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EXECUTIVE SUMMARY 

A radiation survey was performed of the northeastern portion of Building OOlof the Downey 
facility that once housed a 6watt nuclear reactor. The areas surveyed comprised all the rooms, 
offices, and laboratories used by the Atomic Energy Research Department of North American 
Aviation during 1948 to 1955. Industry accepted protocols and approved cleanup criteria were 
used in the design and implementation of the survey. 

The survey included 464 total alpha and beta surface contamination instrument measurements, 
and 460 removable alpha and beta surface contamination wipe samples. All measurements and 
wipe samples demonstrated compliance with appropriate regulatory cleanup standards (DCGLs). 
Appendices provide the detailed field measurements and analyses for each location where surface 
contamination measurements were taken. Not only do none of the net values exceed DCGLs, but 
the majority also do not even exceed the minimum detectable activity (MDA) of the instrument 
or counter. Not only do none of the net (background subtracted) values exceed DCGLs, but none 
of the gross values exceed the DCGLs also. 

The survey also included 464 surface gamma exposure rate measurements, all of which are 
shown to be within the measured background range. 

The survey also incIuded gamma spectrometry of soil, paint, concrete and water samples that 
were taken. No evidence of man-made contamination was found in any sample. 

Detailed analyses andlor computer printouts from laboratory counters (gamma spectroscopy and 
alphabeta Tennelec) are given in the report for every sample and wipe taken. 

No evidence of radioactive contamination was found in the facility and regulatory clean-up 
standards promulgated by the DOE, NRC, and California DHS were met. The area is therefore 
suitable for release for "unrestricted use" with no radiological restrictions. 
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1.0 INTRODUCTION 

During the last 25 years, Boeing has successfuIly decommissioned, decontaminated, and 
surveyed 25 facilities at the Santa Susana Field Laboratory. These facilities have undergone 
independent verification surveys by Oak Ridge Associated Universities (ORAU), Oak Ridge 
Institute of Science and Education (ORISE), the Nuclear Regulatory Commission (NRC) and/or 
the State of California Department of Health Services @HS) Radiological Health Branch (RHB). 
Of these, 20 have been released for unrestricted use by the appropriate agencies and five are 
pending DOE and DHS release, all Boeing responsibilities having been completed. The majority 
of these facility releases (13) have been accomplished within the last six years. 

In September 2000, the Safety, Health and Environmental Affairs (SHEA) Department of Boeing 
Huntington Beach contacted Rocketdyne, requesting information on the nuclear research 
activities conducted at the Downey facility in the 1950s. This work had been conducted for the 
Atomic Energy Commission (AEC) by the Atomic Energy Research ~ e ~ a r t m e n t  (AE3W) of 
North American Aviation (NAA) from 1948 to 1955. In December 1955 all work was moved to 
Canoga Park and a new Division of NAA was formed, named Atomics International (AI). A1 
later merged in 1984 with Rocketdyne. 

As available records of these early activities were sketchy, it was agreed that a radiological 
survey be conducted of those portions of the Downey facility occupied by AERD. The Downey 
facility is now owned by the National Aeronautics and Space Administration (NASA). 

Radiological surveys are typically performed by the Rocketdyne Radiation Safety Department 
under established protocols to demonstrate that residual radioactivity does not exceed the 
Department of Energy (DOE), Nuclear Regulatory Commission (NRC), or State of California 
(DHS) regulatory cleanup standards (see Reference 1,2, and 3). 

The Downey facility radiation survey was designed to demonstrate compliance with the above 
mentioned regulatory release criteria. The scope of the radiation survey included investigation of 
areas for potential, residual radioactivity from radiological operations conducted at the facility 
from 1948 to 1955. 

Section 2 provides a historical background of the facility. Section 3 describes the survey design 
and survey protocols. Section 4 summarizes and interprets the results and compares the results to 
regulatory cleanup standards. Appendix A gives detailed results of every field instrument 

' measurement taken. Appendix B gives detailed results of every wipe test taken. Appendix C 
gives maps of each survey unit and the locations of every instrument measurement, wipe and 
sample taken. Finally, Appendix D provides gamma spectroscopic analysis of all soil and 
building debris samples taken. 



RS-00019 
Page 6 

2.0 BACKGROUND 

2.1 Location and Structure 

The Downey facility is located on Lakewood Blvd. in the City of Downey, California, and is 
shown in Figure 1 beIow. 

, . , . ,  .. , . . ..,.. > . . , ~ .  From 
.. . 

\ . A . *  Sanl . . .,-. .- -. Rival 

FIGURE 1: LOCATION OF THE DOWNEY FACILITY 
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The A.ERD occupied the northwest portion of Building 001 including thc "fingcr" building and 
Building 108. This portion of Building 001 was subdivided into individual survey areas as 
shown in Figure 2, based on historical usage and potential for residual contamination (see section 
3.1 for further details). 

Building 001 and the loading dock are made of corrugated, galvanized steel panels. The 
buildings are positioned on a concrete foundation. The vault (Building 108) is made of concrete 
walls with a cinder block exterior, and the basement has concrete walls, floor, and ceiling. 

2.2 Operating History (1948 - 1955) 

The following account of the early years of atomic energy development at Downey is extracted 
from " Thirty-five Years in Power for America " (Reference 4). 

"Some 35 years ago in a secluded area in the Downey plant of North American Aviation, 
hc. (NAA), a group of engineers and scientists was exploring a new technology that was a 
result of the discovery of nuclear fission in 1939. This epochal event opened up the prospect 
of an entirely new source of energy that had first been manifested in the bombs used near the 
end of World War II. h the early 1950s, the Atomic Energy Research Department of NAA 
was engaged in research and development for controlled release of energy from the atom for 
the production of electric power. This research and development was then sponsored by the 
Atomic Energy Commission (AEC), which was formed in 1946 to continue the development 
of nuclear power for both military and civilian applications. These were initiated in the 
Manhattan Project by the urgency of the war effort. Among new interests was a desire to 
investigate the feasibility of nuclear technology in propulsion scenarios. 

"One of the projects that resulted was the design, construction and operation of the first 
nuclear reactor in California. A source of neutrons was needed for one of the reactor physics 
projects, so a small aqueous, homogeneous reactor called the Water Boiler Neutron Source 
(WBNS) was built and put into operation on April 21, 1952. The reactor was operated at 
power levels up to 4 watts and served as an excellent neutron source for a number of reactor 
physics programs. It didn't really boil water, as one might guess from the 4-watt power 
level, but a small amount of hydrogen and oxygen from decomposition of the water was 
released from the solution into a tank during operation - hence the designation "water 
boiler." 

"The WBNS was operated at Downey until December 1955. In 1956 it was dismantled and 
moved to a facility at the Santa Susana Field Laboratory (SSFL). A number of design 
changes were made to increase the power level to 3 kilowatts to provide a significant 
increase in the available neutrons and offer greater flexibility in the use of the reactor. 
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ASSOCIATED A-XXX indicates a Class A Area, B-XXX indicates a Class B Area, 
WITH VAULT) and C-XXX indicates a Class C Area 

FIGURE 2: SURVEY AREAS 
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Operation of thc reactor continued until February 29, 1980, when it was no longer cost- 

effective to continue its operation. It has since been completely dismantled and 
decontaminated, and the facility was released for unrestricted use." 

The WBNS reactor and its associated exponential pile were located at what is now the loading 
dock adjacent to building 001 (see Figure 2 , 3  and 4). The WBNS was 93% enriched uranyl 
sulfate solution. Normal and depleted uranium metal, graphite and heavy water was used for 
exponential pile experiments using the WBNS as a thermal neutron source as shown in Figure 4. 

Information on specific operations is sketchy, anecdotal andlor non-existent. The major quantity 
of radioactive material utilized at Downey was canned normal and depleted uranium metal used 
in the exponential pile. The exponential pile was a system designed to model different 
fuel/moderator lattice configurations. The behavior of neutron ff ux in these lattices was 
measured. The 4-watt WBNS was used as a neutron source for the exponential pile. The 
radioactive material was obtained from a variety of AEC and government contractors. After use, 
it was. returned to the source andor transferred to the Santa Susana Field Laboratory (SSFL). 
The WBNS itself was also transferred to the SSF'L in early 1956. 

The most probable storage locations for radioactive materials were established by interviews and 
tours with retirees assigned to the buildings (Reference 7). Boeing accompanied these 
individuals to the site, and had them do a walk-through of the facility and identify various 
locations and describe the activities that occurred in them. According to these individuals, the 
fuel was stored in the Loading Dock area (where the WBNS reactor was located). These 
individuals have also stated that fuel was not stored in the vault (Building 008). It is suspected 
that this vault may have actually been a records storage vault. Boeing has concluded, therefore, 
that the loading dock was the only place where the fuel was stored. Notwithstanding this belief, 
the vault was also classified as a Class A area, and subjected to the same level of survey as the 
loading dock and other Class A areas (see Section 3. Survey Design). 

It was also established through interviews and tours with retirees that smaller quantities of 
radioactive materials were used andor stored in the Pearlman's laboratory and in the basement in 
the "finger building" (See Figure 2). These locations were also classified as Class A areas (See 
Section 3. Survey Design). 
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FIGURE 3: Loading Dock. Historic Location of WBNS 

Although it is likely that spills occurred during the 1948-1955 time period when AERD occupied 
portions of the Downey facility, no incident records can be located. The fact that no detectable 
contamination has been detected in the current survey indicates that any spills that may have 
occurred were appropriately decontaminated at the time. 

2.3 Operating History (1956 - 2000) 

Specific information on operations performed in the subject northwest portion of Building 001, 
after AERD moved out in 1956 is unknown. 

It is known that since the mid-1970s to the current date, the subject areas were used as 
administrative offices, housing the NASA, DCM, HR, and some executives. The main 
cormgated portion of the building was used as a small machine shop for R&D activities, for 
example, building an Ultralight wing. Later it was used as a storage area (Reference 5). 
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All isotopes, subsequently used at Downey by NAA, and later Rockwell, were used for industrial 
radiography, and were located at building 004, on Clark Avenue. All isotopes were disposed of 
in the early 1990s (Reference 5). 

Non-nuclear contracts performed at the Downey site since 1955 are described below 
(Reference 6).  

North American Aviation initiated its divisional buildup in 1955, the space elements of the 
company and the Automatics division remained in Downey. The Rocketdyne and Atomics 
International divisions moved to Canoga Park, in the San Fernando Valley area of Los Angeles. 
By 1957, the Downey facility (USAF Plant #16) had grown to 1,453,137 square feet. In 1957, 
there was a temporary down period for North American and it's defense contract posture. The 
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Navaho missile program was canceled in July 1957 but some elements of the program continued 
through the end of the year. 

While there was an immediate cut-back in personnel because of the Navaho cancellation, North 
American received a contractual award from the USAF for another missile program - the Hound 
Dog. As everyone knows, in October of 1957, the Russians launched their Sputnik satellite. 
North American Aviation had developed the propulsion systems, guidance systems and 
aerodynamic structures over the past twelve years at Downey and had the capability of placing a 
satellite. The Mercury Program was on the Downey drawing boards in 19% when the Space Act 
of 1958 was passed which created the National Space Council and the National Aeronautics and 
Space Administration. 

North American received contracts to develop the Little Joe booster at the Downey facility which 
would be used to test the Mercury capsule, and the division also received contracts to develop 
hardware for the Saturn I launch vehicle. In 1961, the division received contracts to build the 2nd 
stage of the Saturn V launch vehicle and the Apollo Command and Service modules. 

Increasing personnel requirements on both the Saturn and Apollo program required expansion of 
facilities at the Downey plant. Some 250,000 square feet of manufacturing and test facilities 
were added in 1962, and more than 500,000 square feet of office and laboratory areas was added 
in 1963. 

h 1964, the USAF Plant #16 was transferred to the NASA as NASA Plant #1 and North 
American Aviation received a facility contract from the NASA to maintain the facility. In the 
early 1970s the government facilities encompassed some 1.7 million square feet of enclosed area 
while the North American Rockwell (NAA merged with Rockwell Standard in 1967) property 
housed 450,000 square feet. Overall acreage of the Downey facility was in excess of 200 acres 
which remained essentially the same to 1998. 

In 1972, the Downey Space Division was awarded a NASA contact to design, develop, test and 
evaluate the Space Transportation Systems program, more commonly called the Space Shuttle. 
RockweIl constructed five Shuttle spacecraft. The fist spacecraft was used in approach and 
landing tests only and was not designed to fly in space. This program and associated R&D 
continued to plant closure. The Downey plant secured DOD contracts in pursuance of the Space 
Defense Initiatives and also worked on the National Space plane and advanced launch systems. 

Employment of the Downey facility in 1957 (the Navaho program) was around 10,000 
employees. Peak employment was reached in 1965 (the Apollo Program) when headcount was 
slightly in excess of 24,000. To cope with the steadily increasing engineering population 
required on both the Apollo and Saturn programs, the company leased many buildings in the 
Downey area and during 1972-73, dozens of large trailers were located at the Downey facility 
housing offices for approximately 1000 engineers. 

The history of this industrial plant and a number of its extant buildings and structures precedes 
the NASA ownership. Originally constructed on privately owned farmland the earliest buildings 
were constructed in 1929 to support the emerging aircraft industry. Since that time the plant has 
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expanded physically several times, modernized to accommodate the changing needs of 
developing aircraft and aerospace programs, and expanded and contracted its workforce as a 
result of defense-related research and development and various military conflicts. Although the 
plant experienced periods of very little activity, it never compIetely closed its doors since 1929. 

In 1992, NASA's Program Operational Plan contained budget directives to reduce real estate 
holdings, and as a result, in 1993, the Downey Industrial Plant (through a baseline facility 
review) was declared excess to NASA's needs. At that time the plant encompassed 166.1 acres. 
For ease of transfer, the site was divided into six parcels, with Parcels III, IV, V and VI (68.4 
acres) being offered for immediate excess. Authority for excess of these four parcels was 
confirmed by the 1 0 4 ~  Congress through the passage of legislation (Public Law 104-204) in 
September 1996, (the same year the Rockwell Aerospace merged with the Boeing Company) and 
these parcels were legally transferred to the City of Downey. 

Initially Parcels I and I1 (97.7 acres) were retained for continued use by Boeing for the Space 
Shuttle program. However, as a result of restructuring of the Boeing Company in 1998, which 
led to a redistribution and consolidation of their holdings, the Downey Industrial Plant was no 
longer needed for Shuttle operations. As a result, the NASA declared Parcels I and 11 excess to 
their needs as well and the property was completed vacated in April 2001. 

2.4 RadiologicaI Assessment 

Historical records of the 1952 through 1955 era indicate that routine, radiological surveys were 
performed of the areas occupied by the AERD and indicated that no residual contamination 
remained. However, these records are qualitative and anecdotal at best. Therefore, the current 
survey was planned and implemented to verify that the facility was indeed free of radioactive 
contamination. 

During the period 1956 to 2000, these areas were no longer posted as radiologically controlled 
areas and therefore did not require any form of access control. 

All available information from the 1950s indicated that the facility was not left in a contaminated 
condition. This was confirmed by the 2000 survey. No D&D or remediation was required and 
no evidence of any residual contamination was observed. All health physics technicians 
performing the ZOO0 survey were ANSIlANS 3.1-1993 qualified and were fully trained radiation 
workers with training records on file at Rocketdyne. 
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3.0 SURVEY DESIGN 

Guidance on radiological survey protocols and radiological release criteria are provided in 
numerous Federal and State documents. Some of the more pertinent are listed in Section 6 and 
include References 1 through 3 , 8  through 24 and 27 through 28. 

One of the most recent guidance documents on radiation surveys is the Multi-Agency Radiation 
Survey and Site Investigation Manual (MARSSIM) (Reference 8). Many of the key requirements 
of MARSSIM were implemented in this survey, including site investigation, data quality 
objectives, and data quality assessment. Some of these key requirements are outlined below with 
reference to the relevant section in this report that addresses the requirement. 

The site investigation process involved, 

Review of available historical records on the Downey AERD operations including 
, health physics surveys (Referenced in sections 2.2 and 2.4) 

Contact and discussions with four retired personnel who worked for AERD in the 
early 1950s (Referenced in Sections 2.2 and 3.1). 

A site tour of the facility with three of these retired personnel to identify the locations 
of various rooms and areas used by AERD (Referenced in Sections 2.2 and 3.1) 

Characterization survey. Historical survey information from the early 1950s was used 
to provide "qualitative" knowledge of the likely radiological status of the facility (Section 
2.4). 

Data Quality Objectives. The principal DQOs were met in the survey design. These 
were, 

Survey areas were classifml according to their potential for contamination. 
(Discussed in Section 3.1) 

All areas used by AERD were surveyed and sampled to ensure cornpIeteness 
(Discussed in Section 3.2). 

Contaminants of concern were identified as alpha emitting uranium fuel isotopes 
(U-238, U-235, and U-234) and fission products (beta-gamma emitting Cs-137 and 
beta emitting Sr-90). 

Diverse and complimentary measurement techniques were used in the survey. 
These included total alpha and beta surface contamination, removable alpha and beta 
surface contamination (including sink traps), and gamma exposure levels, plus 
gamma spectroscopic analysis of a variety of media including original ceiling paint, 
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sub-building soil, floor and wall material. This ensured completeness and 
representativeness of data (Discussed in sections 3.2,3.3 and Table 1). 

Measurement techniques with minimum detectable activities (MDAs) much less 
than 10% of the regulatory limit were used (demonstrated in Tables 4 and 5). 

Calibrated instruments were used to ensure accuracy (discussed in section 3.4). 

Participation in the DOE Quality Assurance Program (DOE QAP) ensures accuracy 
of sample analysis (Reference 25). 

Calibrated standards for laboratory gamma spectroscopic counters were used to 
ensure accuracy and precision. 

Performance of daily instrument performance checks ensures precision (Discussed 
in section 3.4) 

Appropriate background data sets were utilized @iscussed in section 3.4 and Table 
2). 

Regulatory limits or "derived concentration guidelines limits (DCGL)" were 
specified. (Discussed in Section 3.5, Table 3 and referenced). 

s Data Quality Assessment (See Section 4) 

s Data was compared to Regulatory Limits or DCGEs. All measured data not only 
met the DCGLs using net (background subtracted) data (see Table 4) but also met 
DCGLs when gross (non-background subtracted) data was used. (See Appendices A 
and B tables). 

Comparison with MDAs. All surface removable measurements taken were below 
the laboratory counter statistical MDA (See Table 4). The majority of instrument 
measurements for total surface contamination were below the field instruments' 
MDAs (See Table 4 and Appendix A). 

Data validation. All field data (100%) was checked and signed off by an 
independent reviewer (See Appendix B) and the final report data was reviewed in 
detail and signed off by management and Quality Assurance. 

3.1 Identifying Survey Units 

MARSSIM protocoI requires survey areas for final status surveys to be classified according to 
their "a priori", pre-remedial level of contamination, as determined by "characterization surveys" 
and "remedial action support surveys". MARSSIM classifies areas as, 
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Class I - Areas that have, or had prior to remediation, polenlid or known contamination, in 

excess of the DCGLs. 

Class H - Areas that have, or had prior to remediation, potential or known contamination, not 
expected to exceed the DCGLs. 

Class 111 - Areas that are not expected to contain any residual radioactivity, or expected to 
contain levels of residual radioactivity at a small fraction of the DCGLs. 

The statistical framework of MARSSIM applies principally to Class I areas. There was no 
available historical evidence of any contamination exceeding even a small fraction of DCGLs, 
therefore Downey was considered a MARSSIM CIass IU area. This provided some flexibility in 
the choice of scanning percentages and fixed measurement densities (as permitted by 
MARSSIM).. 

The Downey survey design further classified areas into Class A, 13, and C categories to indicate 
the types of operations performed [and therefore potential for contamination]. They should not 
be confused with the MARSSIM Class I, II and IU definitions). The use of Class A, B and C 
areas, enabled a graded approach to sample densities to be implemented, using a qualitative 
potential for contamination. 

Although the interior of BuiIding 001 has been refurbished several times over the last SO years, 
walk-through tours by several Rockwell and NAA retirees were used to identify those areas of 
the facility that had been utilized by AERD (Reference 7). In particular, the location of the 
WBNS and fuel storage was identified as the loading dock (see Figure 2). The basement was 
identified as the location of film dosimetry processing and calibration source storage. The first 
floor of the finger building was identified as the location of a radiochemistry lab (Pearlman's lab). 
Areas utilized by AERD were divided into three classifications based on their relative potential 
fox contamination, 

Class A: These were areas having the highest potential for residual contamination. For 
example, the location of the WBNS and its control room, the location of fuel storage, and 
laboratories and basement where radioactive material was known to have been stored andor 
used. 

Class B: These were areas having a medium potential for residual contamination, For 
example, other laboratory and workshop areas. 

CIass C: These were areas having the lowest potential for residual contamination. For 
example, office areas. 

Classification of these areas is shown in Figure 2, Table I ,  and the area maps in Appendix C.  
Area classification is also indicated by the location code, e.g. the loading dock is designated A- 
DCK were A refers to Area A, and DCK refers to "dock." 
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TABLE 1: TYPE AND NUMBER OF MEASUREMENTS TAKEN IN EACH AREA* 

AREA 

CLASS 

LOCATION TOTAL ALPHABETA 

SURFACE 

CONTAMINATION 

(1 MINUTE COUNTS) 

LOCATION ALPHABETA REMOVABLE 

ALPHAmETA 

SURFACE 

CONTAMINATION 

(WIPES) 

30 

30 

GAMMA SURFACE I 
EXPOSURE RATE 

(I MINUTE 

COUNTS) 

I CODE I QUALITATIVE 

BASEMENT I A-BMT 1 5% 

AUXILIARY I A-AUx I 5% 

WAREHOUSE 

LOADING DOCK 

PEARLMAN'S 

LAB 

CONTROL 1 A-CTL I 5% 

ROOM 

A-DCK 

CORNER ROOM 

5% 

A-PLB 5% 

A-CNR 

FORMER LABS 

. 

COMPUTER OFFICE 1 GOcR 1 

5% 

OFFICE AREA 

ROOMS 1 I 

BLAB 5% 

C-OFC 

FINGER 

BUILDING . 5% 

OFFICE 

CONTROL 

CENTER 

* Location of measurements is shown in the area maps in Appendix C. 

C-OCC 
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3.2 Sampling Locations 

For all areas, a direct, qualitative alpha and beta-gamma scan of the ff oors and waIls (5 % of all 
suxfaces) was conducted. 

Random sampling points were identified in each area (refer to Appendix C). Direct, quantitative 
counts were conducted for alpha and beta-gamma contamination using stationary, cumulative 1- 
minute counts. 

Removable alpha and beta wipe surveys were taken at the same locations. 

The type and number of surveys conducted for each area is shown in Table 1. In general more 
measurement locations were chosen for Class A aceas than for Class B areas. More measurement 
locations were chosen for Class B areas than for Class C areas. Thus, a higher 
measurment/sample density was used for areas with the higher potential for contamination. 

Following completion of a majority of the survey, one retiree definitively identified areas labeled 
B-LAB and C-OCR as having belonged to the airplane manufacturing operations of NAA and 
not part of AERD. We have nevertheless included the survey results for these areas to confirm 
that residual contamination had not been inadvertently spread from AERD to non-AERD 
operations. 

In addition to locations of total and removable surface contamination measurements, selected 
samples were taken of soil, waIl & floor material, water and ceiling paint and counted with a 
laboratory Canberra gamma spectrometer. The locations of these samples are also indicated in 
the area maps in Appendix C .  

3.2.1 Basement Sub-Floor Samples 

Floor concrete had been removed from some locations in the basement floor by Huntington 
Beach SHEA personnel to perform chemical soil sampling. The current survey utilized the same 
locations and did not perform any additional through-floor sampling. 

There was no indication that the floor had been shielded. The basement housed only calibration 
sources. Penetration of the floor or soiI with gamma radiation would not result in any activation 
or residual activity. No neutron fields were present in the basement, thus neutron activation of 
concrete and sub-foundation soil was not of concern. 

The soil, concrete and water samples (ENV00129 to ENV00134, and EW00144) were taken at 
locations where the concrete had been removed. The basement (A-BMT) was one of the most 
extensively surveyed areas in the survey, and no indication of contamination was found in wipe, 
soil, debris sweeps, or water samples (See Figure C-1 , and Appendix C). If soil under the slab 
had been contaminated by spills or leakage, it would have been indicated by the presence of 
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contamination on the concrete surface andlor in the soil. This was not found, thus additional soil 
sampIing under the intact concrete was determined to be unnecessary. 

This same line of reasoning would apply to the rooms, also. The same principIes would apply to 
horns that did not house the WBNS reactor, i.e. a neutron source. 

The potential for neutron activation in the loading dock was addressed. High power reactors 
produce enough neutron activation of surrounding concrete and sub-foundation soil to create 
detectable levels of radioactivity in the concrete and soil. However, the low power of the WBNS 
reactor system (4 watts), did not generate sufficient neutron flux outside the reactor shield to 
create activation products in any significant quantity. Figure 4 shows the presence of reactor 
operators next the reactor during its operation, confirming that neutron ff ux was extremely low. 
No elevated exposure levels or surface radioactivity was found in the Ioading dock area, which 
provided further support for this position. Sub-floor sampling of the Ioading dock was therefore 
not performed. 

3.2.2 ' Auxiliary Warehouse Ceiling Paint Chips 

According to facility history, established from a limited number of documents and the recall of 
workers, drop ceilings had been replaced several times after the end of the radiological activities. 
The original ceilings were approximately 30-40 feet above the floor. Appendix D contains 
results from gamma spectroscopy of lead paint chips (ENV00125). The location of this sample 
in the auxiliary warehouse (A-AUX) was proximate to the WBNS reactor and is shown in.Figure 
C-7. The Iead paint chips represented a composite of lead paint that had peeled off from the 
original ceilings in the building. It was clear that this was original paint, as the surfaces under the 
paint were observed to be bare metal. The fact that these paint chips were found to be free of 
contamination demonstrates that ceiling contamination is not present. 

3.2.3 Corner Room Floor and Wall Material 

Wall and floor material (ENV00136) was taken from the corner room (A-CNR), proximate to the 
WBNS reactor (See Figure 2 and Figure C-4). 

3.3 Survey Instrumentation and Techniques 

Measurements of the total alpha surface activities were made with a Ludlurn 43-1 (ZnS) alpha 
scintillation detector. Measurements of the total beta surface activities were made with a Ludlurn 
44-9 thin-window pancake Geiger-MuelIer tube. 

A LudIum 2221 count rate meter with an audible indication was used for qualitative scans. For 
scanning, the detector was moved slowly, at a scan rate of less than 5 cmfsec, over the surface 
being surveyed. The face of the detector was located near the surface and not more than M-inch 
distance away. 
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One minute, cumulative, stativnary counts for both alpha and beta total surface activities were 
performed in various locations within each survey area. Table 1 gives the number of stationary, 
quantitative counts made in each area. 

Standard 1.75 inch disks (1 3/4 Nuclear Power Operators, Inc., cloth) were used to obtain 
samples of removable surface alpha and beta activity by wiping approximately I00 cm2 of the 
surface area. The activity was measured on the disks using a low background, gas-flow, 
Tennelec proportional counter calibrated using Th-230 and Tc-99 standard sources. Table 1 
gives the number of wipe samples taken in each survey area. As well as wipes of wall and floor 
surfaces, wipes were also taken at locations such as sink traps and other locations of sediment 
build-up. 

The ambient exposure rates were measured on surfaces using a Ludlum 44-2 lWxl"  , Nal 
scintillation detector, a Ludlum 222 1 scalar detector and a count time of one minute. A standard 
conversion factor of 215 cpm per pFUhr was used for conversion of counts per minute to pRhr. 
TabIe .I gives the number of surface exposure rate measurements in each survey area. 

A11 survey data was recorded on Radiation Survey Data Sheets (Form 732-A). 

3.4 Instrument Calibrations, Performance Checks and Background 

Measurements of total alpha surface activity were made using an alpha scintillation detector, 
sensitive only to alpha particles with energies exceeding about 1.5 MeV. The detector was 
calibrated with a Th-230 alpha source standard traceable to the National Institute of Standards 
and Technology (NIST). Measurements of the average beta surface activities were made with a 
thin-window pancake Geiger-Mueller (G-M) tube. The G-M detector was calibrated with a 
Tc-99 beta source standard, traceable to NIST. 

AH portable survey instruments were serviced and calibrated with NIST traceable standards on a 
quarterly basis. In addition, daily source, background, and performance checks were done on all 
instrumentation, when in use, to determine acceptable performance and estabIish a background 
value for the instrument on that day. Calibration records for the survey instruments used are 
maintained in the Radiation Safety Department files. 

The gas-flow proportional counters, used to measure removable contamination, were calibrated 
using Th-230 and Tc-99 standard sources, traceable to NIST. 

The ambient exposure rates at contact from surfaces were measured using a one-inch by one-inch 
NaI scintillation detector. Daily performance checks were made using a Cs-137 source. 

Daily checks and calibrations were performed on all instrumentation to determine acceptable 
performance. Daily checks and calibration data were entered on the appropriate Instrument 
Qualification Sheet (IQS). 
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Daily background measurements wcrc takcn for cach instrument in Building 010 and used for 
data analysis, are shown in Table 2 below. Building 010 is a corrugated, steel walled structure 
with a concrete base, physically separated from Building 001 but with a similar construction. 
Backgound gamma measurements were also obtained in Building 125 (bunker storage area) of 
similar construction to the basement's concrete walls and Building 108's (vault) cinder block 
exterior. This was done for gamma measurement comparison, and to verify different background 
levels for different structures. 

TABLE 2: DAILY BACKGROUND RANGE 

1 GROSS SURFACE ACTIVITY LEVEL 1 EXPOSURE U T E  

RADIATION 
TYPE 

Building 010 
Range 

3.5 Regulatory Release Limits 

Building 125 
Range 

Regulatory limits for total and removable surface contamination are provided in References 1,2, 
3 and 26. Demonstration that these limits have been met is required before a regulatory agency 
will release a facility for unrestricted use. These limits are summarized in Table 3. MARSSIM 
refers to these release limits as "derived concentration guideline limits" (DCGL). 

Surface contamination criteria for equipment and structures were originally established by the 
AEC in Regulatory Guide 1.86, dated June 1974 (Reference 3). All subsequent NRC, DOE and 
State of California guidelines for surface contamination are identical to these original limits. 

GAMMA 

PRfhr 

8 to 9 

ALPHA 

dpm/100cm2 

2 to 6 

Not Taken 

DOE. The most recent revision of DOE Order 5400.5 is January 7, 1993 (Reference 1). 
A 2000 draft revision of DOE 5400.5 (Reference 10) keeps the original surface 
contamination criteria for structures to be released for unrestricted use, though seeks to 
introduce lower limits for recycIed metal from DOE facilities. The draft version of 
10CFR834 (the codified version of DOE Order 5400.5 - Reference 9) also still 
promulgates the same original surface contamination criteria. 

BETA 

dpm/100cm2 

1229 to 1772 

Not Taken 14 to 17 
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TABLE 3: SURFACE CONTAMINATION GUIDELINES (dpm/100cm2) 

products 

Radionuclides 

Separated or enriched Sr-90, Th-natural, Th-232 

U-natural, U-235, U-238, and associated decay 

Beta-gamma emitters (radionuclides with decay 
modes other than alpha emission or spontaneous 
fission), including Sr-90 intrinsic to the mixture. 
[This category of radionuclides includes mixed fission 

products, including Cs-137 and Sr-90. It does not apply to 

Sr-90, which has been separated from the other fission 

products or mixtures where the Sr-90 has been enriched.] 

R O O  

< 1,000a 

el ,000p-y 

Average 

Note: Where surface contamination by both alpha- and beta-gamma-emitting radionuclides exists, the limits 

established for alpha- and beta-gamma-emitting radionuclides apply independently. Measurements of average 

contamination should not be averaged over an area of more than one square meter. For objects of less surface area, 

averages should be derived for each such object. The maximum and removable contamination level applies to an area 

of not more than 100 cm2. 

Maximum 

NRC. 10CFR20 Subpart E, "Radiological Criteria for License Termination", Article 
20.1402 Peference 1 I), and NLTREG 1727, "NMSS Standard review Plan", Chapter 14.1 
(Reference 12) state, "A site will be considered acceptable for unrestricted use if the 
residual radioactivity that is distinguishable from background radiation results in a TEDE 
to an average member of the critical group that does not exceed 25 rnrem (0.25 mSv) per 
year." ANSI/HPS N13.12-1999, "Surface and Volume Radioactivity Standards for 
Clearance" (Reference 13), effectively demonstrates that, for all isotopes, the original 
Regulatory Guide 1.86 surface contamination limits are equivalent to an annual dose of 
less than 1 nuemlyear. 

California DHS. There is a recent internal DHS Policy Memorandum relating to license 
termination. This is RML-00-02, "Radiological Release Criteria for Facilities 
Undergoing Large-Scale Decommissioning," dated May 1,2000 (Reference 14). This 
memorandum references internal Policy Memorandum IPM-88-2, "Clearance Inspection 
and Survey," dated December 1997 (Reference 15), which, in turn, implements the 
surface contamination criteria of DECON-1, "Guidelines for Decontamination of 
Facilities and Equipment Prior to Release for Unrestricted Use," dated June 1977 

~1 ,000  

~5 ,000a  

~3,000 

<15,000a 
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(Reference 2). RML-00-02 states that these surface contamination criteria are identical to 
the NRC's "Guidelines for Decontamination of Facilities and Equipment Prior to Release 
for Unrestricted Use or Tennination of Licenses for Byproduct, Source or Special Nuclear 
Material," dated August 1987 (Reference 16), which in turn impIements the surface 
contamination criteria of Regulatory Guide 1.86, "Termination of Operating Licenses for 
Nuclear Reactors," dated June 1974 (Reference 3). California is an agreement state and 
implements 10CFR20, by reference, in California Code of Regulations Title 17, section 
30256 (Reference 17). 

Thus all major players in the radiological decommissioning arena, still, to this day, utilize the 
original 1974 Regulatory Guide 1.86 surface contamination criteria for release for unrestricted 
use of equipment and facilities. 

In order to establish cleanup standards for volumetric contamination of soil, both DOE, NRC and 
DHS require the use of a pathways dose analysis software, for example RESRAD (Reference 
27). Isotope specific cleanup standards can be established corresponding the.NRC1s 25 
mredyear TEDE from all pathways plus ALARA. Rocketdyne has established soil cleanup 
standards based on a lower dose of 15 m r e d y  TEDE. These have been approved by the DOE 
and DHS for use at the Santa Susana Field Laboratory (Reference 26). These soil cleanup 
standards are based on exposure pathways including direct radiation exposure, radon, inhaled 
dust, ingested dirt, ingestion of fruit and vegetables irrigated with contaminated groundwater, and 
the use of groundwater as drinking water. A residential scenario is assumed. 
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4.0 RESULTS 

Site investigation and planning for the Downey survey occurred during November 2000. The 
field measurement and sampling activities for the Downey survey occurred during the period 
From December 2,2000 through December 7,2000. 

4.1 Qualitative Scan 

No detectable activity was observed during the qualitative alpha and beta instrument scan. 

4.2 Total Surface Contamination 

A11 quantitative total surface activity alpha and beta measurements are provided in Appendix A. 
Gross 1-minute counts are provided, together with background counts, instrument efficiencies 
and probe area factors. Using this measured input data, gross and net surface contamination (in 
disintegrations per minute per 100 c d  (dpm/100cm2)) are calculated for both alpha and beta 
radiation. Net values shouId be compared with the DCGLs of Table 3. 

For each of the Class A, B and C areas, the range of net alpha and beta total surface 
contamination is summarized and compared with the appropriate regulatory limit @CGL) in 
Table 4. Table 4 also allows comparison of the measured values with the minimum detectabIe 
activity @IDA). 

The highest net total alpha activity observed was 32 dpd100 cm2 compared with a DCGL for 
Uranium isotopes of 15,000 dpml100 cm2 (for a 100 cm2 area) and an MDA of 27 dpm/100 cm2. 
No total alpha measurements exceeded the DCGL. 

The highest net total beta activity observed was 1,386 dpd100 cm2 compared with a DCGL for 
cesium-137 or mixed fission products of 15,000 dpmllOO cm2 (for a 100 cm2 area) and an MDA 
of 832 dpm/lOO cm2. No total beta measurements exceeded the DCGL. Approximately 10% of 
beta measurements exceeded the MDA, slightly more than the expected 5% (based on the 95% 
basis for the MDA). However, the MDA is based solely on counting statistics of the instrument 
and does not include spatial or material variability in surfaces of different materials, e.g. 
concrete, drywall, press-board, or corrugated steel. 

4.3 Removable Surface Contamination 

A11 quantitative removable surface activity alpha and beta measurements are provided in 
Appendix B. Net I-minute counts are provided, together with background counts and counter 
efficiencies. Using this measured input data, net removable surface contamination (in 
disintegrations per minute per 100 cm2 (dpm/100cm2)) are calculated for both alpha and beta 
radiation. Net values should be compared with the DCGLs of Table 3. 

For each of the Class A, El and C areas the range of net removable alpha and beta surface 
contamination is summarized and compared with the appropriate regulatory limit (DCGL) in 
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Table 4. Table 4 also allows comparison of the measured values with thc minimum dctcctablc 

activity (MDA). 

TABLE 4: SURVEY RESULTS 

I Net 

Category 

. 

Regulatory Limit 1 15,000 

@P& 

Class "A" Area Range 

Class "B" Area Range 

Class "C" Area Range 

Minimum Detectable 
Acti+ity* 

Net Removable Gross Surface 
loo em2) (a ml1oo cm2) 

Exposure Rate 
Alpha 

- - 

Alpha 

-6 to 32 

-5 to 2 

-16 to 27 

27 

~ - - - - ~  -~ 

* MDAs are calculated based on counting statistics only and do not include inherent variability of surfaces of different 
materials (e.g. concrete, drywall, press-board, corrugated steel, etc.) 

The highest net removable alpha activity observed was 3 d p d l 0 0  cm2 compared with a DCGL 
for Uranium isotopes of 1,000 dpd100 crn2 (for a 100 cm2 area) and an MDA of 11 to 14 
dprd100 cm2. No removable alpha contamination measurements exceeded the DCGL or the 
MDA. 

The highest net removable beta activity observed was 19 dpmllOO cm2 compared with a DCGL 
for cesium-137 or mixed fission products of 1,000 dpm1100 cm2 (for a 100 cm2 area) and an 
MDA of 17 to 32 dpd100 cm2. No removable beta measurements exceeded the DCGL or 
MDA. 

4.4 Gamma Exposure Measurements 

Appendix A provides the gross gamma counts in a 1-minute period together with daily 
background count and instrument efficiency. Both gross and net gamma exposures (in 
micmRoentgens per hour ( W r  )) are calculated. 

Since the Downey facilities are to be demolished, there is no relevant release limit (DCGL) for 
gamma exposure levels. Also MARSSIM does not require gamma exposure rate measurements 
for facilities. 
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Thc gross gamma exposure rates observed in the facility surveys ranged from 4 to 16 pR/hr. 
Typically, the higher exposures were observed in concrete structures such as the basement, vault 
and enclosed spaces. This is due the proximity of material with naturally occurring 
radionuclides. Typically lower exposures are observed in wooden or corrugated steel buiIdings. 
This difference is also demonstrated in Table 2 where higher background exposures are observed 
in Building 125 (concrete bunker) than in Building 010 (corrugated steel walled building). The 
range of sampled area, gross gamma exposure rates (4 - I6 CLR/fir) was comparable to the range 
of background gamma exposure rates (8 - 17 pRhr) 

4.5 MARSSIM Statistical Tests 

The power of the statistical framework of MARSSIM is apparent when there are still measurable 
levels of contamination at a site at levels approaching, and in some cases exceeding the DCGLs. 
It enables Wilcoxon Rank Sum non-parametric comparison of a sampled area distribution to a 
reference background area distribution plus DCGLs. 

In the current survey, where all measurements are not only well below DCGLs but also, for the 

most part, below instrument and counter MDAs, does not require such sophisticated statistical 

tests. A simple comparison of measured data vs. DCGLs and MDAs is sufficient, as is done in 

Tables 4 and 5. Furthermore, inspection of the tables in Appendix A and B reveals that the 

dpm/100 cm2 measurements, even prior to background subtraction, are also less than the DCGLs. 

For these reasons, MARSSIM Wilcoxon Rank Sum statistical tests were not performed for the 

Downey data. 

4.6 Soil and Building Debris Sampling 

This section summarizes the results of gamma spectroscopy performed on soil, concrete, water, 
and paint chip samples from the Downey facility basement floor, auxiliary warehouse ceiling and 
comer room of Building 001 (see Figure 2 and the area maps of Appendix C for sample 
locations). Each sample was analyzed in the counting laboratory using a Canberra high-purity 
GeLi gamma spectrometer. Appendix D shows detailed results of each sample. Table 5 
summarizes the gross radionuclide concentrations.. No evidence of contamination from the 
1950's atomic research operations was found in any of these samples. 

Several items in Table 5 deserve some amplification. 

MDA (minimum detectable activity) is a function of background count rate, time of count, 
instrument efficiency, sample weight, and other factors. Thus a different count time or different 
sample weight would result in different MDA values. The variances noted in MDA in the table 
are due primarily to different sample weights and count times. 
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TABLE 5: SUMMARY OF GAMMA SPECTROMETER ANALYSIS OF SAMPLES 

SAMPLE LOCATION/ DATE 
NUMBER* TYPE 

LIMIT' 
P C U ~  

NIA 

MDA 
pCU9m 

Comments 

1 1/21/00 ENV00125 PAINT CHIPS 
BASEMENT 

7 Detected No Activity 

Non-regulated, 
Naturally NIA 

BASEMENT 
ENV00130 SOIL 12/5/00 

occurring 
Non-regulated, 

Naturally 

1 1 

BASEMENT 
ENVOOI 31 SOIL 12/5/00 

Occurring 
Non-regulated, 

Naturally 
Occurring 

BASEMENT 
ENV00132 SOlU 1 2/6/00 

None I No Activity Detected No Activity 

Non-regulated, 
Naturally 
Occurring 

Non-regulated, 
Naturally 
Occurring 

I I 

CORNER I 
ROOMIFLOOR m/OO ENVOOl35 1 WALL I 

I CONCRETE I 
I CORNER I 

c MDA. 

Typical Soil 
ENV00136 FLOOR & 

I CONCRETE I 
I CORNER I 

Typical Soil 
Background 

ROOM/ 
ENV00136 FLOOR & 12/7/00 

Non-regulated, 
Naturally 
Occurrin 

e erence 26 
detectable activity 

ENV00136 contains a trace quantity of cesium-137. Reference 28 provides typical US 
background for cesium-137 in rock and soil as 0.7 pCi/g with range of 0.1 to 3.5 pCi/g. Note 
also that the measured value of 0.0076 pCi/g for sample ENV00136 is less than the minimum 
detectable activity (MDA) and is therefore not a very credible number. Normally the gamma 
spectroscopic software would not report this level of cesium. In this case the software did report 
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it bccause the measured value was close to the MDA. Note also that thc count time for this 
sample was 50,000 seconds, much more than the typical count time of 1,000 seconds. 

ENV00136 contains trace levels of uranium-235. Reference 29 reports typical uranium238 
activity in rock and soil as 7 to 60 bequerels/kilogram. This translates into 0.19 to 1.62 pCi/g. 
The ratio of U-235 to U-238 in naturally occurring uranium is 0.7% by weight or 5% by activity. 
Therefore typical uranium-235 activity in soil or rock is 0.01 to 0.81 pCi/g. The measured 
activity for ENV00136 is within this range. Note also that the confidence level of U-235 in 
sample ENV00136 is very low at 0.726. This is because of interference of the U-235 185.7 keV 
energy gamma with the Ra-226 185.9 keV energy gamma. Note the Ra-226 result was indeed 
rejected due to this very interference. Hence the measured U-235 result is not a very credible 
number. 

All samples contain varying levels of potassiurn-40 up to 23.5 pCi/g. Reference 30 discusses 
naturally occurring potassium-40. K-40 is 0.01 18% of total potassium with a half-life of 1.3 x 
10' yeafs. It is the most prevalent of all natudly occurring radionuclides on .earth, and is found 
in all soil and rock, all plants and animals, and all foods we eat. It is therefore the dominant 
radionuclide in the human body, at about 0.1 microcurie per person, accounting for 
approximately 10% of our exposure to naturaI background radiation. 
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5.0 SUMMARY 

A radiation survey was performed of the northeastern portion of Building OOlof the Downey 
facility that once housed a Cwatt nuclear reactor. The areas surveyed comprised all the rooms, 
offices, and laboratories used by the Atomic Energy Research Department of North American 
Aviation during 1948 to 1955. Industry accepted protocols and approved cleanup criteria were 
used in the design and implementation of the survey. 

Table 4 summarizes 464 total dpha and beta surface contamination instrument measurements, 
and 460 removable dpha and beta surface contamination wipe samples that demonstrate 
compliance with appropriate regulatory cleanup standards @CGLs). Appendices A and B 
provide the detailed field measurements and analyses for each location where surface 
contamination measurements were taken. Not only do none of the net values exceed DCGLs, but 
the majority also do not even exceed the minimum detectable activity (MDA) of the instrument 
or counter. Not only do none of the net (background subtracted) values exceed DCGLs, but none 
of the gross values exceed the DCGLs also. 

Table 4 and Appendix A also provide a summary of 464 surface gamma exposure rate 
measurements, all of which are within the measured background range shown in Table 2. 

Table 5 represents a summary of gamma spectrometry results of all nine soil, paint, concrete and 
water samples that were taken. No evidence of man made contamination was found in any 
sample. 

Detailed computer printouts of all nine samples are provided in Appendix D. Analysis and/or 
computer printout from laboratory counters (gamma spectroscopy and alphaheta Tennelec) are 
given in the report for every sample and wipe taken. 

No evidence of radioactive contamination was found in the facility and regulatory cleanup 
standards promulgated by the DOE, NRC, and California DHS were met. The area is therefore 
suitable for release for "unrestricted use" with no radiological restrictions. 
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APPENDIX A 

TOTAL SURFACE CONTAMINATION 
MEASUREMENTS 

(I MINUTE COUNTS) 



TABLE A1 : 
TOTAL SURFACE CONTAMINATION MEASUREMENTS 

C W S  A * * 
I 1 MIN I 1 MIN 1 MIN 1 1 MIN 1 MlN ALPHA BETA GAMMA 

I - SAMPLE ALPHA BETA GAM INSTRUMENT INSTRUMENT 
NAME TOTALI REM TOTAL( REM TOTAL BACKGl EFACTl AFACT BACKGl EFACTl AFACT BACKGl EFACT 
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Refer to Appendix 6. 
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* Refer to Appendix 6. 

GAMMA 

SAMPLE 
i NAME 

BETA 
INSTRUMEN 

ALPHA 
INSTRUMENT 

1 MtN I 1 MIN 

ALPHA 
BACKG] EFACT 

t MIN I I MIN I 1 MIN 
BETA GAM 

BACKGI EFACTJ AFACT BACKGI EFACTI AFACT TOTALI REM TOTALI HEM J TOTAL 



TABLE A1 : 
TOTAL SURFACE CONTAMINATION MEASUREMENTS 

CLASS A * m 

I MIN I 1 MIN 1 I M ~ N  I I MIN I MIN ALPHA\ BETA GAMMA 

, SAMPLE ALPHA 1 BETA GAM INSTRUMENT ) INSTRUMENT 
NAME TOTAL 1 REM 1 TOTALI REM TOTAL 1 BACKGI EFACTI AFACTI BACKGI EFACTI AFACT BACKGI EFACT 

RS-00019 . 
Page A4 

'Refer to Appendix B 



TABLE A1 : 
TOTAL SURFACE CONTAMINATION MEASUREMENTS 

C m S  w n  A 
I I MIN 1 I MIN I I MIN j I MIN I 1 MIN I ALPHA( BETA GAMMA 

I SAMPLE 1 ALPHA 1 BETA INSTRUMENT 1 INSTRUMENT I 
1 

- . -- 

NAME 

Refer to Appendix B 

RS-00019 
Page A5 



TABLE A1 : 
TOTAL SURFACE CONTAMINATION MEASUREMENTS 

SAMPLE ALPHA 1 BETA GAM INSTRUMENT INSTRUMENT 
NAME TOTAL1 REM 1 TOTAL1 REM TOTAL BACKGl EFACTl AFACT EIACKG~ €FACT] AFACT BACKGl EFACT 

Refer to Appendix B 

RS-00019 
Page A6 



TABLE A1 : 
TOTAL SURFACE CONTAMINATION MEASUREMENTS 

RS-00019 . 
Page A7 

Refer to Appendix B 

INSTRUMENT 
BACKGl EFACTI AFACTlBACKGl EFACT 

SAMPLE 
NAME 

ALPHA 
INSTRUMENT 

BACKGI EFACTl AFACT 

1 MIN 1 1 MIN 
ALPHA 
TOTAL1 REh4 

1 MIN 1 1 MIN 1 MIN 
BETA I GAM 
f 0TAl.l REM 1 TOTAL 



TABLE A1 : 
TOTAL SURFACE CONTAMINATION MEASUREMENTS 

RS-00019 
Page A8 

Cl ASS A I* n 

* Refer to Appendix B. 

GAMMA 

(umr) 
BETA 

( DPM1100CM2) SAMPLE 

ALPHA 
(DPMlIOOCM2) 

NAME NET I STD DEV I GROSS I REM NET 1 STD DEVl GROSS 1 REM NET '1 GROSS 1 STD DEV 



TABLE Al :  
TOTAL SURFACE CONTAMINATION MEASUREMENTS 

RS-00019 
Page A9 

CI ASS A n n 

* Refer to Appendix 6. 

GAMMA 
( u R w  

BETA 
( DPM/100CM2) , SAMPLE 

ALPHA 
(DPMllOOCM2) 

NAME NET 1 ST0 DEV I GROSS 1 REM NET I STD DEVI GROSS I REM NET '1  GROSS I STD DEV 



TABLE Al:  
TOTAL SURFACE CONTAMINATION MEASUREMENTS 

CLASS "A" 
I 1 ALPHA 1 BETA 1 GAMMA I 

*Refer to Appendix B 

SAMPLE 
NAME 

RS-00019 
Page A10 ' 

(DPM1100CM2) 1 ( DPWIOOCMP) I ( U F W  
NET I STD DEVJ GROSS 1 REM I NET 1 STD DEVl GROSS 1 REM I NET ' I GROSS 1 STD DEV 



TABLE A1 : 
TOTAL SURFACE CONTAMINATION MEASUREMENTS 

CLASS A H It 

I I ALPHA I BETA 1 GAMMA I 

RS-00019 
Page A1 I ' 

I 
! 

* Refer to Appendix B 



TABLE Al:  
TOTAL SURFACE CONTAMINATION MEASUREMENTS 

I GAMMA I 
I SAMPLE (DPMtIOOCM2) I ( DPM/100CM2) I (uwr) 

NAME NET 1 STD DEVlGROSS dprd REM 1 NET l STD DEVIGROSS dpml REM I WET } GROSS 1 STD DE 

RS-00019 1 

Page A12 

* Refer to Appendix 6 



TABLE A1 : 
TOTAL SURFACE CONTAMINATION MEASUREMENTS 

CLASS A II I1 

1 I ALPHA BETA I GAMMA I 
I SAMPLE (DPMt100CM2) ( DPWI 00CM2) 1 (umr) 

NAME NET 1 STD DEVI GROSS I REM I NET 1 STD DEVI GROSS 1 REM 1 NET I GROSS I STD DEV 

RS-00019 - 
Page A1 3 

* Refer to Appendix I3 



RS-00019 . 
Page A1 4 

TABLE A2: 
TOTAL SURFACE CONTAMINATION MEASUREMENTS 

CLASS "B" 

* Refer to Appendix B 

GAMMA 

BACKGI EFACT 
SAMPLE 

ALPHA 

INSTRUMENT 

BETA 

INSTRUMENT 

.. 
1 MIN I t MIN 1 1 MIN I 1 MlN 

ALPHA 1 BETA 
BACKGI €FACT] AFACT 

1 MIN 
G AM 

NAME /TOTAL( REM 1 TOTALI REM TOTALIBACKG~ EFACTI AFACT 



TABLE A2: 
TOTAL SURFACE CONTAMINATION MEASUREMENTS 

CLASS "6" 
1 I ALPHA BETA 1 GAMMA I 

SAMPLE (DPM/100CM2) ( DPWI OOCM2) I (uwr)  
NAME NE-T 1 STD DEVI GROSS 1 REM I NET 1 STD DEVI GROSS I REM I NET ' I GROSS 1 STD DEV 

RS-00019 
Page A1 5 

* Refer to Appendix B 



TABLE A3: 
TOTAL SURFACE CONTAMINATION MEASUREMENTS 

INSTRUMENT 

Refer to Appendix 6. 



TABLE A3: 
TOTAL SURFACE CONTAMINATION MEASUREMENTS 

CLASS C I, 11 

I I ALPHA I BETA I GAMMA I 

RS-00019 
Page A1 7 ' 

SAMPLE 
NAME 

(DPM/I O O C M P )  
NET I STD DEVl GROSS I REM 

( DPhV100CM2) I (umr) 
NET 1 STD DEVI GROSS 1 REM 1 NET ' I GROSS I STD DEV 



RS-00019 
Page B 1 

APPENDIX B 

REMOVABLE SURFACE CONTAMINATION 



CXFR ECUP S& L 8 
Prtnting Date: 1214/00 
Print Xme: Z:V:l8PM 

Vmlon 1.10 
Report Name: Gross Atpha Beta Basic CPM DPM 

Count,Date: f 2/ 4/60 G R O S S ~ H ) 4  /BETA Page: 1 of 3 
B m A m  ANALPSIS 

System lniomratlan 
'=w A 
UnR ID: RMHF Tcrmelcc 
Serlal No.: N0001137 
Dttectorrn: g350 

Sample Intorrnatfon 
Sample UnRs: 
Gcornetry 

Smear 

Detcctlon UmH 
Alpha B& 

Batch MDA: 
Batch UD: 
Cflcal Level: 

Unbmm 
Unknown 
Unknown 
Unknow 
Unbum 
Unbmwn 
Unknown 
Unlaxrnrn 
Unknawn 
unkrmwn 
Unknmn 

Count Mode: 
oporrtlng Volry:  

EHclcncy (%)z 
spmo'fer: 
Spltlaver 6): 
Backpund  Subtract: 

B = m  'thn: 
B W  

Weak Sample ReJ& 
Tima (mln): 
CPM: 

- -- 

Chmrhtry Analyst ID: 

Coun? Room Analyst ID: 

Bttch ID: 1.12s 

Lab ID ~ a n l u  t~ Net- mha 2 s b a  Nrt Sah Beta 2~~ ~aquoa ~eddual ~ l p h  MDA 3et4 MDA 
CPM DPM DPM CPM DPM DPM Arnovnt Mass DPMNnlt DPM/Unh 

i m i 2 4 1 3 4 o i w i  ~n- A-VLT-I i -0.05 4-14 0.41 ' 0.70 1 -76 7.33 0.00 0.00 

0.00 
0.m 
0.00 
0.m 
om 
0.00 
0.00 

0.00 
om 
0.00 
0.00 

~ e v i e ~  ~ a t c  233104 
u 



count Datd! 12/ dl00 GROSALPLZd / BETA Page: 20f 3 
BASICA- ANALIe5IS 

Pzwcdure Name: Smear 4 Mfnvh CDvnt Bkg. - ZOOOM041340 
Systcin lntormst1on 
Group: A 
UnR b RMHF Tmloc 
S d l  No.: NO007137 
Dettctu SIN: 83X) 

Sample fnfwmstlon 
Sampk Unb: 
0- 

Smear 

Detection Umit 
Alpha Beta 

3atch MI)A 
3atch LIB: 
:rRfrA L m k  

Erndmcy 6): 
spmalar: 
s p m m  [XI: 
Buckground SuMnrct: 

B=hmmdTLps: 
B- 

Weak Snnpla ReJ- 
trm (mtn): 
CPM: 

Alpha Betm 

EnaMe 
QC Data 

0.05 1.30 

SW: 

ChcmMy Analyst Ib: 

Count Roan Analyst ID: 

Samde ID Sample Lab ID C-lD Net- 281prn. Nd B d  Bst l  2 S b  Uqud R d d m l  Alpha MDA Beta MDA 
CPM DPM CPM bPM DPM Amount M m s  DPhUUntt DPMkInk 
4.05 -0.14 0.41 0.70 1.76 7.3?4 0.00 0.00 

Unkncmn 
Unlowrm 
Unknown 
Unbmm 
Unknown 
Unkrmn 
u n m  
Unknown 
unlcnoum 
U n M  
Unknown 
Unknawn 

Unknown 
Unknown 
Unknown 
Uniolown' 



~ o i r n t  Date: 2/ 4/00 G R ~ ~ ~ ~  /m'm 
BASIC ACTrt?TY ANALYSIS 

Page: 30f 3 

System lnfmatlon 
Grcup: A 
Unlt 10: RWF Tmndec 
SNfal No.: N0007137 
DettchKrn: 6350 

Sample IoImatlon 
Sample Unh: -* 

S m r  

Dttectlan Limit 
Alpha Beta 

3atch MDA: 
3atch UD. 
:riUcal Lml: 



O X R  ECLIPSE LB 
Pdntbng Date: 22/ 4/OO 
Print Time: lZ:l'l:3I PM 

Count Date: 221 WO 

Vmlon 1.10 

Report Name: Gross Afpha Beta Basic CPM DPM 

Page: 1 of I 

Sample ID Sample Lab ID Carrier ID Net Arpln Alpha 2SW. Net Beta Beta 2Slgrrw Alfquot Reskhrml Alpha MDA Beta MDA 
CPM DPM DPM CPM DPM DPMAmwnt Mass DPMNnR DPMlVnk 

m12412539-~~1 ~nkmwn ACTL-I 31 4.a 4.14 OM 270 8 .  1 0  o m  0.0 





Count Date: 1Z 4/00 G m m R d  /B?zrA Page: 2 o f  2 
BdSICAC7XlIT ANiUYSIS 

j Sample lnfomtkn 
i SampkUnlk: 

Gumtry: 
Smca 

Defecffon Umn 
Arpha Beta : Batch MDA' 

Batch LLD: 
Crfiicaf L d .  

CwntPrranetm 
Count Mode: Slmuttancan Count: 
Operathg Vobgsi i,#u.oo mu: I .w 

Dttay: 0.00 
sanpre Reptlcatn: t 

Sample ID Sample Lab ID Csnkr ID Net A!pha Alphr 2Sm. Net Beta Bet8 2 S b  Mqud Residual Alpha MDA Beta MDA 
Type CPM DPM DPM CPM DPM DPMAIIKMJM Msn DPMlVnR DPWnR 

20001241 3134761 4 U n k m  A-DCK-f 4 14 4.05 4.t4 0.41 1.70 427 8.88 0.00 0.00 
Unknown 
U n k w m  
Unknwm 
Unknown 
Unlimm 
Unknown 
Unknown 
Unknown 
Unirnwvn 
Unknown 
Unkwun 
Unlawmn 
Unkmm 
U n k m  
Unknown 
u m  



OXFR ECUPSE tB Vanion 1.70 
Printing Date: 1ZM0 . Report Nams: Gross Alpha Beta Bask CPM DPM 
Print Tie: 52:57:44PM 

GROSS ALJ)EJ;d/BETA Count Date: 1.21 4 0 0  ' Page: 1 of 3 
B m A m  ANALmn 

Procedure Name: Smear 1 Minute Count Stond Bkp. - 2Wdf2M?2n 

System lnformalfon 
Grwp: A 
UnR ID: RMHF Tcnndf~ 
Serfal No.: NOOCTT137 
Ddedor S/N: 6356 

Sarnplc Information 
Sample Unb:  
G m *  

Smear 

Dctectbn Umlt 
Alpha Beta 

Baldr MDA: 
Batch LLD: 

. 

Analysis !-on 

ChemlsQ Analyst ID: 

Count Roan Analyst ID: 



Count Date: 121 4100 GROSSALP&4 /BEXA Page: 20f 3 
IMSICACXTVZTY ANAI;PSIS 

Pmcedm N m :  Smear 1 Mnute Count Stwed Bkg. - 200012041222 

System InfonnatIm 
Groyr. A 
Unlt ID: RMHF Tetmelec 
Serfal No.: NO007137 
Detector W: 63X) 

Sample lnformatlon 
Sample Unnt: 
Geomeby: 

Smear 

Detection U m R  
Alpha Bcta 

Batch MDA: 
Batch UD: 
Crfffcttl Levet: 

A-AUX-14 
A-AUX-I 5 
A-AUX-I6 
A-AUX-17 
A-AUX-I 8 
A-AUX-19 
A-AUX-2O 
A-AUX-21 
A-AUX-2% 
A-AW-23 
A-AUX-24 
A-AUX-25 
A-AUX-28 
A-AUX-27 
A-Am-28 
AAUX-29 



Count Date: IU 4/00 GROSSALP" / B m A  Page: 30f 3 
WXCACTMCiT ANAl;mfl 

Procedure Nam:  Smear -I Mfnufe Count Stwed Bkg. -200092041222 

System Informatlm 
Gmup: A 
Unll ID: RMHF Tmmlec 
Serfal No.: NOMnt37 
Detector SM: 6350 

Defcdon Umft 
Alpha Beta 

Batch MDA: 
Batch LtD. 

EMc?cnq 0: 
spmerm: 
spmover (!q: 
Background Subtnd: 
8-m: 

Weak Sample Rejsct: 
Tkna (mh): 
CPM: 

Enable C m M a d a l  
QC Datr Alpha Ccmtant 

0.05 1.30 Bda ConsEant 

c h d d r y  Analyst ID: 

Count Room Analyst ID: 

Wcf~ ID: 1.124 

Sample 1D Smpts Lab ID ~ a n k r l ~  Net- Alpha 2 3 b a  Net Beta Beta 2 S W  Nqud F h k b f  NphMDA Beta MDA 
CPM . DPM DFM CPM DPM DPM Amount Mass DPMlUnR DPMltlnlt 

ilXX)1241- U n m  A-AUX-30 30 -0.05 4.14 0.41 4.70 11.79 1244 0.00 0.00 

~ n a l p s t ~ c ~ i ~ w  Date ~ r / r / w  



ECLJPSE L 43 
PAntinp Date: 121 4100 
Print Time: 9;03:29AM 

Vmlon 1.10 
Report Name: Groaa Alpha Beta Qaslc CPM W M  

GROSS A L P '  /BmA Page: 1 of 2 3 

~Krndur@ N E ~ :  Smear 1 Mlm~ta Cwnt Stored Bkg. -2QQ0~2040646 ! 

System Information 
Group: A 
UnA ID: RMHF Tnnntec 
S&l No.: NOW7W7 

~ a & e  Unb: 
Gcomeky: 

Smear 

Detectton Mmlt 
Alpha Beta 

Batch MDA: 
Batch UD: 
Critical Lcvel: 

C w n t P u ~  
Count Mode S- Caunt: 
opcnrtinp Vanilge: 1,480.00 Thrra: 1.00 

bttay: om 

Erflclmcy (%): 
sprnover: 
spmover (%): 
Background Subtmt? 

B-w.  
B S C ~  . 

Weak Sample ReIoct: 
Thne (mln): 
CPM: 

Sample R e p M n :  1 
Atphs Beta 

piiGzK-1 [Ispntoml 
34.64 39.85 Npb D b b d d  

DhabEs Beta M s a M  

CoMt R m  Analyst ID: 

Sample ID Sample Lab ID CmJttr ID NeZlUpha A!ph tSbm Net Bck 2 S m  Reakiual Alpha MDA Beta MDA 
Type CPM DPM DPM, CPM DPM DPM Amount M a s s  DPMNnR DPMlllnR 

~ 1 2 4 8 4 0 1 & ~ 1  ~ m m n  A-BMT-1 1 -0.E -0.14 0.41 470 11.79 1244 0.00 0.00 
Unkmwn 
Unknown 
Unimm 
Vnkmmn 
Unknown 
Unknown 
Unkmm 
Unknown 
Unkr*mr 
Unhmm 
UnlPxmrrr 



I I 

Count Date: 42141QO Page: 20f $3 

Detection Umit 
Alpha Beta 

3atch MDA: 
aatch Ub: 
Cdcal Level: 

Cwnt Mode: 
Opcratlng Vottage: 

Emdency w): 
spmovsr: 
Sp1Royef 0: 
Background Subtrack 
BacrpJrwnd Typr: 

Weak Sunplr Rajsct: 
T h e  (mln): 
CPM: 

Enabh Cwva Model 
QC Data m -  

0.05 1.30 Belr! Ccnrtant 

Count Roan AMtyrt ID: 

Sample ID Sample Lab ID ChnkflD Net Alpha Alpha 2Sbma Net Beta Beta 2Slgma A#quo( Resldutl Afpha MDA Beta MDA 
CPM DPM DPM CPM DPM DPM Amount Mass DPMNnlt 'DPMNnlt 

mi2485345413 Pnkwwn ' AaW-13 . -': . u.: 13 9.05 4.14 0.41 1 -70 427 8.88 0.00 0.00 
2MX)l2485455-A14 Unknam A-Bm-14 14 9.05 1 0.41 3.70 929 11.36 0.00 O M )  
#XX]124856Q-A15 Unknawn m - 1 5  15 9.0s -0.14 0.41 033 1.76 7.33 0.00 0.00 
29001248575A18 U ~ ~ W I I  M M T - ~ ~  *Ib 9.05 9.14 0.41 3.7~ 929 1138 0.W 0.W 
2000124&1~17 ~n)aKMln ~ m . 1 7  17 4.~6 -0.14 0.41 0.70 1.76 7.33 0.00 0.00 
200012485920418 U m  ABIKT-18 18 -0.05 -0.14 0.41 270 6 102l 0.00 0.00 
mf2-19 Ui¶kI'bOWn AaMT-19 19 9.05 9.14 0.41 3.70 929 1 1  0.00 0.00 
2W01249131-A2d Unknown . -A+AT-~J 20 -0XK 4.14 0.41 1.70 427 8.88 0.M 0.00 
2OCQ124924142l ~flknown =MT-21 ,a -0.05 -0.14 0.41 265 & 1 1 s  (200 0.W 

I_ . - 



ECLlPSE t3 
Pn'niEng Date: t2/4!OO 
P&t Time: 12:01:33PM 

Version 1.10 
Report Name Grosa Alpha Beta Basic CPM GPM 

count Date: 18 4/00 Page: 

Procedure Namc: Smear 1 Minute Count Stand Bkg, -200012041132 

System lnformatlon 
Gmup: A 
Unit ID: RMHF Tmneleo 
Sedal No.: No007137 
D e M o r  q4: 8350 

Sample lnformatlon 
Sample U n k  
may: 

Srnnr 

Detectlon Umit 
Alpha 8cta 

Batch MDA: 
Batch LU): 
Clttlcal Level: 

Sample ID Sample 
tLpe 
2MX)124113215422 Unknown 

C&PanmatcCr 
Count Mode: S m  Count: 
Operating Voltage: 1,4m.rX, Tkns: 1 -00 

bkyr 0.00 
Sample Repncater: 1 

Alpha Bctr piiizxq p(iiiq 
EMcicncy fi): 34.84 39.85 Alph Dfrabied 
Spmwrr. D h b h  Beta blsabekd 
Spillover (74): 
Background Subtract: Enable Curve Modct 

Bacrpround Typa: QC Data Alpha Cawtsnt 
Baclcgfumd OD5 1.3 Bttrr Constant 

Weak S.rirple Re)- 
The  (mln): 0.60 Actlvtty Cwmtlon: 
CPM: 0 Enabled 

Unknown 
Unbmn 
Unknown 
Unknown 
Unhavm 
unknom 
U n M  
Unknown 

Lab ID 

~-~i;ir-zz 
A-BMr-23 
A-0MT-24 
A-BMT-25 
A-BMT-26 
A-BW-27 
A-BW-28 
A-BMT-2 
A-BMT-30 

Net Beta 
CPM 

C h W y  Analyst ID: 

BCtr 2 S f g m  R d t h d  Alpha MDA Beta MDA 
DPM DPM Anxxmt Mats DPMNnit DPMNnlt 

929 1138 0 . 0  0.00 



01Z Lt'O tC'P 
of-0 Ct'O PCP 
OL'O lt7) tC'0- 
OL'S CVO w.0- 
WE Lt'O t C-0- 
wv rm t Lao- 
OL'O L O  tC.0- 
wo- L V O  t C'O- 
OLZ L V O  t CP 

so. 
SO'* 
so'@ 
WOI 
so- 
w'& 
SO'@ 
90-0- 
93.0- 

00.0 rn we E V  Ol'C W O  t C** #)'@ L ..--.. C 3 3 0 3  umorryun ~ v m s w z i m  
UUrUWdO UurWUdQ -W W W d O  W d O  ~ d 3  . MU Y W ~  W d 3  ednl 
vow w a  vaw WIQ wwtl mhw Publsz wa w PN 8UQS z Hiv WV)~N a1 WP=) 01 9q oldurw a1 oldus 



O X '  ECUPSE LB 
Prlnting Data 121 4/00 
Print Time: 6:45:09AM 

I Count Date: 121 4100 

Version 1.10 
Report Name Gross Atpha Beh Bdc  CPM DPM 

GROSS A L P '  /BETA Page: l of I 
84SICACCMTY ANt41:YSl;r 

I 
P d u n  Name: smsr '! Mtnuta Cavnt S t d  Bkg. - 20VO1204W1T 

System Information 
Grwp: A 
UnR ID: RMHF Tcnmlec 
S d a l  NO.: N000f137 
Detector SIN: 6350 

Sample Infomatton 
Sample Unlb: 
Geomttry: 

S m m  

Detdon  Llrnlt 
Alpha Beta 

Batch MDA: 
Bahh LLD: 
Critical tcvel: 

Cowrt Parrmetm 
Count Made shnvltamavs Caunt: 
Opetrtlng v o n w  1,480.00 'rbm 1.00 

Dday: 0.00 
Slmptr Rcpllmtes: 1 

Alpha Beta 

spinover (94): - 

Background Subtnd: Enable * Curve Moda 
B-m QC Data A m -  
y&cgmmL -,....-..._.-_ 0.e - - . -  1.a- - 

Weak Sample Rcftct; 
Time (mln): 0.00 ActMty Comctton: 
CPM: 0 En6bkd 

Count Room AnalyJt ID: 

Sample ID Sampb Lab ID CarrlsrlD Nd Alpha 2sbma Net Beta Beta 5 Win tSigma AIkloot Ruktual Alpha MDA Beta MoA CPM CPM DPM DPMAmwnt Mass DPMNnft DPMNnR 
m12461126Al Unlowvm C-OFGI - - 1 -0.0s 4.14 0.41 4.711 1 1244'0.00 0.00 



I OXFR ECLIPSE LB 
' Pdnb'ng Dats: $214100 

Print Tlrne: 82M3AM 

i Count bate: 1ZffO0 

Version 9 , N  
Rep& Name: Gro- &ha Beta 8 d c  CPM DPM 

System l n f d o n  
Gtwp: A 
Unlt 10: RMHF Tsnnslte 
Sdal No.: NOW137 
Detector m: ei350 

Sample lnformatlon 
Sample Units: 
Gcwmhy. 

smear 

Ddcctlon Wmft 
Alpha Beta 

Batch MDA: 
Bateh UD: 
Crltlcal L M t  

Page: 1 of t 

S~MDYCI (%): 
Brekgraund SuWact: Enable Cuwe Modcl 

0-Typa'. QC Data Alpha- 
Bsotcpmund 0.05 1.30 Beta cancant 

Weak Sample ~ e j k  
Tbn8 (mln): 0.00 A- Cometlan: 
CPM: 0 Enabkd 

Analysb InformaUon 

S W :  

smprs m 

13hrmbtryAnatpt 113: 

Count Room Analyst ID: 

Sample ID Sample Lab ID G a m k  ID Nct A f p b  Alpha 2Sbma Net Beta 2 AnquDt R d d o a l  A!pha MDA Beta MDA 
CPM DPM bPM CPM DPM DPM Amount Mam DPMNnR DPMlUnlt 

m124811SO-Al Unkmw CFGR-I 1 -0.05 -0.14 0.41 0.70 1 .?6 733 . o m  0.06 



roo CLOCK 
HR : MN : SEC 

11 :38?4l 
11 239753 
13;'41205 
11 :4Z:l6 
11 :43:28 
11 :4414U 
11 :45:51 
11 147:u3 
11-:48:1S 
11:44:26 
11 r5U:36 
11 :Sl:SD 

SAMPLE 
SN CODE 

1 
.Z 
3 
4 
5 
t! 
7 
% 
7 

TlME 
ZMIN. 1 

1 "OD 
1"UrI 
l.UU 
1.00 

' s.no 
1 .au 
LOU 
I .U t3  
l.DO 

ALPHA 
COUNTS 

u 
. a 
0 
a 
0 
0 

. a 
. , u  

BETA 
COUNTS 

2 
- 3 
4 
0 
I!& 

3 
4 
3 

ALPHA 
. CPM 

-0.10 
-0. 10 
-0.10 
-0.10 

' -0.10 
-0.10 
-a. 10 
-0;lU 

' -0.10 
-0.10 
-0. la 
-0.10 
-0- 1 D  - 
-0. 10 
-U.lU 
-0.10 
-0 - 1u 
-u.10 
-0.10 
-0 .m 

BETA 
CPM 

n.z.0 
1.20 
2.20 
-1.80 

2"ZD 
1.Zc.l 

. 2.20 
1 .zu 
1 ,ZO 
3.20 
-1.80 
1.20 
9.20 
2.20 
Z,ZU 
-0.00 
B*ZO 
4.20 
0.ZU 
1.20 

ALPHA 
CORRECTED 

BETA 
CORRECTED 



Amour- CnlR 
UEC 1,'- 9 I ZClO!l 

.P a SMEARS 1' a* 
SAMPLE 

I 34 CODE 

L 

2 
3 
4. 
'7 

h 
7 
a 

I ?  

0 
I 1 
7. 

3 
' 4 

5 
h 

3 
I 0  
7 

Ci 

I ~ 

ALPHA 
CO1.INTS 

1 
a 
D 
u 
0 
17 
u 
0 
u 
0 
D 
0. 
a 
u 
0 
l 
a 
0 

a 
u 

1 

BETA 
COUNTS 

2 
1 
4 
b 
u 
4 
4 
1 
3 
1 
Z 
2 
3 
a 
D 
0 
1. 
2 
4 
4 

ALPHA 
CP M 

D .  f3u 
-a. zu 
- 2 .  ZG 
-0.213 
-0.20 
-0.20 
-a .  213 
-a .2u 
-0.20 
-a. 20 
-a. zn 
-ii.zu 
-a. 20 
-0.20 
-0 ZU 
0.80 
-!I ZD 
-0. .2u 
-U p  Ztl 
-0. za 

BETA 
CPM 

1.10 
0.10. 
3. l a  
5"fO 

-0.CZCI 
3.10 
3.10 
0.10 
z.1n 
a.10 
1.10 
1.10 
2.10 
2.10 
-C1,90 
-a .9u 
0 .:to 
1.10 
3.10 
3.1U 

ALPHA 
CORRECTED 

2.3738872 
-.593a7PBI 
-.55'3tr7181. 
-.59347181 
-.59347181 
-.59347181 
-.57347181 
-.ST347181 
-.59347261 - .59347l8l 
-.59347181 
-.59347181 
-.5934?181 
-.59347181 
-.5938?181 
2.3738872 
-.59347181 
-. 5934.7181. 
-;5?347181 
-.59347181 

BETA 
CORRECTED 



SAMPLE T l ME ALPHA 
hl COnE t M I N .  1 .COUNTS 

BETA 
COUNTS 

ALPHA 
CPM 

BETA . ALPHA 
CPM CORRECTEL! 

BETA 
CORRECTED 

! 

3.2111317 
3.2111319 
,53518865 
.53518865 

-2.140754iS 
3,2111314 

-4.316tSS75 
11.739362 
-2. t4O7546 
-4.E3166979 
.53518865 
5.887Oi'SZ 
3 .Zlll3lY 
.53518865 
-53518845 
.53518865 
,53518865 
5.8870752 
.53518865 
i3.914905 



BETA 
COUNTS 

ALPHA 
cPM 



RS-000 19 
Page C1 

APPENDIX C 

SURVEY MAPS 
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FIGURE C-1: BASEMENT SURVEY LOCATIONS 

AREA "A" 
A-BMT-1 TO 30 
F= FLOOR 

TRANSFORMER 
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FIGURE C-2: VAULT SURVEY LOCATIONS 
AREA "A" 
A-VLT-1 TO 30 
F = FLOOR 

VAULT AREA WALL m 
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FIGURE= C-3: CONTROL ROOM SURVEY LOCATIONS 
AREA "A" 
A-CTL-31B TO 40 

CONTROL ROOM OFF THE 
VAULT AREA r 
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FIGURE C-4: CORNJ3R ROOM OFF AUXILIARY WAREHOUSE SURVEY 
LOCATIONS 

AREA "A" 
A-CNR-1 TO 20 
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FIGURE C-5: DOCKING AREA SURVEY LOCATIONS 
AREA "A" 
A-DCK-1 TO 30 
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FIGURE C-6: PEARLMAN'S FORMER LAB, SURVEY LOCATIONS 
AREA "A" 
A-PLB-1 TO 20 
W = WALL 

LEDGE 

2w 

- 

A 

1 
3w 

4w 
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FIGURE C-7: AUXILIARY WAREHOUSE, SURVEY LOCATIONS 

A-AUX-1 TO 30 

26F TAKEN 
ON 
LOADING 
RAMP 
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FIGURE C-8: FORMER NORTH LABORATORY SURVEY LOCATIONS 
AREA "B" 
B-LAB-1 TO 7 
F = FLOOR 
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FIGURE C-9: FORMER SOUTH LABORATORY SURVEY LOCATIONS 
AREA "B" 
B-LAB-8 TO 13 F = FLOOR 
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FIGURE C-10: F O W R  NORTHWEST LAB SURVEY LOCATIONS 
AREA "B" 
B-LAB-14 TO 20 
ALL W a L  LDCATIONS 

El+ 

VEN ROOM 

PUMP ROOM 

METALURGY LAB 

ELECTRICAL RM 

TJTILITY ROOM 
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FIGURE C-11: FINGER BUILDING SURVEY LOCATIONS 
AREA "C" 
C-FGR-1 TO 10 

1 STAIRS 

PEARLMAN'S FORMER 
LAB, CLASS A AREA, 
SEE FIGURE C-6 

STAIRS 

-1 SINKTRAP 1 

UTILITY CLOSET 

', 

NEW BUILDING EXTENSION 
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FIGLIRE C-12: AUDITORIUM AND OFFICE AIXEAS SURROUNDING VAWLT 
SURVEY LOCATIONS 

AREA "C" 
C-OCC-1 TO 10 
w = w u  
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FIGURE C-13: OFFICE A B A  SOUTH OF WAREIIOUSE IN BUILDING 001, 
SURVEY LOCATIONS 

AREA "C" 
C-OFC-1 TO 10 ALt WALL LOCATIONS 
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F I G W  C-14: OFFICE COMPUTER ROOMS SOUTH OF LABS, SURVEY 
LOCATIONS 

AREA "C" 
C-OCR-1 TO 10 
F = FLOOR 
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APPENDIX D 

ISOTOPIC ANALYSES 



- --- 

M-UUULY Yage LIL 
. ,**++***ir**x************************************************************ 
*****  B O E I N G  C A N O G A  P A R K  *****  
*****  S W E A -  R A D I A T I O N  S A F E T Y  L A B  +****. 
-***** *****  
*+***  G A M M A  S P E C T R U M  A N A L Y S I S  R E P O R T  *****  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Report ~enerated On : 11/21/00 1:11:31 PM 

Sample Identification 
Spectrum Description 
MCA Number 
Sample Type 
Sample Geometry 

: ENV00125 
: Downey Lead Paint Chips 

: System # 1 
: Paint 
: 2 

Peak  L o c a t e  Threshold : 4 . 0 0  
Peak Locate Range (in channels) : 200 - 16384 
Peak  Area Range (in channels) ' : 1 - 16384 
Identification Energy Tolerance : 1.000 keV 

Sample Size : 2.4803+002 Gram 

Sample Taken On 
Acquisition Started 

Live Time 
R e a l  Time 

: 11/20/00 10:OO:OO AM. 
: 11/21/00 10: 53 :21 AM 

3000.0 seconds 
3000.2 seconds 

Energy Calibration Used Done On : 10/10/00 
Efficiency Calibration Used Done On : 10/10/00 

Report Reviewed and 
b 

Conforms to NO010P000028 By: 2 4  Date: )1"2/-6a 
Radiation Safety 



- - 

RS-00019 Page D3 
.~nterference Corrected Activity Report 11/21/00 1:11:31 PM Page 13 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*****  I N T E R F E R E N C E  C O R R E C T E D  R E P O R T 1  **+**  

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 9 r * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

Sample Identification : ENV00125 

Nuclide Wt mean Wt mean Nuclide 
Nuclide Id Activity Activity Percent MDA 
Name ~ o n f  idence ( p ~ i / ~ r a m  ) Uncertainty Total Act. (pCi/Gram ) 

Total Sample Activity ... 0.000OE+000 pCi/Gram 

? = nuclide is part of an undetermined solution 
x = nuclide rejected bybthe interference analysis 
@ = nuclide contains energy lines not used in Weighted Mean Activity 

Errors quoted at 2.000 sigma 

NO peak search results available for nuclide analysis, 1 



RS-00019 Page D4 *****:**** . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * j ~ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ~  

x****  B O E I N G  C A N O G A  P A R K  +***t . f  

* ****  S H E A -  R A D I A T I O N  S A - F E T Y  L A B  **.**.* 
***** *****  
x * * * *  G A M M A  S P E C T R U M  A N A L Y S I S  R E P O R T  ***** 
j . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Report Generated On : 12/05/00 2:32:00 PM 

Sample ~dentification : ENV00129 
spectrum Description : Downy soil Under Basement Floor # 1 

: System # 1 MCA Number 
Sample Type : Soil 
Sample Geometry : 1 i 

Peak Locate Threshold : 4.00 
Peak Locate Range (in channels) : 200 - 16384 
Peak Area Range (in channels) : 1 - 16384 
Identification Energy Tolerance : 1.000 keV 

Sample Size : 8.3203+002 Gram 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

1000.0 seconds 
1024.2 seconds 

Energy Calibration Used Done On : 11/29/00 
Efficiency Calibration Used Done On : 11/29/00 

Report Reviewed and 
Conforms to N0010P000028 By: #@AI& II - Date: 1%-sdc) 

Radiation Safety 
N0TE:COPYl 



RS-00019 Page D5 
~ ~ t e y f  erchce Corrected Activity R e p o r t  12/05/00 2 :32:01 PM Pag, ,, 

Sample Identification : ENV00129 

Nuclide Wt mean Wt mean ,Nuclide 
Nuclide Id Activity Activity Percent MDA 
Name Confidence (pCi/Gram ) Uncertainty Total Act. (pCi/Gram ) 

Total Sample Activity ... 1.6108E+00~ pCi/Gram 
? = nuclide is part of an undetermined solution 
x = nuclide rejected by the interference analysis 
@ = nuclide contains energy lines not used in Weighted Mean Activity 

Errors quoted at 2.000 sigma 



- - - - - -  - 

RS-00019 Page D6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
**+** B O E I N G  C A N O G A  P A R K  * + * * *  
* ****  S H E A -  R A D I A T I O N  S A F E T Y  L A B  * * * *x  
* * f  ** *****  
**kt* G A M M A  S P E C T R U M  A N A L Y S I S  R E P O R T  +****  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Report Generated On : 12/05/00 3:17:30 PM 

Sample Identification 
Spectrum Description 
M C A  Number 
Sample Type 
Sample Geometry 

: ENV00130 
: Downy Soil Under Basement Floor # 2 
: System # 1 
: Soil 
: 1 

Peak Locate Threshold : 4.00 
Peak Locate Range (in channels) : 200 - 16384 
Peak Area Range (in channels) : 1 - 16384 
Identification Energy Tolerance : 1.000 keV 

Sample Size : 9.3003+002 Gram 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

1000.0 seconds 
1000.2 seconds 

Energy Calibration Used Done On : 11/29/00 
Efficiency Calibration Used Done On : 11/29/00 

Report Reviewed and 
Conforms to N0010P000028 By: Date: !>-S-d 

Radiation Safety 
N0TE:COPYl 



~nte r fexe~lce  Corrected Activity Report 
RS-00019 Page D7 

12/05/00 3:17:31 PM Pagc 

Sample Identification : ENV00130 

Nucl ide Wt mean Wt mean Nuclide 
Nuclide Id Activity Activity Percent MDA 
Name Confidence (pCi/Gram ) Uncertainty Total Act. (pCi/Gram ) 

Total Sample Activity ... 1.65613+001 pCi/Gram 

? = nuclide is part of an undetermined solution 
X = nuclide rejected by the interference analysis 
@ = nirclide contains energy lines not used in weighted Mean Activity 

Errors quoted at 2.000 sigma 



- .- - -- 

RS-00019 Page D8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*.*i** B O E I N G  C A N O G A  P A R K  * * * x *  
*****  S H E A -  R A D I A T I O N  S A F E T Y  L A B  ****i 

*-**** *****  
*****  G A M M A  S P E C T R U M  A N A L Y S I S  R E P O R T  *+***  , ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Report Generated On : 12/05/00 3:38:13 PM 

Sample Identification 
Spectrum Description 
MCA Number 
Sample Type 
Sample Geometry 

: ENV00131 
: Downy Soil Under Basement Floor # 3 
: System # 1 
: Soil 
: 1 

Peak Locate Threshold : 4.00 
Peak Locate Range (in channels) : 200 - 16384 
Peak Area Range (in channels) : 1 - 16384 
Identification Energy Tolerance : 1.000 keV 

Sample Size : 8.4703+002 Gram 

Sample Taken On 
Acquisition started 

Live Time 
Real Time 

1000.0 seconds 
1000.2 seconds 

Energy Calibration Used Done On : 11/29/00 
Efficiency Calibration Used Done On : 11/29/00 

Report Reviewed and 
9 

Conforms to NOOlOPOOO028 By: f m & w  Date: I?r~-@ 

Radiation Safety 



Intecference Corrected Activity R e p o r t  
RS-00019 Page D9 

12/05/00 3:38:14 PM Page 16 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 3 t * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

*****  I N T E R F E R E N C E  C O R R E C T E D   REPORT^ ***** 
j . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Sample Identification : ENV00131 

Nuclide Wt mean Wt mean Nuclide 
~uclide Id Activity Activity Percent MDA 
Name confidence (p~i/Grarn ) Uncertainty Total Act. (p~i/Gram ) 

Tota l  Sample Activity ... 1.6307~+001 pCi/Gram 
? = nuclide is part of an undetermined solution 
x = nuclide rejected by the interference analysis 
@ = nuclide contains energy lines not used in Weighted Mean Activity 

Errors quoted at 2,000 sigma 



RS-00019 Pa%e* Dl0 * * * * * p . ; * * + * * * * * * t * * i * * i * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

j r jr*** B O E I N G  C A N O G A  P A R K  **.*.rt* 

* ****  S H E A -  R A D I A T I O N  S A F E T Y  L A B  - * * * * *  
***** *****  
*****  G A M M A  S P E C T R U M  A N A L Y S I S  R E P O R T  *****  
* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Report Generated On : 12/06/00 9:07:02 AM 

Sample Identification 
Spectrum Description 
MCA Number 
Sample Type 
Sample Geometry 

: ENV00132 
: Downy Basement Concrete Dust, Soil, Wat 
: System # 1 
: Wet Solid 
: 1 

Peak Locate Threshold : 4.00 
Peak Locate Range (in channels) : 200 - 16384 
Peak Area Range (in channels) : 1 - 16384 
Identification Energy Tolerance : 1.000 keV 

Sample S i z e  : 9.6003+002 Gram 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

1000.0 seconds 
1000,2 seconds 

Energy Calibration Used Done On : 11/29/00 
Efficiency Calibration Used Done On : 11/29/00 

Report Reviewed and 
Conforms to NOOfOP000028 By: Date: [&"$p@ 

Radiation Safety 
N0TE:COPYl 



Inter,Perellce Corrected Activity R e p o r t  
RS-00019 Page D l  1 

12/06/00 9:07:03 AM Page L O  

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 9 c * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

*****  I N T E R F E R E N C E  C O R R E C T E D   REPORT^ *****  
j * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * i c * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

Sample Identification : ENV00132 

Nuc 1 ide Wt mean Wt mean Nuclide 
Nuclide Id Activity Activity Percent MDA 
Name Confidence (p~i/~rarn ) Uncertainty Total Act. (p~i/~rarn ) 

Total Sample Activity ... 1.4972E+OOL pci/Gram 

? = nuclide is part of an undetermined solution 
x = nuclide rejected by the interference analysis 
@I = nuclide contains energy lines not used in Weighted Mean Activity 

Errors quoted at 2.000 sigma 



***7ri*Xrt.~*.*ZIt*++*X*****-kX*.k***********tt**-R**Jr*+***.*****X&S;Q%o,l2,,Fa~e*Dl2 
*t*** B O E I N G  C A N O G A  P A R K  x**rc* 
*****  S H E A -  R A D I A T I O N  S A F E T Y  L A B  .*tlt*t 

F**** *****  
* * * x *  G A M M A  S P E C T R U M  A N A L Y S I S  R E P O R T  *****  , * * * * * * * * * * * * * * * x * x X X * ' I I * * X * * * * * * * * X x * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

Report Generated On : 12/06/00 3:40:44  PM 

Sample Identification : ENV00133 
spectrum Description : Downy Basement Sump Water 
MCA Number : S y s t e m  # 1 
Sample Type : Water 
Sample Geometry : 1 

Peak Locate Threshold : 4.00 
Peak Locate Range (in channels) : 200 - 16384 
Peak Area Range (in channels) : 1 - 16384 
Identification Energy Tolerance : 1.000 k e V  

Sample Size : 4.7803-001 Gram 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

1000.0 seconds 
1000.1 seconds 

Energy Calibration Used Done On : 21/29/00 
Efficiency Calibration Used Done On : 11/29/00 

Report Reviewed and . 
Conforms to NOOlOPOO0028 By: (P& oat,: 1 b b d d  

Radiation Safety 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
***** I N T E R F E R E N C E  C O R R E C T E D   REPORT^***** 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * r * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

Sample Identification : ENV00133 

Nuclide Wt mean Wt mean Nuclide 
Nuclide Id Activity Activity Percent MDA 
Name Confidence ( p ~ i / ~ r a m  ) Uncertainty Total Act. (pCi/Gram ) 

Total Sample Activity ... 0.0000E+000 p ~ i / ~ r a m  

? = nuclide is part of an undetermined solution 
x = nuclide rejected by the interference analysis 
@ = nuclide contains energy lines not used in Weighted Mean Activity 

Errors quoted at 2.000 sigma 



RS-000 I9 Pag% Dl4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* *+**  B O E I N G  C A N O G A  P A R K  *. l t**.rt  

* * t r * *  S H E A -  R A D I A T I O N  S A F E T Y  L A B  * * * ~ t  

*****  *****  
*+*** G A M M A  S P E c C R R M  A N A L Y S I S  R E P O R T  *****  
., **********************************************************************  

Report Generated On : 12/08/00 9:55:23 AM 

Sample Identification 
Spectrum Description 
MCA Number 
Sample Type 
Sample Geometry 

: ENV00134 
: Downy Basement Concrete Composite 
: System # 1 
: Concrete 
: 1 

Peak Locate Threshold : 4.00 
Peak Locate Range (in channels) : 200 - 16384 
Peak Area Range (in channels) : 1 - 16384 
Identification Energy Tolerance : 1.000 keV 

Sample Size : 5.3803+002 Gram 

Sample Taken On 
Acquisition Started 

Live Time 
Real Time 

1000.0 seconds 
1000.2 seconds 

Energy Calibration Used Done On : 11/29/00 
Efficiency Calibration U s e d  D o n e  On : 11/29/00 

Report Reviewed and 
C o n f o r m s  t o  NOOlOP000028 By: 

Radiation Safety 
N0TE:COPYl 



Interference Corrected Activity Report 
RS-00019 Page Dl5 

12/08/00 9:55:24 AM PaL- ,, 

+************************************************************************ 
*+***  3 N T E R F E R . E N C E  C O R R E C T E D  R E P O R T 2  * * * * *  

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * x * * * * * * * * * * * * * * * * * * * * * * * * *  

Sample Identification : W O O 1 3 4  

Nuclide Wt mean Wt mean Nuclide 
Nuclide Id activity Activity Percent MDA 
Name Confidence , (p~i/Gram ) Uncertainty Total Act. ( p ~ i / ~ s a m  ) 

Total Sample Activity ... 2.53233+001 pCi/Gram 

? = nuclide is part of an undetermined solution 
x = nuclide rejected by the interference analysis 
@ = nuclide contains energy lines not used in Weighted Mean Activity 

Errars quoted at 2.000 sigma 



- 

RS-00019 Page Dl6 *****:***t************************************************************* 
***if B O E I N G  C A N O G A  P A R K  t t * * i  

*****  S H E A -  R A D I A T I O N  S A F E T Y  L A B  *****  
+$**** *****  

G A M M A  S P E C T R U M  A N A L Y S I S  R E P O R T  *****  
* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Report Generated On : 12/07/00 8:36:58 AM 

Sample Identification 
Spectrum Description 
MCA Number. 
Sample Type 
Sample Geometry 

: ENV00136 
: Downy Concrete Dust, Floor Elevated Rea 
: System # 1 
: Concrete 
: 1 

Peak Locate Threshold : 4.00 
Peak Locate Range (in channels) : 200 - 16384 
Peak Area Range (in channels) : 1 - 16384 
Identification Energy Tolerance : 2.000 keV 

sample Size : 4.190E+002 Gram 

Sample Taken. On 
Acquisition Started 

: 12/06/00 9:OO:OO A M ,  
: 12/06/00 3:43:01 PM 

Live Time 50000.0 seconds 
Real Time 50006.5 seconds 

Energy Calibration Used Done On : 11/29/00 
Efficiency Calibration Used Done On : 11/29/00 

B 
Report Reviewed and 
Conforms to N0010P000028 By: Date: I z - ~ ~ V  

Radiation Safety 



~ n t e ~ f e r e n c e  Corrected Activity Report 
Page Dl7 
Pas 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*****  I N T E R F E R E N C E  C O R R E C T E D   REPORT^ *****  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Sample Identification : 

Nuclide Wt mean Wt mean Nuclide 
Nuclide Id Activity Activity Percent MDA 
Name Confidence (pCi/Gram ) Uncertainty Total Act. (p~i /Grarn 

Total Sample Activity ... 2.3743E+001 pCi/~ram 

? = nuclide is part of an undetermined solution 
X = nuclide rejected by the interference analysis 
@ = nuclide contains energy lines not used in Weighted Mean Activity 

Errors quoted at 2.000 sigma 



: ***********~************************************+************************* 
* .  +**** B O E : ~ N G  C A N ' O G A  P A R K  ***=++ 

***** S H Z A -  R A D I A T I O N  S A F E T Y  L A B  +**** 
***** ***** 
*t** G A M M A  S P E C T R U M  A N A L Y S I S  R E P O R T  *****  

r************************************************************************  

Report Generated On : 12/15/00 2 : 5 7 : 0 8  PM 

Sample Identification 
Spectrum Description. 
MCA Number 
Sample Type 
Sample Geometry 

: ENV00144 
: Downey Cross Sect. Bsemnt Srce Tube - 
: S y s t e m  # 1 
: Steel L Conc. 
: 2 

Peak Locate Threshold - : 4.00 
Peak Locate Range (in channels) : 200 - 16384 
Peak Area Range (in channels) : 1 - 16384 
~dentification Energy Tolerance : 1.000 kev 

Sample Size : 1.080E+004 Gram 

Sample Taken On : 12/14/00 9:OO:OO AM 
Acquisition Started : 12/14/00 3:21:53 PM 

I 

Live Time 1000.0 seconds 
Real Time 1000.3 seconds 

Energy Calibration Used Done On : 11/27/00 
Efficiency Calibration Used Done On : 11/27/00 

8 

Report Reviewed and 
Conforms to N0010P000028 By: (i &wly/~" D a t e :  ]2-/5c& 

Radiation Safety 
N0TE:COPYl 



************************************************************************* 
i t * +  I N T E R F E R E N C E  C O R R E C T E D   REPORT^ * * * j r *  

......................................................................... 

sample Identification : ENV00144 

Nuclide #t mean t?t mean . Nuclide 
mcl ide  Id Activity Activity Percenc Mw 

. Name confidence (p~i/Gram ) Uncertainty Total Act. (pCi/Gram ) 

? nuclide is part  of an undetedned solution 
x = nuclide rejected by the intereerence analysis 
@ nuclide contains energy linee not used i n  Weighted Mean ~ ~ t i ~ i t ~  

Errora quoted at 2.000 sigma 


