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ABSTRACT 

In 1988, a general radiological survey was conducted to clarify and i d m e  areas at the 
Santa Susana Field Laboratories (SSFL) requiring further radiological impmion or mediation 
(Reference 1). Building TO30 was included in this survey, and the results showed no detectable 
conmuhation in the facility. Background-corrected gamma measurements conducted outside of 
the facility were all less than the acceptance limit of 5 pWh~. 

In September 1995, the Oak Ridge Institute for Science and Education (ORISE) conducted 
a confinnatg; survey of several facilities at the SSFL, including Building TO30 (Reference 2). 
With the exception of a single finding for removable tritium contamination of 6,600 dpm1100 
cm2 (below the acceptance limit of 10,000 dpmi100cm2) found on the north d l  of the 
accelaaxor room, no unusual f indines were noted. However, ORISE did question the 
completeness of the 1988 survey. Specifically, ORISE recokended complete measurements of 
total or removable slaface activity, and additional sampling for tritium activity in the accelerator 
area. In view of ORISE's advice, a comprehensive final mvq of Building TO30 was conducted 
in 1996. 

The results of the 1996 survey are presented in this npoTt The results demonstnrte that 
Building TO30 meets the requirements of DOE, hXC, and State of California for the release of 
facilities for use without radiological restrictiom. 
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1. INTRODUCTION 

Decontamination and decommissioning (Dm) of a number of formerly used nuclear 
facilities and sites is underway at Rocketdyne's Santa Susana Field Laboratory (SSFL). During 
D&D of these facilities, efforts rae made to eliminate or reduce residual radioactive 
contemiaation to levels that are as low as reasonably achievable (ALARA). Upon completion of 
D&D, radiological surveys are performed under established protocols to demonstrate that any 
remaining radioactivity does not exceed applicable rrgulatory l i i t s .  Fhdhg from these 
surveys are also used to perform additional D&D or radiological investigations, as needed. The 
scope of these surveys includes both known and suspected areas of contamination. 

This report describes the final release survey performed for Building T030, and is 
organized as  follow^: Section 2 gives a n m m q  of the results of the survey and the conclusions 
and recommendations; Section 3 gives background information concerning past radiological 
status, D&D effons, and current radiological status; Section 4 presents the survey results and the 
technical approach used in the data collection, analysis, and limit criteria; Section 5 gives the 
relevant references; and Appendices A through C provide the supporting documentation and 
calculatim for historical records and report completeness. 
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2. SUMMARY AND CONCLVSIONS 

Survey measurements wwe made for alpha, beta-gamms, and eitium surface 
c o n ~ o n  on the interior d l s ,  floors, and ceilings in Building T030; and for ambient 
gamma exposure rate at 1 meter above the interim floors. 

For the radiological survey, interior rooms in Building TO30 were divided into two areas, 
Affected Areas and Unaffected Areas. Affected Areas were defined as those areas w ~ c h  have 
knomn or suspecred contamination based on either pat measurements or site history. Uxdected 
Areas included all areas of a facility not classified as Affected, and were those areas wGch wwe 
not expected to contain any contamination based on previous measurements or site history. 
Statistical interpretation of the survey data was separared between Affected (Lot 1) and 
Unaffected areas (Lot 2): Lot 1 included Rooms 100,101,102 and adjacent remrns; Lot 2 
included all other a~eas in the eastern section of the facility, including the walkway, Rooms 103 
through 108, and the connecting aisles. 

All measurements were tested statistically for compliance with acceptable contamination 
limits for activation products and mixed fission products and for ambient exposure rate. The 
results of these tests showed that the facility is suitable for release without radiological 
~ a i o m .  
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3. BACKGROUND INFORMATION 

3.1 Location 

Building TO30 is located within Rocketdyne's SSFL in the Simi Hills of southeastem 
Ventura County, California, adjacent to the Los Angelcs County line and approximately 29 miles 
northwest of downtown Los Angeles, direcrly south of the City of Simi Valley. Location of the 
SSFL relative to Los Angeles and bicinity is shown in Figure 1. An enlarged map of 
neighboring SSFL communities is shown in F i p  2. Figure 3 is a plot plan of the uwtern 
portion of SSFL. known as Area IV, where Building TO30 is located. A plan view of Building 
TO30 and its adjoining areas is shown in Figure 4. Building TO30 is located on 
govemment-optioned land. 

32  Topography and Building Characteristics 

Building TO30 is situated on 10th Shxt, off the west side of G Street, among several 
adjacent buildings on paved ground. The building was constructed in 1958 for research with a 
small accelerator neutron source. The building has a total enclosed area of 2 5  11 f?. The kiliy 
consists of two connected sections, both with stcel hmQ, siding and roofs. The rear section 
(west) was conmwed at a right angle to the h t  office (east) section. The rear section WTIS 

configwed to house a Van de GraaEaccelerator used as a proton on tritium neutron source. An 
outside concrete waU was c o w  on the north and east sides of the west section to pro%ide 
shielding for the proton beam. Men's and women's restrooms were built into the west section of 
the building. Rock outcroppings extend h m  near the building to the west, northwest, and 
northeast. 
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Figure 1. Location of SSm Relative to Las Angeles and Vicinities 
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F i  2. Neighboring SSFL Communities 
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concrete Shield Wall 

Figure 4. Layout of Building T030, with Identification of Sample Lots 

3 3  Operating History - - 

After construction in 1958, a Van de Graaff accelerator was moved into the facility in 
1960. The accelerator could provide a proton beam of up to tens of microamperes in current, 
with continuously adjustable energies fiom a few hundred keV up to a maximum of about 1 
MeV. The particle beam was well focused, with a diameter of a few millimeters. Neutrons were 
generated using a tritium target via the %(p,n)3~e reaction. Five-gallon cans of borated water 
were used for neutron shielding around the machine. The accelerator was operated fiom 1960 
through 1964, at which time the facility was decommissioned. 

3.4 Decommissioning Efforts 

Even though it was not in use, the accelerator remained in the facility after 1964. In March 
1966, a smear survey of the accelerator (Reference 4) showed significant tritium contamination 
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on the accelerator. It =as beliwed that the tritium contamination had not spread to surrounding 
areas. Following removal of the accelerator around 1966, the building was surveyed and no 
residual contanktion was found. 

In 1988, a general radiological survey was conducted to c- and identify areas at the 
Santa Susana Field Laboratories (SSFL) requiring further radiological inspection or mnedxm 

. . 
on 

mfaence 1). Building TO30 was included in this survey. The scope of the Building TO30 
m e y  included ambient gamma exposun rate measurememsems "indication" beta surveys of the 
accelerator mom and outside paved area used for storing palletized containers, and exterior soil 
samples for tritium content The results of that survey showed no detectable contamination in 
the facility. Tritium analyses on ten soil samples, and the beta m e y ,  showed no detectable 
activity. Background-conected gamma meanuements were all less than the aoxpmce limit of 

In September 1995, the Oak Ridge Institute for Science and Education (ORISE) conducted 
a codhatory -ey of several facilities at the SSFL, induding Building T030. The survey 
included a review of the Rocketdyne survey d m  and methodology for Building T030, and a 
contirmatory nwey for alpha, beta and gamma contamination With the exception of a single 
finding for removable tritium commination of 6,600 dpm/lOO found on the north wdl of 
the accelerator room, no indications of coutamimion were noted. The 6,600 dpml100 cm2 value 
is below the release criteria of 10,000 dpm/100cm2. 

Notwithstanding the above Gndings, ORISE did question the suitabiliry of the 1988 m-ey - 
as a f d  status =lease survey. Specifically, ORISE recommended complete measuremas of 
total or removable swface actitit);, and additional sampling for tritium activity in the accelerafor 
area. In view of ORISE's advice; a complete final survey for TO30 was conducted, and that is 
the subject of the present repoa 
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4. SURVEY RESULTS 

Releasing a facility or area for unrestrid use requires a formal radiation survey to 
demonstrate that the applicable regulatory limits for such a release are met. The survey is 
performed under an established plan, and a statistical interpretation of the resulting data is made 
to determine if the regulatory release criteria have been met This document protides the 
necessary h e w o r k  to demonstrate that Building TO30 meets DOE: ARC, and State of 
California criteria for release of the fac i l i~  for d c t e d  use. All original survey and user 
authorization documentation is maintained in the Building TO30 final survey file in SSFL, 
Building 4100. 

42  Scope of the S w e y  

For the final radiological survey of Building T030, the interior moms uwe separated into 
two sample lots as shown in Figme 4. The sample lots were treated separately for the purposes 
of statistical data analyses. The d m n p h b  

. .  . 
le property for selecfing the sample lots -9s the 

potemial mtium c o n ~ o n  in areas formerly used to house the proton accelerator in the 
1960's. The two sample lots are shown in Table 1, with the c o r r e s p o ~  type of surveys 
performed on each. 

Lot xo. k 
Table 1. Sample Lots Sweyed  

I walkway I I I 
'Ambient gamma readings wwe performed on al l  floors at a distance of 1 meter h m  the 

Room or Am 

Rooms 100, 
-. 
101,102,and 
adjacent 
R-S 

Rooms 103 
through 1 10, 
hallway and 

Type of Sarvry Performed 
Total 

A l ~ h .  

X 

X 

Ambient 
Gamma' 

X 

X 

Removable 

Beta 

X 

X 

Alpha 

X 

X 

Beta 

X 

X 

Tritium 

- 
X 

X 
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43 S m e y  Methods 

43.1 Sampling Methods 

The method and type of survey measurement depended on the type of m f i e s  involved. 
For both Sample h, a d o r m  1-m by 1-m grid was superimposed on the floors, walls, and 
ceiiings of the entire sample lot area For grid surfam less than 1-m x 1-m, an area of 1-m2 was 
m e y e d  by combining them with other adjacent remnant areas. Survey methods meet or exceed 
NRC @UREGICR-5489, Reference 6) and State of California guidelines (DECON-1, Reference 
7) for final release surveys. 

43.1.1 Sample Lot 1 (Affected Area) 

A 100% direct qualitative frisk of the floor, walls, and ceiling was performed using an 
alpha scintillation probe and a G-M pancake probe. Based on any identification of higher 
activity areas (or otherwise in the surveyor's judgment) in the qualitative scau, one 1-m x 1-m 
area within each 3-m x 3-m grid was selected for quantitative surveying, including removable 
tritium activity. A total of 68 data points were surveyed. For grid surfaces less than 1-m x 1-m, 
an area of lm2 was surveyed by c o m b i i  them with other adjacent remnant areas. 

Walls, floors, and ceilings were surveyed for total and removable alpha and beta activity, 
and for maximum alpha and beta activity, if a "hot spott was detected when the total alpha and 
beta measurements were made. Additionally, the floors were surveyed for ambient gamma 
readings in p R h  at 1 meter. Sink traps were removed and qualitatively analyzed on a 
multichannel aualyze-r with a thin window-, high purity germanium detector. Twenty percent of 
all otha srmctural surfaces @ipes, conduit, light fixtms, etc.) were surveyed for total and 
removable alpha and beta activity. A survey method of 6 inches per 2.5 feet was utilized for the 
frisks. 

-. .- 
4.3.13 Sample Lot 2 (Unrffccted Area) 

A 10% direct qualitative W of each srnface (walls, floor, ceiling) was performed using 
an alpha scintillation probe and a G-M pancake probe. The nnfaces wereWed in one 
direction. The probe was then shifted a distsnce of 10 times the probe diameter and a ftisk wu 
pgformed in the opposite direction. This procedure was continued until the entire 10% u9s 
covered. Additional readings --ere taken where wn tamination m s  more likely to have 
accumulared, such as floor baseboards, window sills, and door thresholds, etc. Within each two 
3-m x 3-m grids, one 1-m x 1-m mas selected for quantitative sampling, including removable 
tritiumactivity. ~ o r ~ d ~ s l e s s t h a n l - m x l - m , a n a r e a o f l m Z u ; a s ~ e y e d b q ;  
combining them with other adjacent remnant areas. 

Walls, floors, and ceilings were surveyed for total and removable alpha and betaactivity, 
and for maximum alpha and beta activity, if a "hot spot'; was detected when the total alpha and 
beta mea~urcmems were made. Additionally, the floors were surveyed for ambient gamma 
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readings in pRh at 1 meter. Ten percent of all other srmctural surfaces (pipes, conduit, light 
fixtures, etc.) were surveyed for total and removable alpha and beta activity. A survey method of 
6 inches per 5 feet was utilized for the liisks. 

4.32 Instrument Calibrations and Checks 

Measurements of total and maximum alpha surface activity were made using alpha 
scintillation detectors, sensitive only to alpha particles with energies exceeding about 1.5 MeV. 
The detectors were calibrated with a Th-230 alpha source staudard traceable to the National 
Institute of Standards and Technology (NET). Measurements of the total and maximum beta 
m h c e  activities wzre made with a thin-window pancake Geiger-Mueller (G-M) tube. The G-M 
detectors wzre calibrated with a Tc-99 beta source standard, traceable to NIST. A 5-min 
integrated count time was used for both alpha and beta detectors. 

AU portable survey inseummts were serviced and calibrated with NIST uaceable 
standards on a quarte-rly basis. In addition, daily checks and calibrations were performed (when 
used) on all insrmmentation to determine acceptable performance and establish a background 
value for the insrmment on that day. Reference 8 provides further methods and procedures for 
environmental surveys. Meanvemem~ of removable surface activity (alpha and beta) were made 
by wiping approximately 100 c d  of surhce area using standard smear disks. The activiv on the 
disks were measured using a gas-flow proportional counter. The counters were calibrated using 
Th-230 and Tc-99 standard sources, traceable to NIST. A 1-min integrated count time was used 
Calibration records for the survey instruments used are maintained in the SSFL, Building 4100 
files. 

The ambient exposure rates at 1 m from surface were measured using 1-in. NaI 
scintillation detectors. These instruments were calibrated against a Reuter-Stokes high-pressure 
ionization chamber, and daily checks were made using a Cs-137 source, placed 1-m h m  the 

.- 
detector. A iTGn integrated count time was used. 

The multi-channel analyzer used for scaMing the sink traps is calibrated annually with two 
MST traceable, multi-isotopic solaces. In addition, it is checked weekly against the sources to 
insure the deviation is within + 5% of the original calibration. 

4.4 Technical Approach 

4.4.1 Criteria and Their Impiementation 

Acceptable comamixdon limits and gamma exposure rates for releasing a facility for 
m c t e d  use are prescribed in NRC, State of California, and DOE guidelines (References 6,7, 
9, and 13). For remediation of hilities at Rocketdyne's SSFL and DeSoto sites, DOE end the 
State have approved a set of release guidelines (Referrnce 10). In determining these guidelines, 
generaUy the lowest (most collSQVative) limits were chosen from the various agency guidelines. 
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Table 2 provides a summary of the contamination limit criteria Table 3 summarizes the 
various "Statistidy Significant Activity" (SSA) detection limits for the survey instruments 
used, and demomntes that the detection limits and methods are well below the established limit 
criteria ( h m  regulatory requirements) shown in Table 2. 

As used in the tables, dpm (disintegrations pa minute) means the rate of emission by 
radioactive material as determined by correcting the counts per minute measured by an 
appropriate detector for background, efficiency, and geometric facton associated with the 
instrumentation. Where surface contamination by both alpha- and beta-gamma-emitting 
radionuclides might exist, the limits established for alpha- and beta-gamma-emitting 
radionuclides would be applied independently. Beta-gamma emitters include mixed fission 
products, including the Sr-90 which is present in them. It does not apply to Sr-90 4 i c h  has 
been separated h m  the other fission products or mixhnes where the Sr-90 has been enriched. 
No separated or enriched Sr-90 is present in T030. 

Mea~ll~ements of average con tamination were averaged over an area of 1 m2. For objects 
of less mfke area, the average was derived for each such object. The maximum contamination 
level applies to an area of not more than 100 cm2. 

The amount of removable radioactivity per 100 c d  of su&x area was determined by 
wiping an area of that size with dry filter or soft absorbmt paper, applying moderate pressme, 
and measuring the amount of radioactive material on the wiping with an appropriate instrument 
of howm efficiency. When removable contamination on objects of surface area less than 100 
cm2 was determined, the activity per unit area was based on the actual area and the entire surface 
was uiped. 

Measurements of removable tritium activity were made by wiping approximately 100 cm2 
of surface area using moistened polyfoam smear discs. After the smear was made, the smear disc 
was sealed inaquid  scintillator counter (LSC) vial. Loaded vials were ‘Grit to an outside 
laboratory for analysis by scintillation counting. 



030-AR-0001 
Page 17 

Table 2. Building TO30 Contamination Limit Critefia 

Sr-90 (separated or enriched), Th-natural; Th- 1 232 
- 
U-natural, U-235, U-238; and associated decay < j , ~ o  a 
prod- 

Bm-gamma emitters (radionuclides with -3,000 pf 
decay modes other than alpha emission or 
spontaneous fission), including Sr-90 as mixed 
fission product 

1 Tritium I - 
I Surface gamma exposure rate I ~5~abovebackgrouudat  1m I 

Table 3. Observed Daeetion Limits versus Established L i t  Criteria 

a~lpha, beta, andtxitium activity in dpm000 cd. 
b~rnbient gamma exposure mte in p R h  at 1 meter h m  smface. 
%SA = 1.645 x d(2 x background counts) x area factor x efficiency factorhime, in units of 
dpm/100 an2. Tritium SSA was pro~ided by the outside labon~ay. 

'~atio of average observed detection limit to established limit critaia (in pexent). 

4.42 Data Adyses  and Statistical Criteria 

A st&cal procedure was used to validate the applicability of the &v survey data for 
selected sample lots or areas. The ststistical method known as "sampling inspection by 
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variables" (Reference 12) was used. This method has been widely applied in industry and the 
military and is essential w&ere the lot size is impractically large. 

In sampling inspection by variables, the number of data points on which measurements are 
obtained is first chosen to be large so that the parameters of the distribution are likely to haw a 
normal distribution (i.e., Gaussian). The mean of the distribution, ;, and its standard dekiation, 
s, are then related to a "test statistic," TS, as follows: 

where ; = average (arithmetic mean of measured values) 
s = observed sample standard deviation 
k = tolerance factor calculated h m  the number of samples to achieve the 

desired sensitivity for the test 

TS and ; are then compared with an acceptance limit, U (such as those shown in Table 2), 
to determine acceptance or other plans of action, including rejection of the area as contaminated 
and requiring further remediation. 

The sample mean and standard deviation are easily calculable quantities; the value of k, the 
tolerance factor, bean fimher discussion. Ofthe various criteria for selecting plans for 
acceptance sampling by variables, the most appropriate is the method of Lot Tolerance Percent 
Defective (LTPD), also referred to as the Rejectable Quality Level (RQL). The LTPD is defined 
as the poorest quality that should be accepted in rm individual lot A s s o c i i  with the LTPD is a 

- 

parameter referred to as collsumer's risk (P), the risk of accepting a lot of quality equal to or 
poom than the LTPD (or 1 PA). USNRC Regulatory Guide 6.6 ("Acceptance Sampling 
Procedures for Exempted and Generally Licensed Items Containing By-Product h4aterial") states 
that the value for the consumer's risk should be 0.10. Conventionally, the value assigned to the 
LTPD has bem1w. .- 

The State of California has stated that the consumer's risk of acceptance (P) at 10% 
defective (LTPD) must be 0.1. For those choices of P and LTPD, Kg = K2 = 1282 (Reference 
12). Values of k for each sample size are calculated in accordance with following equations: 
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where k = tole-rance factor: 

K, = the normal deviate exceeded with probability of fi, 0.10 (from tables, Kg 
= 1.282), 

K, = the normal deviate ex& with probabiliv equal to the LTPD, 10% 
(from tables, K, = 1.282)'; and 

n = number of samples. 

The statistical criteria for acceptance of the Building TO30 interior final survey are 
presented below. 

a) Acceptance: If the test natistic (x + ks) is less than or equal to the limit 0, accept the 
region as clean. If any siugle measured value exceeds 80% of the limit, decontaminate that 
location to as near background as is possible, but do not change the value in the analysis. 
Figure 5 gives an example of the sample lot aaeptauce by the test. 

b) Collect additional measurements: If the test statistic (; + ks) is greater that the limit (I!!, but - 
x itself is less than U, independently resample and combine all measured values to determine 
if x +ks~Uforthecombinedset;ifso,~therrgionasclean. Ifnot,theregionis 
con taminated and must be mediated. Figure 6 gives an example of additional 
measurements that must be taken in the sample lot to accept or rej&it 

c) Rejection: If the test natistic (; + ks) is greater than the limit 0 and ; 2 U, the region is 
contaminated and must be remediated Figure 7 gives an example of sample lot rejection by 
the test. 

Thus, based on sampling inspection, it is a reasonable hypothesis that the probabiity of 
accepting a l e t s  not being contaminated, which is in fact 100h or more cemaminared, is 0.10. 
Or in other words, the Building TO30 final slwey cornsponds to assuring with 90% confidence 
that 90% of the area has residual contamination below 100% (a 90/90/100 test) of the applicable 
limits described in Table 2. 

' The values chosen for these coe5ciam for the survey correspond to awuhg, with 90% d d e n c e ,  that W ?  of 
the area has residual contamination below lW? of the applicable limit (a 90.190~100 &). The choice of klues for 
the two coefficiam is consinmt wirh industrial sampliog @ces am3 Sstprc of guidelines (Reference 7). 
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-1.000. 
0.1 1 10 50 90 99 99.9 

Cumuldve Probability (X) 

1.500. I I I I I 

Figure 5. Example of Sample Lot Acceptance, where TS (=; + Rr) I UL and ; I UL 

1.000. 

F i r e  6. Example of Sample Lot Requiring Additional Measurements, where TS (=; + 
h)=-ULand ;<a. 

/ 
Acceptance Limit (UL = 1,000) 

Mean i i )  = 51 
- UL 
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Test Statistic (TS = 3,810) 

Figure 7. Example of Sample Lot Rejection, where TS (=; + h) > UL m d  ; > UL 

4.5 Building TO30 Sample Lot Analyses and Results 

4 . 1  Sample Lot 1 

4.5.1.1 Description 

~ a m ~ l e ~ t  1 consists of all surface arras in Rooms 100,101,102 i&d adjacent bathrooms. 
Swey data for Lot 1 were taken in September 1996. 

4.5.1.2 Analyses of Sample Lot 1 Data 

Raw data meannements for Sample Lot 1 were taken, adjusted for daily instrument 
background (except for ambient gamma exposure rates) and plotted on cumulative probability 
graphs as discussed previously. For statistical comparisons (using the "sampling inspection by 
variables" method), alpha5eta survey data from all areas within Sample Lot 1 were combined 
together and then analyzed for the specific type of radiation measurement made. 
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'Ihe cumulative plots for alpha, beta, and tritium nwey data are shown in Figure 8 through 
Figure 1 1. These plots are shown on two scales; a normal scale to show all the data relative to the 
acceptance limit, and an expanded scale showing only the data and tat statistic values. The 
purpose of the expanded scale presentation is to allow- for more detailed examination of the data 
to determine if deviations h m  a normal distribution are aident, or if the data show evidence of 
more than one distribution. 

The gamma nwey data are shown in Figure 13. The gamma data are shown in two forms; 
1) the raw data, and 2) the background subtracted data for comparison with the acceptance limit. 
For T030, a background value of 8.1 1 p R h  was used based on measurements conducted in a 
similarly consrmcted non-radiological building (T038) located at the SSFL. The gamma 
exposure rate data for Building TO38 is shown in Figure 14. 

Sample Lot 1 statistical results are tabulated in Table 4 for comparing the test statistics - 
(TS =x + ks) with the applicable contamination critaia or acceptance limits 0 from Table 2. 
The corresponding figure numbas for the graphs of each calculated cumulative probability plot 
are also indicated in parentheses. Individual raw measurement data and instrument backgrounds 
are provided in Appendix A. Individual calculated sample results used as graph data for Sample 
Lot 1 are provided in Appendix B. Grid location diagmms for the various survey areas in 
Building TO30 are given in Appendix C. 
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Figure 8. Bailcling T030 - Lot 1 Total Alpha Activit?; 
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F i r e  9. Building TO30 -Lot 1 Removable Alpha Activity 
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F i  10. Building TO30 -Lot 1 Total Beta Activity 
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Figure 11. Building TO30 - Lot 1 Removable Beta Activity 
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Figure 12. Building TO30 - Lot 1 Removable Tritium Activity 
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Figure 13. Building TO30 -Lot 1 Gnmm E x ~ ~ s n r e  Rate 
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Cumulative Robabilii (%) 

Figure 14. Background G.rrrm4 Exposure Rate Measured in Building TO38 
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Table 4. Sample Lot 1 Statistical Results 

I Calculated Test Statistie ITS = x + ksl I 

AccqYlauceLimit 

' ~ l p h a  beta, and mtium activity in dpd100 em2. 
b~mbient gamma exposure rate in cLR/hr at 1 m& h m  the surface. 

Entire area - floors, 
walls, ceihlg, & 
structure 

Tot& 
Alpha I BcQ 

5,OOO 

77.4 
(Fig. 8) 

5,000 

Removable' 
Alpha I &g 

Removable' 
Tritium 

lOQoo 1,000 

1,090 
(Fig. 10) 

Ambient 
~ ~ m m a ~  

5 i 1,000 

4.25 
(Fig. 9) 

10.9 
(Fig. 11) 

5.82 1 2.92 
(Fig. 12) / (Fig. 13) 
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4.5.13 Interpretation of Results for Sample Lot I 

The survey data in Table 4, and Figure 8 through ~igure 13, demonmate that for each 
applicable acceptance limit (U) &om Table 2, the corresponding test statistic (TS) value is less 
than the U, or TS <U. Therefore, the areas in Sample Lot 1 pass the "sampling inspection by 
variables'' tea and are '-Accepted" as radiologically clean. 

In other words, the Building TO30 Sample Lot 1 survey corresponds to assuring with a 
90% confidence that 90% of Sample Lot 1 has residual conternination below 100% (a 90/90!100 
test) of the applicable NRC, DOE, and State of California limits given in Table 2. 

The MCA scan results on all sink traps indicated no presence of detectable man-made 
radioactivi~-. 

4.52 Sample Lot 2 

4.52.1 Description 

Sample Lot 2 consists of all surface areas in Rooms 103 through 108, interconnecting aisle, 
and w-ay to the west end of the building. Survey data for Lot 2 were taken in September 
1996. 

4.522 -4nalyses of Sample Lot 2 Data 

Raw data measurements for Sample Lot 2 were taken, adjusted for daily instnrment 
background, and plotted on cumulative probability graphs as explained prwiously. For 
statistical comparisons (using the "sampling inspection by variables" method), all areas within 
Sample Lot 2 wrre combined together and then analyzed for the specific type of radiation 
measurement made. 

Sample Lot 2 resulu are tabulated in Table 5 for comparing the tesktistic (TS =; + RF) 
with applicable, established comaminaiion criteria or acceptance limits (L3 h m  Table 2. The 
corresponding figure numbers for the graphs of each calculated cumulative probabiity plot are 
also indicated in parentheses. 

Individual raw measurement data and instrument backgrounds are provided in Appendix A. 
Individual calculated sample results used as graph data for Sample Lot 2 are provided in 
Appendix B. Grid location diagmns for the various survey areas in TO30 are given in Appendix 
C. 



Table 5. Sample Lot 2 Statistid Results 

- ' ~ l ~ h a ,  beta, and tritium activity in dpm/lOo an2. 

Acceprance Limit 
(vL) 

- 

b~mbient gamma exposure rate in @h~ at 1 meter from the surface. 
- 

433.3 Interpretation of Resalts for Sample Lot 2 

Calmdated Test Statistic US = x + Rrl 

- Table 5 and Figure 15 through Figure 20 demonmate that for each applicable acceptance 
limit (U) h m  Table 2, the corresponding test statistic (TS) value is less than the U, or TS a. 
Therefore, the survey areas in Sample Lot 2 pass the "sampling inspection by variables* test and 

- are "Acceptedn as radiologically clean. 

T o d  

Entire area - floors, 
walls, ceiling: 6t 
.mucme 

In other the Building TO30 Sample Lot 2 survey comsponds to assuring with a - 90% contidence that 9 W  of Sample Lot 2 has residual contamination below lW? (a 90/90/100 
test) of the applicable NRC, DOE, and State of California limits described in Table 2. 

Alpha 

5,000 

70.9 
(Fig. 15) 

Ambient 
 amm ma^ 

5 

Beta 

5,000 

3.02 
(Fig. 20) 

Removablea 
Tritmm 
1o:m 

Removablea 

884 ' 4.36 

Alpha 

1,000 

10.1 
(Fig. 18) (Fig. 1 

BeQ 

1,000 

3.73 
(Fig. 9 (Fig. 16) 
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F i r e  16. Building TO30 Lot 2 Removable Alpha Activity 
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Figure 17. Building TO30 - Lot 2 Total Beta Activity 
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F i r e  18. Building TO30 - Lot 2 Removable Beta Activity 
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Fin 19. Building TO30 - Lot 2 Removable Tritium Actbity 
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Figure 20. Building TO30 - Lot 2 Gamma Exposure Rate 
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Appendix B. 

Building TO30 

Sample Lots 1 and 2 

Final Survey Results 
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ALPI.IA BETA GAMMA 
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Appendix C. 

Grid Locations for Building TO30 Survey 
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TO30 WALKWAY GRID LOCATION DIAGRAM 
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TO30 WOMEN'S ROOM FOYER GRID LOCATION DIAGRAM 
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TO30 ROOM 100 GRID L'OCATOR DIAGRAM 
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TO30 ROOM 103 GRID LOCATOR DIAGRAM 
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