psih] N7 T 3159 290% to 355%
Source Gross Cpm Net Cpm NI/ Efficiency Within Range? (y/n) Inil.
#1 135 1344 3%y i i
# 20424 204234 9% 1 ol
Date: 5-2/-97  Remarks: /
Bkg: 04 Calibration Results Count Time (tnin): 1
Linearity / Reproducibility Test .
Source Gross Cpm Net Cpm Efficiency Mean
2508 2507.6 33.6% 32.9%
#2 2469 2468.6 33.0% Range (Mean + 10%)
2395 2394.6 321%) 296% to 36.2%
Source Gross Cpm Net Cpm Efficiency Within Range? (y/n) Init,
#1 129 1286 299%| vy TP
#3 20875 20874.6 339%)___ ¥ TP
Chi—Square Test Reproducibility Pass/Fail fnit. | §4.4d  T10FP
Count # Gross Net(m) | (n~%) | (n-H) . .
1 41| 406 =396 15721 o= cpm
2 450 449.6 ~30.6 9394 ‘% = average of n
3 470 4696 -10.6 1134 Sumof n—H must = 0
4 510| 509.6 294 8614 Chi~Square value must be
M 472 4116 8.6 748 between 10 and 30,
6 468| 4676 ~12.6 1600
7 473| 46 -7.6 585 1= 480 cpm
8 507| 5066 26.4 6943
9 528| 5216 474| 2420
10 501] 500.6 204 414.1 Performance Ranpe
11 483 4826 24 . 55 T+ 3ore 546 cpm
12 480 4796 0.6 04 . A-30= 415 cpm
13 458| 4576 =226 513.0
14 478| 4716 =26 70
15 457 456.6 =236 5593 Chi-—Square Value = 23.70
16 471 4706 -9.6 93.1
17 521| 5206 40.4 1628.1 Instrument Efficiency = 19.2%
18 493 4926 124 152.5 ' .
19 501| 5006 204 414.1
20 451] 4506 ~29.6 §19.1
SUM " 9605 0.0] 113826
| %
Remarks: Cal Due: 598 . AT(’z L g: source u¢ 51 :gt GEL
Completed By: Date: 5.49-97 ’
Reviewed By: 72 Date: 5~-3o-9 % .
-L-(9
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BETA SMEAR COUNTER (CIB)
i CALIBRATION DATA SHEET
Scaler #: 99043 LD. #: M134019 Location: AFG*
Linearity Sources
PTe(1)#: 3121 4200 dpm. ®Te@)#: 3122|2750 dpm
PTe(3): 1256] 378000 dpm Chi-Square Source: MTATO=0GAL 40200 dpm o
Energy Response Sources
PTc#: 3122 I 27499 ¥Cl#:  2007A | 355193 OSroY# 1263 l 15863
Bkg: 57 As—Found Results . CountTime (min): 1
Linearity Test  —SN\//
Source Gross Cpm Net Cpm — Getay-2) Mean
4814 47571 {7 L VN 1739 ' 175%
#2 4852 45T N\~ \= ¥ 174%]  Range (Mean = 10%)
4905 4848] — 176%)  159% 1o 192%
ource Gross Cpm "~ NetCpm Efficiency Within Range? (y/n) Init.
#1 731 674 160% v TcE
#3 63089 -~ 63032 163%1 _{ 2P
Date: 5-g|-jfz - Remarks: / . )
Bkg: - 61 Calibration Results Count Time (min): |
Linearity / Reproducibility Test
Source Gross Cpm Net Cpm Efficiency Mean
] 4443 4382 15.9% 160%
#2 4456 4395 160% Range (Mean * 10%)
4471 4410 16.0% 144% to 17.6%
Source GrossCpm | NetCom | Efficiency ithin Range? (v/n) Init.
#1 700 639 152% y (dd
#3 58713 58652 155% Y Vi
: Chi—Square Test Reproducibility Pass/Fail Init. | EAM T2/
Count# | Gross |Netm| (-my | (n-mye_ o
1 6669 66081 - 78.7 6193.7 Energy R nse
2 .. 6538 6477 -523 27353  Source Gross Net Eff.%
3 6626 6565 357] 1245  *Tc <611 ~02%
4 6598 6537 11 593 *Ci . /4—61 ~0.0%
5 6623| 6562 27| 10693] *SifY | 1  ~611 -04%
6 6702 6641 111.7] 124769 . )
.7 6664 6603 73.7 543171 . n=cpm
8 6590 65290 .  -03 0.1 o = averageof n
9 6601 6540 10.7 1145 Sumof p~% must =0
10 6508 6447 -823| 67133 Chi—Square value must be
11 6568 6507 -3 4973 between 10 and 30,
12 6548| 6437 -423[ 17893]- = 6529 cpm
13 66301 6569 39.7] 15761 .
14 67091 6648 118.7 14089.7 Performance Range
15 6522 6461 -683 46649 | T+3o0- 6772 cpm
16 6551 6430 =393 1544.5 A-30= 6287 cpm
17 6620 6559 29.7 882.1
18 6453 6392 -1373| 188513 Chi-Square Value = __ 13.53
19 6587 6526 =33 109
2 6499] 6438 913 83357 Instrument Efficiency = _ 162%
SUM 130586 =001 88370.2 .
Remarks: ;Cal.Due 598 ATGS Te 1 Soutce “54 {; . CL,"‘ )
Completed B MON, : Date: _§-29-97
Reviewed By:

04-20-20

Date: 5. 20.97
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\

ou il ZASTHUnECT

PANGAKE PROBE GM

V==

CALIBRATION DATA SHEET ATE
Bareode #:_7)/4(, 459 seial#: /00503 HP# ———
As~Found Radiolagical Respanse
" Temperature:  °C Pass Fail . Curment Acceptance Instrument
T Bressure: mm Hg Visual: Source Source Range Response
Humidit: % Battery: Strength {net cpm) {netepm)
Thermometer ID#: High Voltage: “Tc 0.12 uCl -
Barometer D#: y— | e a0 2g | 008 ucl -
Hygrometer [D#: \ T*SSEE:I‘J:!:N{ %95r-Y | 0.03 4C! -
BotaSett  '%Cy Sdu'rc;:'_“"_—" “Reset 0,1 mRM -
Pertormed By: __ S 47 Response: W7es. 1.0 mRfh -
Daw: 4-3>-9 Z Background: _ ¢pm 10 mR/Mh -
Radiological Calibration
Temperature: 137 °C Pass Fail Currant Acceptance Instrument |
Pressure: Zimm Hg Visual: v swrca. SOGmo Range Response -
‘ Humidity: Y77 % Battery: ] :%smngth {net cpm) {net cpm) l
Thermomater ID#: ﬂbing’ﬂ High Voitage: ,1// Wl 7-8'.-21:?}10 . | 2o =2¢b00 o YOO |
Barometer ID#: 1 Audio: [ ] e 0.12 ¢l Reoo =15 700 VS oD l
Hygrometer ID#: ___\] V. Alam: |(v/4 38c1..]  0.08 uCl 15300 =3, 000 |26 oo I
o . Reset (.~ Hsr-v 8&ici 700 =000 |/ 00O |
GetaSet [ 137¢5 Source: /0192 Response: o 0.1 mRMh 226 =275 26 O ,
_ Reproducibitty: [/} r 137¢4 1.0 mAth 2250 =270 |2 ¢oo (
Background: /0 cpm - Overload: 10mAm 122,500 =22500 |24 £ |
Pertormed By: _ LB L Taal2 | 10mRh 12250 =37500| 24 |
oate:_9-3p-97 Trial 3 10mAm |2 Soojzlfoa 248 i
: Performance Validation
Temperature: _23 °C Pass Fail Current Acceptance Instrument ‘
Pressure: &mm Hg Visual: v Source Source Range Response :
Humidity: SO % Battery: 1 Strength ._{netcpm) (net cpm)
Thermometer (D#: #3923 High Voitage: 1 9.1 mR/n 4225-__215_ 20 ',
Baromater (D#: audio:{ 1 187cy 1.0 mR/h 250 =2750 | 2600 '!
Hygrometer 1D#: é Alam: M , 10 mRM 0500-7] 500 ’5"%/ |
WCs Source: /032 ' Reset|
Background: _gg_cpm 'Response: l/ Performed By: m Date: f,@,z 2
Ramarks: .
N Reviewed By: 7&/{,\ \ Date: 9-1p- 77 :

{
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WON - FIFTE TnSTRUmEL]

FANUVARL PHUDE UM

CALIBRATION DATA SHEET ATG
Barcode #:_1] /46 ¥5¢, seial#: /) 21320 HR# ——

As—Found Radiological Response
L Temperature: _'C Pass Fail ) . Current Accoptance Instrument
N Pressure: _ _ mmHg _ Visual: Saurce Source Range Response
Humidity: ~ % /B:.tt’am ‘ Strangth (net cpm) {net cpm)
Thermometer ID#: - o e 0.12 uCi -
Barometer D#: NOT Ré?g&%& sc) |7 g08uci -
Hygrometer ID#: i NEW /\“S ﬁ;r; W5-Y | - 0.03 uCi - :
BetaSet __ '37Cs Source: Reset. 0.1 mRM - i
Performed By: ( 5737 Response: 137¢q 1.0 mR/M - i
Date: 9. 3>-97 Background: __ cpm 10 mAM - i
: Radiological Calibration
Temperature; _.-?_"L' c Pass Fail " Cument Acceptance Instrument |
Pressure: ;7 3(>_mm H§ Visual{.” Source Source Range Response ’
Humidity: __ﬂ% Battery: / Strength {net cpm) (netcpm)
Thermometer ID#: /39839 - High Voltage: (/ Wipm k¢ 81-&5;:(:1 2[00 = 2600 | 22000 |
Barometar ID#: - Audio:|, / el [ 0.12 uCi /2. 200 ‘75L7oo /3,', voo |
"Hygrometer [D#: !l’z , ANam: /,a ey 0.08 uCi E300 -3tovo |27 oop ‘
‘ o Regat|~” 081~y %%l ,r7o'o - /8 boo /6', opo
“Bsta Set | 37csSource: {o/8.)Response:|” . 0.t mRM 225 =298 ’2 Lo
" Reproducibilty: 310 1.0 mRM 20=2750{ 2 500
Background: __Z&“cpm-.' Owﬂold:/ . 10 mRM ':500-.2&500 2'3( E
 Performed By: (£ 71,7 Trial2 10 mAM 2500 =27500! D 3L I
Oate: ~4-%.97 Trial 3 10 mRM 2,59a~.27i5oo 23( |
- Performance Validation
Temparature: 23 ¢ Pass Fail «Cument Acceptance mstrumsm{
Pregsure: .Z‘S:G_'“"' Hg Visuat| 1 Source - Source . Range Rasponse
Humidity: h{b_} Battary: T Strength (net cpm) (net cpm) |
Thermometer D#: 1 /35779 High Voltage: 1 0.1 mR/h 25 =275 92 |
Barometer ID#: : audi:] | "req 1.0 mRM 2950 2750 | D0 |
Hygrometes ID#: i; ANam:VH 10 mAM ,25,5 oo =J27560 975‘,(/_‘
'37cs Source: /O/F D7 Reset: Mf :
Background: _‘M__O_cpm Response:| Performed By: % Cate: 2,@22

Remarks:

Reviewed By:

7

9-30 ¢

1

NS

—a

—
7

4
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- Mow- e Tustoed CA: g::?msupgfff s(mET ATé
Barcode #:_ /4,46 & Seral #:_979p / HP #:
As—Found Radiological Response
" - Temperature: °C P Fail Current Acceptance Instrument
v Prassure: mm Hg Visual Source Source Range Response
Humidity: L J— L e Strength {netcpm) {nat cpm)
Thermometer D#: ‘| NOEIM@E i 71c 0,12 uCl -
Barometer ID#: r,N EW ‘W»ﬁ soct | g.08 uci -
Hygrometer ID#: Aarm $9gr-Y{ 0.0 0! -
' Beta et 'CsSource: __ Reset 0.1 mR/h ~
Performed By: ' @dz Response: 137¢g 1.0 mAM -
Date: Q, 22,2:2 Background: _ cpm 10 mR/h =
Radiological Calibration ,

Temperature: _&3_°c Pass Fail Current Accaptance lnstfumem
Prasgure; _’_7,_3_6;_mm Hg Visual: Source Source Range Response .
Humidity: 44 % Battery: J Strangth (net cpm) (netcpm)

Thermometer ID#: 37/ 2352 High Voltage: | A/ Wipm .{78;1?1-514& 2/00 = 2600 ,,790 O l

" Barometer ID#: Audio: |/ o1e 0.12 pcCi 2 Joo = /5 700 /7, 000 |

Hygrometer D#: Q& Alarm: - Rey 0.08 uCi 75 300 -3;, 200 O‘Zgaoo l

Reser| /| | |95r-Y [orbebuc /{;, 70~ /800017, vor)

LYm Set _L__ 137Cg Source: @L&Z_anonse: 4 0.1 mRM 225 - 275 '2EQJ

4 Reproducibilty: S 97gg 1.0 mAM 2280 =L 750 |2 Sna f

Background: 3 epm- Overioad: {\~] 10 mRM 12 50p~24 500 a';,? Ssoo!

Performed By: __ {4 £ Tral 2 10mRh 122500 :?’/;500 : :p’ooi

Oate: _ §-30.97 Trinl 3 10 mAM 2800 27850029 s0OI

Performance Validation

Temperature: 23 °C -PassVFail - Current Accaptance | insrument

" Pressure: ?g,_mm Hg Visual; Source Saurce Range Response ;

.. Humidity: <0 % - Battary: Strength (net cpm) (netcpm)

Thermometer D#: 4y, /35£3S High Vortage:| ] 0.1 mR/h 226 =275 S60 :

aamméwr 0#: ! . Audie:] v~ '370q 1.0 mR/M D9cp =950 950 ‘

Hygromater [0#: Alarm: /}/ 10 mAM ‘ S0 -_;75‘00 )7/‘
137¢s Source: /) f > Reset( | " "

Background; _ﬁ_cpm Response:| Pedoqned By:i%___ Dawe: _Z.é&i;

Remarks: 1l .
o Rovim.ned By: ,/(Q-V/—\S Date: § - 30 ’51
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pou- HIZC 2 CALIBRATION DATA SHEET #T6—

Barcode #: 0/ YoYe O Serial#: /2 53( / HP #:
;_ As—-Found Radiological Response
. . Temperature: ___°'c Pass Fail | - Current ] Acceptance Insttument
' N~ Pressure: __ mmHg Visual: Source Sourcs Range Response
Humidity: WIRED Battery: ; Strength {netcpm) (ne;cprﬁ)
Thermometar (D#: NEW lFISIRUME oltage: e __0420! ! -
Barometer D#: <=~ " Audio: *ci 0.08 4Cl n
Hygrometer ID#: ANam: %0gr-Y | 0,03 uCl -
BotaSet:  '¥CsSource: ____ Reset 0.1 mRAh ~
: Pertormed By: | 75X Response Wes | 1.0mAM -
Date: 2— §D~QZ _ Background: ___epm 10 mR/M =
Radiological Calibration ,
Temperature: 723 °C Pass Fai Current * Acceptance Instrument |
Pressure; _Z_{b_mm Hg Visual:{ _1 Source Source Range Response
Humidl(yf YRz % . Battery: v Strength {net cpm) (net cpm) °
Thermometer ID#: _g// 392 39 High Voltage: Wipm ﬂg':gfucl 2090 =2600 ,42@0 '
: Barometer iD#: - { : * Audie:|v” 1 Te 0.12 uCj 2, 800 ~45,700\/3 oool
I Hygrometer ID#: " Nam /t/// gt 0.08 uCl | 5300 =3, 000 |75 500
; L - Resst)/ Wsr-Y jiA%c 14,760 =/8.000|/4 000 |.
BetaSet |  '37CsSource: 4732 Response: 0.1 mRM 225 =~ 275 o |
Repraducibility:| | Wgs | 1omAM 250-2 750 | 2 v oo
Backérodnd: Y0 com overioad:| ] - __tomBh |72 Spo-27 Soo 02?5' X
Pertormed By: _( 957 Taaiz | 10 mAm 2500 =27 500 | 22,54 |
. Date:_§- 30-97 | Thals 10 mRMh 2500 =27.500|.22.5 f |
| Performance Validation '
Temperature: _,,_73__ *°C Pass Fail Current . Acteptance lnstrumentJ
Pressure; _Zime Hg Visual: Source Source Range Response °
Humidity: g__ % " Eattery: “] Strength {netcpm) (net com) |
Thermameter ID#: _yy, /3547 G High Voltage: 0.1 mA/h 225 =275 Yo |
BaometeriD#: | Audio:| ] Wigg 10mRh [ 2.250-0 720| S¢00
Hygrometer [D#: _J/__ Aarm:| 41 tomAm - |1) 500~ 29500 9'73
137¢s gource: M}’ Resst|"| /. _’
Background: io__cpm' Response: Performed By: ﬁ___ Date: 2, Z _27
i ‘?f'narks: ] — '
N o Reviewed By: ,[:1\ \ Date: ﬁ;? 0/? 7

 E—
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‘ oM TIPL S e DIV UL L L e AL A DN ILLA LIVIN F VUG
SRSTRMEST RADIOLOGICAL CALIBRATION DATA SHEET o 3
Barcode #: /}/(2&255 Serial #: /pp HP#: AT/ Detector Type: M
As—Found Radiological Response
Pass Fail Response Verification As~Found
.. . Temperature: °C Visual: Range | Source | Activity | Response| Efficiency Efficiency (%,
N Pressure: mm Hg Battery: Number| (dpm) | (cpm) (%) .
Humidity: % _—"Audio: X1 5793 | 2230
Thermometer ID#: \“E“ Alarm: X10 9735 18,200 Acceptance Range
Barometerlof. \ a é& A\ Heser: x100- | 9101 | 176,000 L -
Hygrometer ID# :le E’SEE%{ground: X1000 | 9105 P.480,000
\'\.-»/, Response: Scaler | 9785 18,200 :
Cal. Factor: Calibration Factor Verification .
100¢m? | Activity | Cal. | Acceptance Range | Response
Source #| (dpm) | Factor {cpm) {cpm)
Parformed By: gﬁé Date: 9-27'97 -

Jow-APFE IOSTCuME T Radiological Calibration
Pass Fail Response Test/Efficiency Determination
Temperature: 2.3 °C Visual: |/ Range | Source | Activity | Response| Efficiency | Average Efficienc
Pressure: /.3, mmHg Battery: Number| (dpm) | (cpm) (%) I 1.3 |
A Humidity: . 5¢D % Gamma Rej: X 5793 22%0( 320 | /9
Thermometer I0#: wﬁ Audio: X10 9735 | 1820|2300 | / 3 Acceptance Range

e
o
Barometer iD#: Narm: (A x100 | ot01 | 1000] 23f | /3 || /2 - /¥
]’2 V]
v

Hygrometer ID#: Reset: X1000 | 9105 p.48B0O™|3/0K | /. 3
: Background: Scaler | 9735 | 1820|448 —+—>
;  Response: Reproducibility/Unitormity Test
Reproducitility: Activity | Acceptance Range’ Response
" Unifermity: |« Position (dpm) {cpm) {cpm)
M{-Dﬂeminatlon o — Center, 17600020 7Kk =253kl 23 k
© 100 cm? Soizrce iyity _|~Fesponse | Cal. Center, | i “i - 23 K
: Numbet pm) T~={cpm) | Factor Comer 1/Hes! - 23K
_— ' T Comer 2/Toe 23K
/ : T __Comers’ ) —
" Pertormed By: S Z Date: 9. 997 Comer 4" ; only. | ——

Performance Validatio

Pass Fail - Response Verification Calibragion
Temperature: _ 23  °C Visual:| ] Range | Source | Activity [ Response| Efficiency Efficiency (%)
-Prassure: 73(, mmHg Battery:| ' Number| (dpm) | (cpm) (%) I /? :
Humidity: o E % Audic:| ~ X §793 22%0| 00 /3 AL
Thermometer D#: M/39£39 Alarm; X0 9735 | 18,200 ;,(//( M Acceptance Range
Barometer ID#: ] Reset| ] x| o101 | 176000 234 /2 [ /> ~ /¢
Hygrometer ID#: Background:| ] x100p | o105 p4sooo| 304" | /3
Response: Scaier | 9735 | 18200 ¥4 —
Cal, Factor Calibration Factor Verification
100°¢ Cal. | Acceptance Ra -Respﬁe

Source # | (dpm) | Fa - cpm) (cpm)
Parformed By: Date:d. 70 - _\\

- marks: £FEYCIVCIES
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FANUAKE PROBE GM

oo 5 TuSTRTET o RATION DATA SHEET ATE
Barcode #: /YL Y6 seraie:/2/245 HP# ——
As-Found Radiological Response
o7, Temperature: =  °C Pass Fail | Cumrent Acceplance Instrument
=" Pressure: ___mm Hg _Visuat Source Source Range Response
Humidity: \“(,’gauw Strength (net cpm) (netcpm)
Thermometer ID#: 0’& ®To 0.12 uC! -
Barometer ID#: ,31 g e | o.08cH -
Hygrometar {D#: . Alarm: Wgr-Y|  0.09 uC! -
BotaSet _ 'WcsSource:  Reset 0.1 mRM -
Performed By: (5742 Rasponse: 197ce 1.0 mRM -
Date: 2 b 2'2 Backgtound ___opm 10 mRh -
Radiological Callhratlon
Tarﬁpemture: A3 °¢c Pass Fall Current Acceptance Instrument
.~ Pressure: 77.3(» mm Hg Visuai |/ Source Source Range Response
Humidiy: 9 % . Battery:| ] . Strength (net cpm) (net cpm)
. T
Thermometer ID#: 77/ 22834 High Voltage: /| 4Tpm ﬁzg.-ﬂ-yCI 100 =~ 2boo|2 o0 |
- Barometer [D#: Audio:[ ] %re 0.12 uCl /.2,900 - /5 700|/ 5'3 YY)
Hygrometer ID#: \1’; Alamm: /A? ¥a) 0.08 uCi ', 300 = Flooo |7, ood
e Reset \/ W5y q.j?]-g;gg-ml 4 700 = /8 0ocl) T 000 |
%SQt |l 'WcsSourcs: [p/3) Response: v . 0.1 mR/ 226 =275 | 2261
Reproducioitty: | ] gy 1omRm |2 250 - 2750 Lot o0 | :
Background:_9_0___cpm- overioad:| ] 10 mRM 22 500 =~ 27,500| Ryx |
Pedtormed By: _ AL - ' Tislz | 10mRM |22 S0p =27, 500| 2YK |
Date:_-30-97 Trial 3 mRh 23 o0 =29 500l ZYK
. : ) Performance Validation
Temperatre: 23 °C Pass Fail Currant Acceptance Instrument |
Pressure: Z&mm Hg Visual:| ¢ Source Source Range Response .
Humidity: s> % Battery: 1 Strength (nat cpm) | (net cpm)
Thermometer D#: 41,39 839  HighVoltage:| ] 0.1 mR/A 25 =275 | %0 |
Batametar D#: f autier| 1 || ce WOmAh (225, -2950| 200
Hygrometer (O#: _ Aarm iV 10 mA/M b) S00 =7 750& jj/(
187¢s Source: rg2 Resat: 7 '
Background: _iO__cpm Response: Performed By: % Oate: 9-70 -5 2
qum: .
\/ Reviewed By: J/// é} § Date; 4 ~30 ’jL
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BICRON-SURVEYOR-MX7 PANCAKE PROBE Nov-Deg 97
CALIBRATION DATA SHEET
Barcode #:._ /L5 0O Seral#: D035 HP & A7 o] 3 )
As—Found Radiological Response
\_/ Temperature: °C Pass Fail Cument Acceptance Instrument
Pressure; mm Hg Visual: Source Source Range Response
Humidity: % Battery: Strength {net cpm) (netcpm)
Thermometer ID#:  W/39539 High Voltage: L 0.12 uCi 12,800 - 15,700
Barometer ID#: _ /39§39 Audio; 3¢ 0.08 uCt 25,300 - 31,004
Hygrometer ID#: _ 139259y NOT REOUMU 1! WS-y | 002 4Ci 14,700 — 17,900 !
) h -
Beta Source Set; i “NEW |NSTRW } 0.? mRMh 225 - 275
197Cs Source: /07821 ——r——RuRIONEET| 157¢s 1.0 mR/ 2,250 = 2,750
- Background: cpm 10 mRM 22,500 ~ 27,500

Pedo}med By: SiZéz Date: /2.2 :Z

Radiologlcal Calibration  7lsw- pA4L

Temperature: _21‘ c H Pass Fall Cument Acceptance Instrument
Pressure: 7_‘/6’_ mm Hg *Visual Source Source Range Response |
Humidity: __&% Battery: Strength (net cpm) (netcpm)

The:mometer ID#:  W/739839 High Voltage: / Wipm 0.04 uCi 2,000 ~ 2,500 2/0 O
darometer ID#:  W/39839 Audio: [/ #8Tc 0.12 yCi 12,800 - 15,700 z; OO
o farometer 0#:_m139539 Alarm: [/ %o | 008 4l 25,300 — 31,000 9 } 000
Beta Source Set: - 7 Reset: |,/ %05r-Y | 0.02 uCl 14,700 — 17,900 7 7500
1%7Cs Source: 10082  Response: 0.1 MR 225 - 275 950
Background: _5(.cpm-  Reproducibilty: [ 157¢g 1.0 mRM 2,250 - 2,750 EDO
Overload: '] 10mRM | 22500 - 27.500 |24
Performed By: SMZ : Trial 2 10mRM | 22500 - 27,500 {25
oate: /).2-97 Trial 3 1omAMm | 22500 - 27500 |25 £
Performance Validation ,

Te;nperaxuré: 2 °C /ﬂm- Pass Fail Currant Acceptance .Instrument
Pressure: _'Zﬂmm Hg /rﬁl' ‘Visual:| /] Source Source Range Response
Humidity: 20 % Battery: | L] Strength {netcpm) {net cpm),

Thermometer ID#:  W/39£39 High Voltage: W/ 0.1 mRM 225 =275 - | 240
Barometer ID#: _ 74739839 Audio: || %cs 1.0 mR/h 2250 ~ 2,750 |7 700
Hygrometer ID#: _ 739739 Alarm: | ¢/ 10 mAm 22,500 - 27,500 | 254
157cs Source: 20782 Reset|v| | )

Background: ﬁ_ cpm Response: Performed By:; ; j ZZZ Date: 42-,2- ZZ

\'\‘-_.A_v_;narks: +* é,ﬁmm{ with a0 alam cqﬂgéi /,fj
Reviewed By: —JQ&M“ZMQ— oate: /s /o7
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Reviewed By: /f/z e

. PANCAKE PROBE GM ATE
- CALIBRATION DATA SHEET Medel (D
Barcode #: Seial#: /2 34T HP #:
. ) As—-Found Radiological Response
(. Temperature: °C F" ﬁgff PassFai | Curment Accaptance | Instrument
Pressure: ___ mmHg 0 N> Visuat Source * Source Range Response
humidl: % ep, Batery Strangth (netcpm) | (netopm)
Thermometes ID#: High Voitage: %re 0.12 4Gl X -
Barometar O#: Audic: % | 008uCi N
Hygrometer ID#: Aarm: 05—y |  0.03 uCl \ - o
Beta Set: WCsSourcs: . Reset 0:1 mRM \'
Peformed By: 2% Response: 187cs 1.0 mR/M -\
Date: 37(&72 Background: ___cpm 10 mRM - \
' Radiological Calibration
Tempsrature: _.)_«L'c Pass Fail " Current Accepﬁnca Instrument .
Pressure: jf_mm Hg Visual: 4/ Source Source Range nesponﬁ
Humidtty: _éj_% Battery: -] Strangth \ {(netepm) (net cpm)
Thermometer ID#: /) 39537 High Voltage:| < Wpm | 041 uCl , - 20
Barometer iD#: E awgio ] || T | oo \ 2t /t/ Ao
Hygrometer [D#: nam:| A/ AL ¢ 0.08 uCi \ LVW 4 9@20& I
\_’ Reset| 1" | [%8r-¥ |7 0.084ci . \ -TuctR. /7; o0l
BetaSet |  197Cs Source: (6/£2 Response: v ' 0.1 mRM —\-’r ébb‘
Reproducibitty:| 1T 137¢y 1.0 mRMm \ o |lasee '
Backgmund:_ﬁdépm ' Overioad: - 10 mRh K , '9 3k
Performed 8y: _ 253 itz | 10 mAm -\ vk !
Oate: _ 8//¢/G7 Taals |~ 10 mAM = \ ayK. i
: Performance Validation
Temperature: &m ' Pass Fali Current . Acceptance - (nstrument |
Pressure: _’_Z&mm rig Visual:|.” Sourco Source Range Respanse
Humidty: /[ % Battery: |~ Strength (netepm) | fnetcpr)
Thermomater [D#: ﬂ{,ﬁ 812 High Voltage: v I 0.1 mRMh l At apéQ'
Saromater D#: Audio: 197cy 1.0 mRM W YENE i
Hygrometer ID#: Iiz ' Mam: |/ A4 10 mA/h ' - YA [
© 137Cg Source: _fp/22 Reset: |, ' i
Background: _5'0 cpm Responsa: /| Performed By: !é'ﬁz Date: 9 /8-97
arks:
O

Date: (8 446 3%



{
Oeiigner and :'Amvfachnf LUDLUM MEASUREMENTS, INC,
} POST OFFICEBOX 810  PH, 915-235-54
J| seerifecdaniel  CERMEICATE OF CALBRATION - o onamen o0 msiszssin
_ SWEETWATER, TEXAS 79555, USA..
JSTOMER ___ ALLIED TECHNOLOGY GROUP ? ORDER NO. 2040961227497
.19, ___luckmMecisrements,inc,  Modsl 12 sefciNo. _(2[379
Mg LudumMecsvements Model 449 sealNo. PR 128054
Cal. Oate 07110497 CdlDue Dafe 01110198 Cal. Inferval ___& Monlts  Meterface 202-356
Check mark Ecppnex 1o applicable Instr. and/or detecior IAW mig. spec. T 73 _°F RH 23 % At 7038 mmHg
O New'rstrumen!  Instrument Received DWith Toler,+-10% [J10-20% [J Oul of Tol. [X] Requiring Repair [[] Other-See comments
2 Mechanical ck, B4 Meter Zeroed O Background Sublract O input Sens. Lneadty
Ld F/SResp.ck i Resetck. O window Operafion 4 Geolopim
&7 Audio ck. (] Alom Setting ck. I Baft.ck. (Min.Vol) ____22 VDC
(X Cafbrated In accordance with LMI SOP 148 rev 12/05/89. -0 Coiibreted in accordance with LMI SOP 149 rev 12/19/85.
, i ’ Thresh
Insument Vot Set __ 900V inpuisens. __3.5 _mv Det.oper__s® Vot 35 mv R = m
[ HV Readout (2poinls)  Rel.finst, S0 500 v Relynst___ 2010 200V
COMMENTS:
Gamima Caibration: GM detectors posianed parpendicular © souroe except for M 44 in which the front of probe feces eource.
REFERENCE : INSTRUMENT REC'D INSTRUMENT -
. RANGE/MULTIPLIER CAL POINT "AS FOUND READING" METER READING*
e X 1000 400K cpm foo
X 1000 100 K epm {00
X100 40K cpm 4y 77
X100 10K cpm YA, , top
X10 R 4K-com AT oo
X10 1Kcpm - - / /) [
X1 400 cpm [ /7 tog -
X1 100 cpm' : ' (RO

All Range(s) Callbrated Electronically

“Uncericinly within £ 105 C.F.within ¢ 20%

REFERENCE INSTRUMENT INSTRUMENT " REFERENCE INSTRUMENT INSTRUMENT

CAL. POINT RECHVED METER READING® CAL. POINT RECEIVED METER READING®
Digital log
Readout Scale
Ludium Measuremonis, tnc. cedifias thal the above has been caffbrated by 1 1o iho National Inslitvie of and T facillies of
ofher [ nrhuvaboendaﬂvodiomoccnplodvmmmdpnydculmnmﬂambunddvodb,lh.m(nupoacuﬂwlmllchﬂqm
The callb ysle to the of MIL-STD-45662A and ANSI N323-1978. State of Texes Calibrolion Licerse No. LO-1943

Reference Insiruments and/or Sousces:

1 Gammasi CIne2 onz Omsss Osos Oriccs Dvare COlessz Messt [ Nouton Am-241 Ba /N 1-304

O ApnasiN _ {J BetasiN {0 Other

z m 500 $/N Osclioscope $/N [ Muitimeter S/N 57770262
Callorated By: @7 §4OCE oate _/—/10~27 ,
Rewi "By' m\Aa '\\\Gm\w oate __{~14*92

FORMCZ!A osV13/7



LUDLUM MEASUREMENTS, INC.,

g Oesignor and  Manfockurer
Scinificond ndaid  CERTIFICATE OF CALIBRATION o i
- SWEETWATER, TEXAS 79556, USA,
CUSTOMER _ATG ORDERNO. 226457
g Modl 12 setaivo, {21392 (ial3149)

g, Model 449 senaiNe. PR [28 06/

Cda.Date __9~27-27 CaDueOate {1 =~27-27 Cal.nterval __¢ Monihs  Meterface____ 202.354

2 ¥ ™ &% Af____6978 mmHg

Check mark E[cpdes to applicabte instr, and/or datector AW mig. spec. T.
O Newtnstument  Instrument Recelved .ﬂ Within Toler. +10% [ 10:20% [J OutofTol [ Requidng Repair [ Other-See comments
O input Sens, Unearily

&4 Mechanicalck B4 Meter Zeroad [ 8ackground Sublract
EF F/SResp.ck &2 Reset ck. (O window Operation 4 Geotropkm
4 Audio ck. [0 Atam Satfing ck. 4 Batt. ck. (Min.Volt) __22 VDC )
ﬂ, Calbrated n accordance with LMI SOP 14.8 rav 12/05/89, [J Caibrated in accordance with LMi SOP 14.9 rev 12/19/85.
nstrument Vot Sel ____ 900 V' input Sers. _,2£__mv Det, Oper._____ 900 Va_235 mv F@m L mv .
" EJHVReadovt{2poin)  Reflins____ SO0 SO v Retast___ (SO0 | (795 v
COMMENTS: !
Garoraa Cofbratiore. GM dweclors posifonad parpandicuby § source expept for M 449 which fhe frond of probo #8008 eurce. )
. REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL POINT ."AS FOUND READING*  METER READING*
X 1000 400K com Yom foo
~— X 1000 100 Kcom (00 [Oo
X100 {oo 400
X100 10K epm oQ 100
X10 4K cpm %o 400
—X10 1Kkcpm o0 (X&)
X1 400 com yao Ton
X1 100 com oo (00
*Uncerainly within£ 108 CF.within  20% ALL Range(s) Callbrated Elechonically
REFERENCE INSTRUMENT NSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL, POINT RECHVED METER READING® CAL POINT RECHVED METER READING®
Digitd Log
Readout Scae
Lmnmmmmhdhm“* rit haa been coll the National fnsiivte of §t and Tech ,Uhh. foclllles of
other bars o have been daved b scospied vohoes of arct phyionl condionl & hOYS ban Afw: o W o YR of curalion lec /Y.
Stote oﬂmn Cdhibration License No. 10-1963

The coftbration system conforms fo the requirements of MILSTD-45642A ond ANSI N323-1978.

Reference {nstruments and/or Sources:

cr137 GammasN i1z O 6112 O msss Osies Orioos Overe Oessz Cess

[ Meutron Am-241 Be §/N 1-304

O Other

0O Apha$N O setas/N

o mutmetersin_5 7779242

3 mS0ON ‘7)‘/"52’ 0, Osclioscope S/N

g“c::m«::ecmsy. l/MA %7”‘7@»,&

Date

5-27-927

Reviewed By:

PORM C22A QSN 367

/M%

Octe ;Aag o=



C-20

[y Oesionerand Momtoshes LUDLUM MEASUREMENTS, INC.
Sckaeitic and rckalil CERTIFICATE OF CALIBRATION ORKSRE  TRNe rans i72
' " SWEETWAIER, TEXAS 79556, USA,
_CUST OMER AIG R ORDER NO. 226457
-5 fe. — ludmMegsurements inc,  Model 12 soaiNo. 1 0% 324
g, Model 49 sefaiNo. PR 133 259
Cd.Date ___5-27-27 Caipuedate [/~ 27~97 Cal.nfervl __6 Monthy_ Meferface____202-356

Checkmak [cppies fo applicable Instr, ond/or defector AW mig.spee. T___ 22 % RH 45 % Al___ (078 mmHg
[J Newwsiument  Instumend Received [ WithinToler, +10% [ 10-20% [JOutof Tol. [] Requidng Repalr (] Other-See commerits

B4’ Machanical ck, 2 MaterZeroed [ background sublroct D input sens, Uneailty
&4 F/SResp. ck © B2 Resetck, " [0 window Operation &4 Geolropism
B Audio ck. [0 Mom Sefiing ck. . & Bott.ck. {Min.Volt) __22 VDC
4 Catbrated in accordance with LMI SOP 14.8 rey 12/05/89, ([0 Calibrated In cecordancs with LMI SOP 14.9 rev 12/19/89,
Psument Vol Sel - %00V inputSens. __36_mv Del.Opo__300 Vol __J6_mv Bamals = m
&2 HV Readout 2 points)  Refuinst. 500 / SEE V Rttt [SOO IS0 v
COMMENTS: '
Gamme Cafbraion: G detacions positionad parpendicular o source axcept for I 448 n which the front of prabe foces souss.
: REFERENCE INSTRUMENT REC'D INSTRUMENT
‘ RANGE/MULTIPUER CAL. POINT . "AS FOUND READING"  METER READING”
N X 1000 400K cpm (oo (oo
X 1000 100 X cpm {oe ) [vo
X100 40 K cpm Yoo Y®o
X100 10K com ' 100 — Tgo
X10 SN 4K.com 390 ) Yoo
X0 __lXcpm 25 (0
X1 . 400com Yoo ¢ O,
X1 100 cpm (00 {00
"Uncertainly within £ 108 Cf. within & 20% ALL Ronge(s) Calibrated Elecironleally
REFERENCE INSTRUMENT ANSTRUMENT - REFERENCE ANSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING® CAL. POINT RECBVED METER READING*
Digital
Re%‘gmﬁ ‘52319

———

Ludivm Mmummmmlmmmw hat been cakbioied by slandands iraceabls to the Mallonal Instiiute of Standards and Technology, or fo e collbralion fackllias of

cther or have beon derved o occopsed voles of natural physicat consiants of have been derved by he ratio iype of calibration lechaiquot,
The cotit sysiom fo the s of MIL-STD-45642A and ANSINY23-1978. Slate of Texas Calibtafion license No. LO-1963
Reference Instruments and/or Sources:
ci-137 Gemmast D162 DO ciiz Dmses Osios Olrioos Overy [essa Clesss [ Noutron Am-241 B §/N T304
(0 Apha$MN [ setas/N 0 Other
. I msoyn 20683 [ Osclioscope SN & Musmeter sv_277702.6 2
NN
Calbrated By: Vw Ptvocd: bate __D~27~ 927

Reviowed By: W : Date ?é;?/z 7

FORM CA  O5/1897 /




APPENDIX D

OFF-SITE SHIPMENT APPROVAL RECEIPTS
' AND RECYCLED MATERIAL
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4

LOCKNEED .AITIW

Memorandum

Bate:  December 12. 1997

 Tey §. A Herron .
o W, P. Carlton, T. K. Cothron, T, W. Morrls, R W. Oliver, T, P. A. Perry,
A. D, Reynolds, L. B. Rodezs, M. L. Whitshead, EC Docamsat Coats-RC,
Fle-CLE

Froms T. W, Morris, K-1001, MS«7123, 241-452
€. L. Sair, 9116, M5-2098, §76-8006
Sabject: Sbipment of Scrap Matal from Old nydrafncm'e Facnily Damalition (9“5A-3 N

Mmmmotmuﬁpmmpoﬂmummdwthsom approval is
granted to ship scrap matal in Roll-Off Biwlosd Number 1 (consisting primasily of metat from the
wppor levels of material/grout storsge bins 1 snd 4 and andliary strugtiral supports Sron all four
material/grout storags bins) to the epproved recycling vendor, This approval is based on our veceipt
of documentatian that the cogdltions in Conard Sh:r’;lllzw?mmd:mw}wlmvebemm
for the afcrementioned serap metal.

CLS:TKC:ag
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LOCKNERD MaAR rTnjé'

Memorandum

Date: December 19, 1957
To: S. A Herron
P " W.P. Carlton, T. K. Cothron, T. W, Morsis, R. W, Ofiver, T, P. A. Peny,

A. D. Reynoids, L, B, Rodems, M, L. Whitchead, EC Document Center=RC,
Pile-CLS

From: T. W. Morsls, K-1001, MS 7123, 2414931}, | —
C L Stair, 9116, MS 8098, 575-8006

Subject: supmnt of Serap Metal from Old Hydrofracture Eadllty Dmolaﬁon (SHSBJ

Buedupmmmcwdthammm proposal information submitted to this affics, spproval is -
mnudtonhpmpthRnﬂ-OEBMm&Nwwz(mhmpmnﬂvo!m&mms
bodies of material/grout storage bius | and 2, auxdlisry stroctucal supports, and two laddes) to the
spproved recycling vendor, This approval is based on our receipt of documantation that the
eendthemdSuu’uNwmberzs 1997, mwdumzoymmwbmmﬂfwthe
aforemectioned sorap metal _ _

CLS:TKC!Ir
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| e
LOCKHEED Mnnruu%

Memorandum

Date: January 5, 1998

To: S. A. Herron .

e W. P. Caslton, T. K. Cothran, T. W, Marris, R W, Oliver, T. P. A Perry,
A. D. Reynolds, L. B. Rodems, M. L. Whitehsad, EC Document Center—RC,
File-CLS

From: T. W. Morsis, K-1001, MS 7123, 2414921} \ & 3D ——m
C. L. Stzir, 9116, MS 8098, 376-8006 ’ :

From: Shipment of Serap Metal from Old _Hydmfmctun Facility Demolition (98-35C)

Based upon owr review of the shipment proposal information submitted to this office, approval is
granted to ship scrap metal in Roll-Off Bin/Load Number 3 (consisting primadly of metal from the
bodies of material/grout storage bins 2 and 3, with some support and cone parts) to the approved -
recycling veridor. This approval is based on our receipt of documentation that the conditions in
Conard Stair’s November 25, 1997, memorandum to you have been met for the aforementioned scrap
metal, ' E

CLS:TKC.Ir

Subject:



LOCKHEED ma‘nnW
Memorandum
Date: Jammary 6, 1998
To: S. A. Herron
¢ WPCadton,TK.Cor.hmn,TWMoms,KW Oliver, T.'P. A. Perry,
A. D, Reynolds, L. B, Rndem s iteimnt, EC Document Centter—RC,
Flle-CLS

From: T. W. Mortis, K-1001, MS 7123, 2414921 Y\’\&A
C. L. Stair, 9116, MS 8098, 576-8006 WP
Subject: - Shipment of Scrap Metal from Old Hydrofracture Facility Demolition (98-35D)

Based upon our review of the shipment proposal information submitted to this office, approval is
granted to ghip scrap metal in Roll-Off Bin/Load Number 4 (consisting primarily of nietal from the
body ofmatmallgrout storage bin 3) to the approved recycling vendor. This approval is based on
our receipt of documentation that the conditions in Canard Stair's Novanbet 25, 1997, memorandum
to you have been met for the aforementioned scrap metal. .

CLS:TKClr
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LOCKHNEED ‘uannn;%

Memorandum

Date: Decamber 7, 1998 -

To: $. A. Herron

e W. P, Carltan, T, K.Cothrun,TWMoms,R.W OIrver.TPA.Pmy
A. D. Reynoclds, L. B, Rodm, ekaiifiitrted sl C Document Center-RC,
File-CLS

From: T. W. Moris, K-1001, MS 7123, 2414521.F T & MW~
C. L. Stair, 9116, M 8098, §76-8006 [ fveme’ A S2ic ‘

Subject:  Shipment of Serap Metal from Old Eydrofracture Facility Demotition (98-35E)

Based upon our review of the shipment proposal information submitted to this office, approval is
granted to ship scrap metal in Rofl-Off Bin/Load Number 5 (consisting primarily of stainless steel) to
the approved recycling vendor. This appraval is based an our receipt of documentation that the
conditions in Conan Stair's November 25, 1997, memorandum to you have been met for the
aforementionsd screp metal,

CLS.TRCIr
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@285 9B 14:26 : T:SOUNGAL 423 B62 1413 P:@2

| @ Southern Salvage Scrap Meﬁaﬂs, Ine.

. 903 W, Carter Ave,
P. 0. Box 29!
Harriman, Tennessee 37748
Phone (423) 882-5669 - FAX (423} 882-1413

e, .5, Hov
B oy Kfafm%é Takeh st 3759

| LOdJ;H:‘ H’O.a« O- ueﬁL UJ.e.JﬁU’% S,ZDZOO LAS
oF ¥844 00 Per Cioss T o Paid oo ¥203.4)

Load #7 Hao 0 Net waige 4 BuHo LBS

- Lood #2Z Wow QEAJALQ@JUV\ U.)‘wi%/fd' 00 IBs
for Staed, Liith Hhe Steed Qttached 4o
He Staimbad He Puce Lotdd hose loson.
 Quourd 08¢ fou ity lomnpany Resmoved
He Exeoss Steel 4 Clean Your Mrotewsd
he!d e Price. e %ugt,ﬂ | por. Clean otiual
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SOUTHERN SALVAGE SCRAP METALS, INC,
Lower Carter Street
P.0. Box 29t
HARRIMAN, TENNESSEE 37748
Phone 882-5669

o LL%

TARE M bs.  PRICE AMOUNT y /

e Pbbt wFEZ 3

i

. GHOSS PICE AMOUNT

0.

. " 4
] Lounonmy
GROSS : bs.
TARE______ s PRICE  AMOUNT

~

3/M . /{{5

76‘4;4 v Tow /D 0. 4]

Y
W‘

Wa WIIl Not Be Responsible For i
Damage To Trucks While Unloading

TARE




| 8285 98 14137 o T:SO0SAL 423 682 1413 P:3

| @ Southern Salvage Scrap Mct&ﬂs, Inc.

- 903 w. Cartar Ave,
P. 0. Box 291
Harriman, Tennessee 37748
Phong (423) BB2-5669 - FAX (423) 882-1413

4.6, 31995

2 *}o “Tickcet # 32005

loag #1 haa o Ne¥ weqht 18680 £65
o W’PJO'O fon Creoss Tons o fold o #51:75‘3

Load #2Z han a Net wz)ep.}fg- 3.‘3180 LBS ot
#9400 o bress Ao w Pand oF 4 370,83

Load #3 hoa o Not et 4 13600 Las o
106 por Craess Tos e Pud of 4585.52

Te M@* w@ﬂw) M ket £32105 L

WLD hbl alaj’w '\rosﬁ'féﬂ>amcj MW
by ¥9U 00 <Peace.7 |
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SOUTHERN SALVAGE SCRAP METALS, INC. .

Lower Cartes Street -
P.0. Box 291
HARRIMAN, TENNESSEE 37748
Phone 882- 5669

wlec 23,9
- ﬁﬂ% | |
Address Mﬂ“l i

AégdazJ x&*1L_r

‘ GROSS"
R EQ’ é Sd fbs. AMOU“‘T :
& /éww.bjf 2

Wdﬁ.,

/ ROSS 0 Ihs.
ﬁAﬁEMlbs PRICE moum?,}
30 _bs. ﬂ/ s.374

(pj:::si—‘:s 4Pm ’5 AMOUNT V
NET }3 NDO s, TOTALM

NG 32105«

SANIERE -

\f, Wo Wiil Not Be Responsible For
Damage To Trucks While Unloading
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