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EXECUTIVE SUMMARY 

TheOldHydrofractureFacility(OHF),iocatedatOakRidgeNationaI 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 ofthe Old Hydrofracture 
Facility (OHF) bulk storage bins and water tank at Oak Ridge National Laboratory (ORNL), located 
in Oak Ridge, Tennessee. These inactive facHities 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 mSTORY 

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 of2000 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 lo~-Ievel 
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. Isolated 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 lb each. 
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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 I 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) 5,000 lb. 

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 a result, 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 lb 
each, according to estimates from the crane operator. The water tank weighed approximately 
10,000 Ib, based on the crane operator's estimate. 
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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; 
• 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 
• demobilization. 

2.1 MA TERIAL 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 from the structures. 

e. Segregated radiologically contaminated materials that could not be feasibly decontaminated 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 
specification and Division I, 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, fonowed by the water tank. The external 
components, bins, and water tank were then transported toa 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 radiologic!ll 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 con tam ination, 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 .. 



5 

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. A TG-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 RADIOLOGICA,L 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 !o 
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-Bl\SED PAINT 

All work involving lead was performed in accordance with the site-specific Lead Compliance 
Plan. Loose paint chips tha(were encountered at the facility were collected and managed as required 
per the Resource Conservation and, Recovery Act. All personnel were required to have 
,A TG-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. 

2~ 
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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. 
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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 Hfts. 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 required 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. 

• 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. 

• 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 ofthe ExcavationlPenetration 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. 

• 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. 

• 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, A TG Health Physics personnel 
(ORNL certified and approved) performed a radiological survey to establish contamination areas 
and the extent of contamination present. As a result ofthe 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 exposing'previously unsurveyed 
surfaces was performed with continuous coverage by the A TG Health Physics personnel. A daily 
routine survey schedule was established by the A TG 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: 

• fixed surface contamination, 

• loose surface contamination, 

• general area dose rates, 

• "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 lOOmrem/hour at 3 Ocm), 
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• air quality, and 

• free of radiological contamination. 

Preliminary radiological s,urveys 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. OHF DISMANTLEMENT 

6.1 EXTERNAL COMPONENT REMOVAL 

External components including the conduit, hydraulic lines, chutes, catwalks, ladders, lighting, 
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 'N 

proper precautions were taken. Personnel were dressed outwith 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 laydown 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. 
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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 froI,TI shifting, thus preventing 
an unstable or swinging load. 

• The area was evacuated except for necessary personnel, whic~ 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, whi.ch 
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. 

• The chokers wereremoved, and the bin was rigged 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. 

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

• 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-covered laydown area, and 
chocked to keep it in place. ' 

• A radiological 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 HEP A vacuum was used to clean up any debris or lead-based paint chips that may 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. 

( 

~ 

.0. 

~r 
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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 explosive 
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 ofthe 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. 

• Before breaching the water tank, air monitoring was performed to ensure that an explosive 
atmosphere was not present. 

• 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 ofthe 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 ofthe 
tank, and the section was free of the tank ana 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. 

• 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. 

• The end supported by the forklift 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. . 

• The re~ainder of the tank was resting safely on the ground and able to be cutinto manageable 
sections without the assistance of the forklift. 

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

• The cut sections of the water tank 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 ineffectiv~. 

• Sections were sized for disposal into radiologically contaminated waste containers or for 
placement into a recyclable metal ro II off. 

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 w~re 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. 

.:s 

..... , .. 

;~~~ 
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• A dike was built 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. 

• The residual 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. 

• The remaining residue was removed with a HEPA vacuum. 

• The surfaces were scraped with metal scrapers and then vacuumed again. 

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

• 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 SeaLand 
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. 

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

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

• 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 SeaLand 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 SeaLand contianer contained sections from bin # 3 and 
the top, bottom, and small areas of the stainless steel water tank that could not be 
decontaminated. 

• Radiologically clean metal was placed into rolloffs for recycling as scrap metal; 53,660 Ib of 
scrap metal were recycled. 
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• Lead paint chips were double-bagged, labeled with a raqiological.tag, and placed into a 55-gal 
drum. 

• 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. 

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

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

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

• The equipment trailer, postings, barrier fence, and other equipment and supplies were removed 
from the site. 

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

• Waste containers were sealed, labeled, and staged. 

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

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

• The storage tents were surveyed for radiological contamination and verified clean. 

• Keys to the gates were returned to the ORNL Project Manger. 

• 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 

J. 
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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 to radiological 
contamination or lead was incurred. Radiological surveys verified that no personnel contamination 
occurred. Toward the end ofthe 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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~rveYNumber: 1.\ . l:>ate:'}Cc-lp -91 

Time: 0$00 
~~=--------------------.. 
Surveyor Badge No.:, ___ , __ Routine Survey (check if yes) RVVPNo, NI& 

BuDding: Nt A ' Specific Location: fR I C bC)n~f rrO\\jx:;; 

DeScsiPtion:J..nc~ ~ ~ C .RaDel DC}!!!'p 'j.~,I,:c~, sJ 6 D . 
~~O"'t.~~~~·fL-()'i!laS, 4ln:tbt.d 

-,,---.--- 0. \.. ~ k ~ \J &. . J)y 1- ~aCl.papD ~ 'bud' h) »C \23 fl I fl:»L= 

, ~J.~Q ' 0..rrvi. \'.Ml,.h \ AI \ 0 

Instruments Used and Calibration Due Dates: A1C:r \b(>3 51 (9 -30-98) 
Arb- 29&9(,5'/ 98) I\xCr \()osoa( 9-.30-98) -\ 

'~~------------------------------------------------------------------------------------
General Description of Radi~IOgiCal Conditions: Me ,>frN'>..S:©o\\'D>9., < ICX) D?ro/ boGS 

f\\pb,o I f.. \Cfx> '\.)\)fY\1 bAs i:t;\f1~ CCmprroQ.:h..o ~QrL 
,i ~. 

r ~1:.o.tm,'!)) ahon ~ > )'UJ ck.N-,;- >.if~ . 
~( 

9iA.c fm:t.aCl.h.C ~lb) &P 'R~u+~ .LaQDPl)\.ll()()G~~ 
,i. d lV, C:l pm Lt l'1l"l_LxrJ"? ~ - t1..A:l!'\"l\.l'rl\.l . . 
J~ , 

Division or Group Needing the Survey: Ps:rcc IEJS.. Person-hoursSpent on the Survey:-2-
, i 

Completed by ('ignature):U~ 
Reviewed by (signature): .... _ Date: / /;'!ftr 

Page 1 df..l-
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B-12 

ORNL Radiological Survey Data 
.. INay Number: .5 . Date: \0-d9-91 
Gnj3: Q$Cl:'> 
---------....---------------_ .. 
Surveyor Badge No.:, ____ _ _ Routine Survey (check if yes) RWP No·t;I&·,3CCA ~dt£ii 

Building: 18 5~ Specific Location: D \l, E 
'--~~---------------------------------

Description: lhst .b,;' Ctrc-o>1S\' 5\)'o/f\1 s\n ~\e.c:! Q,n:..q r . 
Ct~kc +- b 'V ~Jf:s. 

Instruments Used and Calibration Due Dates.: !;t1G: B5o'+'%:. r... Ie -19 - <18) , 

111lz.1QQ.3S'1 (C\ -::0 ·9 ex]. I4T(~ldJ do. to s L ~ ~?I)-9 '&J 
-~-------------'----T--

·'G"eneral ~escription 01 Radiological Conditions: An kArqr Dao SD:r£O($ =\..aKc:o 

Dl\ StA\ff \.! lOb])P,,?1 605 a.~ s;ho ) LICCO!>PtJ\ rbQ~ja,"n.I-rQ· 
Qn~Qb {)D bndfl f > Ure. bot <a£~fc =\xd b.1 r'?,trpo\/9 \ cq: 

b1ns \-4 \ Coo4-erm100trno o.rtn iltrle:r f'U):y:Q1OC; ~ bt,.;::tt:- 3 

Cf.\)nA\~SS¥o~dtcl P.5¥I.lO,. See. \1\np=&>r Ob5e rokS ' 
Division or Group Needing the Survey: All:r I £.B Person-hours Spe~t on the Survey:~ 

Completed by (s~n.tur.): ~ DIMe Q 

Reviewed by (signature): ~, Date: I pdt.( P 
Page 1 o~ 
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B-14 

ORNL Radiological Survey Data 
<:.~rvey Number. 06· Date: ;0" 30 - q 7 

Time:...LLQ.a 

----------------------------------------------------------------------------------------
Surveyor Badge No.:l 

Building5\. ),5 (j S 

_ .bl.B. Routine Survey (check if yes) RWP No.S,BBS;4D75 

Specific Location: Dt\ E WA.'1 f ( \0.1'\\' 
• • 

=0~=~t:~:, . . 6 
&&\0 . 

Instruments Used and Calibration Due Dates:.A~T.lojU:~aIQ.S,l.("lau9.Jo.(_S4/ ... qJ.t.8)1----____ _ 
AT&- IbD357 ( 9 - 3D-Sg) I Aie,. 1 25:UQ I ( q ~ .3Q - '18') 

f 

0------------------------"T""----------------
General Description of Radiological Conditions: ~Q.b~a..k-> t:>u b,!,' 8 '1 ~ &,1, \~ 

\) . 
.:1\ \. \. @ D tcw;J, !. r \ [):",['J !;:rm, Q.~. C' Q.K\.o...trr-H~ !~ 9 n 

U· . < 

fuad ri ~±o.".h) JM ohd ,O>.b f"".cI ~ Q • (5" . . I . 

G.l~ ltA40 hto ~ ~rn'>.O)>A.) Ct:tct~o ~ 
• () G 

~ ~oot>·~ 3Q'>. onD »'Ytn /100 ltro do. . . 

D~ision or Group Needing the Survey: A1C:r / t R Person-hours Spent on the Survey:.iKL . . I . 

Completed by (signature): ~ Q.....",,) 

Reviewed by (signature): 7dk-. . __ . Date: J !t"d If P 
Page 1 of .2:::.. 
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B-16 

ORNL Radiological Survey Data 
". ':'Jrvey Number: 7 Date: \CJ -30 - 9 tot 

\ . ..:...dl1e:~ 

Surveyor Badge No.: . _ Routine Survey (check if yes) RWP NO$B~~d615 

Building::.S\W$ e S SpecifIC Location:...lO~\:\I.iE......lBo...IJ.l au' _*'.;.,;,....".3"'-________ _ . , 

Descript.ion: M~, "'co O","X>O c:\.uw-;r ~ G;lll roi ,,9 1.1 % ~@.it: :; 
~ -b. r\ ~~,,-\..&u , .. ~ .~UJ...J.._.C\..tJ) u • 

, \ --"..-------,-

Instruments Used and Calibration Due Dates: ~,.C;r \c:rJ3SJ' (9 - 3D -98) I 

~lC:r1 dS~b\ L'1-:3r:> -9.S,.) 

~neral Description of Radiologicai con~itions:~~";' Gm ~\ LA '=t • f ' \ ",d VN> 

.&nw.AM.P,C p o.b~bo ('t('J~~"Jjl p'o o.tr"d lQcoS')oro fllX><:.Jw\~ 

~.~. {:"\'t=,id... ~r«O~.ffi)1.~\!\f\Jy.NU> .~ 'J. .--- -. . U u 
1bC>o ~ra"llX)rro?-1» \~Qron<XXJm2.; ~ -~>D.. . 

~~.d. , ()\)\>b\L) clglirlad '. . 

Division or Group Needing the Survey: Pac;- I £. R Person-hours Spent on the Survey:~ 
, . 

Comptejed by (signature): ThC\qqLDiD~ 
Reviewed by (si~nature): {!&iJaJla--

\~. 

__ Date: ;j;ejq f 
Page 1 of A.. 
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B-18 

. ORNL Radiological Survey Data 
C::urv~y Number: j? Date: \ \ • y *.91 

. ,lIe. 'j 4 bOr3~ 
'~.:... .. "" -------
Surveyor Badge No.:. ____ _ _ Routine Survey (check if yes) RWP NoSAB $·a01S 

Building: S\u5B 5 Specific Location:'..l.Dc:J~ol.Fl..-...JJ5""'-W\'Q..l..-~...:..:-l\-:l.-______ _ . " 

Description: ffiCl!:t1C;)'Q ODd OIl':fLt Rf\S¥... &\.tPJ<'i..'1 Do 

rJU+<:'id7_ f::L{ bl~.~ 4- • 

Instruments Used and Calibration Due Dates: 0s1 & 1 DDc,S1 (, q -2;,0 -98'> « 

. iJr'1& \~Sa_b \ CL~o ... 9iJ 

~neral Description of Radiological Conditions:fu $;;'~) \ ~ 511'" v X \1 de;: ty ( ±LO 
. I 

f\o·-trg,nssy.s: cfoblE Cl')O"Harrr"ncrl-tOO Db O\J=TS\dc.. 0,,· 

_t>\ 0 . E~~f d b'f ~ -~O~rrcA L~"t:..\s '\ ~.P :to }oOOClJDm!ttx 

Do ad pbQ o\f*'±fci , 

Division or Group Needing the Survey: £\1(7") t.-\i;.. Person-hours Spent on the Survey:..aa.. 

Completed by (signaluie)', ~ 
ReViewed by (signature): ~ 

o 

Date: Ihtf'j" 
Page1Ot_ 
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B-20 

ORNLRadiological Survey Data 
, ~urvey Number: 9 . Date: \ \ ~ \....j ~ q J 
'0 ,me: 09Qb 

-----------------------------
Surveyor Badge No.: ______ _ _ Routine Survey (check if yes) RWP NoSliIjS-aOl': 

Building:$\LISe S Specific Location:~(""') .. ".l...F'___'B~\nu· _~",;",-\,__ ___ ,"",--__ _ 

Description: n,q-,x CC\~ K Clod smA5Sc;.\\t; Su-,cy" ,,' 
..,. '. f 

QJ~hi~ ::&, I Ou±....~t'L .2)\))'''YX \1 DO\\). 1?,()odcm""l ,---
_~\SC 5~~(~_ 

Instruments Used and Calibration Due Dates: Crrc:r /be.:;29 (;). 9 a) I 
~\(;,. 10c>"''35:1 (~~C;8':t~.\ 'dtsal.o fLO. -~o ... qRJ 

\~eneral Description of Radiological Conditions: FYi t cl bf.*A - ~Qrmfr()C\ 
~ QQ~lw"OA+to'O u..\> =to \\D,QDO Dpm llDC> CJvy)~1 :;a 0 

Division or Group Needing the Survey: ~JCT I f.R Person-hours Spent on the Survey:..d..O.... 

Completed by (Signature):~ 0 ~ Io.,..,)( bh) N\(t~y 
Reviewed by (signature): {JitLJ~ .' Date: I/; ;r(r J 

Page 1 of~ 
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B-22 

ORNL Radiological Survey Data 
10 ' Date: \ \ - 4 - Q'1 !Survey Number: 

<.~./me: I lC?C'2 '----_ ... -
Surveyor Badge No.: v Routin~ Survey (check if yes) RWP No., ... D ...... BI..L-_ 

Building: 6\QS11 S Specific LocaUon: .... \;,I6.)""h~,~h-..r .... Su.XIIoI:.~ ____ --..:. ___ ....,-

Description: S<.Du.::L..~ \UQ 0 ~ <Q l l ~\ 9) ~ 
.~ LuuDL ~ __ £J2~~. ' 

'Instruments Used and Calibration Due Dates.: (:tJ& ., n Q 2>51 ( ~ .. 3Q ~ 9 8) I 

~1G-~[)Dsc>a L q~3D -ct<aJ 

.~neral Descriptio,n of Radiol~gical Conditions: ':t\.c 1t~ R cl ~ t,,1)~Jy\.A~.~.Aa. Q. V Q 

C'.f)l'p.!J\IlYI\O Mol L£rn) d Ql!u :it at \, \ L! t c\ 1. N C ~ iJ/\ .\ .& ~ ) 
'>" ,loA ~ () , f\ g 0 ~ DO LP . 

Division or Group Needing the Survey: ~ 1 (;r J L'R.. Person.t1ours Spent on the Survey:~ 

Completed by (signature): ~l,¥:!~ d ~ ~ " 

Reviewed by (signature): {!i;;))l.,(dr~ .... 

'-' 

_ Date: I hxl'1! 
pa~ 



B-23 

ORNL Radiological Survey Data ' 
, ~urvey Number: \ \ 'Date: \\- \ 8 .Cf' 
'Jne: ,aoo ' ' 

Surveyor Badge No.:' . VRoutine Survey (check if yes) RWP NO ..... I)Q ......... __ 

Building: SW5f\ 5 Specific Locatlon:,_U_)"""bd:&-.-· _t..-.!<l\~tA--_______ _ 

Description: RQ\~ \ ~~ (§u.\.~ ~ f.,DS "lLra 

lJ..J:u~ "~LU ~\ & ._ ._' 

Instruments Used and Calibration Due Dates: it'ICr \OD057 ( 9 -~D -98) I 

~., 6- lobSOd (9·::'0-58) 

'~neral Description of Radiological Conditions:~ 1: fAO 5¥ t/''f AD If _ 
• • I 

~1"\"'tot~\\Xl..:.nJ:l_n . c1~ +f.L+ £..d_b\\~'fC.L ClrfA, 

Z>W'?A(S . 4tH LAS ~ "tco l)$>ro I uxs a\ pha ) 
L \(Y)(") 1)PmJJ.aS ~~il .. ~~, 

Division or Group Needing the Survey: Prl(r 1 cc::..R 

ComPIetei1 by (signature): = D."""..,,, 
Reviewed by (signature): .~. 

.~' 

Person-hours Spent on the Survey:~ 

Date: /1(?lq! 
Page 1 of..L-
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B-24 

ORNL Radiological Survey Data 
~urvey Number: \ d, Date: \ \- \ 55 -S :1 

\....)lme: l \ op 

Surveyor Badge No.:_--.:.-__ _ _. _ Routine Survey (check if yes) RWP No . .DJl 

Building:S\\>S-B 5 SpecifIC LocatiOn:_c. __ -..... lc.Ilw:::l.Q~al.....-________ _ 

Description:~ ~ 01 f\'1 (:> n ~ -l.cs cO ~ ;oC4 to""" \ 'D \,>0 Q'r 

~ £..b.+V-~. ~Lrtf...~~c;J~b.li'S. ... ~ - .. ~ - .. ~--.-

Instruments Used and Calibration Due Dates.: ~1(.,.. \ Dl~ ~SJ l ~ ·3Q - 9 g) 

~"TG In("'}S6;} (3-3D-'18). AT(; d.QaU_S~J .. 

'General Description of Radiological Conditions:~ \ ~ j.~ d..- \9.A 0A.oJh~,tf.M.Q"~' 
0~ro~~,kn ~cL ,)llM ~rvn.w.J\~ . 

." .' \ 1 

M e>\J.bJl ~ t iJ~~:-' 1ooG;:' :0.-:-' ------

Division or Group Needing the Survey: A1C:r 1 £. B. 

. Completedby(signalure): ~h 
Reviewed by (signature): ' . f 

;;,..;., 

Person-i'lours Spent on the Survey:~ 

.. _Date: i/;qf1J 
Page 1 of.1.:-



B-25 

ORNL Radiological Survey Data 
~,urvey Number: 13 Date: \ \ - ¢ 5 - 9 "1 
\2.:,.)1e: (:)900 

Surveyor Badge No.: .L.. Routine Survey (check if yes) RWPNo.--M 

Building: S \U5B 5 Specific Location: \4 .p. iiCs', \E.C 

Description: }l Q uts ~ £:. );Hl't Y 1-'t 0 S. \.\ .y. tJ''9 ~ h:. c 
I , . \ 

t:.. f Ci\d \ 0 1 Df" I c..c, L hu.t.£.'i. V" Ga'C"''t-~: ...:;-- - , . -----

, Instruments Used and Calibration Due Dates: 1116- dA ~ 9 l 5/ 9 i) 

\~heral Descripti~n of Radiological Conditions; Cd} d 15<:" SntYf,-9 '(" s. ~'bf. 0 

c>n F\ocu::, \.I.)A\\$. CoN Io...\..l,cirrof,.oti.aQ'1>pM/lQQ~' 
""'" ~ 

{)..><Qho. '-'2.00 DQ?mIIOQc.rd:b-~· 

Division or Group Needing U1~ Survey: A-J& I £.B.... Person,.!,oursSpent on the Survey;~ 

Comp~ted by ('ignature):~...",) . 

Reviewed by (signature): ';, __ " 

'--' 

'Date: I /1ft! 
Page 1 of .l.-

~ ",; 

" 
'~ 

..>1< 



B-26 

ORNL Radiological Survey Data 
....'Jrvey Number: \ Y , Date: \\ <as =9 '1 
'0me: \I.t CD 

Surveyor Badge No,:, ______ _ L Routine Survey (check it yes) 

Specific Location: A J C:r .,. E.D t Building: SWSp" 5 

RWP NO._D ........ 9 __ _ 

Description: \S.m /,,*'0 t. Sui \/2 'i +0 c..bf.&.¥. ~CH: Cp04-0rrol Y10.410 ( 

\~ <d-rEQj Of.S;'3OC±fci 0:, OK ~oc' Y<O!..\..s~9 ,dn'o '6.\ ~~, 
Cznd S'rW\~\n9_, 

J 

Instruments Used and Calibration Due Dates: f\ 1 C:r 1 DO 3S1 ( <1. ob ~ q g j ) 
141fz. lo.oS691 (9-30 "9*) 

\~neral Description?f Radiological Conditions:-1lQ ..rrClns.t'l «( o.bh:: .. · 

Go~~\L'I.LL-hl)~ O<i ±'Lc._+~m~l~i"C.'L CI~-'!l 
J -'. 

5tmf.,o,($ 

Division or Group Needing the Survey: 'A"'& I f... R Person-hours .Spent on the Survey:~ 

Completed by (SignaJu,"):~~%) 
Reviewed by (signature): Date: I t (/tit 

Page 1 Of-,--

'"-,, 



B-27 

ORNL Radiological Survey Data ' 
""JNey Number. I 5 Date: 11- ale ~ q ~ 

01'1e: Ut30 

SUNeyor Badge No.:_~ ____ _ L. Routine SUNey (check if yes) RWP No . .b.l& 

Building: S\U5 B 5 Specific Location: C. - Q. l"ro S o·co U D d 1).0' s \ -4 £ Wo.jq j'9n 
• I 

Description: J(oy,;-mf dlrf c.t fCl'2l\ :::. .olf.'f O. %(0\,,&00 

OU+SII"\ F Coo±Qrm:na4to'o Q.a:A ('0 cts +n V£.'Ll,cv 
• I 

c,\f:,Q..a. 1'1\05::'0"0'0 u$£d -to cbfc..\S., "0(' tCC.O;Jffcra.bIL 

Lon t-oo-r.\ (\(\.~ ~n .. 

Instruments Used and Calibration Due Dates: I*1TT \00351 (9-30'-g~) I 

\\1er loc>so:.:l.... ( ct .. .30 ~ 9 gL' n_ , __ ' _____ _ 

\~nerar DeSCription of Radiological Condilions:~ trO,n5ti C(,g, b~e. or f' i. f d 

c..Dn+ap:r:.\~i1~a ct£:b:c.t rel bV LA(,~t= na Os sTrow! 

or---.rll~~c..-\- .t.~~'S..'f;.., 

Oivi~on or Group Needing ~-s: B. Person-l1ours Spenl on Ihe surve~..!&-
Completed by (signalure): ~ _ 

Reviewed by (Signature): ~ Date: 1/;qf.1i 
Page 1 olO.L-

"~' 

',.',' 
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B-28 

ORNL Radiological Survey Data 
,-irvey Number: Ita Date: I\.~!p -9'1 

lime: 0500 

Surveyor Badge No.: / Routine Survey (check if yes) RWP No. 1"\ A 

Building:,,} \\15 A "S: Specific Location:'--:'''.L-'ll.l116-~.''''''QI.I..C.A~L'''':~y...;lt=~ ______ _ 

'1:("):; to;. Sllf Vt.¥ . . 'on "God (,} li'f ci' . 
DeSCription: COUldllf. S iQ :k::. ± jl rt 'I'mOj:&~'Q L 

~ ttl C:r rnnF, Q 00 ~oc}S. h~ t \.1Sf c\~, 

ex.).-\- ~r-: l'OI"\~l"M..1na.+t:e;;('\ a~.s_~~ 
T 

Instruments Used and Calibration Due Dates: t\JG,. as ;;)9 '- 5 . t 9 jr. J I 

Pt=r& \OC3S'1 ( Y·.30-9SJ .. L~Gr )oOSOd.{Q-.30~ 9.R) 

-0 

General Description of Radiological Conditions; o.u. cl \ S C. :=.p-nx ",(5 .c:.ao l::flm./lroc.m: 

M~, L.. aoo.DPrnlIDOC1rQ2 \;uJ:A.~' (\\0 \ ~m 

C),,\,NJ:,!.. >b~. Lloc)DPro IINJ C.m5-,~ ,L1CCOl>pmIICOcsm.). 

~. ~1.Dl>rmo 

, I I II '\';:') Person-hours Spent on the Survey:-i-• 

Completed by (signature): f/ lJJ<'4'1U' .. UCM.WY :±I /;11% 
Date:,_-.-_--rt~~.,__­

- Page 1 of 
Reviewed by (signature): .MMjfJL&"11-<' 

~; 



B-29 , 

ORNL Radiological Survey Data 
."": lrvey Number: 1'1 Date: \ A -I • 9' j 

''-rime: bi$OQ 

Surveyor Badge No.:_" 

Buifding: 5\15 Ii 5 

L Routine Survey (check if yes) RWP NO ........ [\ .... CI __ 

Specific Location: \Sl2B h,\ lMh rt, tg.nt 

Description: 0\,:)'(,:?sv"M G>H*4 01 C SQ \..UV\\ ~ =tvn± 
, " b' 

\LJM...riL ~~~_"-I\~t~ ~.-:to~ 

Instruments Used and Calibration Due Oates: Pcrf., ';;\9 ~9 ( 51 9 S) 

/ 

General Description of Radiological Ccinditions:o" ~ D dA&C.- f>!YJ\1!:M.,Q.J J.. ao ~ ) I~ 

M.~kt\._.--t._g,Q~ ~11DC>~'l-~ ~0~ • 
. -~~.- ~ 

Division or Group Needing the Survey: PUr, I f. a 
Completadby (.ig_re): :?~' 
ReViewed by (Slgnature):_~~,.~"",14Jl .... _~ ..... '.& .... k-,"",,_-=-_ 

'"~, 
", 

Person-hours Spent on the Survey:~ 

Date: . /!f!:.'ll 
Page 1 C1f 

:.' 

.~ 

,. 
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B-30 

ORNL Radiologic~1 Survey Data 
C:;urvey Number: \8' Date: I~-' -9'1 

\:.. ... /me: IbOt> 
~~~~--------------------------------~-----------------------.--------------------------.. ---------
Surveyor Badge No.:..:. ___ _ vRoutine Survey (check if yes) 

Specific Location: L) b;;;' \s..M 
RWP No., .... ().:..;.A..:.-.._ 

Building:$\NS p, 5 

Descripllon: 'D\n~ c.r. r\ o..,,;CX t,,;,h I» " b' "I.>~ ~ 
..1,n!\OL~, hnJ: ~d. ",Cu:i y.D.'t....~ Ld.~ 
~~, -,,~ 

'.J 

Instruments Used and Calibration Due Dates: PfIC:r 'DD ,;>S'1 (9 -30 -98') J 

Pt'1& \)"\1-laS L~ ... qSl 

~neral DeScriPtiO~ OfRad~OI09ical Conditions: ':'he '~ r;p., ~ ti> ~ 
~.lJ.Jl:NO~) ~r;:ad .lw h:>\,>~ Ch £.\:)5 

, "',' , (0, 

~. OJ.Q bas 5 L\OO"DPcol ":AS ~b4,~\ca)1)prn/kJjS 

OC-.\.Q -~~C:.OV\~ 
;J .J 

Division or Group Needing the Survey:. AT&- I €. R Person-hours Spent on the Survey:~ 

Completed by (signature): ~4:: . Date: (/t¢1 
Page 1 of:....L-.:... 

Reviewed by (signature): 

'-' 



B-31 

ORNL Radiological Survey Data . 
""Jrvey Number; /9 ' Date: I:;' -2-97 

<..;ne: D9D6 

Surveyor Badge No.:_ ' = _ _ vRoutine Survey (check if yes) RWP No.-..lll.B. 

Building: 5WSA 5 Specific LocatiOn:._(l"","J,J,~·w;'.o~tw.b\,--t __ --:: _____ _ 

Description: 'RIM~ mn'AAQ~!~ fAhNN H Q..l JM~ 11~_ 
, . ,\ D v j 

hm± ~d .\L."i 'PTIc".. Mr1 \R,Ot\~ \ ~ ~ 
s~ MAP',' 

Instruments Used and Calibration Due Dates:6 '16- \ 0(::> "? 5J (9 - -36 -9 a' \ . 
esTer \2..\2[.,5 (9-30·98') 

~neral Description of Radiological Conditions:----1\n fA, Jlv:y:.. £> ~J J) '== 

,~ CO\"';\Oi, f'~) Qdu:Xa cl. .J ... r j C\ At' g 0. h A Q o 
~ro)gOhl> . 

Division or Group Needing the Survey: ftlCr (£'B Person-hours Spent on the Survey:~ 

Completed by (signature): ~~ , 
Revievved by (Signature): " _Date: '1/;11' 

Page 1 ofl-L-

\.....: 

" 
-~ 
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/ 

ORNL Radiological Survey Data 
,}veyNumber: ,M (:>40"-, !ov."\: <-\ 0 .... 0.(.", ~"'t.) Date: IZ·j4~ '1'1 
lime: O'i 3. 0 ~ Lcttf. H\<t'r 1 

Surveyor Badge No,:_ / Routine Survey (check if yes) RWPNo. M 

Building: .}W5 A j- Specific Location:--1Il\_J"",b_', :t .. D_ • .... t,lWjR &D.~X ______ --,-_ 

Descripti.on: ~ ~ 0\ 0, A$;tQ ~. m:w fS;>'~ IN. t .. i ~ J.l) A ~ 
\~tRm.X quS>ad . ~lt \ Rs:\(;,.. I\y) i.gQt~\ dS\..:a.~j~, 
~~1>\.ri.1k.>u...c.... I .~ .. _ .. _ -, 

Instruments Used and Calibration Due Oates: 1\ 1 Cr \ DD oS ..., ( 1.\. ~ 0 • S S) I 

PrL6-t"_~2.Io.5 ·(9 -30· ~) 

.'-.-/ . 
General DescriPtiO~ of Radi~I09ical Conditions: 'no tx&.trJ» tr M p., \.le 

1'~'L~)d..~~ ..i..H ~_~ 
() 

S.Sh\.ll(~ .. _. 

Division or Group Needing the Survey: Jt 1G: I t:'R Person-hours Spent on the Survey:~ 
~ 7 

Completed by (signature): ~ f!),w!,... 
Reviewed by (signature): ~,. = 

'-' 
Date: JJ¢t 

Page 1 of ...L..:..-

\:...:.--"', 
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;'" ORNL Radiological Survey Data 
SWvey Number: ;?1 I 'Date: I'd.· 9· t'\1 
Time: ~ 

Surveyor Badge No.:_ _ Routine Survey (check if yes) R\NP No}) &f\5 aOl S 
... 

Building: N I e Specificlocation:l-Io, SWSb 5 Ok\r b1l1!; \ t. 4 , I 

. , .,. k.' 01 aU O'n.itiM C . rlYv-Ca j. tiN)8 ~l e bIt lc cd Description: D 4,,')C S ... nuri b (\f').o.. , l> \ \) 

" • I ~ 3i'\ QJ?n C M ,t *'0 \ty;» U *b; • 
l . 

Instruments Used and Calibration Due Dates: Al"C,. a'\a9 ( 5 19 g), I1J& \00;;,54- ( 1.\·1- q,&,) 

AI&- ICb"bS:L( q.3().'l8.:1~ ld\aL, S (q·3~) __ 

........... 

General Description of Radiological Conditions: k-4t-"rp f.rt \:UJJ. -~ ~ \ (L,'\J... C:... 
. , .. 0 

(k"bd ....... ,,>Q1:f;o::J r'\l,\ ..J'bu.hJ. .J J\.!lryn UkVi' ~ bkw.i.o· 011 \:u.-M> \ l • 14 o If . IS • 

('-.n\,('\. f .. ,...,.d ~ .H .... 8'"" ~1. ••• nO .tA h 9t?Q +d;:;\.J~ c. ~ . .l ~ \';)l.~:"Q. 
:j~rup f\WflrJ ..rnwJ.p'1»;; 5l.!oo.S J;;O:..M....a\p..\J;inJMWy\,,(\I..}\Q.:j~,.,ol; ,~~ 

. I)' . 
~ m ... Mgc. f. P I'll; d.k':>r.. ·1?rmJ4,)J).' ayl>Pmllt-QW (\.t.pi:v, 4ri<&Dprn 11QCL.'!X'1. Bt.'A>I:F"· 
Dl:?,-u.(!..;1" -k:~"; ICOt>P\"'II"(;'''''~~, "-lOCO l>"",,/I(bC'-"3. ~ -!:''§...n'N',.a. .. 
Division or Group Needing the Survey: "1"= l E l' Person-hours Spent on the Survey:~ 

Completed by (signature):':D\Ar.t\~w,r.!) 5fL {;;-t·:!f 3!-\ .3St\~ . 
Reviewe<i by ('ignatuIe~'? Date: /1· n;;:-

, . ~ I t/tz/tiy Page 1 of 

'-' 

.I 

~~ ~ 

.}i 

~ 
.j 
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SMEAR SAMPLE DATA 
--

PHONE J I SLOG. NO. (NPUI LOC~TIOH I ""EARI TAKENI DATE II-'~E (NPUI 

(Y'\a.OOlE. (') \"o.)f,n \) 't:. ~ J.C..6..S ~ ,;"'~'l ~"'~l" _+ f'n'"\~~ l \~-~-a.l 
SMEARS NU~SERED: RESUL TS REQUIREO: 0 ... TE COUNTEO COUNTER OP~RATOR ... --. 

I To S3 ~ I P!Time \~-c;-c" \'f\(\ {\fl, ~ (:) ., fQ_ ~ Date 
G"-...-.JiM ONLY ON SMEARS OVER: REMARKS: 

51GB ~D dIm a A ,er aa..2,\ C,.o.l c\I.\.(. 

~DD d/m~ 1~f'''''\fC (".~ 4-e; \l.. f \"'\ 0(1 5hS:f +- i\'\"'\~~L ~r Gl""ft" +1\( 

a t3 LOCATION (*) a t3 LOCATION (*) a t3 LOCATION (lJ 
1i.~D .t.':"DO I~i~ ~ \ 34/..~D J../~OO ~~~fo'r-mF~ 1\7 
2 Ah~~_~I"1'\.~_~l 35 68\ 

,-

69 \ r 3 36 

4 37 70 \ 

38 71 \ t-s 

\ 
-, 

6 39 72 

7 40 73 / 
8 41 74 \ ! -
9 42 75 \ I 

10 43 Jt 76 \ / ..... _----
II .J...' 44 is\v$'\'" ..",~tQ 1.t5: 77 \ / 
12 l"'lk.E.S--+ M.i:i-C. {§J 45 78 \ I 
I: 40 79 \ / 
-~;-
14 47 80 / 
15 48 81 \/ 
16 49 82 X 
17 50 83 II \ 
18 " 51 84 \ 
19 52 "'~ ,'I 'if 85 / \ 
20 53i.~O L;)"OO :Sf: 5 86 / \ 
21 '-I' I~ I [1l7 I \ 
22 15h~+~~ 55\ / 88 I \ 
23 56 \ -/ 89 / \ 
24 57 \ / 90 / \ 
25 58 1\ / 91 \ 
26 S9 \ / 92 V 1 
27 60 \ / 93 I \ 
28 61 \ V 94 / I 29 62 I / '" 95 / 

3~ 63 / " 96 / \ 
3'i'--'I 64 / "- 97/ 1 
32 ~ .. V ... ~ 65 J "- 9/ _\ 
33L,JD A./lDf) ~3 66 / " ~9 ueN·16n (*) Glvo only If ,.qui,oc/. 
-) '·G71 2.. 
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{rG INC, 

ft.' 'IEDTECHNOLOOYQROUP 

c: 

\;,...;.,' 

\.:..-:' 

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 IGXrJWQ34V, 
Supplemental Agreement No.6, A 100% surface survey of the scrap metal was provided by a 
Radiation Control Technician qualified in acx:ordance with 10 CFR835. 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. 

0ID:Bin/TankIdentity B\~,:, '2t \ t.'...,. (6f.£. ~;.;.c."h""'''' n~ y ...... 
• ~c.+<>.~I.~ ) 

RoU-OffBin I Load Number ......:l: 

Certified By: \)\c;,r1![f:t OWl n , Be '\ 
Name PrinTiIle 

'j"nJ""f'dQ.- \~ -" -'\ 1 
Sipaturc, Date 

OrgaJlization: A \ C:r. -:L,c. . 

99A Midway Lane, Oak Ri~, TN 87830 
(423) 482-3275 FAX: (423) 482-3188 

. ........ "'-

3 
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SMEAR SAMPLE DATA 

N \~~ (HPa51 • PMONE B~OG. NO. (HPUI ~OCATION ' ... EAR. T'~!.I DATE 

l\'\OJlQu Oli' .l\ I'JPr :~\J5,t:) 5 'R,O ~ 4- \~~_IJ,-q~ 
SME;ARS Nt/MB!REO: t RESU~ TS REOUIREO: OATE COUNTED COUNTER OPERATOR ---. 

F . \ To l& (" Date Time \;:}'·3·~J (Y\o..oo·ll= ()\" 1f'..rV 
(i""0J/M ONLY ON SMEARS OVER: REMARKS: • I 

~Q dime: \to •• ~ '0 VU=""=- Q~ a.... """"""'" ""'"':I ' ~ 
~C[) d/m~ 

()jt L..."S S J.. I CO ~m /La!::' fl.\pl-lq 
Llcoot>Drn11-..S5 ELto.·OA~~Q . f\Tfr~ 

a {3 LOCATION (*) 

11..;10 .(.~'D_D ! ,~hF~_ 1-" rmn·aL 
2 ''P,,~~ I.\- ~(.L 
3 

4 ." 

5 

6 

7 

8 

9 

10 

11 

12 

I? .. -
I~! 

~ 

IS IR\~ ~ \.\ i»-t'JL 
16 .. ' 
17 

18 

19 

20 

21 

22 

23 

24 

2S 

26 .I.-

27 ~'l"\~4 ~~(.L 
I 

28 

29 

30 
-
3~ 

32 V 

33 L.,~ () l.. d.{)n It 

UCN-I632 (* ) Give only if required. 
t3 7-571 

a {3 LOCATION (*) a {3 LOCATION (*) 

3~~1"\ "~OCl P,\~*I.\ ib.nE.\.. 67 

35 68 

36 69'· 

37 70 

38 71 

39 72 

40 73 

41 74 
.-.~----. 

42 75 .. 
43 

"' 
76 

4~n J..;)(,}O l- n 
45 g~~~~ 78 

46 t: ro-.diJ..~ 79 , 
47 80 

48 81 

49 82 

50 83 

51 84 

52 85 

53 86 

54 87 

55 88 -
56 89 

57 90 

58 91 

59 92 

60 93 '. 
61 94 

62 9S 

63 96 

64 97 

65 .. II 98 

66.£..2l'l qeD , 99 
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ORNL Radiological Survey Data 
~- Survey Number: 4 Date: ta· (7, '21 
;~Time": t5"0D 

Surveyor Badge No.: ' __ Routine Survey (check if yes) RWP NO.SeBS ";$Q7 

Building: .5'WSA S Specific Location: CHf b~QS \ (0' ¢ 

o~~~:::~ +:.~ ~;:-t::t"'!"!6 ~ 

Instruments Used "ana Calibration Ol;Je Dates: b 1 & '{;tD:3 51 ( Q,. 30 - q 8 ) 

liT( ... \:;2"2*5'( Q'36-SS ) (~1<r \Q03'5!e( k\-l- clZ 

ay.d..\.Uf'!) ~ Pl9a9 - \ 3\310 ( \0 -S <J) 

'~General Description of Radiological Conditions: b* &I JL&iU. -~ 1t:- QL Cl...iY;" 
. .D J.. ' 

G" ~""Q'~h£m> co ~ChO P ~ J..h&Th)w-nP \ £ :J... , 
l) . • .' \) ' .• Ij . I 

t"v).lPnAJ",D+ t' 1.Jv ,~W ~ \ E #... \:\y-=JCb 9l), tfl.ficL; , '6 ' u ., "" " . 
c\j::nd AI~ Ate h 0'1" ~ . ~± ,o.U ,srnt.rJ sThJ)$ 
CO£,. Sttoo. S ~\.Ci.o ~ ~~ ~~~ ~vA.Q. ' Clt..l.L 
d,....;:,c. b.~\O ~ 2D bPrp I lOA ~\)q"~.()hA Jw. c" .. a Taq >2!i 35,98 
(t~C(,~\:)'i)m~~.z.~,,-~Ctl:..~ t lQX}i:)PMllwe;rn:z.. ~ .c~~' 
15ivi~Gr'OupN':e~g~e'SU~~ ~' E R Person-hours Spent on the 'S'urVey: LtO 

. I' 
Completed by (signature): "i'ng.ap.U, ~ 

Reviewed by ('IQn8lure):-rJiJ:;j~ lj/7fol~:~e ~;~ 7 

.........." 

i 
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, 

,1iTG INC. 

AWED TECHNOLOGY OROU' 

' .. ~/ 

"-"'" 

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 lGX-JWQ34V, 
Supplemental Agreement No.6. A 100% surface sUlVey 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 confmned to meet DOE 5400.5 standards for unconditional release and is packaged 
for transport to Southern Salvage. See supporting sUlVey data and qualifying documentation. 

• jj:. • 
OHFBin/TankIdendty Bit" It.6 t. SR (',++",,\'1'1'\" not 

+-" t' .:"\"'-tet 1\,> ) 

Ron-Off Bin I Load Number :2-

Certified By: t\\ {\'l ~ if- C \.,j c.n \ RC. T 
Name Printed, Tille 

'1 \~)lL'5;r{Q~-- I a· \ 1 . Q'1 
Signalllre. Date 

Organization: A l' C:r I ~L' 

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

/ 
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ORNL Radiologic~1 Survey Data 
. t:urvey Number: ~ 3 Date: \ ¢. - n -9 :r 

<...;>ne: IS 3C> 

Surveyor Badge No.: . V'1toutine Survey (check if yes) . RWP No.-1.)A 

Building: S \\JS e S Specific Location:·_...;!;;\\I,.I'.a.,P..:..' ...;~===' ~ _______ _ 

Description: kd :1,r: g ~ ~ t'):! . U .'\? ! 

_~ L~ ~ " \ ~ 
t~ ~ $I c~ 0>,. ~~. '-II":)~±ui . , .. _. _ ... ---:--' _._-'\ 

\3.o..d d)Q Q'tS£a Q \E.)} I ben "Q.b..LP . 

Instruments Used and. Calibration Due Dates: fI1tr \ oD:, 5:1 . ( 9 -3D .. 9. a j .. 
M& \2.\2le ~. ( 9<~o -9ea) 

. . . 

~neral Description of Radiological CO~ditions: ':ho. 1& OM £) F g. () D • 

~rm.;...",t!,:,·o d.WriR~_'~ \l).A~ aNQ .&mSO AA • 

'OJ.Q 1,Q!> '") (.\00 J>pmlb.D s aipbA I .( \{X)ODProl b.OS \000 ... 
.. --~~ 

- ~Cl~ • 
. ~ 

Division or Group Needing the Survey: 1?t 1l:r IT,.&, 

ComPleted'by (signature): ~&..-.., 
Reviewed by (signature): ~ 

....:..;" 

Person-hours Spent on the Survey:~ 

Date: 14qt 
Page16f_ 
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ORNL Radiological Survey Data 
,,!rvey Number: a ~ Date: \ 2· 29 -9 '1 
''';1me: o13c<) 

Surveyor Badge No,:,_ " __ _ _ VRoutine Survey (check if yes) RWPNo. us. 
Building: SWSPs 5 Specific Location:_~_).u.h..wlB __ ±-,"plW."''''''t. ________ _ 

Description: M ~ 0 <A \ bJ'n, ~ ~ &J . J Q. A 1"1 L \", J\ (t 1 ±R rxJ-
, IS "0 

hA)d .~ Pr1& ~ ~ I cl"~4tS~~' 
C"MC:k 

.Instruments Used and Calibration Due Dates: Pslk l (;)0 ~$1 (9 -30 -q 8) J 

t\ 1"&- ,~\~~S L q. 2>D .;C)~)_ 

\:.;;.;.-

General Description of Radiological Conditions: ! \-0 Y'wP m. '~IU/) ¥ d IV 

. J. \OO1>pm/ bAS 0J2.,pM,'.J.. IOOC? DQrol bO~ ~ ~SO'')"!>f'rJ)9 . 

Division or Group Needing the Survey: f1:T<r 1 £R, 

Completed by (signalure): ~~ 

Reviewed by (signature): ~. 

Person-hours Spent on the Survey:~ 

l _Date: l/Pht 
Page 1 'of .-L.. 
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'.' ". vey Number: 
'11fue: Q90(J 

ORNL Radiological Survey Data 
45· Date: \~ -:30 -'11 

Surveyor Badge No.:--.. ___ _ _ Routine Survey (check if yes) RWP No.S,£lsBS- @615 

Building: NA Specific Location:S\tJsa 5, C)\-\r b\oo;, j ~ 3 

Description: ~ hrm '): "L Q DO d.. d~ '~ tv \ ~ ~ <) ~D . . ID 
vrNtp. P ~)J\2lcl un .AA~~. w b ~ 3. . };PI crT # .34 ::isA!' . .' a 

\.. 

Instruments Used and Calibration Due Dates: AIr., \CX>~Sl (g: 3t>-g<o) 

Par., \:;) \a~; ( 9· 3r). qg) lbJ.dLy.rra '-ilg ~C\ I 5£r~o.L ~ \ ~L3'1 a 

/ \D-CiS ) 
v. . , . 
General Description of Radiological Conditions:CoDXs $ ~ Vl ts1l v -~ ~. '\ 0 N 0.. CJ;:m.k,)lQt.,~ o -

. , I ,{) 

e\ 1;>[\!\I\.12 D»rIo..b r bps }.J..f. 3.-u \>i:.b ~ b,~ <l.sNi. ~ G . . or-

~~' il~ >J)),ptJ ~!)'N!R;Q beL P!.\C:A. 5 '~m4twj,Q \t 11mcs»M\'~ 
J:u »R 0 AD N) rn c¢ p !,\;, D . mb d~pml\!L\p t. aa"tRro/!OOs:.m5 OSit:lho .(..9CDD?m/II'D''''' ~ 

l> • • , ' I 

• WA ~Ib <\""gf . ~hl>b "100=1 !CO emf- 00¢a, .L IDcPDPml'oo",,'- -
-~ \) , 

DiVIsion or roup Needing the Survey: /¥Irs, f..R Person-hours Spent on the Survey:-2..Q.. 

Completed by (signature): ':\'nA~; ~. 
Re~ ... d by (signature): ~t;J Oat.: 12·,.· P 

~. frz/q.( Page 1 of ...:l-

'-.:> 

I . 
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'ATG INC. 

AWED TECHNOLOGY OROUP 

""-,,, 

Material Release Certification 

The scrap metal referenced below originated from the dismantlement of the Old Hydrofiacture bins 
and water tank at ORNL, performed by ATG, Inc., under Subconb:act Number IGX-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 eFR 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. 

OHFBin/TankIdentity x",v;:IS'a ~ 3 (StE. o.~QG.~~£f\.!r f eo!"') 
\ 6,~::To.\ \ S 

RoD·Off Bin / Load Number _.3.L---

'CertifiedBy: Mo·GQ,'{I1F·; Dwf.{) I ~c.1' 
Name Printed. Title 

~t)Ql RAn,,) r/2a.:3b.Q'1 
Signa1ure, 

Organization: A;r C, ) :roc.. . 

99A Midway Lane, Oak RidP. TN 37880 
(423) .82-3215 Jl'AX: (423) 482·3138 

.) 



B-43 

SMEAR SAMPLE DATA 

NAME (HP6S1 • 

mnoo u. &u._~ .. ('\ 
PHONE i BlDG. NO. (HPUI I"OCATJON (51.4[1.115 TAft.I 

N f>r : S'NS~ 5 :Bln;i;.1 £ 3 
DATE 

1;;;)-1,-<17 
SMEARS NUMBER!DI RESULTS REQUIRED: COUNTER OP!fV.TOR 

E!' ' \ To le3 
Gr· .. -' ..... i/M ONLY ON SMEARS OVER: 

a.O d/ma 

.9.00 d/m~ 

Date Time a. \...t.. O~rv 
!\!MAR~S: _ I ~ -----

~~~~ :;(~3,~~~-..L~ 
~- M.-t ~ .3 t(."'dL. ... """ ~ot~q SE('\~L ~ L ~ \3""10 

.. \) D A. "T{_ I '_I ?, L><:" Po. II...... 11'"-"", ",r.: -r 

a {3 I LOCATION (*) I a I (3 I LOCATION (*) I a {3 LOCATION (*) 

I I ' -!i . 1\ I I' I' 1\ - ~O 1 ~O LdJO() 5\\££.t--0I.rltJ) 34t.a{) '-~ 'Shf5~ f\'""/\ .. ~c.l 167 

35 68 

\ 36 69 

37 70 

38 '71 

I 39 72 

40 / 73 

41 \ 74 

\ 42 75 

10 43 \ 76 

II / 44 \ 77 

12 45 78 

l~ 46 79 

14 "'-{ 47 80 

15 \ 48 \" . 1 81 

16 49 I I \ 182 

\ 18 
17 I I I I I I SO I I \ I \ 183 I ' 7 'I \' 51 I \ \ 84 

19 I 1 I 52 . I 85 

20 .. 53 I 86 

21 I~"'~~l 54 I I I N'\ IC:r C'.O r-\- c:; 87 

I 
\" 

55 1 I 1f'r'\t'\oJ 188 22 \ 

23 f I I I \' 1
56 

I I "I I 1
89 

I 24 - 1 57 f '\ : 90 

2S I I I / 158 r I IBiD. fW"I? 191 

26\ 7 159 I .. 92 

27 \ \ 160 t3~Qf"""\ B 93 

28 61 94 

29 62 -1t -r \ 9S 

3~ 63 '-;(0 I "-aDo ..(, 96 

31,\, 64 v 7 7---7 97 

32..I: I, ~ 65 / / 7 7 98 

I' / " 
33 ...... .;/0 I L ~OO_ 66 / I 99 

UCN-16l2 (*) Gjyeonly jf te~lred. 
',J 7-671 
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" 

ORNL Radiological Survey Data 
. Jrvey Number: en. Date: \ - 5 . S B 
~Ime:~ 

. Surveyor Badge No.:,,: _Routine Survey (check if yes} RWP No. SBElS-2Q7: 

Building: . S\JS B 5 Specific Location: bl;'::;; 3 . 
" . 

Description: 1).)w~ -j .ty-bAh J <+rnd ~ . .;';;\j'fNl.Q.)\ !;;)¢.H~j ~ 

~ \fX)\LW \~Y l)\-\: E -:RLC»J ~ 3 ' . 

Instruments Used and Calibr~tion Oue Dates: 1il{r lo()35<q (4~""f -q't) 

~1T!r U;Ud.loS(<\-3D-o.~\ ~"~~7-<1 ~-\3\3.10 (\0' 0,'8) 

~1l:r('Q0351) (9-;;Q -5 8') 
.~ . . 

Gen~ral Description of RadjOI09i~1 Conditions: 100 OZO t:»."'N4 "b Senll C :'~ r 
£WV~ 2, .~d .... C'4M ~ -~ lX' 4: \~' rd) >~"d .,,\ t.\JD.\~l\,'IO. . .\3 , 

Ctn.j'l\;""n:o;lMiO mt. ;:NQJig.~ ~'\).bXn J;a:, '$:icc. S t:iMN"irMo\,Q t" ql\C(''1>a~, 00 
Mus ,'ilM.l'i'I' 0)\ t\XL hi ~D .~ pronc 'QI..:2Ql>21"o1IQQ(mt Q ~Q, tacobPIY\"(t>cd1\\t. '1 
,~. . ~-

(Hb dv..a..c t 't)Q}l,.qoclbRm/"pc..-J C.U4(\tl! ."RQPhPInI\QQ~ 1m"., -CO'II»~ . . 
Division or Group Needing the Survey: 81& 1 EJt Person-hours Spent on the Survey:~ 

Completed by {Signature):':1;\9S~ • ~ 
RevieNed t>t (Slgn.hJre):~· Date: )' 6"~ TO' 

. 'b-- ~1tf1 Page 1 of ...L 

\"../ 

GoT#- 3?>4'1~1o 



B-45 

HEALlH PHYSICS 
MATERIAL TRANSFER CLEARANCE . 

'--' ITAG~R . 
. '. :," '.::':'., GT J34926'. '. 

SURVEY INFORMAlION. _. 

~ ,sitS ,'. '/"", ~ .~ ... 
<~=~~nru . 

DESCRIPTION OF MATERfAUREMARKS 
.', . 

. '~. ... .:~'." , 'j •.. .. \ -:' 

~o- %-'#,4="''\:::'" '~':::~;';. 
, :1) ". 

~~A1Lo .. m~~ ,~ , :::. ."'~ 
\" ., 

.. .,' ~". . 

. SURFACE CONTAMJNA'".O~ , 'i~.:~:,: a .. 
MAX.FIlIEDHIEIIOVAIILUU'llA..( 10 .': 'dpmnOOCl'li2 ::IZ' 

v IIOItIVAILE JUIHl '. ~, r;t' 
. 4;),"dpmI1, I£J 

..... _- _._,---- .. -

" 

". SURVEY CUIVII"U: 

~~ - 9 $ rY~a::~ 
YOIO.AfTER 

~'. 

.qo~ 
UCfI.WI (un"" U 

~, 



""--" 

.•. ....:,...; 

B-46 

-ATG INC. 

ALUEDTECHNOLOGY GROUP 

Material Release Certification 

The scrap metal referenced below originated from the dismantlement of the Old Hydtofracture bins 
and water tank at ORNL, performed by ATG, Inc., under Subcontract Number lGX-1WQ34V, 
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 ror recycle from the area designated 
below has been ronfirmed 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 I Tank Identity :BI~ ~ 3 

RoD-Off Bin I Load Number _4-..1...-_ 

Certified By: m~i D\Uf D I '"Rc. T 
NameP ted, Title , 

Jb"cQ..... 1-5-Sl! 
Signature, Date 

OrganizatiOD: eTh -"toe . 

'99A Midway Lane, ()ak Ridp. TN 37830 
(423) 482-3275 FAX: (423)482·3138 
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ORNL Radiological Survey Data 
, ':rvey Number: B1 Date: \ w j ·9 i' 

'S1me: ~ 

.------------~-------------------------------

Surveyor Badge No.:_~" ___ _ _ Routine Survey (check if yes) 

Specific Location: 0\-\ F "'-/a ii: r :In 0 K Building: S\;JS P, 5 

RWP NO.SI\P"S·dC.'lJ.s-t 

Description: J:)l(f.,t tn'S" Clod 0.'$(. s,~E.c}v $LAiye'l on 0.\1 

S+o.\("\\£5.<:' ~"r~\ l~cl~ \nTb 'U:>\\·o~i:. ..... ~. 

InstrumentsUsedandCalibrationDueDates:!31c,- .gga9'~ \3t310 ( \C> .58) 

Pt "\ C:r---.ibn3~-"Li a. -30- 9l$)_L i '2..\ '2-10 S (C\. 3D~9 CS' J 

'~. 

General Description of Radiological Conditions:\t:pCZo SurveV Q~ g,\l ::'\:1=1\0\£::;:;> sru \ 

boc.dgd \D~ to\\ Q££ ,*,5 Fout=>(5\ no ¥).£d 0< xl"Qns*Hrgb Ie U:>n Jro,"""'reit bl') 

llHrmtj-cL !lmu j;Q. l)gf 54'nS Mendocd:s, dfi'c un(du>ddlQOSL t'f \£gS.E. o&, 

n=notco~L' Q\l C)\,~. $IW'ItA(5 ~a.Ql>'Orr:.l \ooe.,n40\*,9 I (:zooPPrn} \PQc..-l-~:::1!1>M. 

un Cutfc:t 1:c';K. 900 l)9M/'ro~ a.o~l\; ~''XX) '>\)00.1 'COW m;!!es if':tronrCt, f 

Division or Group Needing the Survey: Q.:rer \ t:B. Person-hours Spent on the Survey: 2D 

Completed by (Signature}:-,ffi~{)~~Mll.L"""",,",{)"'" :W.MlKolI'\u.,)t...-____ _ 

Reviewed by (Signature): (V\, t \"~l ,) Date: f - 7 v C[ 7 
()A. , , L /I d., l. Page 1 of~D 1-7-q7 

(jfJJA.JU1«- ;' 'f1 ¥ . I ~ .3 

''--'' 
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'ATG INC. 

ALLIED 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 IGX-JWQ34V, 
Supplemental Agreement No.6. A 100% surface sulVey of the scrap metal was provided by a 
Radiation Control Teclmician qualified in accordance with 10 CPR 835. The metal was sulVeyed, 
segregated, and staged for final disposition. The metal staged for recycle from the area designated 
below has been confirmed to meet DOE 54005 standards for unconditional release and is packaged 
for transport to Southern Salvage. See supporting SUlVey dat.a and qualifying documentation. 

OHFBin/Tankldentily \,J~t:C =r(4f"'\r..(SE.£~tt"~w ~o"" \ 
Qdi::h~'IcI'\QL 'l'\~~o'"'I) 

Roll·Oft' Bin I Load Number _5=-__ 

Certi6edBy: mQ.c.c.~ Cy.Jf..n( Be:r) 
Name Printed, Title 

1JLf),lf41L dl.e. 1· .,. qz 
Signature, Date . 

Organization: Pr -r C:z. -r of. . 

99A Midway Lane, Oak Ridge, TN 37830 
(423)482·3275 FAX: (423)482·3138 G,..i$ 3-:;t.;!i2g' 
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B-49 

,; " ' ,:\;.'''''\.. . . ... , "':'., . *u.s.GI'O:,ne-7&1_ 
, ':' - , :":" ~~,4 ':"'*' 

. HEALTH PHYSICS 
MATERIAL TRANSFER CLEARANCE 

',i'\'1~334928 '. ~ . 

,'::. 
.; -SURVEYINFORMAll0N /":, 

" 

'~ IlUII..IlINQ 

,:;' S\I..)S 
\li:QLIESTED BY ClVISKlH 

(.~ 

" ": ··'DESCRIPTION OF MATERIAUREMARKS 

'S' )(.Q\\ otT ~S· 0& 
",~" .~ . 
,:;,.'..Ir<l.\oLgss 5"" £f L 

.... ", 
;.; ....• :: ..... 

• 1~ ""!:; 

'.:. ;SURFA.qE Coof~TION ' ".5, , 

1 MAX. ~ASUiAIJIIIA 

IIBIOVAIILE N.JIIa 

.L;tc 

"-1 f')D 

1IAX.~m;rAGNolll4 

'<"1000 

<IpmIl00c:m2 

cIflmIlOOc:m2 

dpin/100cmi 

REIoIOVASI.i IETMlI\IjIjA .' dpm/100cm2 
L:::U::){") . 

HEALTH PttVSICS INSTRUMENTS USED 

0* 
0' 
B' 
o 

~~~~ : "lll~;--
&TCi \003$1 ~\7' ?,.bS 

',' SURVEY C9MPLETED 

.' DA~ rVr;::NOWE;, . 
,.1"l:~<aJi~ ~Yd-D.· 

GCL]::)j)." S__ 
\ICNo14l (1D 7," 
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\ 

.. ORNL Radiological Survey Data 
.()rvey Number: t:2 7 £3 Date: 1-4 . </g 

1 i me: f:J.::l.1:J1:J. . 

Surveyor Badge No.:._· __ _ V'Routine Survey (check if yes) - - RWPNo. ~ 

Building: 5 \JS A 5 Specific LocatiOn:,...;'w.lA~:.:·=~:1A4-.:;:;::. ________ _ 

DeSCription;\<' o .. :bn f N\.oc;;,SQ \, ~o 5 4( \t'C.·Y '2Jf Wb\'j:-f 

:il:bi: lASE-O ~ 11"JG: ¥c cO+!~9' dc:n:t:.,;'Q\1 SrroQ ); ,Q3 
Cl'f"€.c\ 

Instruments Used and Calibration Due Dates: BiG \ 2 12. (., S (<-1: 3 0 - 9 8 ) 

~\ C:r \003 S 1 l <\ -3D - 9<zl_) 

\"-'" 
General Description of Radiological Conditions: "r\ D -t.fAn5 ¥£.~(9 b \g... 

C.O!) torr.-not) =\1.Q·c d foX f C +f d b'l L IX S ' 

Division or Group Needing the Survey: Bl& I e. B.. Person-hours Spent on the Survey:-..S-

Completed by (signature): ~~ ~~ 
Reviewed by (signature):· • 0i = Da~e: / Uytit 

Page 1 bf....L.. 

.'-...,... 
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ORNL Radiological Survey Data 
~Jrvey Number: ,2& . 08t6:/-7- 9Z 

lime: /22IX:i. 

Surveyor Badge No.: __ ._ _ Routine Survey (check if yes) RWP No.,SAAS-<2oZS; 

Building: j N S e \ f Specific Location: /JA.l;JM AI;jJ '£: MiI.o. ~ J I 

~~t:;i.~;f;::t~ ... 
jQ. . [~-~). -0 .. ~~\ l) 

Instruments Used and Calibration Due Dates: If If} aid Ie S( q - 3D - 9 f . ) 

,--"' 

General Description of Radiological Conditions:~n :r 4. ~ AQ J I'MAV_ '="\",9!::'l 

~ btMQ'(f '. . 
0iQS:n or Group Needing the Survey:. BIG I £, R . Person-hours Spent on the Survey: __ 

I 

COmp~ed by (s~nature~~~ 
ReViewed by (Slgnature):._~-t-;,.fI1~IA~A~~~_:W~IdooI_~:::::"""' __ "'" 

0' 

Date: /;1'1 J 
Page 1 of-L.... 
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'. ORNL Radiological Survey Data 
,< . .:.,JfVey Number: .;l9 L ~ur~ +f p",'t 00T orctt r O\).E:..) Date: \- 5 - q K 

Time: 140D '\-c -\t.. It.M~ 'I \ 

Surveyor Badge No.:,_l ____ _ _ Routine Survey (check if yes) RWP No. SBBS-Clc1 5 

Building: S'NSt\ 5 Specific l.ocation:Coo"'!,)\"N)\~p.:\'c;n \?sl[foQmunO "B\~$ '\??t,'~ 
Description: D.n:c;..r VI';)\!." Sy:C)/f Y =In OOlHO 901,t C -a(eAS 

. . 
o.n:n.md Bin5.1~ t. 4. 

Instruments Used and Calibration Due Dates: 91fT 160 35 lo ( 4-1- g s< J 
i11(r la\4,loS( £\';30-'\$' ) I lDCr \60;;51 ( O,-30-·Q\r ). 

~,,-----------------------------

General Description of Radiological Conditions:-=:tAr:tc t Ffl S ~o iy ~ Y'C\l1 nO \ " 

<!.-Q(fo \...pcQtgdS(\It. r g\ 5009\\ Q,«qs O&; COOXorrn1og-\-tyO 

u.p =to alW) DPrn 1 ll)DM a,!n - C:n\aN'TA. o,CWS lh)£ Cf, Cf ~O\£f.d 

God 'btrmnd rr-"5ll.·f\Cf 'i,a. F,))oL $wcyf\/ 0.\\ O",:fC± ,,&'0:0>1)$ I . 
'1. . 

l. \00 "Dpm I !LX? Can alQbOq ~ "X'D DP""" ( \f;;Desrrf- J....r Lr.,). ~rn9 . 

Person-hours Spent on the survey:.lD-Division or Group Needing the Survey: f1J'f.r I ER. 

Completed by (signature): ~. 
~.~ew.d by (Signature): = ;" Date: ~4tf! 

Page 1 --L-

\"-.:_l 

v 
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ORNL Radiological Survey Data 
~'JrveyNumber: ,30· Oate:\-J-sa 

\:. .. , me: Q'iSro 

---------------------------------------------------
Surveyor Badge No.:, ____ _ r::I.j.&;.. Routine Survey (check If yes) RWP No.SW\S-Q>01 s· 

Building; 5\t,,)S a 5 Specific Location:, .... S .... E.a=-, LA"'='oo..-. __________ _ 
, '. / 

DescriPti~n: C.,.;'E-Q~ffi\ Plp(\Je,>{ <¥fcsrO[rrne.ci, b~ nvgS,S\\b e.. 

.. c\iCfC.± ~osi>= 00 \')X)rtg \ \ oa.df.d ~rrlI)SE.Q~ LAnd 

~C~, .51-oroo.e. ___ .,..-------,. T------------------------------

Instruments Used and Calibration Due Dates: ttTe,. \ 00"351 C. 9 -?i)- 9 E~ 

A"'~ Id \'d.to5C9.-:...&.') ·<\8) 

. .. 
"c::;6neral Description of RadiologiCal Conditions: En.eO CnoijlU'W»Oo.+t 90 L'i \If \::> l!. (> 

2. ! , ~ 
-tr> Q<CD k':O? 1> ptA /100 c:.rr5 AdA -~9..nr-DT9 U'M) Q)} ~ , 91; l d , I· 

~ .. " . 

J.M "\ UJ.N&2 "i N r;J::" ;')~ '}~tQ-~ > l,wo\)D 
G b.k . ~ =to J~X-C)Q nOm/ 1>0.5 I \f'c. 0 O~~ ,0', mO \JJ))< ~d 

I'e .. II I, . 'I' 
... crdpPn,Qo;'OQ \1rw '"RWY SSfuu!@ kc £o+q , 

1 

;. q'! T I '- .;> Person-hours Spent on the Survey:!1CL. 

"'"' .L A..d / /atlr Completed by (Signature): I 'Y'W -- _ o~g.l'Ofl 
Review~d by (~ignature): \ 444AJ QVk/f'*< 

""'-'" 

, ~i 

.V 



B-54 

ORNLRadiological Survey Data 
. Survey Number: :3 \ Date: t ~ q . 98 

.. ·;ne: 0900 
''-,.../ 

Surveyor Badge No _ Routine Survey (check if yes) RWP No$PtSYl075 j 
.' 

Building: SWSA 5 Specific Location: Sto \ 0 \& So S 51= f:f \ L.Jg.x, C +9.0 'IS. 

Description: :I.n!HoaL 5u<yf..y <>.f W9-\-"r ±=o..n\S. Q~Xf,C:: 

n E..C nn+~;"'o -+t r.: Y"l ' 

Instruments Used and Calibration Due Dates: \\,.& \2..1 "2.1,,5 (9 -:30 - '\8') 

~l(r \00351( ~ - ::0-9&) 1 £n"(r 2.9 2g( ~ \;'\310) \01 q 8 

Comp~ted by (slgnature): ~ 
ReVIewed by (signature): ...!. _Oat.: 1/(£.-' 

' Page 1~1 

,-" 
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ORNL Radiological Survey Data 
.~urvey Number: ~ Date: 1-'1·9 $ 

0 me: l.il PO . 
:::--....:====~----------------
Surveyor Badge No .. ____ _ _ Routine Survey (check if yes) RWP NosA.&S ~;Jm5 A 

Building: 5\ .)5& S Specific LoCation: C.Q(ytPwlI''\Q-\tco B(f..<.\ <l17.;>yod l..:PiH±Qn~ 

Description: -Su(,l' Y -to 0,:2\":>0'\>0:;'1 Q.oo±C!),b:uoc;rl:tDQ 9;(fA 

C\'(~l.4nrl 5~'I.~C' .. ~TFF.\ h~+~; '.\-o.'(\K . 

'Inst~ments Used and Calibration Due Dates: Prl b-' \ (,;)0351 (. ~'~:30 -C\ 8') I 

_~IG- td.,.\aI.oS ( Ot~3£> -q~ 

• 
~eheral Description of Radiological Conditions: C",NC t . '()t,.{)l,5,!,. (")!,, N ,. ";4 ""i p • .! K-. :J' < 

{Jm~ 

• ". '< I ' ri" Person-hours Spent on the survey:~ 

_ Date: /t41r 
Page 1 of_\_ 
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APPENDIXC 

HEALTH PHYSICS INSTRUMENT 
CALIBRATION DOCUMENTATION 





C-3 

BICRON MICRO-REM CAUBRATION DATA SHEET 

Serial #: ASoi2- HP #: AT r;, Barcode#: ----

.~: 
Test Pass Fail 

Visual : 
Battery : 

HV: 
Bkg: ---

Xl Bkg: __ _ 

XO.1 Bkg: ---

Temp: ·C 
Pressure: '1'fb mm Hg 
Humidity: ~%RH 

Test Pass Fail 

Battery: v' 
ViSUaJ:; 

.' HV: ~ 
~j Overload: 

Bkg: -
Xl Bkg.: 51"'/&-./ 1.. II , 

XO.1 Bkg :S,..,Kb./.b 
. ;; 

As-F()und 

9 -11 
0.9 - 1.1 

90-110 

Calibration 

Range OoseRate Acceptance Rangel Net Response 

25% 50 mrem/hr 45 - 55 
X1000 60% . 100 mrem/hr 90,,:" 110 I 100 

75% 150 mrem/hr 135 - 165 
25% 5 mrem/hr 4.5 - 5.5 

X100 50% 10 mrem/hr . 9.0 - 11.0 /b.O 

75% 15 mrem/hr 13.5 - 16.5 IS 
25% 0.5 mrem/hr 0.45 - 0.55 dQ 

X10 50% 1.0 mrem/hr 0.90 - 1.10 .1. O· 
75% 1.5mferl'llhr 1.35 - 1.65 1c..f 

I 75% I 150 ~remihr I 
90 - 110 

135 - 165 

Performance Validation and Reproducibility Check 
Test Pass Fail 

Battery: ....,.. 
VISUal:~ 

HV: ..."..- 10 mrem/hr 9 -11 
Bkg: -- 1.0mrem/hr 0.9-1.1 

X1 Bk9:~ 
XO.1 Bkg:~ 

100 Ilrem/hr 
10 urem/hr 

\.; .. >Aemarks: __ ~ ____ -= _____ _ 

Reviewed By: ~ 

90-110. 
9 -11 

By: 

Date: 25" ;rUN?? 
~EtLWKt 



Iii 
DotigMt end MonuIocfuret 

01 
$clenflflC and InduthIoI 

hllUm<lnll 

C-4 

CERTIFICATE OF CAUBRATlON 

LUDLUM MEASUREMENTS, INC. 
POST 0fF\C£ BOX 810 PH. 915-235-5494 
501 OM. SIl!EET fAX NO. 915-235-<1612 
SWEElWAta TEXAS 79556, U.sA 

CUSTOMER ATO ORDER NO. 226651 

'Jg. I.!td!ymMeQMefll!!!lIt,Inc· Model 2922 SeddNo. __ P .... 9'C""'?'r£:;....:.,,'--____ _ 

Mfg. tyd!um Measurements. Ioc. Model Sedol No. ?.< 0 ff.l.tr:. 
CQI. Dole (/;17 !j?l Col Cue Dole (( In,- tZ CoI.lnleMII U.\onlhs Melefface 202-911 

Cheek mM: [ifQPples to appIcobIe IMr. GndIor detector lAW mfg. spec. T. --Z2.. Of RH 4Q" All lOla mm Hg 

o New Inslrurnenl InsIrumenI Received 8Wi1Nn Toler ..... 1<* 010-2<* 0 Out of ToL D ReqIilfng Repdr 0 OlherwSee commenls 

I!f Med10ricaI ct. I!f WIndow OperatIon 
t!f Aldoct. 
I!f MeIer Z«oed Alpha SeruIlivIty ---1Z1.- mV Beta SensliMly 4 mV Bela Window ~ mV 

~aled In aceOldanCfl. wllh IMI SOP 14.8 rev 12105/89. D Calbroted In oC,cordanCfl wlih IMI SOP 14.9 rev 12119189. 

InsIrunenI Volt Set fro V '" 1 tl on HIgh Voltage deL High Voltage sel wIIh delector conneded. 

I!f HV Readout [2 points) RefJlnsf. '*'~~ 500 V RefJlNI. ~ 1__ _1000 ___ V 

COMMENTS: 

c.mm.0IIIndi0n: Gr.I~pocjIInd,.,......lo_tIIIOIPIi:lrM4oI-8i1111ioh .. lron!oI~--

REFEReNCE CAL POINT INSTRUMENT RECEIVED INSTRUMENT METER READING' 
Alpha Channel 
Digital Readout ~Q!l~ CQtll ~~e 

~. 
4QK Clltll ~.1.t 

~~ !:Il2tll IL~J. 6'0Gl1 

~S:;mD 1'£t? HOC; 

~S:;!21ll i22. 

" Ch I REFERENCE CAL POINT Beta G<lmma anne ' 
INSTRUMENT RECEIVED INSTRUMENT METER READING' 

DlQ'itcll Readout gli.s;elll er&l/-l 6:.g,e, 11l. 

~~"~m :t:~b Noolo 

~~ g;Jtll {£~ , 6'~J 

~Il!l g;Jtll ~ ,woo 

~Sl[!m 1lP /.I~ 

'IIncedalnlywlthln t IOJ. C.F. wHhIn t ~ 
1.udlll!ft1Mo"'-"fIIc._"""""' __ "' __ br __ to"",_lndlM ... lltor1<1<rdo"""T~, ... to"",CCIiIMlIlon_""of 
oI .... InIiImo1IoMI_~_ .. ___ ~..,Q()C)Oj)tecI_o1_~_ .. ___ Il'/""'lOIIOl'/lI<tof_IIonIoc:MIq ... , 

'Iho_IIon!'{!!!m""""""'Io"'~o'MII.~cmdANIIfm3.It7a. $I"'~ o/T,xosCQlibfa1ionUCttlllllo. ~O·1963 

Relerenee Instrum.nts and/Oi Sovrets: 

Cl-137GammaSIN 011Q D01120M56S DSlos OTltNlBDW'I D~ Desl o Neo1ton ArTI-2418o SIN T·3Q4 

I!f A/phQ$IN eu.m 12flOO<:pm ~ 8efoSIN fc..9914.'lOOcpm C.14QI65yC1 0 Other 

'!f m 500 $IN 54669 0 OscliIOICope $IN f!l' MuUlmeler SIN 57390613 

"-6.",,,,,,oy. ~ D.. tdub. . 
..-,Yo _~~. - '¢¢7 
fORM CtJI OSI\:IIt, 
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_ Dltligner and Manufocb. 
1 of 

• ScIen1iIic and IndI.'IfIIal 
INtIImeIIb 

c-s 

LUDLUM MEASUREMENTS, INC. 
POST OfFICE BOUIO PH. 91.s.2U.s.c94 
SOl OAIC mEET FAX NO, 915-235-4672 
SWEBWAJER.1EXAS 79$56. U.s.A. 

Bench Test Data For Detector 

Detector ~:!:lll:::1 

Customer ATG 

counter m.! 
Count Time lMlnute 

Other 

High 
VoU -
P~Q 

'2f" 

no 
nr 

k>t:)O 

f) 

I'> 

" 
D 

/ 

Serial No, 8f t:}tfJY-::. 

SerIal No, 

Background 

~ ~'w 

i t.J 

i /~ 
i h<' 

! ')5' 

i .Jf:Z 

~ 
: 

i 
i 
j 

1 -, 

I . : 

I 
! 
! 
I 
, 
! 

eE'*f' 

Isotope ..&..il!l 
Sizeam?fn 
- ~'w 

! 
. f'b" i ?+'f' 

?.f:J9 I J?7 

't???P i 1W 

.I00!? i f't9' 

I(X, 7j i 1:J8'/ 

l 
! 

. f 

! 
i 
! 

. : 
I 

! 
! 
! . 
! 

Sigooture c:;, ~t..4 

Order •• 226657 

Alpha Input SensitlYity (.7f' mV 

Beta Input Sensitivity 1': mV 

BetaWlndow ,r(? mV 

DIstance Source to Detector _ li«v 

Isotope ..J2.2:!. Isotope....t::J::!t.. 
Size 14:1ac,ptIn Size e, MwC; 

..... - ~'v 
Alpha Bela 

, 

9 ! _ ");'''/7 0 : 211'1 
I 

iJott>./" ~ ! 7"~ t!? 

II I 7~ I ! 'UJ6!> 

/I 
I 

2 ! ;fro 1.7,2. i 7~J7 

It 1 7'J?f" 2 i "Tt. 3t;:)f 

I i 
! ! 

i 
: 

; . 
: 

I ! j 

I 1 
i 

1 ! 1 

i ! 
i i 

, 
: . , 

Dole . r=th/t? , 

I'ORM ~ 02/M0I 
• $etY/ng The Nuclear Industry Since 1962 • 

! 
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Scaler#: 

~'Pu(I)#: 
ZI'Pu(3)#: 

Bkg: 

~ 

#2 

Souree 
Ii 

#3 

C-6 

ALPHA SMEAR COUNTER (CfA) 
CALmRATION DATA SHEET 

99043 I.D. #: M134019 Location: ;;.,;:AT.=.,.G""---__ _ 
-- Linearity Sourees 

1257 430 dpm 1l'Pu(2)#: 1339 7470 dpm 
1262 62000 dpm Chi-SquareSource#:·'.'~~:'l339' ,,·"··.·7470 <!pm riM 

0.6 As....-FoUDd Results ColintTime (min): 

Grosst:Pm 
135 

• 20424 

Date: .C;~J.l"i''7 Remarks: 

Bleg: 0.4 Calibration Results CountT!me (min): ' 
---

Linearity J RcproducibiIiJITest 
Source GrossCllm Ne~m Efficiel!CY Mean 

2508 2507.6 33.6% 32.9% 
#2 2469 2468.6 33.0% Range (Mean ::!: 10,),,~ 

2395 2.l94.6 32.1% 29.6% to 36.2% 
Souree GrossCpm NetCpm Efficiency Within Range? (YIn) Init. 

#1 129 128.6 29.9% v ~ 
#3 2087S 20874.6 33.7% Jt. ~ 

Chi-Square Test Reproducibi!lty PassiFail IniC. I f71AA ~ 
Count # Gross Net {n} ~n-1i) (n-ll)2 

1 2482 2481.6 lS.~ 234.1 1I;:; cpm 
2 2483 2482.6 16.3 265.7 'II = average of 11 

3 2410 Z409.6 -56.7 3214.9 Sum of n-1I, must .. 0 
4 2509 2508.6 423 17893 Chi-Square value must be 
S 2469 2468.6 2.3 53 between 10 and 30. 
6 2561 2560.6 94.3 8892.5 
7 2462 2461.6 -4.7 22.1 'II.'" 2466 cpm 
8 2504 2503.6 37.3 1391.3 
9 2437 2436.6 -29.7 882.1 
10 2447 2446.6 -19.7 388.1 Perfo1"!ll!lnce Range 
11 2425 2424.6 -41.7 1738.9 1t+3<r- 2615 cpm 
12 2430 2429.6 -36.7 1346.9 '11-3eT- 2317 cpm 
13 2490 2489.6 23.3 542.9 
14 2457 2456.6 -9.7 94.1 
15 2454 2453.6 -12.7 1613 Chi-Square Value = ~ 
16 2445 2444.6 -21.7 470.9 
17 2494 2493.6 273 7453 Instrument Efficiency '" :ttO% 
18 2509 2508.6 42.3 1789.3 
19 2482 2481.6 IS3 234.1 c~ ~ rIR5 '3P'79 20 2.184 2383.6 -82.7 68393 

SUM 49326 0.0 31048.2 
Y'I ~ ___ , __ ~ 

cu~ •. ~&, Po" 64"f.«·" • ..l "- ~2 
5-~7 
s .a.O .'1'7 



~. 

'C. 

Scaler iF: 

"Te(l)#: 
"Te(3)#: 

IlOfc#; 

Bkg; 

Source 

#2 

C-7 

BETA SMEAR COuNTER (crB) 
CALmRATlON DATA SHEET 

99043 1.0. iF: M134019 Location: ;.,.;.ATG"--__ _ 
Linearity Sources 

~1?t 

1~1/ 

____ I 4200 <!pm . "Tc(2)#: ---- /::; -._-- ' 
_4_' 378000 dpm Chi-Square Souroo#: ~.....,-.--, ... ,, ___ u Ic 9~ 

.. Energy RespoMe Sources 

3122 27499 l6Q#: 2007A I 355193 tosrfOY#: ~63 15863 

57 As-Found Results Count lime (min): 

Date: .&:; -.2. \ • q 7 Remarks:' 

Bkg: 61 Calibration Results Count lime (tnin)· 

Linearity J R I1lroduCloility Test 
Source GrossCpm NetQ)m EfficiencY Mean 

4443 4.182 15.9% 16.0% 
#2 4456 4395 16.0% Ranlt6 (Mean:!: 10%) 

4471 4410 16.0% 14.4% to 17.6% 
Source GrossCpm NetCDm . EfficienCY Withm Rausre" (yin) lnlt. 

#1 700 639 15.2% y ~p 

#3 58713 58652 15.5% 'v 'Tl!.fJ 
Chi-~uare Test Reproducibility PasslFaii Init ~ n:.P 

Count # Gross Net (n) (n-10 (n-lI)% 

1 4411 4350 -4.6 21.2 Bnerl!V Response 
2 . 4381 4320 -34.6 1197.2 Source Gross Net ECr.% ' 
3 4473 44.2 57.4 3294.8 "Tc 4470 4409 16.0% 
4 4416 4355 0.4 0.2 l6Q 114814 114753 323% 
5 4522 4461 106.4 11321.0 'XiSrfOY 5065 5004 31.5% 
6 4373 4312 -42.6 1814.8 
7 4320 4259 -95.6 9139.4 II = c:pm 
8 4470 4409 54.4 2959.4 11 • average ofo 
9 4272 4211 -143.6 20621.0 Sum oC n-'il must = 0 
10 4439 4378 23.4 5.47.6 Chi-Square value must be 
11 4387 4326 -28.6 818.0 between 10 and 30. 
12 4374 4313 -41.6 1730.6 11= 4355 c:pm 
13 4433 4372 17.4 302.8 
14 4432 4371 1M 269.0 Performance Range 
15 4519 4458 103.4 10691.6 11+30'- 4553 cpm 
16 4362 4301 -53.6 2873.0 '11-30'- 4157 cpm 
17 4474 . 4413 58.4 3410.6 
18 4373 4312 -42.6 1814.8 Cbi-Square Value 1C ~ 

19 4365 4304 -50.6 2560.4 
20 4516 445S 10GA 10080.2 Instrument Efficiency = 15.8% 

SUM 87092 ':"0.0 85466.8 

.... ,kr. 0>1.0" ;1I8~:i.<· 1"." ~rre <L.,J ~ ~. 
Completed By; \f I Date: ~ .;1-97 

Reviev.redBy; ~ Date: S~30-9'7 
04-II)-'lO 



\....:~ .. " 

"---" 

\ .... ...:.~ .... 

Scaler#: 

~(l)#: 
239pu(3}#: 

Bkg: 

e-8 

ALPHA SMEAR COUNTER (erA) 
CALIBRATION DATA SHEET 

99043 I.D. #: M134019 Location: ::::J\.1'Gc:..:< :::...' __ _ 

LInearity Sources 
1257 430 dpm ~(2)#: 1339 7470 dpm . 
1262 62000 dpm Cbi-SquareSource#:'Z:;';8Z4,\';:~"2500'~pm Ih:l.30 

0.6 As-Found. Results Count Time (min)' 

Linearity Test 1 

Source Gross Cpm Net Cpm Mean 
2404 2403.4 '--'< \\,./) \~2.2% 32.2% 

#2 246S 2464;P H \' \\ 13.0% Range (Mean:!: 10%) 
2.156 2.l5i~ ~ .. <' 31.5% 29.0% to 355% 

Source Gross Cpm Net Cpm '\ ':;/ Efficiency Within Range? (YIn) IDil. 
#1 135 134.4 31.1% 11 'rt.f> 
#3 20424 204lt4 32.9% 'v jC,..! 

Date: ~-J.I-lr Remarks: 

Bkg: 0.4 Calibration Results CountTime (min): 

LiDearil!} Rel!roducibil!tY Test 
Source GrossCpm NetCpm EffICieIlCY Mean 

2508 2507.6 33.6% 32.9% 
#2 2469 2468.6 33.0% RaDE (Meall ± 10%) 

2395 2.194.6 32.1% 29.6% to 36.2% 
Source GrossCpm NetCpm Efficiency Within Range? (y/n) Init. 

#1 129 128.6 29.9% V reP 
#3 20875 20874.6 33.7% v " 77:"P 

Chi-Square TQst ReproduCl'bility Pass/Fail {nit. I _b~ _77!P 
Count # Gross Net(lI) (n-1I) (n-l1)1 

I 441 440.6 -39.6 1572.1 11= cpm 
2 450 449.6 -30.6 939A ''/1 .. average oin 
3 470 469.6 -10.6 113.4 Sum of D-1I must'" 0 
4 510 S09.6 29.4 861.4 Chi-Square value must be 
5 472 471.6 -8.6 74.8 between 10 aDd 30. 
6 468 467.6 -12.6 160.0 
7 473 472.6 -7.6 S8S 11 .. 480 cpm 
8 S07 506.6 26.4 694.3 
9 528 527.6 47.4 2242.0 
10 501 500.6 20.4 414.1 Performance Range 
11 483 482.6 2.4 55 1+30'- 546 cpm 
12 480 479.6 -0.6 0.4. 11-30'- 41S cpm 
L1 458 457.6 -22.6 513.0 
14 478 47M -2.6 7.0 
15 457 456.6 -li,6 559.3 Cbi-Square Value = 2.l.70 
16 471 470.6 -9.6 93.1 
17 521 520.6 40.4 1628.1 Instrument Efficiency '" 19.2% 
18 493 492.6 12.4 152.5 
19 501 500.6 20.4 414.1 
20 451 450,6 -2.9.6 879.1 

I SUM 9605 0.0 11382.6 't~'1 

~1D"'~h Ar: ~ .11 ~t u~~:~t 
-00"." 



\.;;./ 

'''-/' 

'''--''' 

<:-9 

BETA SMEAR COUNTER (em) 
CAUBRATION DATA SHEET 

Scaler #: 99043 I.D. #: M134019 LocatiOD:~='~T __ _ 

fPJ'c(1)#: 
fPJ'c(3)#: 

"Te#: 

Bkg: 

Source 

#2 

Source 
#1 
#3 

UnearitV SoJml!.\$ 
3121 4200 dpm fPJ'c(2)#: ' 3122 ~ 27500 dpm 
1256 378000 dpm Chi-Square Source#: 9IfC470.- ';'IW2OO.dpm Ie 9q 

Energy Response Sources 

3122 L 27499 ~Cl#: 2007A I 355193 IIOSrfOY#: ~ I 15863 

57 As-FoUDd Results CoUllt TIme (min)' 

Linearity Test ,,-~::::S0/i 
GrossCpm NetQ)m --- \\ Mean 

4814 4757 {( "\1 11 H 17.3~ 17.5% 
4852 4795 \\ .':, ".:/' ... 17.4% Range (Mean :!: 10%) 
4905 4848 

~ ]7.6% 15.7% to 19.2% 
GrossCnm NetCnm EffiCiencv Within Ranee? (v/n) Inn. 

731 674 16.0% V -rtf 
63089 63032 16.7% - {, rtf 

Date: 5'61-~~' Remarks: I 
Bkg: 61 Calibration Results Count Time (min)' 

Linearity I RCllrodnCloility Test 
Source GrossCnm NetCpm Efficiencv Mean 

444.'\ 4382 15.9% 16.0% 
#2 4456 4395 16.0% Range (Mean :t 10%) 

4471 4410 16.0% 14.4% to 17.6% 
SOurce liross ;om Net ;om EtfiClellcv Wlthln Raile',' {v/n Jnit. 

#1 100 639 15.2% v '1l!P 
#3 58713 58652 15.5% . 'v '7'l!"" 

Cbi-:Sgoarc Test Reproducibih'ty Pass/FaD loit. 1--'~ mP 
Count # GroSs Net (n) (n-11) (n-102 

1 6669 6608 78.7 6193.7 Bilerrv Remollllc 

2 6538 6477 -523 2735.3 SOurce Gross Net Eff.% 
3 6626 6565 35.7 1274.5 fPJ'c -61 ~% 
4 6598 6537 7.7 593 36Q ,1,4I~61 -0.0% 
S 6623 6562 32.7 1069.3 IMlSrfllOY ./' -61 -0.4% 
6 6102 6641 111.7 12476.9 
7 6664 6603 73.7 S43l.7 , 0- c:pm 
8 6590 6529 -OJ 0.1 'I .. average of D 

9 6601 6540 10.7 114.5 Sumo! u-it must 1:1 0 
10 6508 6447 -82., 6773_~ Chi-Square value must be 
11 6568 6S07 -22.3 497.3 betweelllO aDd 30. 
12 6548 6487 -42.3 1789.3 '1= 6529 c:pm 
13 6630 6569 39.7 1576.1 
14 6709 6648 118.7 14089.7 Perfol'lIlance Range 
15 6522 6461 -683 4664.9 '1+30'- 6772 c:pm 
16 6551 6490 -393 1544.$ 11-30'- 6287 cpm 
17 6620 6559 29.7 882.1 
18 6453 6392 -1373 18851.3 Chi-Square Value = ~ 
19 6587 6526 -:U 10.9 
20 6499 6438 -91.' 8335.7 Instrument Efficiency = 16.2% 

SUM .. 130586 -0.0 88370.2 
.).. 

CompletedB,,,,-, $i !1L!I1f1l(" 

Date: S', it) -9Z
ffJ

_
ZO 



C-lO 
\ 

»OJ)' tftIL :k;llS 7111-tf[:A.J/ 

Barcode III: _dlJ'Ifil ({59 

tJANliAKc PROBE GM 
CAUBRATION DATA SHEET 

swl #: /O{)t}o:2. 

As-FI '_."'- . ---"-"-...J:I_"-- '" ---r-··- .... 
TemparalUre: ___ " C PanFal! Current 

Pressure: _ mm Hg Vi: Bual: Source Source 

Humidity: " Ba: iery: Strenglh 

Thermometer 10#: High Vo ag8! "To O.121AC1 . 
10 SICI o.oapCl 

ft: ,oSr-Y O.03pCl -at 0,1 mRJh 

..-... ------
Barometer 10#: rt;Or i\EaUI~ 

Hygromater 10#: ; ~tW I~~~ 
Seta Set 1I7es Schncr.- • fI 

Penormecl By: ~ Fiespo II: 1;Tes 1.0 mRIh 

Date: q.~-n BaCkgro Id: cpm 10 mRJh 

Radiological Calibration 
Tempera"'18: ~"C 

Pressure: 73(, mm Hg 

Humidity: ..!i!l.-" 
Thermometer 10#: 41/<39' Z 3 ~ 

Barometer 10#:----1-­

Hygrometer 10#: ~ 

Visual' 

Battery: 

High Voltage: 

Audio: 

Alarm: 

Reset 
''0' 
eeta Set:.L.. l:rTca Source: ~ Rltpon.e: 

Background: ~cpm .. 

Penormed By: Jit2 1-
Data: ~-JD-27 

AeproducibUIty 

OVerload 

. ___ . 'an 

./ 
t/ 

tfI~~ 

Iv 
..vi? 
v 
Iv' 
Iv.' 
[:/ 

Current 

Soi/rca Source 

;~ Strength 

141pn\:' !t"'/ ~:;,.,cl 

"Te 0.12pCl 

ateh 0.08 yel 

ICSr_Y rr, iitlACl 

0.1 mRIh 

'''es 1.0 mAIh 

10 mRJh 

Trial 2 10 mRIh 

Trial II 10mM\ 

Performance Validation 
Tempera ... re: ~. C 

Pressure: ~ mm HI! 

Humidity: 50 " 
Thermometer 10#: ;11/3 Hi 3 7 

Barometer 10#: : 

PISS Fall 

VIsual 

Battery; 

.,/ 

"" 

: "" 
:~ 
. v 

I..-

V-

CUr18nt 

Source Source 

Strength 

0.1 mAth 

lUes 1.0 mM\ 

10 mAIh 

r/T6-
HP #: =-=-=---

Acceptance Instrument 

Range Response 

(netcpml (netcpml 

-
-
-
-
-
-

Acceptanca Instrument I 
Range Response I 

(netcpm) (netcpm) , 

,:)100 -;U,oo .2 l/OO ! 
F , 

1),900 -IS 700 115.00'D i 
1.25.3"0 -$. 000 :2{, Of!) 0 I 
1'1.'10'0 -,0, ~o I)' OOQ..I 

.2.2t; - '2 7.S ..2'--.0. / 
,;, :250 -".1 7So 2 bOO I 
1u,S'oo -:12500 .2!.{K t 

1::2:1.!ho -:1'7.500 i21.fK I 
I.2.1S()O - :17.»0 I;2Vt , 

Acceptance Instlllmenl ! 
Range I Response . 

. (netcpm) I 
(net cpm) 

.:J.2C, - 2. 7..1) .,x., 0 i 
I 

i;( .2.50 -.:4 7~o .~~?J i 

l:D.S'Do -;J7.5~ .9-~1 Hygromlltllr 10#: __ ~~ 

l37es Source: IOltg~ 

Background: JsL... r;pm 

High Vottage 

Audio 

Alarm 

Reset 

• J Response: Penormed By: d;p4... . Date: ~-~-z2 

.'~. 

P"marks: 
----.-~-------fl-~~-e-d~-:~~~S--~----o~-:~1--,)-O-.i--7-= 



C-ll 

.AlDA)- HtJ;t .JjtJ7f((I/I'If:'P! r~I'4""\t\t:: t'ltVt;t;. \aM 

CAUBRATlqN DATA SHEET 
Barcode': /Y) 1 Y "15k S.riaI~ L3tX3:Z/o 

As-Foun - ---- - ';:11-

Temperature: ·C Pas. Fail 

: Source 00' Pres$IIre: mm Hg VIIU. - , 
'0 

: "Tc 

Humidity: _"It 0' oBa~ 
~.... I 

Thermometar 10111: ........... ~~w.l£!Qe: 

: I' Barometer 10#: 0 \. \iO"( ~~;t"~ Hel 

HygrometerlO!ll: ~.Alarm 
Bata Set ta'Tea Bouret: _ A,I,1 

: 

: 

Performed By: I.!l-LJ 2. : Responll: 

Date: , - .3:? -9'7 Background : 

tosr-Y 

tire. 

cpm 

- --

CUrrent 

Bourc. 

Snng1h 

o.12pCj . 
0.01 "cl 

0.03 "cl 

0.1 mRib 

1.0 mRlh 

10 mRlh _ 

Radiological Calibration 
_ tall Cumtnt 

:/ SOU/C8 Bource 
./ ,M Streng!l'l 

:1/" t·?Pm 1J;1mpCl 

:/ "Tc 0.12 "cl 

:IA.//. ~ Hel o.os "cl 

:../ "Sr-Y ~'7~1 
:V 0.1 mRJb 

:i../ '''c. 1.0 mRJh 

I:V 10 mRib 

Trial 2 . 10 mRf/1 

Trial:! 10 mRf/1 

Performance Validation 

Temperature: ~·C Pan Fall .CUmtnt 

:v Prwuure: ~ mm Hg Vlwat Source o SOurce 

Humidity: ~ .,. Battery . .. Strength 

Thermometer 10#: m 137f3~ High Voltage 
,. 

0.1 mRf/1 

Barometer 10#: ~ Audio: 

HygromewlD.,: Alarm: 

.,. II7CJ 1.0 mRJh 

:Vvn- 10 mR/h 

1a'Teasource: /OIIY R •• : /I 

/fTG-
HP#: _ 

Acceptance Instrument 

Range F\etponse 

(netcpm) (netcpmj 

-
-
-
- i 

- ! 

- i 
---

Acceptance Instrument I 
Range Response 

(netcpmj (netcpm) I 
2100 -.2.baO 2~(')o I 
Il.<8fJO -t£.o?CO ILl. 000 I 
.25. 300 - 3, ODO IU.. o~o I 
ILt 160 - .i8.. 000 1/5. O&DI 

225 -_tl. 2t::; 2b..Q 
L2.~-;:"7S-0 2500 

112,50o-2Z.~o 23k! 
1..:?1.Soo -..27500 23.K I 
,., ., ~ -..27.500 ~r i 

Acceptance Instrument I 
Range Response i 

(netcpml (netopm) 

?_'Jt;' -:1-7.5 ~71J I 
') .250 -J. 750 ,,)ftJCO i 

1.1.2.500 - .) 7.5 ao dJ.sr I 

Background: ~cpm Response: r/ Performed By: ~ Oate: ~'Jo-22 

·0 q-1t2-~:; = . . .t.ts: Cate: ~ Remarkl. Flevitwed Sy. i 
\...:. ... 1 



C-12 

)/011 .... ttl'J;'t- JdJs1/()4fdT" I:'ANCAKE PROBE GM 
CALJBRATION DATA SHEET IJT6-

HP#: Barcode I: tf//~fa!/G8 S:~I !,:..;::, ::;971=0:;;(==-= ____ ...;;;:::;;;;;;;;;;=;;;;;;;;;;;;::;;;;;;;;:: 

As-F d Radioioaicaf R 

'V 
Temperature: _oc 

Prusure: __ mm Hg 

P ... ~FaU 

Visual: 

Humidity: ", --. 

Thermometer 10#: -- I r=NOH, 
M~ -. 
~~ ~ 
r . '" ~~ Barometer 10#: tNEW J 

Hygrometer 10#: ___ _ Alarm: 

Bata Set mea Sourca: Reset 

Performed By:' (41'5t Response: 

Date: 9~::o ... 9 7 B ckground: _cpm 

Source 

'ITe . 
aCI 

tosr-V 

fl7ea 

-- - -
CUll'llllt 

Source 

Strenglll 

0.12,.,cr 

0.08 ,.,cl 

O.OS ,.,cl 

0.1 mR/h 

1.0 mRIh 

10mAIh 

Radiological Calibration 
Temperature: ~o C 

Pressure: 73ft:, mm Hg 

HunddH¥:~" 

Thermometer 10#: 411$$3 9 
Barometer 101: ---L­

Hygrometer 10#:_ V 

I I 

Source 

Current 

Sourca 

Acceptance 

Range 

{net cpm) 

-
-
-
-
-
-

Acceptance 

Range 

Instrument 

Response 

{netepm) 

_ .......... -

Instrument 

Response 

"'uira Set ~ 1a7ea Source: /.E111,.. R .. ponse: _ 

. Reproducibillty:m 1f7ea 1.0 mRIh ...... , 

Background: ..::0 epri! ' ovelload:U] 10 mRIh 5"001 
Performed By: & it Trial 2 10 mR/h 

Date: 1~ 30· 9 7 Trill 3 10 mR/h 

Temperature: L..·C 
, Pmlure: ~ mm Hg 

. Humidity: ..sU " 

Thermometer 10#: tn (3'if35 

Barometer 10': -...L 
Hygromater 10#: J 

1~7Ca Sourca: L.t!Lf.;r 
BaCkground: .$l-cpm 

Performance Vafidation 

VISual 

Battery 

High Voltage 

Audio 

Alarm 

Reset 

Response: 

, Current 

Source Source 

Strength 

0.1 mRIh 

t:l7ea 1.0 mR/h 

10 mR/h 

Performed ey:ht-

Acceptance Instrument 1 

Response 1 

(netcpm) : 

;/60 I 

~~'L2 2 ... 30-2'2 , 
Remarks: 

ReViewed By: ;(J<5· Date: 9 - 30 --5 7 



C-13 

;IIoJJ, I11U ::r;J~'KfjlYlt:A.JII"'AN!";AKE PROBE GM 
CALIBRATION DATA SHEET 

Barcode if: A11'1k~'th 0 Serial.: JzG:1bl 

As-Found Radioloaical R 
Tempenl1ure: _. C 

Preuure: mm Hg VIsual : 

H_lY- F "!fRiQii~."'" 
Thermomater 10#: t NE:¥J \~~ ORag_ 

Barometer 10#: === Audio 

Hygrcmeter 10#: ___ _ 

Bata Set 117ca Source: 

Pelfomled Sy: ~ 

Data: 9- 30,91 

: Alarm 

Reset 

ResponGe: 

Background : 

Pass Faij 

Source 

''''e . 
Hel 

"sr-Y 

1:l'ca 

_cpm 

Currant 

Bource 

Strenglh 

O.121AC1 

O.081AC1 

0.031AC1 

o.lmR/h 

1.0 mR/h 

10 mR/h 

Radiological Cali~ratlon 
i 

Temperature: ...1L·C 

Preuure: ~ nun Hg 

Humidity: ...!if!L ... 

PlssFaQ ,....-,---
Source 

Currant 

Source 

/fIG-
HP#: 

Acceptance 

flange 

(netcpml 

-
-
-
-
-
-

Acceptance 

Range 

Inswment 

Response 

(netcpml 

I 
Instrument j 
Fil$ponse 

(net cpm) I 
Thermometer 10#: &39$,3 , , Hi9hVQIta9':~ I 147Pm ,~n4.-ff1AC1 1";/00 -),6'20 l~ I 

Audio:14--J Barometer 10#: ~ 

Hygrometer 10#: ~ 

Backgro\lnd: '10 'cpm 

Performed By: wF?5.l. 
Date: 9 - 1Q-97 

Temp ... ture: tP3 • C 

ReproduclbU~~ I t17ca I '1.0mR/h Iii! .2.2fv I~~! 
Overload:L::::LJ . 10 mR/h ()-lZ500 S J:: I 

. . 
TtIaI2 10 mR/h 

Trial 3 10 mR/h 

Perfonnance Validation 
PaslFail Currant Acceptance 

Pressure: ~ mm H; VIavaI :./ Source Source flange 

Instrument i 
Response i 

,V' 
Humidity: SD S Sattery: 

Thermometer 10': enpi,f? 1 
Barometer 10': ----t-: 

Hygrometer 10111: ~ 

1$7es Source: ~ 

Background: ~ cpm 

vi' 
: 

,"'" 
High Voltage 

Audio 

Alarm 

Relit 

tift 
: ......... 
, II Rell1lonse: 

i/, 

Strenglh (netcpm) (net cpm) 

0.1 mRih 125 - 2 '15 .,A-'"Q I 
I I.Tee 1.0 mR/h 2l~O-2 11£0 d)f/OO I 

10 mfl/h .1l, 500- ;1.;. S'g; ..:>;KJ 

Pe/formed By: ~ 9;3iJ-'l7 Date: 2:; 58-2, 
i 

!>-""arks: ',-. ----.------R-.Vj-.....,-ed-e-y:--t.J..b..--SF=--- Oata: 8'30--7 7 



C-14 

~0Ii'rlf'.l'" _" 1..11...,111..1 ...... " ...... IVII ""'I /"\1 .. ,",,1'\ uvll'1lI'L.I.J1.'IV''1I rnvuL. 

;;.)s121-\tf1fAlI 
' RADIOLOGICAL CALls'RATiON DATA SHEET 

,Iff ()(Jilt. ..3 
Detector Type: &l(/9£CUW Barcode #: /111'fi:ii~ Serial iF: /003/; 7_ HP #: A-r G-

As-Found RadiDlogical Response 
. _._- Fail Response Verlfi .. 

----~~ ..... "''''''''''' 

, Temperature: ·C Visual: Range Source Activity Re6~onse Efliciehcy Efficiency (%: 
'0 Pressure: mm Hg Battery: Number (dpm) (cpm) (%) I 

H,mid,,' % 1'" Xl 5793 2,230 

Th"""",.,,, ,o.~\\<Q A 1m, Xl0 9735 16,200 Acceptance Range 

Barometer ID, it· ",t: .. et: X10Q' 9101 176,000 I -
Hygrometer ID ~~~ ~und: Xl 000 9105 2,480,000 

W Response: Scaler 9735 16,200 

Cal. Factor: Calibration Factor Verification 
100cm2 ActiVIty Cal. Acceptance Range Response 
Scurce # (dpm) FaCtor (cpm) (cpm) 

Performed By: ';,8t5;t. Date: 9 -.29-'17 -
~oP,t1 {>Jt.. i,JSf(tlltlc ~l Radiological Calibration 

Pass Fail 

Temperature: 2.3 • C Visual: 
Pressure: z.x. mm Hg Battery: _ 
Humidity: SQ % Gamma Rej: IV X.1 _. n _,___ _ _ 

Range Average Efficiency 

=",-+-=~-+-..,l.;;.L--j I /3 I 
Thennometer 10#: 4'/,3983Q Audio: ./ XI,O 9735 18.200 I~ 0 I 1 Acceptance Range 

Barometer 10#:;}; Alarm:!~ k'9 )(100 9101 176,000 2JL I I /:2. - I ¥ 
HygrometetiD#: Reset: V Xl000 9105 ~480,0001310L j~') 

Background: -/ Scaler 9735 18.200 If//A -i-::l> 
Response: m "¥r:::'vvwv.wm·I'~""V""'" .w_. 

Reproducllillty: 1 ii, I 

Uniformity:./' _ I Position 1 ( .. p ... , I ,wpm) ,I IV!"", 

Center. 

Center. 
Comer I/Heel 

Comer2/Toe 
ComerS· 

PeI10rmed By: ~tft. Com&r 4· 

Performance Validation 
Calibrallon 

Temperature: rJ,J • C Visual: Range Source Efficiency (%) 

,Pressure: 131, mm Hg Battery: Number I'i-
Humidity: ¥ V' % Augio: XI 5793 

Thermometer 10#:/l1(3 '2f35 Nann: X\D 
Barometer 10#: 1. Xl(jO 

Hygrometer 10#: \V Background: 
Response: i--,*"""-I rs;;~~-;;:';;;I1a';i;rt"h:~+::':==1 
Cal. Factor WL"'---' '" 

Performed By: ~ Date:9· ,,0-97 

eNJ yJ Ii( dli6e' ArffIL.. () drIVe poT @'ll!!Ji. , , - 15 ilifF Ad32L wE' EteEt'IE.;cgs M, 3 1 ~Mk" trm,ucJ:G._. , ~ ""'" 1- 0-] 
\ ..... j Reviewed By. 

I 

" 



~ 

C-lS 

/lWtrftAfr t"ANc,;AKt: f'AOBE GM 
PON' tll'J1!- $).1.57 CALIBRATION DATA SHEET 

Barcode#: /ltILf~lf"f Serial": L:l.!.2bS 
AS-Found Radioloaical R ~ .. - -

TemperelUre' • ,_-C PauFall Cummt 

: Source Source 

: Strength 

: "To 0.12 JlCI . 
: :stcJ 0.08 JlCI 

: Msr-Y 0.03 JlCI 

PhlSlure: mm H _ II Visual 

Humidity; '" ... ~- ~ \ -,.,., tf~~~:~ 
Barometer 10": \~<;),~-we 

Hygrometer 10#:. \.- :;...-' Audio 
Alarm 

Beta Set tllca Source: Reset: : 0.1 mRlh 

Performed. By: 0'tP. Response: : tllca 1.0 mRlh 

Date: 9- n· 97 Backgtound : cpm 10mR/h_ 

Radiological Calibration 
E i 

Pass Fall 

VIsual: Drl I Source 

Cummt 

SOUle. 

itT&-
HP ,,: 

Acceptance 

Range 

(natcpm) 

-
-
-
-
-
-

Acceptance 

Instrumenl 

Response 

(net c:pm) 

'--

Inltrument 

Response 

TempetalUre: ~. C 

Pressure: .1Jf::.. mm Hg 

Humidity: J.L '" 
Thermometat 10#: AJI. m 3 ~ HighVolfage:,v I II ····11""-· .. ,..-· !"','Y,," ~'''''''V!''''I (v ..... · 

Barometer 10#: t 
Hygrometer 10#: _ 

Background: ~ opm· 

Performed By: ~. 
Date: 9-jo-97 

TempetalUre: ~. C 

PNllure: Zl!e-mm Hg 

Humkllty: ~ '" 

Thermometer 10#: 42139' g 3 9 
BarometerlD#: ~. 

Hygrometer 10": ~ 
1 t1ca Source: I121.J.1: 
Background: .:J...fL cpm 

Reproduclbilily: rn Ul7es 1.0 mRIh 

OVerload: 10 mRlh 

Trial 2 10 mRIh 

Trial 3 10 mRIh 

I Performance Validation 

VlIUII 

Batt.ry: 

High Voltage 

Audio: 

Alarm 

Reset 

Response: 

Pass FaR Current 

SoUtO' SoUICI 

StI'eng1i'l 

0.1 mRlh 

l17es 1.0 mRlh 

10 mR/l'i 

Pelformed By: At!l--_ 

Acceptance Instrument I 
Range Respona. i 

(netc ml 

I 

Date: chlO ~7 ? 

~~~:------~------------~--~---------------------
ReViewed By: il. s: Date: q...- 30 -'i 2 = ~. 

'I ~ 



C-16 

EOOReN-5'lJHVE¥GR-M*,7' PANCAKE PROBE 
CALIBRATION DATA SHEET 

Nov-Dec 97 

Barcode I: &1%5':<.0 Serial #: IOOJ5' 

As-Found Radiological Response 
'''"-'' Temperature; ·c Pass Fail 

Pressure: ___ mmHg Visual 

Humidity: % Battery 

Thermometer 10#: '1X/39K!J9 Hlgn IIOltage 

Barometer 10#: ?/tl39139 Audio 
, , 

II-I 

Hygrometer 10#: 1Jtl.;;'9!~';=NOT· qE_ 
Beta Source Set: I I -NEW INSTR_ 

137Cs Source: '01K2'~--1\'eBl'l'rm: ... 

Background: __ cpm 

Current 

Source Source 

Strength 

99t'c 0.12 #/Ci 
58CI 0.08 iJCl 

9OSr-Y 0.02 iJCi 

0.1 mRth 

ll17Cs 1.b mAth 

10 mR/h 

Petformed By: ~ 

HP #: ttrtf: WdeL J:) 

Acceptance Instrument I 
Range Response 

(netcpm) (netcpm) I 
12.800 - 15.700 t 
25.300 .. 31.00d I 

I 

14.700 .. 17,900 I 

225 - 275 ! 
2,250 - 2.750 I 

22.500 .. 27.500 I 

Date: y.,). fZ 

Radiological Calibration 1k11- tJA'tflL (jlfll~ 

Petformed By: 0tft. ' 
Date: /l-J. -91 

Te~peratu,e: ..lL0 c 
Pressure: .:1.!f!L mm Hg 

Humidity: ..J.Q.. % 

Thermometer 10#: 1It1391!J9 

Barometer 101: 1ItI39t!J9 

Hygrometer 10#: 1It139139 

1117 Os Source: 101 t2 

Trial 2 10 mR/h 

TrialS 10 mRth 

1lfn.H#erformance Validation 

J;,t'ViSUal 
Battery 

Pass Fall Current 

;,.L: 

:v 
:~ High Voltage 

Audio 

Alarm 

Reset 

:1../ 

:~ 
!./ 

SOUTee 

mCa 

Source 

Strength 

0.1 mR/h 

1.0 mR/h 

10 mRIh 

25,300 .. 31.000 

14.700 .. 17.900 

225 .. 275 

2,250 .. 2,750 

!2.500 - 27.500 

22.500 .. 27.500 

22,500 .. 27,500 :215/;' 

Acceptance I, Instrument 

Range Response 

(netcpm) (net epmj 

225 - 275 .2bO 
2,250 - 2,750 _ :l,2PO 

22.500 - 27,500 25K 

Background: ...Q.Q.. cpm Response: 1/ Performed By: ,;1'1'1;[ Date: £2.,2. t..Z 

\ . narks: -1 frrfW",rJ wit/! dD a/rum cttfeb: M.g. 
'.~ Reviewed By: ~4£.d~ Date: W f 7 



C-17 

PANCAKE PROBE GM ftTb 
.r:-~-1\" CAUBRATION DATA SHEET /YIoJ~1 (); 

Barcode #: Serial #: I ~ I 3 'f Cf 

As-Found Radio!!:!.9.fcal Response 
Temperature: _" C (; (l s: J 

Pressure: mm Hg "".IV- VIsual: 
- ()V' 

Humidity: "uri. Battery: 

PassFaif I. I Cu"..,t 

Source . Source 

Sl1ength 

Thermcml18f 10#: High Voltage: "Tc 0.12pCl 

Barometer 10#: ----- Audio: Mel o.OSpCI· 

Hygrometer 10#: ____ _ Alarm: "Sr-V o~ 

a.taaet Reaat: O,t mRlh 

1\ 

HP#: 

Ac:ceptance 

Range 

(netcpm) 

'\ _ /IIr>/.) 

'\ _ ofliJ'-

\-laic. Source: -"_ 

Pelformed By: =!@.? 

Date: fit"'! 1 
",,_I I I\"'eo I '.0 - .\ 

Background: cpm 10 mRlh \ 
. --- t 

Radiological Calibration 
<~"'r-------~.~ - ~all Current 

Pressure: 1'1 )-mm Hg Vi$uaI: V Source Souree 

Humidity: .J:CL " Babry: ,/' Strength 

Thermometer 10#: /l<\ I ~., 13'T High Voltage: .v f41Pm 0.11 jiCl 

Barometer 10#: 

~ 
Audio: V ''''c 0.12 jiCl 

IoIvgrometer 10#: Alarm: /II if), aecl 0.08 pel 

.. Reaet .v ./ "Sr-Y ;: O.03pCl 
\':.:.:.-' 

Beta Set --1- ·11Tc. Sourel: ~ RurJon •• : .,/ 0.1 mAlh 

Background: --f::ifJ.. cpm .. 

Performed By: ..-zi63 
Date: 8/1.<':'1<:1.7 

Temperature: sl.!t-" C 

Pressure: .1!tL-mm ~g 

Humidity: ..b./..-" 
Thennomater.ID#:ml398J1 

Barometer 10#: ----l­
Hygrometer 10#: --.JL. 

1Uca Source: J.£JJJ. 

Fleproduclblllty: V tl7ca 1.0 mAJh 

Overload: 1/ . 10 mRlh 

Trial 2 10 mR/h 

Trial 3 10 mRlh 

Performance Validation 
Pass Fan Current -m Source Source 

Badltl)'! ;/ Strength 

0.1 mR/h 

1l1'ea 1.0 mAlh 

10 mR/h 

Ac:ceptance 

Range 

(netcpm) 

\ -
\ -;;/,,) 

\ ~v J/P,C 

. \ """,~, 
\-" 
~ 
-\ 
- \ 
.;.. .~ 

. Ac:ceptanc8 

Range 

Instrument 

Response 

(netcpml 

Instrument: 
. ! 

Response 

(netcpmj I 
.a~ 
If-I ~6'li 

~.I">CJl:>1 
/70001 

~bbl 
;;..~ 0 ! 
aJ/c i 
,;)<{ k. ! 
iiKlK-i 

Background: ...2.Q..cpm Performed By: 0'~:t Date: a. iB·97 

oarlls: ReViewed By: . ,1:5i:= 2 '--- Date: a. AltG 9r 



C-18 

, .t 0es111Mr OI'Id Manufacll.<er LUDLUM MEASUREMENTS, INC. 
POST OfflCE80X610 PH. 915-23S-54Y4 , 'J' $Q1It"lifiQ~lnduttrial CERTIfICATE OF CAUBRATION .a ' InIIM1\Onl, 501 OAK mea FAX NO, 915-235-4672 
SWEETWATER. TEXAS 79554. U.s.A. 

JSTOMfR AlUED TECHNOlOGY GROUP ORDER NO. 2OI.O'I6/Z).71,97 

, 'tg. lUdt.m Megrurernenls Inc. Model 12 Serial No.-±! Z""""'"'-,,.I....<<?:...... ____ _ 
'''-.. ' -, 

Mfg. t.ydum Mearurernents Inc Model 44=9 Serial No • ../.E..Il~...:I.:Z,il/,g.l:!:O:..:2:..J":...... ___ _ 

Col. Dale 07l10f2Z Col Due Dote OlD 0/98 CaL lnIelVol 6 Moo/hs Meterface 2Q~5§ 

Check mart !ilappties to appIcobIe INIr. and/or detector lAW mig. spec. T. --ZL Of RH 43" AU 703.8 flYl1 Hg 

o New II'I'IlMnenl II'I'Ilrvrnenl Received 0 Wllhln To1tr. "IO'A 0 1Q.2O'A 0 OUI orToi. IKI Reqlll1ng Repolr 0 Other-see cornmenls 

b1 Mecha!'llcd <:1:. b1I' Meier Zeroed 0 BackgrOU'ld SWlraci 0 Input Sens. linearity 
ba' F/$ Rasp. ck hil' Reset eke. 0 Wi'tdow Opetallon b1I' Geotropism 
ba' AudIo ck. 0 AIa!m setting c:k. Q' BaH. c:t.IMln. VoII) -2.2..VDC 
I2ll Cailbrated.Jnoccordancewith LMl SOl' 14.8 rev 12f(i5/f11. '0 CalbfatedlnaccordancewllhlMl SOl' U.9rev 12/l9/89. 

lrument von 3ItI ~ 

IiZf HV Readovt 12 polnls) 

, 2 s: ' ~ c: lhreshold mY 
V Input Sem. --J....L- mY Del. Oper. W V ,at ~ mY OiolROIIo __ .....::. .. __ _ 

RerJlnsl. .5(70 500 Y Rel,JInst. Z 010 I. 2000 v 

COMMENTS: 

<lammtClinlion: CMdo_plSIIi:nod""'***1D_eoaptlorll44r$lftlllicilhbllol_ .......... 

~ 

Digital 
Readout 

RANGE/MULTIPLIER 

X 1000 
X 1000 
X 100 
X 100 
Xl0 
XIO 
XI 
X I 

REFERENCE 
CAL POINT 

400 Kcom 
100Keom 
40 Kcom 
lOKeom 
4K:com 
1 Kcom 

400 com 
100 com 

'V"",,ainlywllhirlt 1~ C.f.wllhln:l:2OI' 

REfERfNce INSTRUMENT 
CAl.POINI RECEIVED 

IN$IRIJMENJ 
MErER READING' 

INSTRUMENT REC'D 
"AS FOUND READING" 

~ 

INSTRUMENT 
METER READING-

700 
100 
~t6 
leo 
Ya? 
I()O 

~OCJ 
IOf) 

All kmgt(l} CaIlbrcnd Electronically 

~~ 

REfERENce 
CAL POINT 

INSTRUMENI' INStRUMENT 
RECElVEO MflER READINO' 

l_~mc.c_It1oI""_I"_""'_CGl_by_,~GalClbleIo""'_lnll.o1e"S __ f~.or"''''''_IlonIa<IITI\.''.! 
__ ,_~_lII<trnIlorf,or_.bHn_tom""""Plo<IvClillo'of_pIIyIIcol_"' ___ o<Iby""'''''lolypOotcoll!>r''lI •• loohr4qu." 
h_ollOt! rpltm_""", to ... ~I of MII.·ffD-d662.\an</ Al<!1 N32~lt76, Siole conexos Caibrallcon license No. LO·1963 

Referenc. Indrumenl, Clnd/or Soulces: 

Cf.131GaMlOSIN 01162 IiZ0112DMS65 05105 OTlIXl8 0T879 DE552 liiIasl o NevironAm-2416aS/NT.304 

o AlphaStN 0 I\etas/N 0 Other _______ _ 
I 0=.: ~:lfft~! _UN Cd> ~:;;::7 mrou' 

,ReviewedSy: ~~o.2' . oate _1.L,..l1.:J,4,.,.;·9t...2'--------
FORM c=A 05/11191 



C-19 

IiCiI Designof and MlnIIocIt.nf 

~Sd~ CfRTlFICATEOF CAUBRATION 

LUDLUM MEASlIREMENTS, INC. ' 
POST OFFICE BOX SIO PH. 9150235-54904 
SOIOAKSTReEl' FAX NO. 91 So23S.u.72 
SWEEIWATER, T6CAS 79556. u.s.A. 

CUSTOMS! ATG OROSR NO. 226"657 

,\lg. LudMnMeC!SU!!!!!l!!Ols.IDc. Model j2 serlolN<). ('2./ n' (lal34-'1) 
~g. L!.!dNm MeOOJt!l1!lll!l!J: Inc. Model u.? Serial No. pI<. (Z8 0 f I 

Cell. Dolo 5 - 2. 1- , 7 cal CUe Dole t 1 - Z 7" ? 7 Cal. Interval 6 Mpo1bs Meterfoee 2!l2.35~ 
Check moll: ifapples to cppIcobIe inIIr. and/Of cIolllctcr lAW mig. $ptC. T. --1L Of RH 45" All 69]& mm fig 

o NewhlllmMnl InstIumIIntRecolved.E! Wltin Tole!. +-I~ CJ lo-za 0 OuIofToI. 0 /il1lqlJMg Repoir OOlhor·S&ecommenh 

lid Mecharieal cIc. lid Meter Zeroed 0 ~ SWkact 0 Ir4:luI sens. Uneortly 
J;T f/$ RelP. ck lid Reset cit. 0 Window Operation lid Geolroplsm 
Q' Audod(. 0 AlamseHngck. Iii!' &aII.ck.IMrn.VoIt) ~VOC 
1iU Cdbroled In accordanc:o wHh LMI SQP 14.1 rev 12105189. 0 CdIbIated In oeeordano::e wHh LMI SOP 1'.9 rev 12/19/89. 

tnstn,menIVolt Se1 ~ 

Iii!!' IN Roodoul (2 poInhl 

v 1(IpuI5enI. ..:1.L mY Del. 0p0t.---ZlQ. 
ll'mho1d mV V'Cd 'S:L mY OlaiRotlo ___ ,,"--__ 

RefJlnsl. "00 /. 5~~ V lIefJln$I. ( 5 6'<2 I. ( <r ~ S-

COMMENTS: 

GwnI CoIIraIbI: Q!.IdelecQspooiklned~IO_ ... IotM'"'tlllttlll1ehnld_,,*_ 

REFERENCE INSTRUMENT ReeD 

'"-,,, 

RANGE/MUlTIPUER CAl.. POINT ' -AS FOUND READING" 
X 1000 
X 100.0 
X 100 
X 100 
X10 
xto 
Xl 
Xl 

400 Kcpro 
100 KCflm .. 
lQt:com 
101:0000 
4 I: com 
lltcom 

.cOOCflm 
100 com 

ft(l}O 
{(JJO 
~qO 
(co 
two 
{C(} 

ttOO 
{{)o 

INSTRUMENT 
METER READING-

~()<? 
loo 

. Hie 
100 
It(JO 
r(pO '{on 
I(I')('} 

v 

"Uncertalnly within t Ita CS. wllNnt 2011\ ALL lange(., Calibrated ElectroniCally 

agifQI 
ReOdouI 

REfERENCE 1NStR\IMENr 
CAl.. POINT RECEIVED 

INSTRIJMa.IT 
MElfR READING-

~ 

RS'I:RENC6 
CAl... POINT 

INSTRUMeNT 
RECBVEO 

INSfRUMENF 
MEIER RCADING-

1.IIdMn-.....ntf.1nc. __ ... ___ .... _ ... _lIo/ __ Io"* __ o;t"o_oooIT~,crlo"*_Io<:I1II1tf'" 
_~I_~ ........... ., ____ IICIOOPIod ...... OJf_~_b"' ___ b¥ ... _lVP'tol_Ico! ... ~ 

n.._~_to ... raqu\'tmenI.oIM1l~QI1(IAN$ltlSl:\oI91a. $tol.ofll.",Calibrollonlicet\l.No.lO·19~ 

leferenGe Inrtrumenb and/OII Sources: 

C .. I37GammaS/N 01142 001120~ 05105 OnOO6DT879 DESS2 OESS! D~OI\M\o2~!S.$INI·304 

o ~ SIN 0 BetoS/N 0 Other 

,ij'roSOOSIN 50/16, o OsdIc»copoSIN t:i(MlAIimeIGfS/N $771Q2" 
\....:..;Calblaledsy: v<;z ~:l Dole ....;S~-..::1:...:...7_-~'..£..7 ____ _ 

~~ 001& r~~, Reviewed By: 
POItM C2211 a6IIW 

L 



1M) ~II"ICIMcnlfoc"'" 
of 

Salenlillc II"ICIlndutfriGI 
INIM'MnIf 

C-20 

CERTlFICATE OF CAUBRATION 

LUDLUM MEASUREMENTS, INC. 
POST OffiCE 80X 810 PH. 91 5-ZJS.S,.(9A 
SOl OAK Sl'Rm FAX NO. 915-23S--l672 

, SWEaWAJER. TEXAS 79556. U.s.A. 
CUSTOMER ATG ORDER NO. 220057 

,,'g. Ludlum MlQ!tKJl!ll!lnk. Inc Model 12 Soda! No. 'O??, 32.6 
'~o. II!dll.mMeQ$!ll!llf!!1!J 1m; Model #2 SedatNo.Pg 13:; 2.5~ 

Cd. Dale 5-27-'7 ec;OOeDale ,,-17-'7 Cd.lnIOlVd 6Mon1hs MeIGlface 292-356 

Chect mc:wIc !i.fappies to oppkabIe lnsIr. and/« detector lAW mfg. sptC. T. --.:..lL 'f RH 45 ~ All 697,8 rrm Hg 

o Newhsl!vrnenl InsIrumenfJ!ecelved fi!lWllhInToIer.+-10'Ai Dl().2O'.\i' OO\ifofToi. DR~Repaft OOlher-$ileconvnent, 

liD Mechanical ck. g MeIer Zoroed 0 8aCtQround Subtreet 0 Il'1)ui Sons. UneaI1!y 
bO f/S Rq,. cI: IiiT R_t ck. ' 0 WIndoWOperalIon (;J' Geotropism 
liD AudIo ck. 0 Alarm Soltlng ck. IMJ Bait. ck. /MIn. Volt) --2.2..VOC 
j!j caJbtcled In acCOldcnce v.ilt! LMI ;or lA.8 rev 12/0.W9. 0 CoIbmted tn 0CC0!'danCe wilt! LMl301' 1".9 rev 1 'JI19/89. 

-':v ' J /' Threshold mV Insln.ment Voll Sol 9QQ V II'1)uISons. ~mv 0el0per. 900 vat __ b_mll OIatRalIo __ --"-" __ _ 

Ii2l'Ii\' Readout (2po1nlsl RefJ1nst. SOt? 2/20 V Ref","". ( 5 Q 0 I. 1500 v 

COMMENTS: 

Gtntnt 0IfInIi0rc GlldetedlnP'Jlilincl~~"""IICIejICb' II~ n.flePllfol!W'lbo __ 

REFERENCE INSTRUMENT REC'D INSTRUMENT 
RANGE/MULTIPUER CAL POINT "AS FOUND READING" METER READING" 

400 Kcom <CePe '-.' X 1000 
X 1000 100 Kcom 

~t?£? 
t IDO /0(::1 

)( 100 40Kcom ~e>& 'r<P<:I 

)( 100 10 Kcorn f ()O too 
)(JI1 4.K~Dm "D ~e>c:::> 

)(JO I \(com .,5 I()O 

XI ~ctlm he It cPo, 
XI ~OOcom 100 (!'o 

'llnctrtoinlywiHnHOli C/.wilhinUOli All long.C,) Canbfaled E1.ctron/celny 

OIgfial 
ReOdoui 

REFERENCE tlSTRUMENT 
CAl. POINT ReC8VEO 

,INSTRUMENT· 
MEIER WOING' 

~ 

REFERENCE 
CAL POINT 

,lNSTRUMeNT INSTRUMENT 
RECEII/EO MEIER READING" 

lI.<IIum 1oIIa .... _ ...... _lhOIllIIt __ r...beon-*lby __ IoIlllt_lftI!IlIOoISIa_ondToc:IwlIcgy.OIIoI116_Ilon_lonol ____ ~_ .. ____ ~_"'_~_"'_beon_by"'"-typoo"'c-""'~, 
Tl>t~I¥'Iom_IomuIoIlllt __ ofMII.~2AandAN$lNm-If71. Slate 01 To_ CaribroliO/\ tl¢.nse Ho.lo.I9~ 

Reference InmvmenlJ and/orlou(cI&: 

CI-I37GommClSfH 01162 OG1I20MS05 OSIOS OTl0080l&79 CJfS152 0E551 O~u!ronMl-24IeeS/NT...s04 

o ,oJpha SIN 0 Beta SIN 0 Olh(lr 

. Ii.r m 500 SIN 5 r 683 0 Osdloscope SiN CiI MlAheter SIN 5 771 t2~ 6 ? 

'~~Cafibroiedey: lIf l'Akr£cl Dale ~~:...--.:-2 7!...-~...:~..:..7 _____ _ 

~~' Dale---'"'~~2Gf>¥-ci~2_--R$\IIewlld By: 
FOtlM Cl':A 0$/13191 

r 
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OFF-SITE SHIPMENT APPROVAL RECEIPTS 
AND RECYCLED MATERIAL 
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D-5 

'OCK" •• " MAllrlll:4' 

Memorandum 

DAte: 

To; 

c: 

From: 

Frolll: 

lanuaty 5,1998 

S.AHeaon 

w. P. CantOD, 1.1(. CothraD, r. W. Manis. R. W. Oliver, T. P. A E»eay; 
A. D. Reynolds. L. B. Roclems, M. L. Whitebtad, J!C Doc:omatt ~c, 
Pile-CLS 

T. W. Man>o, K-1001, MS 7123, 241-4!l~ ~ .... 
C. L. Stair, 9116, MS 8098. '16-08006 t,.:..{,' . 
Sbipment of Strap Metal tmD 014 BYdrofradure FadIfty DflIDOIiIhm (9$<35C) 

BU:tCl ~pOZ1 out review ofd$ rlDpmem p;ropcsal ~Dft Mmitted to tbm o1Iice. approval is 
sraute4 to sbiS' scrap m=tal in koU-otr:BiDIJ..oad Number 3 (COlSSistin,g primadly of'metal from the 
bodies of mate:rialIsrout stota8* &iM 2 at1d 3, with SDJD8 suppOrt and cone pam) to ~ IJ)proved . 
recyc1iog veJidor. 1llis appJ'tlV81 is based on WI receipt of (ioeumentation that the c:onditicms in 
CoDard Stair' $ Novemb .... lS, 1997, mem.oraudmn to you b~been met for tbillforemmtiolled scrap 
metal. 

CLS:TKC;lr 

Subjeet: 



D-6 

__ ~.tf 
'OC ••••• • 1& • .,',,% 

Memorandum 

Date: 

To: 

c: 

Prom; 

Subjed: 

JauDa.ry 6, 1998 

S. A. Hetl'OD. 

W. 'P. Carlton, T. K. Cothron, r. W. Moms, R.. W. OIMr, I.-P. A. Perry, 
A. D. R.eynolds, 1.. B. Rodems.11 7 7' -; .. llC D~ C~kC. 
Plle-CLS 

T. W. Moms. X·I001, MS 7123. 241492l flt.}.,J .. ~ S­
C. L. Stair. 9116, MS 'OSlSt $16-8006 !?-t'"j:~ 

. Shipment of Scrap MetId hom 0111 Bydrohc:tllre Fadlif:y DemDlldoa "8-350) 

Based. UpOJl ow review of the ~ propOsal.iDfbrmsliOll submitted to tbis o1IiCt. appnmd is 
granted fa ship smp metal.in Btlll..Q&'B.iDILoad Number 4- (C1>nsist.iDg primarily, of metal i'om. the 
body of material/green storage am 3) to the apptOvocl ~wudor. This approval is baed 011 
our receJpt of docutr:lefttIliOn. '!bat tho conditI.o.Iu ia Conard Stair',Novembet ZS. 1m, me:momndum 
to you have been met for the afb~oaed scrap:aietaL 

CLS:TKC:lr 
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, • C ,ulln "" A. rI rift 
. Memorandum 

Date: 

To: 

ct 

From: 

Subject: 

Dece.cnbu 7.1998 . 

S.A.'He:mm 

W. P. Carltcm. 't. 1(. CcIt.hion, T. W. Morris, it W. OIiYer" T. P: A. Peny. 
A. n. ~ 1.. B.lt.odmm" , I I.; 'rIJjaBC DoCWDeZlt CeI:rm-R.~ 
Fileo-CLS . 

T. W. Morris. K·100J. M8 7123, 24t-4~l r-n.. \.. \ ~ 
C. L. Stair, 9116,!dB ao9&, ~76-8006 ~7 ~ , 
Shipmeat of Serap Metal f'nm Olcll!ydrofraetarc Facility Demofidon ~ 

lJased 'DpQ'ft. our reviS'W of' the shipment prcposal iD£or.matiOD Stlbmitted to tb1a offi:e, approwl is 
granted to stDp SCl1IP 11lIJtaI in RaD-OfFBiDILo&cl Number 5 (eo~ ptlmadly at ltBiDlesa steel) to 
the apptOVecl ~ vemfor. This approval il based 1m our nlCeipt vtdoa:m:J.eDtadon tim the 
COD.d.ltioDs Ia Conard Stair's NOftIIIbet 25. 1991. ~ to )'0\1 haw 11_ mst tor tho 
af'aremeadoaed scrap metal. 

CLS:'l'KC;lr 
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02-05 98 14:a3 T!SOU>I<SAL 423 882 1413 P:B2 

'(j §o1llldlern Salvage Scrap Metals, Inc. 
903 W. Carter Ave. 
PO. Box 291 
Harriman. Tennessee 37746 
Phone (423) 882·5669 - FAX (4231882-1413 

ie~, J~ J99f 

~ ~U- *' -r~#3-Z5q8 

. L",J JI: \ . ~M- (l.. JA W;"'l JJ.. ~ 2, u., [00 L8s 

of i' q 4..00 p.vt. bt I6!SS -id-n l4-' P o.M1J cd--it 3i1?J; 41 

Load #2 ).1M Q N~ W!l-;~lI- 6f tt,ul-/() 1.-86 

ClJ- ' I ~~ pJ2A U3. lP- P ~ oJ.-. dr \ I ~55, 2Q 

. 0>oJ#2 [)Jo.b Ik~ix. W;rU-lgt)c)J.,.~6 . 
bOA 5+~, W (;hh ~ ~1.eJ Q.1;t-o.c j}-Io 

+k. st~lPA.b ~ p~ W~d h~ ~ .. 
w~ ,og¢ .p-Vt #.-8. (hl~ bp0./rI·i ~o:wJ 
~ £X~ st.e.J) t<> CJ.elVvt ~r ~ ~ 
h~J ~. \~ LJ~ ~lkJtJ ,li'tz- cl~ m~ 
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SOUTHERN SALVAGE SCRAP METALS, INC. 

, 

Lower Carter Slnel 
P.O. Box 2~1 

HARIUMAN. TBNNBSSEE 37148 

~ "":"''lrt- ,,~ 
'IJ 

GROSs, ,L:/. l."-V ' Ills, 

TARE 3~lb& Ils, PRICE AMOUNT tJ / 
~. 

NET tf. (t!>!C:: v 100, $,1th3 
". I 

SiiMOOITY 

GROSS lbs. 

TARE Ibs. PRICE AMOUNT 

&5tl.. · , 
• GROSS' /f/ e:'J f..t! Ibs. .. "Pice AMOUNT 

TARE 3/ I:kI (J Ills. !.l.l- $ ,rSf J9 
~? ... TO'N..''f.lY,·W o 't? r I 

. . -~lftJ-
.' '. 0" We WIn Nol 8e Rtsponalble For ; U Damelit To TIUCks Wldl8lJn1oading 

," 

; 

:1~ 
~! 
'{{~ 

'.;' 

':,/;' 
.... ~,. 'A: :~I 

1 
. t',,· 

·'1 
; 
i. 

., 

... ' 

\ 

,.. 

j 
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B2-i1IS 98 14: 27 T:SQU*SAL 423' 882 1413 . P:i33 

* Southern Salvage Scrap Metals, Inc. 
903 W. Carter Ave, 
P 0,1:'0)( 291 
Haaiman, TenMssee 37748 
!'hone (423) 882-5669 - FAX (423) 882-1413 

,II'/:;. , S) ) ~ "7 2J 

~ ~.e..., 40 ~.:I:t: 32'" Ifi ' 

ko,J :It 1 hAf.l 0- /JJl,.J. W.u.,kf.~ 19.1to~() '-'~ 5. 

~ 1tq~l6tJ fJll. fbrkS1 +0Yl~ ~ jJ~ J if .52.'7,5; 

ko.J #" 2 ho/) iL. tJ At oJ. vu ~ t ~I q 80 Lt5:S or 
:If q~.oc? f~ g,r~$~ ~ .~ PCM,j J- .dJ37lP. &3 

Loa.) ~ 3' . b ().. N.(?.J L.U~U- i l3,Q&x1 1...66 d 

-fq4,aa p.w. ~~ ~ t.- p~ J. tJj 525· E',2 

-r~ N.e.f W~F dYl-bC(~:#;.3.2ICS ~w 
~J) ~ ;),~4() ~rcr.s6 iblJ> LtMJ ('Vl~ 
b~ 1tq~, ()(J 4~) 
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:, 
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SOUI'HEBN SALVAGE SCRAP METALS, INC •. 
Lower Carter Street . 

P.O. 801 291 
HARRIMAN, TENNESSEE 37748 

Phone 882-5669-

.... 1 f tit "" De.c 2~ "q J . 

Addres: tltfKAJ~ . . 
~~ li GROSS: 1..::) :34t!) Ibs. . 

l,f5AAE ",3«4 '8tJ Ibs . .d:~' AMOUNT SJ 
NET • /::? t;; ~t::7 Ibs. zi!-$~ 
·WMl~ . 
V JROSS ~"3 k> () Ibs. 

. !j TAAE 3 t 32~ Ibs. PRICE AlK:JUNT
1J 

. NET ~'20 IbS.£ $3'1;" tllx/4 6ft. ~ . 
\; GROSs4~ 

//;TAAE 33 27~ 
NET 13RiI21:L 

: i?P. $;;?!? 
tbs. TOTAJ.It/1), 2. 3 

N~ '32105x-=:;-------
... - --
o We WIll Nol Be RelIporwlble For f "', 

DamajJe To Trucks While UIIIoadlng V 
.. 

I:~\~ 

;'. :. > 

"" 

.J 
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