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FINAL STATUS SURVEY REPORT 

12	 OVERVIEW OF THE RESULTS OF THE FINAL STATUS SURVEY 

The University of Alaska Fairbanks has an incinerator that was used to bum materials 
containing small amounts of 3H and 14C. The incinerator was taken out of service in March 
2007, and the last bum of radioactive materials occurred in November 2006. 

In accordance with the decommissioning plan, approved by the NRC on August 12, 2009, the 
incinerator has been removed from the Arctic Health Research Building. It is currently 
stored at the UAF Central Receiving Warehouse, located at 1855 Marika Road, Fairbanks, 
Alaska, pending final approval to release it. 

Survey results for the interior and exterior of the incinerator chambers were provided as part 
of the decommissioning plan submitted on July 12, 2009 (Tables 2 and 3). In addition, 
survey results for the exterior of the stack and the spark arrester were provided (Table 4). 
Wipe samples taken from these surfaces were all substantially less than the screening levels 
given in Table 1 of 63 FR 64132 (November 18, 1998). The interior of the stack was the 
only surface that could not be sampled at the time the decommissioning plan was proposed. 
This Final Status Survey Report includes wipe sample data from the interior of the 
incinerator stack. 

In accordance with NUREG-1575, Data Quality Objectives (DQOs) were established to 
demonstrate that radiological contamination of the AHRB incinerator and stack was below 
the levels specified in Table 1 of 63 FR 64132 (November 18, 1998), thereby meeting the 
criteria for release for unrestricted use. The procedures outlined in Section 5 of NUREG
1575 (Final Status Surveys) were followed to determine the number of samples required for 
statistical tests, and the interpretation of survey results was done in accordance with Section 
80fNUREG-1575. 

The analysis indicates that the null hypothesis can be rejected (a=0.005). The residual 
radioactive contamination in the incinerator stack does not exceed the release criteria. Thus, 
we are requesting that the incinerator be released for unrestricted use. 

~	 DISCUSSION OF CHANGES FROM THE PROPOSED DECOMMISSIONING 
PLAN 

The only change from the proposed decommissioning plan occurred due to a construction 
accident. While working on the second floor, the Bobcat operator accidentally hit the 
incinerator stack, damaging it and knocking a portion of it off center. Due to safety 
concerns, the stack had to be taken down. The method by which it was taken down was as 
described in the decommissioning plan, however, that plan had not yet been approved by the 
NRC. Renovation efforts began in that area of the building in June, 2009, with the contractor 
attempting to do as much as possible in the area without touching the incinerator or stack. 
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~	 DESCRIPTION OF l\1ETHOD BY WHICH THE NUMBER OF SAMPLES WAS 
DETERMINED FOR EACH SURVEY UNIT 

The survey unit was defined as the incinerator stack, including the spark arrester located on 
the top. From previous survey results (as reported in the decommissioning plan), it was 
determined that the contaminants (14C and 3H) were present at such a small fraction of the 
screening levels as to be considered insignificant. Thus, the number of samples needed for 
the survey unit was determined as per NUREG 1575 Section 5.5.2.3 (contaminant not present 
in background). In this case, comparison with a reference area is not necessary, and the 
appropriate statistical test is the one-sample Sign test (NUREG-1575, section 5.5.2.3). Thus 
the number of samples necessary for each survey unit is determined according to the 
methodology for the Sign test (see section 4, below). 

~	 SUMMARY OF THE VALUES USED TO DETERMINE THE NUMBER OF 
SAMPLES AND A JUSTIFICATION FOR THESE VALUES 

To determine the number of samples required to adequately assess the survey unit, the DCGL 
was set at the screening level specified in Table 1 of 63 FR 64132 (November 18, 1998). 
These values were 3.7x106 dpm/100 cm2 for 14C and 1.6x108 dpm/100 cm2 for 3H. 

The Lower Boundary of the Gray Region (LBGR) represents the acceptable Ty~e II error 
rate, and was set at 3.7x104 dpm/100 cm2 for 14C and at 1.2x106 dpm/100 cm2 for H. These 
values could be set fairly low because we were most concerned with reducing the probability 
of a Type I error. We want to minimize the likelihood of falsely rejecting the null 
hypothesis, which states that the median concentration of contaminant is greater than the 
screening level. From the selected values for the DCGL and the LBGR, the shift (i\) can be 
calculated as DCGL-LBGR. For 14C, i\ was 3.66x106 dpm/100 cm2 and for 3H, i\ was 
1.19x108 dpm/100 cm2

• 

An estimate of the variability in 3H and 14C levels in the survey unit (0") was determined from 
the wipe test values taken from the interior of the stack once it was taken down. The stack 
was taken down in 16 pieces, including the spark arrester (Fig. 1). Three samples were taken 
at random from each of the 16 pieces, for a total of 48 samples. 

The 0" values were 15.5 dpm/100 cm2 and 51.5 dpm/100 cm2 for 14C and 3H, respectively. 
The relative shift, MO", was calculated to be -237,000 dpm/cm2 and -2,300,000 dpm/cm2 for 
14C and 3H, respectively. Given the relative shift values, we can determine the value of Sign 
p, which is needed to calculate the number of samples needed to conduct the Sign test. Sign 
p is the "estimated probability that a random measurement taken in the survey unit will be 
less than the DCGL when the survey unit median is actually at the LBGR" (NUREG-1575, 
section 5.5.2.3). The larger the shift value, the higher the probability that a random 
measurement will be less than the DCGL. In this case, the gray region area is quite large, as 
it was set to be two orders of magnitude less than the DCGL. In both cases, the relative shift 
was sufficiently large that the value of Sign p was 1.00000. Thus, the probability that a 
random measurement taken from in the survey unit will be less than the DCGL is 100%. 
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The next step in the process is to determine the decision error percentiles, Zl-a and Zl-B. In 
this case we want to minimize the probability of falsely rejecting the null hypothesis, and 
thus we want to minimize the value of a. The values of both a and B were set at 0.005, and 
the Zl-a and Zl-B values were determined to be 2.576 (from Table 5.2 of NUREG-1575). 

The number of data points required for the Sign test can be determined by the following 
equation: 

N= (Zl-a + Zl-BL
2 

4(Sign p - 0.5i 

Using the values describe above, N is calculated as 27. This number is increased by 20% to 
allow for possible data losses and to ensure sufficient power for the test. Thus, the adjusted 
number of data points required for the Sign test is 33. 

~ SURVEYRESULTS 

As described in section 4 (above), at least 33 data points were required for conducting the 
Sign test. In this case, the survey unit (incinerator stack) was dismantled in 16 sections 
(including the spark arrester) and 3 wipe samples of 100 cm2 were taken at random from each 
section. This resulted in a total of 48 samples. Figure la shows ten of the 15 stack sections, 
while Figure Ib shows a close-up of the interior of one of the sections, along with locations 
of two wipe samples. The third sample was taken from the upper surface of the interior, and 
is not visible in the photo. Figure lc shows the spark arrester. Wipes were taken from the 
bottom and top rims of the spark arrester, and together, the three wipes covered 100% of the 
rim surfaces. Blank wipes averaged 32.2 dpm/100 cm2 for 14C and 94.4 dpm/100 cm2 for 3H. 

Fig. 1. A) Sections of the incinerator stack after it had been dismantled. B) A close-up view of the 
interior of one section. The circled areas indicate locations of two of the three 100 cm2 wipe samples 
taken at random from this particular section of the stack. All 15 stack sections were sampled in this 
manner. C) The spark arrester from the top of the stack (sample #16 in table below). 
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Wipe samples were counted on a Beckman LS 6000 SE liquid scintillation counter (Serial 
Number: 7065966). Results of the wipe tests are provided in the following table: 

Sample ~ dpmllOO cm:l DCGL-x 14C dpmllOO cm~ DCGL·x 
1.1 143.3 1.20E+8 78.0 3.7E+6 
1.2 248.8 1.20E+8 75.9 3.7E+6 
1.3 167.1 1.20E+8 64.5 3.7E+6 
2.1 91.5 1.20E+8 41.6 3.7E+6 
2.2 93.5 1.20E+8 36.3 3.7E+6 
2.3 117.2 1.20E+8 55.9 3.7E+6 
3.1 89.8 1.20E+8 41.2 3.7E+6 
3.2 106 1.20E+8 34.3 3.7E+6 
3.3 83.3 1.20E+8 35.9 3.7E+6 
4.1 89.6 1.20E+8 52.7 3.7E+6 
4.2 78.2 1.20E+8 35.9 3.7E+6 
4.3 92.5 1.20E+8 43.7 3.7E+6 
5.1 113.1 1.20E+8 64.1 3.7E+6 
5.2 97.2 1.20E+8 46.1 3.7E+6 
5.3 171.9 1.20E+8 104.9 3.7E+6 
6.1 107.4 1.20E+8 65.7 3.7E+6 
6.2 87.6 1.20E+8 64.5 3.7E+6 
6.3 155.8 1.20E+8 77.1 3.7E+6 
7.1 98.4 1.20E+8 46.5 3.7E+6 
7.2 131.4 1.20E+8 65.7 3.7E+6 
7.3 94.1 1.20E+8 40.8 3.7E+6 
8.1 98.2 1.20E+8 41.2 3.7E+6 
8.2 112.6 1.20E+8 34.3 3.7E+6 
8.3 151.1 1.20E+8 38.8 3.7E+6 
9.1 70.4 1.20E+8 43.7 3.7E+6 
9.2 191.3 1.20E+8 54.3 3.7E+6 
9.3 84.5 1.20E+8 41.2 3.7E+6 
10.1 92.9 1.20E+8 49.4 3.7E+6 
10.2 94 1.20E+8 43.3 3.7E+6 
10.3 105 1.20E+8 49.4 3.7E+6 
11.1 123.1 1.20E+8 60.0 3.7E+6 
11.2 91.1 1.20E+8 42.4 3.7E+6 
11.3 126.4 1.20E+8 75.5 3.7E+6 
12.1 72.2 1.20E+8 37.6 3.7E+6 
12.2 61 1.20E+8 39.2 3.7E+6 
12.3 72.3 1.20E+8 40.4 3.7E+6 
13.1 170.8 1.20E+8 35.9 3.7E+6 
13.2 261.6 1.20E+8 31.0 3.7E+6 
13.3 166.5 1.20E+8 32.2 3.7E+6 
14.1 78.4 1.20E+8 33.9 3.7E+6 
14.2 81.5 1.20E+8 44.5 3.7E+6 
14.3 63.7 1.20E+8 42.9 3.7E+6 
15.1 96.1 1.20E+8 47.8 3.7E+6 
15.2 85.2 1.20E+8 50.6 3.7E+6 
15.3 108.3 1.20E+8 53.5 3.7E+6 
16.1 89.8 1.20E+8 36.3 3.7E+6 
16.2 306.1 1.20E+8 35.9' 3.7E+6 
16.3 76.7 1.20E+8 29.8 3.7E+6 

Samples covered 100% of the surface area of the top and bottom rims of the spark arrester, and were not taken 
using a 100 cm2 template. 
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For all samples, the Sign value was positive (DCGL-x >0). Thus, for both 3H and 14C, the S+ 
value was 48. The critical value, k, for N =48 and a =0.005 is 33 (Table 1.3 in NUREG-1575). 
Thus, the S+ value of 48 is greater than the k value of 33, and therefore the null hypothesis is 
rejected. The median concentration of residual radioactivity in the survey unit is less than the 
DCGL, and is therefore less than the screening criteria for unrestricted release according to Table 
1 of 63 FR 64132 (November 18, 1998). 

~	 DESCRIPTION OF ANY CHANGES IN INITIAL SURVEY UNIT ASSUMPTIONS 
RELATIVE TO THE EXTENT OF RESIDUAL RADIOACTIVITY 

There were no changes in our assumptions regarding the initial survey unit. Based on our 
knowledge of the history of the incinerator and from preliminary samples taken before the stack 
was dismantled, we did not expect to find any residual radioactive contamination. 

Zl	 A DESCRIPTION OF HOW ALARA PRACTICES WERE EMPLOYED TO 
ACHIEVE FINAL ACTIVITY LEVELS 

No remediation efforts were required as the survey unit did not exhibit any residual radioactivity. 
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