
www.uaf.edu/safety 

Robert Evans 
Nuclear Materials Licensing Section 
U.S. Nuclear Regulatory Commission, Region IV 
1600 E. Lamar Blvd. 
Arlington, TX 76011-4511 

Dear Dr. Evans, 

ENVIRONMENTAL, HEALTH, SAFID, 
and RISK MANAGEMENT 

1855 Marika Road 
PO Box 758145 

Fairbanks, Alaska 99775-8145 
(907) 474-5413 

(907) 474-5489 fax 

December 13, 2016 

In response to your request dated August 8, 2016, please find attached a Site Characterization 
Survey for the Large Animal Research Station at the University of Alaska Fairbanks. Please 
void our previous submission dated April 12, 2016. Our license number is 50-02430-07, the 
docket number is 030-01179, and the control number is 585635. 

Tracey A. Martinson, Ph.D. 
Radiation Safety Officer 
(907) 474-6771 

ID) IE IC IE U/ IE ~ 
lffi DEC ., 3 201& I!!) 

DNMS 

Paget 



Site Characterization Survey 
University of Alaska Fairbanks Large Animal Research Station 

Executive Summary 
The University of Alaska Fairbanks (UAF) has conducted studies on the physiology of 

reindeer, caribou, and muskoxen using radioisotopes since 1980. At this time, UAF has ceased 
the use of radioisotopes at the Large Animal Research Station (LARS) and would like to 
consolidate their large animal operations by moving animal herds from other sites (i.e., the 
Reindeer Research Farm located on West Tanana Drive) to LARS. Part of the reindeer research 
involves taste testing of meat by human panels. In addition, the UAF administration would like to 
have the option of selling the animals for human consumption at the conclusion of the research 
studies. 

From 1980-2012, a total of 128 mCi of 14C and a total of 1.877 Ci of3H have been released 
at the site. In addition, 12 mCi of short-lived radioisotopes (5 1Cr, 75Se, 103Ru, 1251, 35S, 141Ce, and 
46Sc) were released in the early 1980s. There was one burial of radioactive materials at the site in 
1980. This contained the short-lived isotopes as well as some 14C and 3H. All of the short-lived 
isotopes have decayed at least 10 half-lives. Thus, the radioisotopes of concern are 14C and 3H. 

For this Site Characterization Survey, soil and water samples were analyzed to determine 
if there was any residual 14C or 3H present in excess of derived concentration guideline levels 
(DCGLs). In addition, wipe samples were taken from floor surfaces in two barns that were used 
for handling dosed animals to determine if there was any removable radioactivity in excess of 
screening limits. For soils, the DCGLs were set at 12 pCi per gram for 14C, and at 110 pCi per 
gram for 3H. For water, the DCGLs were set at 30 pCi per mL for 14C and 100 pCi per mL for 3H. 
For building surfaces, the screening values were set at 3.7 x 106 dpm per 100 cm2 for 14C and 1.2 
x 108 dpm per 100 cm2 for 3H. The null hypotheses were that the residual 14C and 3H activity 
exceeded the DCGLs or the screening values. 

The LARS site consists of approximately 28 pens and pastures, in addition to several 
buildings and equipment storage areas. There are two buildings that are used for animal 
handling--the Animal Handling Facility and the Research Barn. Wipe samples taken from the 
floors of the two buildings showed that they met the screening values and are thus considered free 
of any removable 14C and 3H contamination. 

For the outdoor areas, pens, and pastures, we chose 11 survey units based on historical use 
information. These survey units included all areas immediately adjacent to the Animal Handling 
Facility and the Research Barn, two pens located in the near vicinity of the barns (Pens 3 and 5), 
and three pens further away from the barns (Pens 15, 16, and 17). A total of 90 soil samples were 
collected in these survey units and analyzed for 14C and 3H. Results were analyzed using the 
Wilcoxon Rank Sum test. The null hypotheses were rejected for 7 of the 11 survey units for 14C 
(a= 0.001-0.005), and for all 11 of the survey units for 3H (a= 0.001). The 14C-contaminated 
areas included Pens 3 and 5, and the pads located on the south and west sides of the Animal 
Handling Facility. 

Two water samples were collected from a seasonal melt water pond at LARS and compared 
with two water samples taken from another seasonal melt water pond located approximately two 
miles from LARS. The melt water pond is the only source of surface water at LARS, and is in an 
area that receives much of the surface drainage for LARS (the lower East Pasture). The null 
hypothesis was rejected (a. = 0.001) for both 3H and 14C. All of the samples were below the 
detection limit for the analytical method. 
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To address the potential for an increased dose to humans due to consumption of animals 
raised at LARS, we used RESRAD modeling to estimate the potential annual dose from 14C and 
3H at the site. Since we did not have data for alJ of the pens, we assumed that all of the pens cJosest 
to the barns (pens 1-12) could be contaminated at a similar level to the four contaminated survey 
units. Moreover, we assumed that pens and pastures more distant from the barns did not exhibit 
any residual 14C activity in excess of the soil DCGL of 12 pCi per gram. Soil analysis for three 
such pens (15-17) showed that the residual 14C activity did not exceed the DCGL of 12 pCi per 
gram. We were unable to model or include the dose from the burial of 14C and 3H-containing 
materials because the burial was located in a thermokarst, which is specifically excluded from the 
RESRAD model. 

For RESRAD inputs, Pens 1-12 were assumed to be contaminated at an average 
concentration of 21.24 pCi per gram for 14C and 13.45 pCi per gram for 3H. These values were 
calculated from the average concentration of the four areas that are known to be contaminated 
above the DCGL for 14C. Pens 15-17 and the other more distant pastures were not included in the 
modeling inputs because the soil concentrations did not exceed the DCGLs or were not anticipated 
to do so. For the modeling, default parameters were used and the radon and aquatic foods pathways 
were excluded. Results of RESRAD modeling indicate that the annual dose could exceed 25 
mrem/year TEDE until 2020 (t= 5 years) for the areas that are contaminated and/or assumed to be 
contaminated. 

UAF respectfully requests that the LARS site be released for restricted use until 2020 based 
on this site characterization survey. We propose to permit the use of Pens 15, 16, and 17 for 
reindeer raised as part of the Reindeer Research Program, and that the tissues from these animals 
be permitted for human consumption. In 2020, we anticipate that the dose to humans would faJl 
below 25 mrem/year TEDE, and therefore request that the LARS site be released for unrestricted 
use at that time. We also propose to excavate the remains of the buried materials and dispose of 
them by incineration, as permitted by our current license. The materials are buried in a thermokarst 
(ice lens) in a confined area, however, with increasing temperatures and melting of permafrost, we 
feel that it would be best to try to remove the materials. 

Site Operating History 
The University of Alaska Fairbanks (UAF) byproduct license NRC 50-02430-07 allows 

for the use of radiotracers at the Large Animal Research Station (LARS). The specific applications 
have included radiotracer methodologies for evaluating body composition, body water turnover, 
milk production and metabolism. These methods used tritiated water as the radiotracer. while 
other applications utilized 14C-labeled nutrients for determining the metabolism of those nutrients. 
The experimental animals were reindeer/caribou (Rangifer tarandus) and muskoxen (Ovibos 
moschatus). These animals were and are permanent experimental animals that are owned by UAF. 

In 1980, the site was the location of one land burial of radioisotopes, as permitted by 10 
CFR 20.304. This burial included materials containing 3H, 14C, 75Se, 51Cr, 103Ru, 1251, 35S, 141Ce, 
and 46Sc. The burial occurred in an ice lens located on the southern edge of the property, in an 
area that is not currently used for animals. The site is located at 64°52'49.2" N, 147°52'25.7" W, 
and records indicate that the burial included three 55-gallon drums, a large footlocker, and 12 
smaller footlockers. The materials were buried at least four feet below the surface, and to date, 
there is no sign of them at the surface. These materials and their activities are summarized in Table 
1 (see below). 
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Radioisotope use at LARS ceased in 2012. At this time, no further use of radioisotopes is 
planned for the site. UAF would like to consolidate its animal facilities and move all large research 
animals to LARS. This would entail moving the current reindeer herd from the UAF Experimental 
Farm to LARS. These reindeer are used for husbandry studies and for research on meat production. 
Such research includes taste tests by panels. UAF would also like to have the option to sell the 
reindeer meat to the general public at the conclusion of a given study. 

Radionuclides of concern 
The historical usage of radioisotopes (both experimental releases and burials) is 

summarized in Table 1. The two long-lived isotopes were 14C and 3H, while the short-lived 
isotopes included 75Se, 51 Cr, 103Ru, 1251, 35S, 141Ce, and 46Sc. 

T bl I S a e f d" . t ummary o ra 101so opes use d t LARS ti a rom 1980 2012 -
Isotope Experiments (µCi) Burial in 1980 (µ.Ci) Total (µCi) Adjusted for 

decay luCi) 
14c 118,146 10,000 128,146 127,493 
3H l,846,712 30,000 1,876,712 362,290 

1sse 100 100 <3.07 x 10-31 

s1cr 4,500 50 4,550 <6.84 x 10-124 

103Ru 5,600 50 5,650 <l.24 x 10"86 

1251 100 100 <2.79 x 10"64 

3SS 500 500 <l.57 x 1042 

141Ce 500 500 <5.59 x 10-109 

46Sc 600 600 <5.51x1041 

All of the short-lived isotopes have passed through at least 10 half-lives and should therefore be 
essentially non-existent in the soils. Thus, the two radionuclides of concern are 3H and 14C. 

Residual Radioactivity Limits(DCGLs) 
The derived concentration guideline levels (DCGLs) used in this Site Characterization 

Survey were obtained from NUREG-1757, Volume 1, Appendix B, Table B. l and Table B.2, as 
well as from 10 CFR 20, Appendix B. For soil, the screening values for 14C and 3H are 12 pCi per 
gram and 110 pCi per gram, respectively (NUREG-1757, Table B.2). For building surface 
contamination, the screening values are 3. 7 x 106 dpm per 100 cm2 and 1.2 x I 08 dpm per cm2 for 
14C and 3H, respectively (NUREG-1757, Table B.1). For 14C in water effluent, the target 
concentration is 3 x 10"5 µCi (30 pCi) per milliliter of water ( 10 CFR 20, Appendix B, Table 2, 
Column 2). For 3H, the target concentration is 1 x 10-3 µCi (100 pCi) per milliliter of water (IO 
CFR 20, Appendix B, Table 2, Column 2). 

Classification of areas 
LARS encompasses a total area of approximately 151 acres ( 61 hectares). A site map of 

LARS is provided in Figure 1. There are two barns that were used for handling animals dosed 
with radioisotopes-the Animal Handling Facility and the Research Barn. There are twelve small 
pens located in the vicinity of the barns (Pens 1-12), three small pens near the entrance to the 
property (A-C), and eleven larger pastures located around the periphery of the site (Pens 13-18, 
West Pasture, North Pasture, East Pasture, South Pasture, and Lower West Pasture). 

3 



Illa While .... •A•illlll -.-u-. 
·-""•d Pea ......... •llllilSlreC..ol 

Figure 1. Site map of LARS. 

15 

-u. 

D 

-... 

-au. 

4 



In addition, there is additional acreage to the northwest and southwest that is not used for animals. 
Pens A-C are currently part of a viewing area used for educational tours. 

Historically, animals were dosed in either the Research Barn or the Animal Handling 
Facility (black/white rectangle and large dark rectangle on the map in Figure 1, respectively) and 
held for 24-48 hours outside in areas immediately adjacent to the respective barn. After the initial 
sample collection period, they were released to pens 1 through 12, depending on availability and 
suitability of the pen. Ultimately, they may have been moved to a more distant pen, such as 15, 
16, or 17, or to one of the larger pastures. 

Based on this information, the areas immediately surrounding the barns were identified as 
class 1 areas, as they were the most likely to show any residual contamination. Pens 1-12 were 
also initially classified as class 1 areas, while Pens 15-17 were identified as class 2 areas. Other 
class 2 areas include Pens 13, 14, 18, A, B, C, and the North, South, East, West, and Lower West 
Pastures. The burial site and interiors of the two barns where animals were dosed were identified 
as possible class 1 areas. All other buildings at LARS were identified as class 3 areas, and include 
equipment sheds, living areas, and a wash house. 

Survey units 
Animal pens and pastures 

For soil sampling efforts, areas surrounding the two barns were chosen, as well as two 
representative pens near the barns (Pen 3 and Pen 5). In addition, Pens 15-17 were sampled. The 
combined area of Pens 1, 2, 4, 6-12 is approximately 28,729 m2

• Water samples were taken from 
the only source of surface water on the site: a seasonal melt pond that forms in the late spring at 
the southeast comer of the property (in the lower East Pasture). This location was considered to 
be a Class 2 area. All surface water runoff is toward this area. The sizes of the survey units are 
given in Table 2. 

T bl 2 S a e . r d l 'fi amp mg ocat1on areas an c asst 1cat1ons. 
Samplin2 Location Area (m2) Class 

Animal Handling Facility (AHF) pad 270 1 
Area W of the AHF 178 1 
Area NE of the AHF 67 1 
Area NW of the AHF 28 1 
Area W of the AHF 15 1 
Research barn yard 456 1 
Pen3 1,063 1 
Pen5 1,425 1 
Pen 15 15,467 2 
Pen 16 10,869 2 
Pen 17 13,029 2 

There are two barns at LARS that have been used for animals. One is the Research Barn, 
and is 40 feet by 20 feet. The second is the Animal Handling Facility, which is 40 feet by 50 feet 
The Animal Handling Facility has a small lab room and work room in one corner, and also contains 
two squeeze chutes and several partitioned areas for holding animals after procedures are 
performed. 
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For building surveys, preliminary wipe samples were taken from areas that were 
anticipated to have contamination, if any were present. These areas included the floors in animal 
holding areas and surfaces of the pads in the small squeeze chute that were in contact with animals. 
The preliminary samples were used to establish a measure of sample variability, which was in turn 
used to determine the sample size necessary for performing the Wilcoxon Rank Sum test. Once 
the sample size was determined, additional wipe tests were taken from a random start point along 
a sampling grid (Figures 2, 3). The figures show the locations of both the final wipe samples and 
the preliminary wipe samples used to obtain an estimate of variability (identified with the prefix 
"P"). 
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Figure 2. LARS Research Barn wipe sample locations. Locations of preliminary locations are 
shown in blue and have the prefix "P". 
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Figure 3. LARS Animal Handling Facility wipe sample locations. Locations of preliminary 
locations are shown in blue and have the prefix "P". 

Burial site from 1980 
In 1980, there was one burial of radioactive materials, as described previously. Records 

indicate that this burial was at least four feet deep. The burial location is in a now-heavily wooded 
area that is within the property boundaries but outside of any areas used for animals. The material 
was buried in a thawed ice lens (thermokarst), and could therefore be deeper than four feet at this 
point. The area of the burial is -9 m2• No samples or surveys were taken from this location, as 
surface contamination is not anticipated. 
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Summary of methods used for screening for 14C and 3H contamination at LARS 
Soils 

For soil samples, a core of 6-12" was taken. In areas where the surface was primarily loose 
gravel and soil (areas surrounding the hams), soil was collected by digging 4-6". Rocks and gravel 
were sifted out by hand. Samples were refrigerated until sent to the Oak Ridge Associated 
Universities (ORAU) laboratory for analysis. 

Clean Nalgene bottles were used to collect surface water from the meltwater pond and from 
the reference meltwater pond. Samples were refrigerated until sent to the ORAU laboratory for 
analysis. 

Surface samples in buildings 
Removable surface contamination was assessed by taking wipe samples of at least 100 cm2

• 

Wipes were taken using Whatman # 1 filter paper and counted in Ultima Gold scintillation cocktail 
(Perkin Elmer) using a Beckman LS6500 liquid scintillation counter. Each sample was counted 
for 10 minutes on 3H, 14C, and wide channels. Activity in dpm was determined by the software 
program of the scintillation counter, using an internal 137Cs source. The liquid scintillation counter 
was calibrated in January 2016. 

Select representative reference areas 
Soil and water 

Since both 14C and 3H are present in background soil and water, areas were chosen from 
which to collect reference samples. For soil, four reference areas were chosen, all just outside the 
confines of the LARS site. One was taken at the northeast comer of the property, and a second 
one was taken half-way down the eastern fence line. A third one was taken from the southeast 
comer of the fence, and a fourth was taken along the southern fence line, about midway between 
the eastern and western ends. For water, two water samples were collected from a seasonal 
meltwater pond at a location approximately two miles away from the LARS site. 

Building surfaces 
Since both 14C and 3H are present in background, reference areas were chosen in a 

laboratory building (Arctic Health Research Building) on the UAF main campus. Two samples 
were taken from hallway floors, and one from a shelf off of a main hallway. 

Survey design 
Soil and water 

Since no soil concentration data were available at the time of sampling, sampling locations 
were chosen by examining the elevation and general topography of the pen or area. An estimate 
was made of the number of samples that would adequately cover the area and then sampling 
locations were distributed over the area at random. The number of samples needed were 
confirmed later using the Wilcoxon Rank Sum test (see Summary of Screening Results, below). 
A brief description of the sampling strategy for each pen/area is provided here. Maps of each pen 
are provided in Appendix A, and the locations of soil samples are indicated on each map. 
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Pen 5 (Sheet 1) 

This pen is 1425 m2, and at the time of sampling, had nine smaller fence sections distributed in it 
(see Sheet 1 of the maps; Appendix A). Samples 1-4 were located in areas where feed and water 
troughs had historically been sited. The rationale was that the animals would spend a fair amount 
of time here, and could release residual 14C and/or 3H in those locations. Additional samples were 
taken in random locations over the remainder of the pen. 

Barn pad (Sheet 2) 
The barn pad is located on the south side of the main barn, and is approximately 270 m2 in 

size. The surface is covered with rocks and gravel, with some fine soil mixed in. The entire area 
slopes dmvn toward the south, and the barn has a steeply pitched roof. All precipitation pours off 
the roof and runs down to the bottom of the pad. Thus, sampling locations were selected along the 
southern fence line (fence shared with Pen 3). 

West barn site (Sheet 3) 
The pad on the west side of the main barn is irregularly shaped, and is approximately 178 

m2
• The surface is dirt and gravel and flat. Sample locations were distributed over the area with 

an emphasis on where animals would be most likely to spend time. 

Pen 3 (Sheet 4) 
Pen 3 is located immediately south of the Barn pad (Sheet 2), and is approximately 1,063 

m2
• The field had been plowed a few weeks prior to sampling, and the area slopes downward to 

the south. Samples were collected in 6 locations, beginning across the lower end of the pen 
(samples 1-3) and then from 3 locations distributed across the middle of the field. 

Behind barn, Northeast side (Sheet 5) 
The area behind the barn (the easternmost pen on the north side of the barn) is 

approximately 67 m2
• There are five tether points on the northern wall of the enclosure. Samples 

were collected near the tether points, as these are the locations where dosed animals would have 
been tethered for sample collection. The ground cover here consists of soil and rocks, and is level. 

Behind barn, North side (Sheet 6) 
The area behind the barn (the westernmost pen on the north side of the barn) is 

approximately 28 m2
• There are three tether points along the north wall. Samples were collected 

near the tether points, as these are the locations where dosed animals would have been standing 
during the early stages of sample co11ection. The ground cover consists of soil and rocks, and is 
level. 

Behind barn, Northwest side (Sheet 7) 
The area immediately to the west of the barn is irregular in shape, but is approximately 15 

m2
• There are two tethers on the north wall. Samples were collected near these tether points. The 

ground cover consists of soil and rocks, and is level. 
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Pen 17 (Sheet 8) 
Pen 17 is located in the northwest corner of the LARS site and is partially wooded. It is 

uphill from the main buildings on the farm. It is irregular in shape, but is approximately 13,029 
m2 in size. The general tendency is for the land to slope to the south. Samples were collected 
primarily in the open, grassy areas where animals usually congregate. The soils were relatively 
free of rocks. 

Small barn site (Sheet 9) 
The pen behind the small barn was historically used for some dosing studies. It is 

approximately 456 m2• There are a total of six tethers on the north side of the pen, and three on 
the west side. The ground cover consisted of rocky soil. Samples were collected in the vicinity 
of the tethers, and at one location near the entrance to the barn. 

Pen 16 (Sheet 10) 
Pen 16 is located uphill from the main buildings on the LARS site and is approximately 

10,689 m2
• Trees cover about two-thirds of the pen and the remainder is grassy. The underlying 

soil is relatively free of rocks. Samples were collected across the grassy areas in a grid pattern 
beginning at the southern fence line. Some samples were taken in the treed area as there is evidence 
that animals occasionally enter that area to seek shade. 

Pen 15 (Sheet 11) 
Pen 15 is located uphill from the main buildings at LARS and is approximately 15,467 m2

• 

It ranges from about 212 meters to 251 meters in length. About two-thirds of the pen are tree
covered, and the remainder is grassy. The underlying soil is relatively free of rocks. Samples 
were collected in a grid across the pen, with an emphasis on the grassy areas where the animals 
could be expected to congregate the most. 

Building surfaces 
Animal Handling Facility 

The Animal Handling Facility (AHF) has an area approximately 186 m2, including two 
small side rooms. The facility also contains two squeeze chutes and several pen areas for holding 
animals temporarily before and after procedures. Preliminary samples were taken from locations 
anticipated to have contamination, should any be present. These included floors from animal 
holding pens and surfaces of the smaller squeeze chute. Final samples were taken from a random 
start point and distributing locations on an eight foot (2. 7 m) by five foot (1. 7 m) grid. 

Research Barn 
The Research Barn has an area of approximately 69 m2

• There are several partially 
enclosed pens, used for calving areas. There is also an upstairs storage loft, but this area was not 
sampled because animals and radioactive materials have never been in that area. Preliminary 
samples were taken from locations on the floor that were expected to have contamination, should 
any be present. Final samples were taken from a random start point and distributing locations on 
an eight foot (2.7 m) by five foot (1.7 m) grid. 
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Summary of screening results 
Results of soil analysis 

Soil samples were sent to the Oak Ridge Associated Universities laboratory for analysis of 
3H and 14C by liquid scintillation counting. The raw data are provided in Appendix B. Results 
were analyzed using the Wilcoxon Rank Sum test. The null hypotheses were that the residual 3H 
and 14C in the survey area exceeded the derived concentration guideline (DCGL). For 3H, the 
DCGL was set at 110 pCi per gram. For 14C, the DCGL was set at 12 pCi per gram. Results are 
shown in Table 2. For 3H, the Wr values for all survey areas exceeded the critical value, thus 
allowing us to reject the null hypothesis (a.= 0.001). For 14C, the Wr values did not exceed the 
critical value in four survey areas and we cannot reject the null hypothesis for those areas. Thus, 
four areas have sufficient residual contamination to warrant further investigation using RESRAD 
screening methodology (see below). 

Table 2. Wilcoxon Rank Sum Test results for soils. 
Survey area Isotope #samples #reference Wr Critical Alpha Reject Ho? 

samples value 
Pen3 3H 6 4 34 34 0.001 Yes 

14c 6 4 13 28 0.1 No 
Pen5 3H 9 4 46 46 0.001 Yes 

14c 9 4 27 36 0.1 No 
Barn Pad 3H 5 4 30 30 0.001 Yes 

(AHF) t4c 5 4 14 25 0.1 No 
West Barn 3H 5 4 30 30 0.001 Yes 

Pad 14c 5 4 23 25 0.1 No 
NE Barn 3H 5 4 30 30 0.001 Yes 

14c 5 4 30 30 0.001 Yes 
NBam 3H 2 4 22 22 0.001 Yes 

14c 2 4 22 22 0.001 Yes 
NW Barn lH 5 4 30 30 0.001 Yes 

14c 5 4 18 7 0.001 Yes 
Small Barn 3H 11 4 54 53 0.001 Yes 

(Research Barn) 14c 11 4 51 51 0.005 Yes 
Pen 16 3H 12 4 58 57 0.001 Yes 

14c 12 4 58 57 0.001 Yes 
Pen 15 3H 21 4 94 86 0.001 Yes 

14c 21 4 94 86 0.001 Yes 
Pen 17 3H 8 4 42 42 0.001 Yes 

14c 8 4 42 42 0.001 Yes 

Verification of sample size needed for survey areas 
Since no data were available prior to soil sampling, verification of the necessary sample 

size had to be done after the soil samples were analyzed and an estimate of the variability was 
available. The results are summarized in Table 3. These data show that there were sufficient 
numbers of soil samples collected from the representative survey areas for all 3H analyses, and for 
14C analysis of soils in class 2 areas. 
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T bl 3 D a e f d d ti 1 . eternunatron o samp e sizes nee e or ana1ys1s usmg th W'l e 1 coxon R nkS t a um est. 
Site classification Parameter 3ff 14c 

Class 1 Average (pCi/gram) 7.72 13.62 
Standard deviation, a (pCi/gram) 7.94 14.45 
DCGLw(pCi/irram) 110 12 
LBGR (pCi/gram) 55 6 
Delta (pCi/gram) 55 6 
Relative shift (Delta/a) 6.93 0.415 
N/2 (from MARSSIM Table 5.3) 9 175 
# samples collected, including reference samples (N) 49 49 

Class 2 Average (pCi/tzram) 2.92 0.17 
Standard deviation, a (pCi/gram) 2.69 3.7 
DCGLw (pCi/gram) 110 12 
LBGR (pCi/gram) 55 6 
Delta (pCi/gram) 55 6 
Relative shift (Delta/a) 18.84 1.622 
N/2 (from MARSSIM Table 5.3) 9 16 
# samples collected, including reference samples (N) 45 45 

Results of water analysis 
Water samples were sent to the Oak Ridge Associated Universities laboratory for analysis 

of 3H and 14C by liquid scintillation counting. Results were analyzed using the Wilcoxon Rank 
Sum test. The null hypotheses were that the residual 3H and 14C in the water exceeded the DCGL 
of 100 pCi/mL or 30 pCi/mL for 3H and 14C, respectively. Results are shown in Table 4. 

T bl 4 W'l a e 1 coxon R kS an 1 ti um test resu ts or water samp es. 
Survey area Isotope #samples #reference w, Critical Alpha Reject Ho? 

samoles value 
Melt pond in 3ff 2 2 7 7 0.001 Yes 

SE comer 14c 2 2 7 7 0.001 Yes 

An estimate was made of the required sample size for water samples. The results are shown in 
Table 5. These results indicate that the number of water samples analyzed were not sufficient for 
the test. There were no additional sources of surface water on the site, however. 

T bl 5 S a e ampe size d . f ti th W'l etermma ion or e 1 coxon Ranks t tti t um es or wa er samp es. 
Site classification Parameter 3ff t4c 

Class 2 Avel'aJ!:e (pCi/iuam) -80.5 6 
Standard deviation, a (pCi/mrm) 30.4 1.4 
DCGLw (pCi/m-am) 100 30 
LBGR (pCi/grarn) 50 15 
Delta (pCi/gram) 50 15 
Relative shift (Delta/a) 1.64 10.6 
N/2 (from MARSSIM Table 5.3) 16 9 
# samples collected, including reference samples (N) 4 4 

Results of building screening 
Preliminary samples were taken in order to obtain an estimate of the variability in sample 

measurements. This variability was used to determine the number of samples necessary to perform 
the Wilcoxon Rank Sum test for surface wipe samples from the Animal Handling Facility and the 
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Research Barn. Details of the sample size determination calculations are shown in Table 6, and 
the results of the Wilcoxon Rank Sum test are shown in Table 7. 

Table 6. Sample size determination for the Wilcoxon Rank Sum test for building surface 
l S l bl k d sampes. amp1es were an -correcte . 

Buildine Parameter lff t4c 

Animal Handling Facility Average ( dpm/100 cm2) -1.00 -0.04 
Standard deviation, u ( dpm/l 00 cm2) 1.41 0.32 
DCGLw ( dpm/l 00 cm2) 1.20x108 3.70x106 

LBGR (dpm/100 cm2) 6.0x107 1.85 x 106 

Delta (dpm/100 cm2) 6.0x107 1.85 x 106 

Relative shift <Delta/u) 4.27x107 5.85 x 106 

N/2 (from MARSSIM Table 5.3) 9 9 
Research Barn Average ( dpm/100 cm2) -0.87 -0.18 

Standard deviation, u ( dpm/100 cm2) 0.29 0.11 
DCGLw ( dpm/100 cm2) 1.20 x 108 3.70x106 

LBGR ( dpm/l 00 cm2) 6.0 x 107 1.85x106 

Delta ( dpm/100 cm2) 6.0x107 1.85 x 106 

Relative shift (Delta/u) 2.10 x 108 1.62 x 107 

N/2 (from MARSSIM Table 5.3) 9 9 

These analyses show that the final survey required at least nine samples from the Animal Handling 
Facility, and nine samples from the Research Barn. 

T bl 7 W"l a e 1 coxon RankS um test resu Its ti b 'Id' or Ul mg surveys. 
Survey area Isotope #samples #reference Wr Critical Alpha Reject 

samples value Ho? 
Animal Handling 3H 24 3 36 36 0.001 Yes 
Facility 14c 24 3 78 65 0.001 Yes 
Research Barn JH 10 3 36 36 0.001 Yes 

14c IO 3 78 65 0.001 Yes 

The Wilcoxon Rank Sum test analysis of the surface wipe samples taken from the Animal 
Handling Facility and the Research Barn indicate that we can reject the null hypothesis (Ho). 
There is no residual radioactive contamination above the screening thresholds of 1.20 x 108 dpm 
per 100 cm2 for 3H or 3. 7 x 106 dpm per 100 cm2 for 14C in either the Animal Research Facility or 
the Research Barn. A comparison of the number of required samples from Table 6 with the total 
number of samples reported in Table 7 shows that the sample sizes were adequate for the analyses. 

Estimates of annual exposure using RESRAD 
Results of soil sample screening indicate that there is some residual 14C contamination of 

soils in some areas of LARS. These areas include Pen 3, Pen 5, the barn pad (directly to the south 
of the Animal Handling Facility), and the pad on the west side of the AHF. RESRAD-ONSITE 
7 .2 (Argonne National Lab) was used to model the potential dose received by a person living at 
LARS. In the model, the pathways for radon and aquatic food were not included. There are no 
ponds, lakes, or streams at LARS that could provide habitat for fish, shellfish, or crustaceans. All 
parameters were set to their default values except for nuclide concentration in soil and the area of 
contaminated zone. In addition, calculation points for 4 and 5 years were also included with the 
default calculation times of 0, 1, 3, 10, 30, and 100 years. Since no soil concentration data for 
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Pens 1, 2, 4, and 6-12 were available, we used the average concentrations found in all Class 1 areas 
where contamination above the screening value of 12 pCi per gram was observed. This includes 
Pens 3 and 5, as well as the Barn Pad and the pad on the west side of the AHF. Together, Pens 1, 
2, 4, and 6-12 were estimated to account for 27,792 m2 of land at LARS. Results of the RESRAD 
analysis are summarized in Table 8. 

Table 8. Summary of RESRAD analyses for Class 1 areas at LARS. Analyses exclude radon 
and aquatic food pathways. Average soil concentrations for 14C and 3H are estimated for Pens 1, 
2, 4, and 6-12, based on the average soil concentrations in the Class 1 areas that were sampled. 
E . d d t. . ts t 10 t h th l. 'bl st1mate oses at 1me pom pas years are no s own, as ey are neg 1g1 e. 

Pens Barn Pad West Barn Pen3 Pens 1, 2, 4, 
Pad 6-12 

Area (m2) 1,425 270 178 1,063 28,729 
Average soil concentration 14C 16.61 28.72 11.2 28.42 21.24 
(pCi/~ram) 

Average soil concentration 30 10.43 15.42 13.62 14.32 13.45 
(pCi/Eram) 
TEDE Cal t=O (mrem/yr) 6.299 1.387 0.3465 9.183 60.52 
TEDE (@ t=l(mrem/yr) 3.55 1.149 0.3191 5.004 8.808 
TEDE (@ t=3 (mrem/yr) 7.262 2.338 0.6521 10.17 16.71 
TEDE (@ t=4 (mrem/yr) 7.246 2.333 0.649 10.15 16.69 
TEDE (@ t=S (mrem/yr) 3.888 1.24 0.353 5.42 9.228 
TEDE (@t=lO (mrem/yr) 1.35 x 104 3.99 x 10-s 2.30 X to·S 1.57 x 104 2.021x104 

The total dose per year from all Class 1 areas at LARS is computed in Table 9. The soil samples 
were collected in 2015 (t=O). The results show that the dose is predicted to routinely exceed the 
threshold of 25 mrem/year until the year 2020 (t=5). 

Table 9. Total estimated dose from all Class 1 areas at LARS, by year. The exposure limit is 25 
mrem/ ear, TEDE. Dose does not include radon or uatic foods athwa s. 

2015 2016 2018 2019 2020 
t=O t=l t=3 t=4 t=5 

TEDE 77.73 18.83 37.13 37.07 20.13 
(mrem/ 

2025 
t=lO 

0.00056 

RESRAD analyses using only soil ingestion and inhalation were performed to estimate the relative 
contribution of these pathways to the annual dose. The results confirm that soil ingestion and 
inhalation are not major contributors to the annual dose, and thus that the contamination existing 
at LARS does not pose a risk to persons living or working there, but not consuming any plants 
grown in the soils or animals raised on the site (Table 10). 
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Table 10. Relative contributions of soil ingestion and inhalation to the annual dose received by 
persons r . d k' LARS Th TEDE r . . 25 I 1vmg an wor mgat e 1m1t IS mrem•year. 

Survey TEDE@ TEDE@ TEDE@ TEDE@ TEDE@ 
unit t=O t=l t=3 t=4 t=5 

(mremlvr) (mrem/vr) (mrem/yr) (mrem/yr) (mrem/yr) 
Soil Pen5 1.95 x 10-2 3.65 x 10-3 1.43 x 10-4 2.83 x 10-5 5.61x10-6 

ingestion Barn pad 1.26 x 10-2 2.35 x 10-3 9.20 x 10"5 1.82 x 10-s 3.61x10-6 
and West barn 8.71x10-3 1.68 x 10-3 6.597 x lo-s 1.31x10-s 2.59x10-6 

inhalation Pen3 2.36 x 10-2 4.34 x 10-3 1.697 x 10-4 3.36 x 10-5 6.65 x 10-5 

only All others 1.12 x 10-1 2.11x10-2 8.27 x 10-4 1.64 x 10-4 3.25 x 10-5 

Total 0.176 0.0331 0.00130 0.00026 0.00011 

Disposition of Buried Materials 
LARS was the site of one burial of radioactive materials in 1980, as described above. The 

materials contained several short-lived radioisotopes which have all decayed through at least ten 
half-lives. Also buried were materials contaminated with 14C and 3H-primarily animal bedding 
wastes, scintillation vials, and other contaminated dry wastes. The materials were buried in an ice 
lens (thermokarst) which is located in a fenced area that is inaccessible to animals and people, 
except by climbing the fence. The estimated activity remaining in that burial is <9,956 µCi 14C 
and <3,890 µCi 3H. However, since the site has conditions (i.e., fractured or karst formations) that 
may be incompatible with the use ofRESRAD (NUREG 1757 Appendix I.4.3.2.2), we did not use 
RESRAD to attempt to model the dose contributed by these buried materials if they have escaped 
the confines of the burial containers (55-gallon drums and footlockers). 

We propose to excavate these materials and dispose of them by incineration, which is 
permitted by our current license. Given their location in a thawing ice lens, we feel that it is best 
to remove the materials if possible and dispose of them properly. UAF has no current intention of 
selling the LARS property, however, we cannot predict what might happen over time. In addition, 
given the overall thawing and warming of the Arctic region, it may be best to remove these 
materials from their potentially unstable location. We propose to excavate the area and remove 
the materials in the early summer of 2017, if approved. If any evidence of leakage of scintillation 
cocktail or other liquid is found, the soil will be analyzed for residual 14C and 3H contamination. 
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Summary of quality assurance program 
Quality assurance of the Radiation Safety Program at UAF is provided by the RSO. The 

organization of the Radiation Safety Program at UAF is shown in Figure 4. 

U.S. Nuclear Regulatory Commission Alaska Department of Health and Social Services 

UAF Vice Chancellor for Administrative Services 

UAF Director of Environmental Heallh, Safety, and Risk Management 

Radiation Safety Officer Radiation Safety Committee 

Radiation Safety Office Staff 

Fig. 4. Organizational chart of the Radiation Safety Program at UAF. 

The U.S. NRC and Alaska Department of Health and Social Services are the regulatory agencies 
directly involved in radiation safety at UAF. As a non-agreement state, the role of the Alaska 
Department of Health and Social Services at UAF primarily involves registration ofx-ray sources. 
The Director of UAF Environmental Health, Safety, and Risk Management (EHSRM) is 
responsible for appointing and evaluating the RSO, appoints members of the Radiation Safety 
Committee, and serves as chair of the Radiation Safety Committee. The Director of EHSRM 
reports directly to the Vice Chancellor for Administrative Services. The RSO is responsible for 
the day-to-day management of the radiation safety program at UAF and is responsible for 
communicating directly to the NRC. The RSO is assisted by the Radiation Safety Office staff, 
which currently consists of an Environmental Compliance Officer. For purposes of this 
decommissioning work, the RSO was responsible for collection of all soil and water samples, as 
well as all surface wipe samples. 

Equipment used for measurement 
Soil and water analyses were performed by the Oak Ridge Associated University and 

analyzed by liquid scintillation counting. Per ORAU, all quality control requirements were met, 
except for one duplicate 14C sample (Batch CB0085). The results indicated that the sample was 
not completely homogeneous, and therefore it was re-analyzed for both 14C and tritium. This batch 
included soil samples from Pen 3, Northwest Barn Pen, West Barn, and Barn Pad. 

Building surface wipe samples were analyzed using a Beckman LSC 6500 liquid 
scintillation counter located in room 249 of the Arctic Health Research Building (SN: 7068616). 
The instrument was calibrated in January 2016. 
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Release criteria for unrestricted or restricted use 
For soil, the release criteria for unrestricted use are 110 pCi per gram for tritium, and 12 

pCi per gram for 14C (NUREG-1757, Table B.2). For water, the release criteria are 100 pCi per 
mL for tritium, and 30 pCi per mL for 14C (10 CFR 20, Appendix B, Table 2, Column 2). 

Tritium concentrations in soil and water meet the criteria for unrestricted release, as do the 
14C concentrations in surface water. Soil 14C concentrations do not meet the criteria for 
unrestricted release in four of the areas sampled. Since we did not sample some areas that were 
similar to these (e.g., Pens 1, 2, 4, and 6-12), we made the assumption that they were as 
contaminated as the average of the other class 1 areas (Pens 3 and 5, West Barn, and Barn Pad). 
RESRAD analysis of these areas indicates that the expected dose to humans will fall below the 
threshold of 25 mrem/year in 2020 (t = 5 years). The areas that do not have documented 14C soil 
concentrations exceeding 12 pCi/gram include pens 15, 16, and 17. 

The burial site at LARS cannot be modeled using RESRAD analysis because it is located 
in a thermokarst. We propose to excavate the materials from the site next summer and dispose of 
them by incineration, which is currently permitted on our license. 

UAF requests that the LARS site be released for restricted use so that all of our large animal 
operations can be consolidated on one site. This would entail moving reindeer from our 
Experimental Farm located on West Tanana Drive to the pens at LARS that meet the release 
criteria for 14C and 3H in soil (namely, pens 15, 16, and 17). 

Radioactive waste ·management program 
There are currently no radioactive wastes associated with the LARS site. In the past, any 

radioactive wastes generated by experiments involving 14C and 3H were either incinerated or 
disposed to the sanitary sewer in accordance with the provisions of our materials license. Any 
radioactive wastes that are excavated from the 1980 burial site will be disposed of by incineration. 

Appendices 
A. LARS survey maps 
B. Soil and water analysis raw data 
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O&AD 
Further. Togetllel 

August 4, 2015 

Dr. Tracey Martinson 
Environmental Health, Safety, & Risk Management 
University of Alaska Fairbanks 
P.O. Box 758145 
Fairbanks,AI< 99775-8145 

SUBJECT: LETTER REPORT FOR ANALYTICAL RESULTS FOR NINETY FOUR SOIL 
AND FOUR WATER SAMPLES FROM THE UNIVERSITY OF ALASKA 
FAIRBANKS IN FAIRBANKS, ALASKA 
DCN: 5268-LR-01-0 

Dear Dr. Martinson: 

Oak Ridge Associated Universities (ORAU) received ninety four soil and four water samples on July 7, 2015 
from the University of Alaska Fairbanks in Fairbanks, Alaska. The samples were received in good condition. 
The chain of custody form that arrived with the samples only included the number of samples per sample 
location. ORAU added sequential numbers for each sample from common locations to distinguish individual 
samples. For example, sample location "Pen 3" had s.ix samples associated with it ORAU added "#1, #2" 
etc. after "Pen 3" on the data reports. Per the letter proposal agreement, the samples were analyzed for 
tritium (H-3) and carbon-14 (C-14) by liquid scintillation counting. TI1e analytical data and other pertinent 
information are presented in the attached reports. 

ORAU's quality control (QC) requirements were met for these analyses with the exception of the sample 
duplicate for C-14 batch #CB0085. The duplicate error ratio (DER) was greater than 3, suggesting the 
samples are not completely homogencouti. 'Ibc DER, also known ai; the nonualized absolute difference, is a 
calculation using the sample result and one sigma uncertainty along with the duplicate sample result and 
uncertainty to evaluate if the tesult11 are statistically equivalent A DER 53 indicates that, at a 99+% 
confidence interVal, the duplicate sample results do not differ significantly when compared to their respective 
one standard deviation (sigma) uncertainty. However, it is important to note that DER analysis of analytical 
results below or near the minimum detectable concentration (MDC) are less useful. To further demonstrate 
potential sample inhomogeneity, samples 10336S0001-10336S0019 were reanalyzed for both H-3 and C-14 
and some of the data has DER values greater than 3. The reanalysis data for these samples are the data 
presented in the data tables. The QC files are available for your review upon request 

My contact infonnation is listed below. You may also contact Forrest Smith at 865.574.9802 with any 
questions or comments. 

Sincerely, 

~Hb /'.~---
Wade Ivey, La.(or~ Manager 
ORAU 
WPI:\VFS:km 

Enclosures 

Electronic: S. Roberts, ORAU T. Vitkus, ORAU File 10336 

P.O. Box 117 Oak Ridge, TN 37831 • www.or:m.org 



Liquid Sclntlllatlon Analysis Summary Results by Analyte 

o~ 
Further. Together 

Analyte: C-14 SOPs (Rev. #): AP6 (20) Report Date: 8/412015 

Project Name: University of Alaska AP9 (6) 
CP4 (5) 

Project#: 201210336 SDG#: 201210336-1 

Lab lelD Result TPU(2s) MDC Units Qualifier Flag Batch ti 
1033650001 25.4 7.1 10.0 pCl/g CB0085 

Pen 3#2 10336S0002 66.4 9.9 9.9 pCl/g CB0085 

Pen 3#3 10336S0003 30.4 7.5 10.0 pCi/g CB0085 

Pen3#4 10336S0004 22.6 6.9 9.8 pCl/g CB0085 

Pen3#5 10336S0005 10.6 6.1 9.7 pCl/g CB0085 

Pen3#6 10336S0006 15.1 6.4 9.8 pCl/g CB0085 

Northwest barn pen #1 10336S0007 4.6 6.0 10.0 pCi/g u CB0085 

Northwest bam pen #2 10336S0008 1.3 5.6 9.8 pCi/g u CB0085 

Northwest barn pen #3 10336S0009 8.1 6.1 10.0 pCi/g u CB0085 

Westbarn#1 1033680010 14.7 6.6 10.1 pCl/g CB0085 

Westbarn#2 1033680011 11.3 6.2 9.9 pCl/g CB0085 

Westbarn#3 10336S0012 13.1 6.5 10.1 pCi/g CB0085 

Westbarn#4 1033650013 6.7 6.0 10.0 pCi/g u CB0085 

Westbarn#5 1033650014 10.2 6.2 10.0 pCi/g CB0085 

Barn pad#1 10336S0015 41.7 8.3 10.1 pCi/g CB0085 

Barn pad#2 1033650016 25.8 7.2 10.1 pCilg CB0085 

Barn pad#3 1033650017 49.2 8.6 9.8 pCi/g CB0085 

Barn pad#4 10336S0018 1.9 5.6 9.6 pCl/g u CB0085 

Barn pad#5 10336S0019 25.0 7.1 9.9 pCilg CB0085 

Small barn yard #1 10336S0020 3.3 5.4 9.1 pCi/g u CB0063 

Small barn yard #2 10336S0021 5.9 5.7 9.4 pCi/g u CB0063 

Small barn yard #3 10336S0022 4.1 5.4 9.1 pCi/g u CB0063 

Small barn yard #4 1033650023 3.6 5.5 9.3 pCi/g u CB0063 

Small barn yard #5 10336S0024 39.2 7.4 8.8 pCi/g CB0063 

Small barn yard #6 10336S0025 2.1 5.3 9.1 pCi/g u CB0063 

Small barn yard #7 1033650026 1.8 5.4 9.3 pCi/g u CB0063 

Small barn yard #8 1033650027 0.4 5.2 9.2 pCl/g u CB0063 

Small barn yard #9 10336S0028 2.3 5.3 9.2 pCl/g u CB0063 

Small barn yard #1 O 10336S0029 1.8 5.3 9.1 pCi/g u CB0063 

Small barn yard #11 10336S0030 -0.4 5.1 9.0 pCi/g u CB0063 

Behind barn West #1 1033650031 5.8 5.5 9.2 pCl/g u CB0063 

Behind barn West #2 10336S0032 3.1 5.1 8.8 pCl/g u CB0063 

East barn pen #1 10336S0033 0.7 5.3 9.3 pCi/g u CB0063 

East barn pen #2 1033650034 4.2 5.2 8.8 pCi/g u CB0063 

East barn pen #3 10336S0035 9.0 5.7 9.1 pCi/g u CB0063 

East barn pen #4 1033650036 5.8 5.3 8.7 pCi/g u CB0063 

East barn pen #5 1033650037 0.2 5.1 8.9 pCl/g u CB0063 

Pen 5#1 1033650038 21.9 6.4 9.0 pCi/g CB0065 

Pen 5#2 1033650039 12.1 5.5 8.4 pCi/g CB0065 

Pen 5#3 1033650040 8.9 5.7 9.1 pCi/g u CB0065 

Pen 5#4 1033650041 31.0 7.0 9.0 pCi/g CB0065 

Pen 5 #5 1033650042 11.2 5.6 8.7 pCl/g CB0065 

Pen 5#6 10336S0043 9.9 5.7 9.1 pCi/g CB0065 

Pen 5#7 10336S0044 27.8 6.7 8.8 pCi/g CB0065 

Pen 5#8 1033650045 7.3 5.5 9.0 pCi/g u CB0065 

Pen5#9 1033650046 19.4 6.3 9.0 pCl/g CB0065 

Pen 17 #1 1033650047 12.7 5.8 8.8 pCi/g CB0065 

Pen 17#2 10336S0048 -3.0 4.8 8.7 pCi/g u CB0065 

Pen 17#3 1033650049 2.3 5.3 9.1 pCi/g u CB0065 

Pen 17#4 1033650050 6.2 5.5 9.1 pCi/g u CB0065 



. cli~nt SamJ!le ID l.abSame14t.10 ReSlllt MDC Units Q~lifler !Flag Batch• 

Pen 17#5 10336S0051 7.3 9.1 pCi/g u CB0065 

Pen 17#6 10336S0052 5.8 5.4 9.0 pCi/g u CB0065 

Pen 17#7 10336S0053 5.0 5.0 8.3 pCi/g u CB0065 

Pen 17#8 10336S0054 4.7 5.3 8.9 pCi/g u CB0065 

North Pasture #1 10336S0055 5.1 5.4 9.0 pCi/g u CB0065 

North Pasture #2 10336S0056 8.8 5.5 8.8 pCi/g u CB0065 

North Pasture #3 10336S0057 12.9 5.8 9.0 pCi/g CB0065 

Pen 16#1 10336S0058 2.2 5.3 9.1 pCi/g u C80079 

Pen 16#2 10336S0059 0.8 5.4 9.4 pCi/g u CB0079 

Pen 16#3 10336S0060 1.6 5.3 9.2 pCi/g u CB0079 

Pen 16#4 10336S0061 -3.6 4.9 8.9 pCi/g u CB0079 

Pen 16#5 10336S0062 -4.3 4.8 8.8 pCi/g u CB0079 

Pen 16#6 10336S0063 1.9 5.2 9.1 pCi/g u CB0079 

Pen 16 #7 10336S0064 0.6 5.1 8.9 pCi/g u CB0079 

Pen 16 #8 10336S0065 1.2 5.4 9.4 pCi/g u CB0079 

Pen 16 #9 10336S0066 2.6 5.5 9.4 pCi/g u CB0079 

Pen 16#10 10336S0067 1.6 5.3 9.2 pCi/g u CB0079 

Pen 16#11 10336S0068 -0.2 5.3 9.4 pCi/g u CB0079 

Pen 16#12 10336S0069 -5.5 5.0 9.3 pCi/g u C80079 

Pen 15#1 10336S0070 1.0 5.4 9.5 pCi/g u CB0079 

Pen 15#2 10336S0071 -3.7 4.9 8.9 pCi/g u CB0079 

Pen 15#3 10336S0072 -1.7 5.1 9.1 pCi/g u CB0079 

Pen 15#4 10336S0073 -2.2 5.2 9.3 pCi/g u CB0079 

Pen 15#5 10336S0074 -1.1 5.3 9.4 pCi/g u CB0079 

Pen 15#6 10336S0075 -2.5 5.1 9.2 pCi/g u CB0079 

Pen 15#7 10336S0076 1.6 5.3 9.2 pCi/g u CB0081 

Pen 15#8 10336S0077 -1.3 5.1 9.0 pCi/g u CB0081 

Pen 15#9 10336S0078 -1.6 5.1 9.2 pCi/g u CB0081 

Pen 15#10 10336S0079 1.4 5.4 9.4 pCi/g u CB0081 

Pen 15#11 10336S0080 -3.0 5.3 9.5 pCl/g u CB0081 

Pen 15#12 10336S0081 -2.6 5.3 9.6 pCi/g u CB0081 

Pen 15#13 10336S0082 -2.0 5.1 9.2 pCi/g u CB0081 

Pen 15#14 10336S0083 -1.6 5.2 9.4 pCi/g u CB0081 

Pen 15#15 10336S0084 -5.0 5.1 9.4 pCl/g u CB0081 

Pen 15#16 10336S0085 -0.1 5.2 9.2 pCi/g u CB0081 

Pen 15#17 10336S0086 0.0 5.3 9.4 pCi/g u CB0081 

Pen 15#18 10336S0087 -1.2 5.4 9.5 pCi/g u CB0081 

Pen 15#19 10336S0088 -2.5 5.0 9.1 pCi/g u CB0081 

Pen 15#20 10336S0089 0.0 5.4 9.6 pCl/g u CB0081 

Pen 15#21 10336S0090 -4.7 5.1 9.3 pCi/g u CB0081 

Reference areas #1 10336S0091 1.1 5.3 9.2 pCi/g u CB0081 

Reference areas #2 10336S0092 2.4 5.6 9.6 pCi/g u CB0081 

Reference areas #3 10336S0093 -1.7 5.2 9.4 pCi/g u CB0081 

Reference areas #4 10336S0094 -0.5 5.4 9.5 pCi/g u CB0081 

LARS water #1 10336W0001 7 13 22 pCi/L u CD0083 

LARS water #2 10336W0002 5 13 22 pCi/L u CD0083 

Reference water #1 10336W0003 13 22 pCi/L u CD0083 

Reference water #2 10336W0004 14 13 22 pCl/L u CD0083 

Signed By: Wade Ivey 

Date: 8/3/2015 

Qualifier Flags: 
U= Analyte not detected (<MDC} 

TPU= Total Propagated Uncertainty 
MDC= Minimum Detectable Concentration 



Liquid Sclntlllatlon Analysis Summary Results by Analyte 

ORAU 
Further. Together. 

Analyte: H-3 SOP (Rev. #): AP6 (20) Report Date: 8/4/2015 

Project Name: University of Alaska AP2 (20) 
CP4 (5) 

Project#: 201210336 SDG#: 201210336-1 

Client S~mP!e ID . ~~ Sa!.f1P.le l_D Result "FPU(2s) MDC Units Qualifier Flag Batch 11 

Pen 3#1 10336S0001 14.6 7.1 10.6 pCi/g HB0086 

Pen 3#2 10336S0002 17.7 7.3 10.5 pCi/g HB0086 

Pen 3#3 10336S0003 12.3 6.9 10.6 pCi/g HB0086 

Pen 3#4 10336S0004 23.5 7.7 10.4 pCi/g HB0086 

Pen 3#5 10336S0005 9.7 6.6 10.3 pCi/g u HB0086 

Pen 3#6 10336S0006 8.1 6.4 10.4 pCi/g u HB0086 

Northwest barn pen #1 10336S0007 4.9 6.3 10.7 pCi/g u HB0086 

Northwest barn pen #2 10336S0008 -1.7 5.5 10.4 pCi/g u HB0086 

Northwest barn pen #3 10336S0009 8.3 6.6 10.7 pCi/g u HB0086 

Westbarn#1 10336S0010 15.5 7.3 10.7 pCi/g HB0086 

Westbarn#2 10336S0011 11.7 6.8 10.5 pCi/g HB0086 

Westbarn#3 10336S0012 13.2 7.0 10.7 pCi/g HB0086 

Westbarn#4 10336S0013 13.1 7.0 10.6 pCi/g HB0086 

Westbarn#5 10336S0014 14.6 7.1 10.6 pCi/g HB0086 

Barn pad#1 10336S0015 21.6 7.7 10.7 pCi/g HB0086 

Barn pad #2 10336S0016 20.8 7.7 10.7 pCi/g HB0086 

Barn pad #3 10336S0017 13.5 6.9 10.4 pCi/g HB0086 

Barn pad#4 10336S0018 4.8 6.0 10.2 pCi/g u HB0086 

Barn pad#5 10336S0019 16.4 7.2 10.6 pCi/g HB0086 

Small barn yard #1 10336S0020 3.7 6.8 11.8 pCi/g u HB0064 

Small barn yard #2 10336S0021 -3.3 6.4 12.2 pCi/g u HB0064 

Small barn yard #3 10336S0022 1.5 6.6 11.8 pCi/g u HB0064 

Small barn yard #4 10336S0023 -3.4 6.4 12.1 pCi/g u HB0064 

Small barn yard #5 10336S0024 0.2 6.3 11.4 pCi/g u HB0064 

Small barn yard #6 10336S0025 4.5 6.9 11.8 pCi/g u HB0064 

Small barn yard #7 10336S0026 2.1 6.8 12.0 pCi/g u HB0064 

Small barn yard #8 10336S0027 0.6 6.6 11.9 pCi/g u HB0064 

Small barn yard #9 10336S0028 -1.9 6.4 11.8 pCi/g u HB0064 

Small barn yard #1 O 10336S0029 1.4 6.6 11.7 pCi/g u HB0064 

Small barn yard #11 1033680030 0.8 6.5 11.7 pCi/g u HB0064 

Behind barn West #1 10336S0031 9.6 7.3 11.8 pCi/g u HB0064 

Behind barn West #2 10336S0032 -1.9 6.1 11.3 pCi/g u HB0064 

East barn pen #1 10336S0033 0.9 6.7 12.1 pCi/g u HB0064 

East barn pen #2 10336S0034 -0.6 6.3 11.4 pCi/g u HB0064 

East barn pen #3 10336S0035 -1.5 6.3 11.7 pCi/g u HB0064 

East barn pen #4 10336S0036 4.6 6.6 11.3 pCi/g u HB0064 

East barn pen #5 10336S0037 1.2 6.4 11.5 pCi/g u HB0064 

Pen 5#1 10336S0038 33.3 8.9 11.6 pCi/g u HB0066 

Pen5#2 10336S0039 9.7 6.8 10.8 pCi/g u HB0066 

Pen5#3 10336S0040 8.5 7.2 11.7 pCl/g u HB0066 

Pen5#4 10336S0041 5.7 6.8 11.5 pCi/g u HB0066 

Pen 5#5 10336S0042 9.6 7.0 11.2 pCi/g u HB0066 

Pen5#6 10336S0043 7.4 7.0 11.7 pCi/g u HB0066 

Pen5#7 10336S0044 8.2 6.9 11.3 pCi/g u HB0066 

Pen 5#8 10336S0045 4.3 6.7 11.5 pCi/g u HB0066 

Pen 5#9 10336S0046 7.2 7.0 11.6 pCi/g u HB0066 

Pen 17#1 10336S0047 -1.4 6.2 11.4 pCi/g u HB0066 

Pen 17#2 10336S0048 4.0 6.5 11.2 pCi/g u HB0066 

Pen 17#3 10336S0049 1.9 6.6 11.7 pCi/g u HB0066 

Pen 17#4 10336S0050 2.6 6.7 11.7 pCl/g u HB0066 



U1b -~!l_mP.le I[) Reau It !PU~) MOC Units _Qualifier fla_g Bateh # 
10336S0051 3.1 6.8 11.if pCi/g u HB0066 

Pen 17#6 10336S0052 1.1 6.5 11.6 pCi/g u HB0066 

Pen 17#7 10336S0053 1.7 6.0 10.7 pCi/g u HB0066 

Pen 17#8 10336S0054 0.1 6.3 11.5 pCi/g u HB0066 

North Pasture #1 10336S0055 1.4 6.5 11.6 pCi/g u HB0066 

North Pasture #2 10336S0056 1.8 6.4 11.3 pCi/g u HB0066 

North Pasture #3 10336S0057 3.3 6.6 11.5 pCi/g u HB0066 

Pen 16#1 10336S0058 5.3 6.1 10.2 pCi/g u HB0080 

Pen 16#2 10336S0059 3.9 6.1 10.5 pCi/g u HB0080 

Pen 16#3 10336S0060 5.5 6.1 10.3 pCl/g u HB0080 

Pen 16#4 10336S0061 3.3 5.7 9.9 pCi/g u HB0080 

Pen 16#5 10336S0062 4.9 5.8 9.8 pCi/g u HB0080 

Pen 16#6 10336S0063 5.3 6.0 10.1 pCi/g u HB0080 

Pen 16#7 10336S0064 8.0 6.2 9.9 pCl/g u HB0080 

Pen 16#8 10336S0065 0.9 5.8 10.4 pCi/g u HB0080 

Pen 16#9 10336S0066 4.6 6.2 10.5 pCi/g u HB0080 

Pen 16#10 10336S0067 4.6 6.0 10.2 pCi/g u HB0080 

Pen 16#11 10336S0068 2.9 6.0 10.4 pCl/g u HB0080 

Pen 16#12 10336S0069 2.6 5.9 10.3 pCi/g u HB0080 

Pen 15#1 10336S0070 5.0 6.2 10.6 pCi/g u HB0080 

Pen 15#2 10336S0071 5.7 6.0 9.9 pCi/g u HB0080 

Pen 15#3 10336S0072 7.6 6.3 10.2 pCi/g u HB0080 

Pen 15#4 10336S0073 6.7 6.3 10.3 pCi/g u HB0080 

Pen 15#5 10336S0074 1.2 5.8 10.4 pCi/g lJ HB0080 

Pen 15#6 10336S0075 2.0 5.8 10.2 pCi/g u HB0080 

Pen 15#7 10336S0076 9.7 7.2 11.6 pCi/g u HB0082 

Pen 15#8 10336S0077 5.3 6.7 11.4 pCl/g u HB0082 

Pen 15#9 10336S0078 3.4 6.7 11.6 pCi/g u HB0082 

Pen 15#10 10336S0079 2.6 6.7 11.8 pCi/g u HB0082 

Pen 15 #11 10336S0080 -1.5 6.5 12.0 pCi/g u HB0082 

Pen 15#12 10336S0081 2.1 6.9 12.1 pCl/g u HB0082 

Pen 15#13 10336S0082 -1.3 6.3 11.6 pCi/g u HB0082 

Pen 15#14 10336S0083 1.1 6.6 11.8 pCi/g u HB0082 

Pen 15#15 10336SOOB4 2.6 6.8 11.9 pCi/g u HB0082 

Pen 15#16 10336S0085 -1.4 6.3 11.6 pCi/g u HB0082 

Pen 15#17 10336S0086 3.4 6.8 11.8 pCi/g u HB0082 

Pen 15#18 10336S0087 0.3 6.7 12.0 pCi/g u HB0082 

Pen 15#19 10336S0088 -0.7 6.2 11.4 pCi/g u HB0082 

Pen 15#20 10336S0089 -0.5 6.6 12.1 pCi/g u HB0082 

Pen 15#21 10336S0090 1.5 6.6 11.8 pCl/g u HB0082 

Reference areas #1 10336S0091 1.1 6.5 11.7 pCi/g u HB0082 

Reference areas #2 10336S0092 -2.8 6.5 12.2 pCi/g u HB0082 

Reference areas #3 10336S0093 4.6 6.9 11.8 pCi/g u HB0082 

Reference areas #4 10336S0094 -3.3 6.3 12.0 pCi/g u HB0082 

LARS water #1 10336W0001 -59 146 260 pCllL u HD0084 

LARS water #2 10336W0002 -102 144 260 pCi/L u HD0084 

Reference water #1 10336W0003 -72 145 260 pCi/L u HD0084 

Reference water #2 10336W0004 2 149 260 pCi/L u HD0084 

Signed By: Wade Ivey 

Date: 81312015 

Qualifier Flags: 
U= Analyte not detected (<MDC) 

TPU= Total Propagated Uncertainty 
MDC= Minimum Detectable Concentration 


