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INTRODUCTION 

Process waste and residues associated with the production and refining of uranium 
generated by the ~ ~ ~ ~ ~ ~ c ~ ~ Q ~ ~  Chemical Works, S t. Louis, 
1942 through the 1950s. According to a Nuclear  or^^ at^^^ Commission 

h had been stored at the St. Louis Airport property were 
ing and Milling Company of Chicago, IHin~is, bo the Latty 

Avenue storage 
~ s ~ ~ u ~ i ~  approxi- 

tely 12 rs,iles northwest of St. Z,ouis (Fig. 1). The Commercial Discount ~ ~ ~ ~ ~ ~ t ~ ~ ~ ,  
ieago, IEliaois, purchased the residues in January 1957, Much of the material was dried 

Avenue Storage Site in Hazelwood, Missauri, in early 1966. The Lat 
site i s  located in a ~ o w - l ~ i ~ ~  industrialized area in ~ a ~ e ~ w ~ ~ / ~ ~ r ~ ~ ~ ~ ~ ,  

ped to the Cotter ~ o r ~ r ~ ~ ~ o n  facilities in Canon City, Colorado. TI 
ore residues and tiraniurn-, thorium-, and radium-bearing process w 

at the Latty Avenue Storage Site were sold to the Cotter 
9. Records icdicsete that residues remaining on the site at tha 

32,500 tows of Colorado raffiinate contaiiaaing 48 tons of uranium? an  
barium s ~ l ~ a ~ ~  ~ o ~ ~ a i ~ ~ n g  about 7 tons of ~ r ~ ~ ~ ~ ~ n "  During Aug 

Cotter ~~~~#~~~~~~ dried some of the: remain 
r mill in Canon Cityl, C O B O ~ ~ ~ Q ,  An estimated 1 
tons of leached bzrium sulfate remained at the Latty Avenue site in December 1970. 

In April 1934, an NRC inspector was ~ ~ ~ ~ r ~ i e d  that the remaining Colorado raffi'inate 
had been shipped to Canlza city during the rior year ( 1973) without dryi 
leached barkm slkxate 

site surface and S~~~~~~~~ were remew 
However, analysis of soil aamples taken 

id been ~~~~~~~~~~~ is a landfill area in St. Louis C3unty. Twelve 
soil were reported to have been stripped from the Latty Avenue 

indicated the preseiicc of araniuni- and t ~ ~ ~ ~ ~ ~ ~ - ~ ~ ~ ~ ~ ~ g  residues. 

1 
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A radiological survey was performed by ORNI, during the period January through 
April, 1984, over a section of L,atty Avenue in the vicinity of the former Cotter site (the 
Jarboe Realty and Investment Co.). The area surveyed was a proposed construction corri- 
dor along Latiy Avenue and included the asphalt-covered street and shoulders and ditches 
on both sides of the street. The width of thc; corridor varied from 78 to 295 ft and 
extcndcd from Coldwater Creck eastward along Latty Avenue to its intersection ~yith 
interstate highway 140, a distance of 3850 ft. The results of surveys of the fence lEnc SCH- 
rounding the former Cotter site and of other private propertics in the vicinity of that site 
are provided in separate r e p ~ r t s . ~ . ~  

SURVEY METHODS 

The survey included the following measurements: ( 1 ) gamins radiation exposure rates 
at the surface and at 1 rn from the surface throughout the site; (2) concentrations of 
226Ra, 230Th, and 238U in surface and subsurface soil on the site; ( 3 )  concentrations of 
226Ra, 230Th, 2381J3 and 210Pb in subsnrfaace water nn the site; and (4) gamma radiation 
levels at various depths in auger holes drilled on site. The radiological survey followed a 
general plan developed at ORNL for vicinity properties in Hazelwood and Berkeley, 
~ i s s o u r i . ~  

The site was divided into 50 ft X 50 ft "survey blocks" by the rectangular grid system 
shown in Fig. 2. A comprehensive description of survey methods and instrumentation is 
given in a separate report. 8 

SURVEY RESULTS 

,4pplicabk Federal guidelines for radiation exposure to the gcireral p~iblic are summar- 
ieed in Table 1 ,  Noimal radiation background levels and radionuclide csnccntrations in 
soil in the HazelwoodlSt. Louis area are presented in Tahle 2. Thess data are provided for 
coinparison with thc sl:ivey results presented in this sectim 

AI1 direct measurement s presented in this report are gross readings: background radia- 
tion levels have not beer, silbtraCtCd. Similarly, b a c k g r o d  concentrations have not been 
subtracted from radionuclide concentrations measured in enviroiirncntal samples. 

GAMMA EXPOSURE MATE LMEASI!REP+IENTS 

Rcsults of grid point measurements of gamma expostire rates ai the. surface and at 
1 m above the surfd-ce and the range of gamma radiation levcls detected during the 
gamma scan of grid blocks are presented in Table 3 .  Grid point and grid block locations 
are shown in Fig. 2. The maximum gamma exposure rate meascred on this site during the 
grid block scan, 720 pK/h, exceeds background by a factor of about 60. The gamma expo- 
sure rates measured at grid points at the ground surface ranged from 4 to 490 p R / h  and 
averaged 17. Grid point gamma exposure rates at 1 m above the ground surface ranged 
from 4 to 380 p M / h  with a mean of about 16. 



3 

The three biased samples were found to contain ~ o ~ ~ c ~ t ~ a t ~ ~ ~ $  of ’’‘I3 ranging from 
p ~ i / g .  Concentrations o i  226 a and 2 3 8 ~  ranged from 8.3 to 12 pCi/g, and 5.4 

to 8.7 pCi/gs respectively. 

’The logging technique used here i s  not ~ ~ ~ j o ~ ~ ~ ~ ~ ~ ~  specific. Howwm, the logging 
data, in conjunction with time soil analyses data, may be used to estimate the region of eon- 
t ~ ~ ~ ~ ~ ~ ~ ~ ~ o n  in the auger holes. It appears from ai compa;isam of thest: data that B rea 

cpm or greater using the shielded scintillator indicates the; presence of elevated 

. . ... . .... .... . . . . . .. . . . . . . . . . . . . .......... .--. . . . , .. . . . . . . . 
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concentrations of ’“Ra and/or 2381J. Consequently, soil giv i~g  rise to 1000 cpni or greater 
on the scintillator or contaiiiing radionuclide concentrations above criteria (Table 1 as 
determined from soil analysis was considered as csntanninated soil. Using these criteria, an 
estimate of the region of contamination in each lirole was made These data are listed in 
Table 5. A word of caution should be added in the interpretation of the data prcseiitcd in 
‘Table 5 Only those holes yielding 2 positive indication of contamk3$ion, using the previ- 
ously stated criteria, are listed as having a region of contarnination; an entry of “itone” 
o p p ~ s i t ~  a location means only that no positive indication of cantarnination was obse~vcd 
a!s;ng the “kyging” and s a m p h g  procedures employed on this sitc Recause of thc diffi- 
culty cf detecting 230Th with this in-situ hole logging devicc, concentrations of 230Th in the 
absence of 226Ra considerably in excess of 5 pCi,/g may have gone undetected. 

FACK WATER SAMPLES 

Water samples were collected from auger holes and analyzed for 2 2 6 ~ a p  2 3 R ~ ,  230prk, 
and 210Pb. Locations of the hales from which the sariiples were taken are shown in Figs. 5 
aiid 6 with the results of laboratory analyses provided in ’€able 6.  Concentrations of 226Ra, 
238U, 23c7h, and 2’opb were well below the Concentration guides for water for unrestricted 
use (10 CFR 20). 

IFICANCE OF FI 

A summary of survey measurements and results is provided in Table 7. Radioactive 
contamination was found to some extent in all areas of the construction corridor. The cor- 
ridor may bc further characterized hy areas as fdlows. 

1. O f 0 0  to 4 f 5 0  (Figs. 3 and 4): This area lies in a flood plain. The contamination is 
failly uniformly distributed ovei ths surfacc and generally extends to a depth of abaut 
30 cm. In a few isolated areas where the soil has  bee^ disturbed, the materials may 
extend to depths of 120 cm. Soil mixed with ihe radioactive materials was apparently 
eroded from the formcr processing site and carried to this area by flood waters. 
Concentrations of 

2. 4+50 to 9-+W (Figs 5 and 6). This section of the corridor encompasses draifiage 
ditches, culverts, road shoiulders~ and asphalt roadways and extends into private prop- 
erty on both the north and soi.ith sides of Latty Avenue Thc drainagz ditches, cul- 
verts, and road shoulde~s are highly contaminated. Ihe  privatc property is contam- 
inated to SQMC exteeit The contamination extends to depths grcatei than 1.8 m along 
the road shouldc-cs on the north side of Latty Avenuc (drill holes 119 and 212, I a h k  
6 ) ,  extends under the asphalt of the roadway at least 1.8 m from the north cdgc of 
the pavement (drill holes 1 16 and 118, Table 5), and maq’ in some places iindcrlie the 
complete width of the asphalt surface. Conccntratims of 230Yh in sod samples from 
this area WCFC as high as 22,006 pCP/g. ’Fhc irorth end of the former Cotter site lies 
along the south edge of Latty Avenue and a strip of the former site, -2QQ ft deep, 
was ianc?,uded in the construction corridor. Radioactive contamination OT triis part of 
the site extends to depths as great as 1.8 m. 

2 3 0 ~ ~ -  
I h in this arca rarigrd from about 5 pCi/g to 280 pci/g. 
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radiation levels in the St. Louis area 
...... . ......... ....... l_l_ I ll_l __ ._ __ 

Radiation level or 
radionuclide concentration 

Range Average 

Type of radiation measurement 
---..---.I__.._ . or sample 

........... .......... ____ ... ^_l_-._..____l_ .- .......- ___ ........ 

Gamma exposure rake at 1 m above floor 5-8 
or ground surface (paR/h) 

Concentration of radionuclides in 
soil (pCiJg) 

6 

0.33-1 -2 0.91 
0.3 G 1 . 3  0.96 
0.3 3- 1.2 0.9 1 

""Th assumed to be in equilibrium with 23*U. 
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Grid 
locationa Gamma Gamma 

exposure expsu:e rate 
at the surface rate at 1 m 

Range of gamma 
exposure rates 

during scan 
of grid block' 

( F f W  

o+oo, Bk 
0+50, BI, 
1-l-00, BE 
1 f 5 0 ,  BHA 
2-i-00, BE 
24- 50, BI, 
34-00, BL 
34-50, Bk 
4+08, BL 
4 f 5 0 ,  BL 
54-00, BE 
54-40, P3L 
5-i-50, Bk 
6 f 0 0 ,  BL 
54-50. BL 
74-00, BL 
74-50, BL 
8 4-00, BL 

9-too, Bk 
9+50, RL 

16+00, BL 
104-50, BI, 
1 1 1-00, BL 
11C50, Bk 
12+08, BL 
12 4- 50, BL 
13-4-00, BL 
13 4- 50, SI, 
llai-w, BE 
14+50, BL 
15-i-00, BL 
15-4-50, BL 
16+00, BL 
16+50, RIA 
174-00, BL 
17C50, BE 

7 
9 

10 
10 
12 
11 
12 
14 
13 
23 
20 
28 
26 
32 
34 
28 
21 
21 
21 
16 
13 
13 
11 
7 
7 
4 
7 
e 
6 
6 
7 
6 
8 
7 
9 
8 
7 

8 
10 
11 
11 
11 
11 
12 
14 
12 
21 
20 
21 
21 
21 
26 
23 
21 
21 
21 
15 
13 
13 
10 
7 
7 
'I 
7 
6 
6 
6 
6 
6 
7 
7 
8 
7 
7 

7-1 0 
9-1 1 
9 12 
9-12 

11-21 
9-15 
9 16 

13-17 
1 1-26 
1 1-1 60 
15-l6Q 
21- 39 
2 1-38 
21-26 
17-26 
14 -23 
13-21 
11 -21 
6-30 

11-55 
1 1 4 6  
9 -29 
9 -24 
6-26 
6-24 
6-1 0 
5-20 
5- I I  
5-1 1 

05-1 3 
06- 49 
95-37 
05-3 3 
06- 33 
06-3 7 
05-28 
06 28 
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Table 3 {esntinued) 

Grid p i n t  measurementsb 
(PR/h)  Range of gamma 

exposure rates 

exposure exposure rate of grid blockC 

...... _____ -..- _I __..... __I Grid 
lWatiOlla Gamma Gamma during scan 

rate at 1 m at the surfwe ( P W )  

183-0, BL 
184-50, BL 
194-00, BL 
194-50, RL 
204-00, BL 
204-50, RL 
21-t-00, BL 
21i-50, BL 
22+00, BE 
22-t-50, BL 
23+00, BL 
23 I- 50, BL 
24+00, SI, 
241-50, XBL 
25-4-00, BL 
25-t-50, W t  

29+00, 81, 
29 I 50, BL 

34 4- 50, E%% 
35 too,  BE 

36+50, BL 
37 +90, R L  

7 
6 
7 
I 
7 
6 
6 
6 
5 
6 
5 
6 
6 
6 
3 
5 
6 
5 
5 
6 
5 
5 
5 

1 1  
S 
5 
5 
5 
6 
6 
5 
5 
6 
5 
5 
6 
6 
5 
5 

6 
6 
6 
7 
7 
7 
6 
6 
5 
9 
7 
6 
5 
5 
6 
6 
5 
5 
5 
6 
6 
6 
5 

19 
5 
5 
S 
6 
5 
6 
5 
6 
5 
6 
5 
5 
6 
6 
6 

5-2 1 
5-28 
5-23 
6---28 
5-39 
5-32 
5-2 1 
5-26 
5-1 2 
5- B 0 
5-10 
5- 17 
5-17 
5 -  1 3 
4-10 
5-18 
4.- 10 
5-10 
4 -4 
5---1S 
4 -4 
5 - 4  2 
4 24 
4-2 I 
4 --2i 
5.- 1 Q 
5-10 
5.- 10 
5-10 
5-.-1Q 
5-10 
S I 0  
5--18 
5-7 
5-4 
5-1 
5--7 
5-7 
5.- 7 
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le 3 (continue 

 rid point measurementsb 
&til@ Qf gamm3 

etcposuee rates 

exposure exposure sate of grid blockC 

_ _ _ _ _ _  _ _ _ _ _  __-__ Grid 
Imca t iona Gamma Gamma during scan 

rate at 1 m at the surface (,uR /w 
374-50, BE 
38 4-00, BL 
384-50, BE 
0 4-80, 35R 
0+50, 3 5 8  
1-COO, 358  
14-50, 35W 
24-00, 35R 
24-50, 35W 
3i-00, 35R 
3 +oo, 40R 
3 4-50, 40R 
4 4-00, 40W 
4 +50, 40R 
5 +OO, 4QR 
5 +50, 40R 
5+50, 508 
6-4-00, 50R 
6+50, 50R 
7 4 00, 50R 
7 4  50, 50R 
8 5-00, 50M 
84-59, 50R 
8i-80, 4QR 
9 +OO, 4QR 
94-50, 40W 

10+00, 40R 
10+50,40R 
1 1 +08, 4ow 
11 4- 50, 40K 
12+00,40R 
12-l-50, 4013 
13d-00, 4OR 
13 i- 50,40R 
14+00, 40R 
144-24, 50R 
144-50, 50K 
15-l-00, 50R 
154-50, 50R 

5 
5 
6 

d 
10 
12 
10 
12  
I4 
12 
12 
12 
14 
21 
26 
79 
79 

180 
59 

240 
79 
26 
24 
26 
26 
23 
16 
14 
11 
9 
9 
8 
5 
6 
6 
9 
7 
7 
6 

6 
6 
8 

d 
10 
11 
11 
12 
15 
12 
17 
12 
1 7 
19 
23 
57 
92 

180 
46 

260 
87 
24 
24 
26 
26 
23 
15 
14 
11  
9 
8 
7 
6 
5 
6 
8 
9 
6 
8 

5 -7 
5-7 

7-10 
9-1 1 
9-12 
9-1 2 

11-21 
11--21 

12-15 
12-20 
15--59 
19-160 
21 -640 

92 280 
26-720 
26- 338 
13-260 
12 130 
19-29 
21 -39 
11-25 
13 26 
13-33 
13 59 
9-39 
9 26 
6-9 
6-26 
6 21 
6-7 
4-25 
5-53 

5- 12 
6 -99 
6-5 3 

- 

- 

- 
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Table 3 (continued) 

Grid point measurementsb 
(PR/W Range of gamma 

exposure rates 

exposure exposure rate of grid blockc 

-l_l_l-_ I Grid 
locationa Gamma Gamma during scan 

rate at 1 m at the surface (Pnfflh) 

164-00, 50R 
164-50, 50R 
17+00, 50R 
17-4-50. 50R 
1S+OQ, 50R 
18 f 50, 50R 
194-00, 50R 
1 9 f S 0 ,  SOR 
204-00, 50R 
20-t 50, SOR 
21 +0Q, 50R 
21450, 50R 

244-00, j0R 
24 +50, SOK 

7 
7 
9 
9 
8 
9 
9 

10 
9 
9 

10 
9 
4 
7 
5 
9 
7 
9 
7 
7 
7 
5 
4 
4 
4 
4 
5 
5 
8 
6 
9 
9 
7 
7 
7 
7 
7 
8 
7 

8 
7 
9 
9 
7 
9 
9 
9 
9 
9 
9 

10 
4 
7 
5 
8 
9 
9 
8 
7 
5 
4 
6 
5 
S 
4 
5 
5 
9 
6 
9 
9 
7 
8 
7 
8 
7 
7 
8 

6---5 3 
6-55 
6-49  
6-50 
6--20 
6-22 
6-29 
61-3 2 
6-33 
6-22 
6-29 
6--- 17 
4-12 
4--- 10 
5-19 
5--- 11 
5-23 
6--. 2 I 
5-26 
5-26 
4 - 2 6  

4-32 
4-12 
4-21 
4-26 
4-'2 1 
8-29 
7- 29 
6-26 

7-10 
7---18 
7-10 
7-86 
7- 10 
7-10 
1.- 10 
7--- IO 

- 

... 



Table 3 (csntim 

Grid point measurementsb 
m/w Range of gamma 

exposure rates 

exposure exposure rate of grid black' 

....... ... ......... Grid 
locationa Gainma Gamma artring scan 

rate at 1 rn at the surface (ELR/h3 
___ ~ .......... ~ 

344-50, 20R 
35-t-06, 20R 
35 +50, 20R 
36 4-00, 20R 
36+50, 20R 
37+00, 20R 
374-50, 2OR 
38+00, 20R 
38+50, 20K 
184-80, 65R 
18-t-50, 65R 
19+00, 65W 
194-50, 65R 
20+00, 65R 
20-1- 50, 65R 
21 4-00, 65R 
21 +50, 65R 
22+00, 65R 
22-1. 50, 65R 
23-tO0, 65R 
23 -t 50, 6SR 
24+00, 65R 
244- 50, 65K 
254-00, 458 
25 t-50, 65R 
25i-00, 65R 
264  50, 65R 

5 +SO, s-sw 
6 -1-00, 75R 
6+50,75R 
7 -too, 3 5 8  
7 1-20, 75K 
7+20, lOOR 
7+50, lOOW 
8-1. 00, lOOR 
81-50, 100W 
7-t-20, 150R 
7- f  50, 150R 
8 4-00, 150R 

7 
7 
7 
8 
6 
9 
8 
7 
6 
7 
8 
7 

10 
9 
5 

10 
6 
5 
6 
5 
7 
8 
8 
7 
6 
7 
4 

7 2  
160 
42 
53 

130 
33 
45 
92 
99 
26 
32 
87 

6 
8 
7 
7 
7 
9 
8 
8 
7 
6 
8 
7 

10 
9 
7 

10 
6 
4 
6 
5 
3 
9 
8 
7 
5 
7 
4 

68 
14Q 
39 
37 

120 
26 
42 
63 
73 
22 
32 
59 

6- 10 
7-10 
7-10 
7-18 
7 10 
7- 10 
7-10 
7-18 

7-9 
7- 9 
7-10 
8 11 
8-1 1 
6-18 
6-10 
4-9 
4 9  
4-3 
6-10 
7 9  
7-9 
7 3  
7-9 
6 -9 
6-3 

39-720 
39-210 
39-460 
39 340 

39-280 
24-290 
20 110 
2 6 2 4 0  
33 79 
39-400 
79-530 
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84-50, 150R 
7 + 20, 200R 

4-50, 200 

84-50, 210R 
o+m, 35L 

14-50, 35L 
2+00,35L 
2+5a, 35L 
24-90, 35L 
24-90, 40L 

4+@0, 40L 
44-50, 40L 

5 4- 50, 401, 
5 4-50, 50L 
54-00, 50L 
64-50, SOL 
7 +a?, 50L 
7 3- 50, 50L 
83-00, 50L 
84-58, 50L 
94-00, SOL 
94-50, 50L 

104-00, 501, 
104-50, 50L 
1 1  4-00, SOL 
1 1  +50, SOL 
12-1-50, 50L 
12+00,50L 

380 
58 
76 
66 
86 
42 
59 
6% 
66 

1 1  
9 
10 
1 1  
14 
10 
10 
10 
13 
16 
16 
28 
26 
21 
21 
30 
15 
15 
9 
10 
9 
9 

10 
9 
8 
7 
7 
7 

e 

490 
55 
84 
66 

130 
46 
55 
64 
55 

1 1  
9 
10 
1 1  
14 
10 
10 
9 
14 
17 
12 
26 
26 
21 
23 
28 
14 
15 
9 
9 
9 
9 

10 
7 
8 
I 
7 
8 

e 

79-530 
3 3--79 
3 9 ---20 
66-560 
99-600 
46-99 
5 5- 1 05 
53-1 32 
66-32.9 

I 

I 

- 
.- 

- 

... 

- 

... 
- 

.-. 

- 
- 
..- 

- 

19-23 
17-28 
1 1.---28 
14-17 
13-1 6 
9-14 
9--- I 3  
9-1 1 
7---12 
9-12 
3-10 
6---9 
5-9 
6-10 
Q.--I  1 
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Table 3 (csntin 

Grid 
locationa Gamma Gamma 

exposure exposure rate 
at the surface rate at 1 rn 

Range of gamma 
exposure rates 

during scan 
of grid blockC 

(,LR/h) 

13300, 50L 
13-4-58, 50L 
14+00, 50L 
14+5Q, 50L 
15i-00, 50L 
15350, 50L 
14+00, 501, 
164-50, 50L 
I7+0Q, 501, 
174-50, 50L 
18 f 00 ,  50L 
18+50, 50L 
19+00, 501, 
193-50, 50L 
204-00, 501, 
204-50, 50L 
21-4-00, 501, 
21 +50, 50L 
22-4-00, 5011, 
22 -I-50, SOL 
233-00, 501, 
23-550, 50L 
24+00, 501, 
24-i-50, 50L 
25 -I 08, 501, 
254-50, 50E 
263-00, 501, 
26-4- 50, 50L 
273-00, 50L 
2'7-5.50, 50L 
28+00, 5OL 
284-50, 501, 
29+00, 5OL 
29f50 ,  50L 
304-00, 55L 
30-f-58, 55L 
31+00, 551, 
316-50, 55L 
323-00, 55L 

7 
4 
5 
6 
5 
8 
8 
7 
9 
9 
9 
9 8 

7 
9 
8 
9 
8 
9 
9 
9 
8 
8 
8 
7 
9 
7 
8 
'9 
7 
8 
7 
7 
5 
9 
7 
7 
6 
7 

6 
4 
6 
6 
7 
8 
9 
8 
9 
9 
8 
8 
3 
8 
8 
8 
9 
9 
8 
7 
9 
9 
9 
8 
8 
8 
7 
8 
9 
8 
8 
7 
7 
5 
a 
7 
7 
6 
6 

6- 1 1 
5-7 
5-7 
5-7 
5-10 
6 IO 
6-10 
6 10 
6-18 
6 -10 
6- 10 
6 10 
6-10 
6 10 
6-10 
4 10 
6 BO 
6-10 
6-1 0 
6-10 
6-1 0 
6 10 
6-1 0 
6- 30 
6-80 
6 10 
6-10 
6 18 
6-1 6 
6-10 
5-10 
6-! 0 
5 -10 
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_...~___I ........ 

Grid point mea.susernentsb 
(slR/b) Range Of gamma 

exposure raks 

exposure exposure rate of grid block' 

--I__-._ I___ I_ Grid 
location" Gamma Gamma during scan 

rate at 1 m at the surface (&/N 

324-50, 55L 
333-00, 551, 
3 3 f 5 0 ,  55L 
344-80, 55L 
344-50, S5L 
354-00, 55L 
35+§0,55L 
36f08, 551, 
34+5(9, 55L 
37-1-00, 55L 
37C50,  5% 
38+00, 55L 
38+50, 5SL 
5C40, 85L 
54-50, 85L 
6+00, 85L 
64-50, 85L 
7C00, 85L 
74-50, 85L 
8t-00, 85L 
8+50, 85L 
9f00, $51" 
94-50, 85L 
10+00, 85L 
104-50, 85L 
1 1  -too, 851, 

12+00, 851, 
12f58, 85L 
13f00, 85L 
13f50, 85L 
14-4-00, 85L 
1.4450, 55L 
154-00, 85L 
154-50, 85L 
16+00,85L 
16-t50, 85L 
17-4-043, 8SL 
17+50, 85L 

7 
7 
7 
4 
7 
'1 
6 
7 
6 
7 
6 
6 
9 
16 
16 
17 
17 
15 
11 
12 
9 
7 
6 
9 
5 
7 
7 
7 
9 
7 
4 
5 
S 
4 
8 
7 
7 
9 
9 

7 
7 
8 
7 
7 
7 
7 
7 
8 
7 
7 
7 
7 
7 
16 
16 
15 
13 
8 
9 
6 
5 
6 

10 
5 
7 
7 
7 
8 
7 
4 
5 
5 
S 
8 
7 
8 
8 
9 



Grid 
locationa 

__________ 

184-00, 85L 
184-50, 85L 
19+00, 85L 
19 f-50, 85L 
2O-t-00, 851, 
204-50, 85L 
21+00, 85L 
21-4-50, 85L 
22+00, 85L 
22+50, 85L 
234-00, 85L 
234-50, 85k 
24+QO, 85L 
244-50, 85E 
25+W, 857, 
254-50, 852, 
26-tQ0, 85L 
26-4-50, 85L 

274-50, 85L 
28+00,85L 
284-50, 85L 
29+00, 851, 
29 + 50, 85k 

Grid point measurementsb 
( P W W  Range of gamma 

exposure rates 
during scan 

of grid block‘ 
( , W h  

___I. __ ___ 

Gamma Gamma 
exposure exposure rate 

at the surface rats at 1 rn 

9 
9 
7 
7 
9 
9 
8 
7 
7 
9 
6 
8 
9 
8 
8 
9 
7 
9 
8 
8 
8 
7 
7 
5 

9 
9 
8 
8 
8 
9 
8 
8 
7 
7 
7 
9 
9 
8 
8 
8 
7 
9 
8 
8 
8 
8 
7 
6 

aCrid location shown or, Fig. 1. 
bGrid point measurements are discrete measurememts at grid pin t .  
‘Grid block rneasureriients are o tained by a gamma scan of the entire block, 
dInaccessibie. 
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e 4. Results ob analyses of soil samples taken at 
Latty Avenue (LNQOI) 

-11 _I_--.... .. I 

Sample/ 
hole number 

SI 
S2A 

B 
S3A 

EJ 
C 
D 

S4A 
’B 

s 5  
S6 
SIA 

B 
C 
B 

S8 
S9A 

B 
SI0 
SI 1‘4 

D 
Sl2A 

B 
C 
u 

s13 
Sl4A 

B 
SI 5A 

B 
c 
D 

S l r j h  

C 
J> 

Radionuclide concentration (pCi/g) 
Locationa Depth __.._ .. 

(cm) 2 3 Q ~ h c  238ud 

- 

34-45 ,  12R 
3-i-70, l 4 L  

3+75, 322, 

4+15, 36k 

34-15, 322, 

2+50, 321, 
2 + ~ , 2 a ~  

2 -1- 50, 3 
24-25, 32L 

2 f a . 5 ,  32w 
1 -4 75, 18L 

1-t-75, 18R 

1 4-25, 182” 
1+25, 18 

0+75, 18L 
0--1-75, j 8L 
04-75? 18L 
0-i-73, 18 
0+75, 88 

Systematic samplese 

0-1 5 
0-1 5 

15-30 
0-1 5 

15-30 
38-45 
45-60 
0.- 1 5 

15-30 
0- 1 5 
0-1 5 
0-1 5 

15-30 
30-45 
50--60 
0-1 5 
0.- 1 5 

15-30 
Ob15 
8-- 1 5 

1 5 -3 
30--45 
4 5 - 4 8  
0-1 5 

15.- 30 
38- -45 
45 --6O 
0-10 
0---15 

15-30 
0---15 

15-30 
30-45 
45-60 
0---15 

15-30 
3 0 4 5  
45---60 

1.9 20.7 
2.7 20.3 
1.8 20.04 
2.5 kO.4 
1.2 20.3 
1.3 9 0 . 1  
1.1 k0.2 
2.0 +0.4 
1.6 rto.2 
2.2 F0.3 
1.5 k0.3 
3.6 10 .1  
3.5 +0,3 
3.1 t-8.3 
2.9 50.3 
1.6 50.1 
3.5 k0 . l  
3.4 .-an 
2.8 f 0 . 2  
1.7 20.4 
1.6 1198.1 

1.3 k0.2 
1.9 k O . 1  
1.4 40.3 
1.1 kO.2 
1.1 3 0.2 
1.4 49.2 
1.4 .+0,2 
1 .s 4 0.4 
1.9 1 0.4 
1.5 68.3 
1.1 k0-2 
1.2 40.2 
1.7 C 0.05 
1.4 28.1 
1.2 k0.03 
1.1 k0.2 

51 
68 
28 
1 2  
12 

<5.4 
<4,5 
47 
22 
54 
17 
19 
15 
9.5 
9. 

I4 
21 

2 
3 
19 

K3.4 
q 3 . 2  
38 

7.2 
2.9 

c3.2 
31 
16 
20 
30 
16 

43.0 
a . 2  
23 
18 

9.0 

7.3 
3.8 

1.9 
2.4 
1.6 
2.5 
1.2 
1.1 
1 .o 
1.9 
1.6 
2.2 
1.5 
3.3 
3.2 
3.0 
2.8 
1.6 
3.2 
3.2 
2.6 
1.5 
1.4 
1-0 
1.1 
1.8 
1.3 
1 .0 

1.4 
1.3 
1 ..I 
1.9 
1.4 
1.0 
1 .0 
1.5 
1.4 
1.2 
1.1 
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Sample/ 
hole number 

____ __ 

SI7 
S18 
S19 
S 20'4 

B 
S21A 

B 
S22A 

E 
c 
D 

S23 
524 
S25A 

B 
C 
D 

S26 
S29 
S28 
s29 
S30 
S3 1 
S32 
s33  
s34 
535 
S36A 

B 
S37A 

I3 
S38A 

B 
c 

S39A 
B 
c 
L) 
E 

Locationa 

Creek bed 
Creek bcd 
Creek bed 
3-1 so, 3 5 8  

44.-50, 15L 

4+31, RL 

164-50, 50L 
21-+50, 85L 
254-50, 50L 

27 t 50, 8SL 
29l-00, 851, 
281-50, 12R 
24 4-50, 36R 
204-50, 42R 
15 k50, 40M 
10+00,29R 
7 i 5 0 ,  28K 
6-t 33, 22R 
5 3 3 . 5 ,  13K 
5-1  50, 47L 

4-.t 00, 50L 

3-f 80, 35R 

44-50, 15L 

0 -15 
0-1 5 
0-15 
0-1 5 

15 30 
0-15 

15 30 

15 30 
0-15 

30-45 
45-50 
0- 15 
0-1 5 
0-1 5 

15-36 
30-3 5 
45 50 
0-1 5 
0 15 
0-8 
0-8 
8 15 
0-15 
0 15 
0 15 
@-I 5 
0 15 
0- 15 

45 -60 
0-1 5 

45 60 
0-1 5 

15 30 
50 48 
0-1 5 

15-30 
30-45 
45-60 
68-75 

1.2co.1 
1 .3fQ. l  
1.2k0.1 
3.2 P 0,4 
2.2 5 0.4 
1.1 k0.2 
3.0 k 0.1 
3.1 kO.3 
5.1 LO.3  
1.6-tQ.3 
1.4 k 0.08 
I .3 d 0.07' 
1.3-kO.3 
1.3k0.2 
1.2 tr0.2 
1.2a0.2 
1.2 f-0.3 
1.4k 0.3 
1.3 c-0.2 
?"3&0.4 
1.3 k 0.2 
I .2 t 0.1 
1.3k0.2 
1.320.1 
1.5 3 0.04 
2 2k3 .1  
7.1 -+ 0.4 
4.7 3I 0.4 
1.6 + 0.3 
3.6 3I 0.2 
1.2 + 0.1 
2.7 * 0.07 
1.7 +.a1 
1.6k0.7 
4.6 f 0.2 
6.4 L 0.6 
4.03 0.6 
2.4 k 0.03 
2.1 LO. 1 

4.1 
4.3 
4.4 

98 
39 

120 
55 

110 
96 
13 

1 1  
4. I 

1.9 
2.3 
2.6 
2.1 
1 .s 
2 3  
7.4 

82 
20 

17  
1 1  
27 
62 

410 
2 30 

29 
170 

47 
20 
81 

200 
280 
140 
68 
54 

6.3 

6.4 

1 .o 
1.1 
1.1 
5.3 
3.8 
4.0 
3.3 
2.9 

15 
12 
8.9 
1.3 
1 .o 
1.1 
1.1 
1.1 
1.2 
1 .o 
1.1 
1.4 
1 .o 
1 .o 
1.1 
1.2 
1.4 
4.0 
5.4 
3.0 
1.5 
2.1 
1.3 
2.5 
1.6 
1.2 
4.0 
8.1 
4.3 
3.3 
3.1 
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Radionuclide concentration (pCi/g) 
.._. .._- Sample/ Depth Loca tiona 

hole number (em) 2 2 6 ~ ~ b  23B)ThC 

S40A 
3 
C 

S41A 
€3 
C 

S42A 
3 
c 

S43A 
E? 
C 

s44 
s4s 
S46A 

B 
S47A 

B 
S48 
s49 
s50 
s5 1 
s52 
ss3 
854 
S55 
SS6 
s57 
S58 
559 
S6 
S6 
s a  
S63 

B1 
B2 

30+55, 6QR 

303-60, 112R 

294-19, 08R 

28+75, 10R 

27+15, 12R 
27+85, IlR 
2414-69, 1OR 

26+27, 11R 

134-67, 25R 
134-15, 25R 
1 1  i -55,  26R 
1 1  -t 98, 2BW 
9 $06, 24R 
94-56, 24R 

144-38, 41R 
15+ 12, 38 
30+65,25 
304-39, 28L 
29-t 60,95L 
29 4- 38, 79L 
234-70, 22L 
234-38, 3OR 
23+27, 38 
2 1-4- 56,44R 

30+50, 6BR 
134-60, 23R 
13+60, 23R 

0-1 5 
15 -30 
6&75 

0-5  
15-30 
55-50 
8-30 
30-45 
45-55 
0-30 

3Q-45 
45-55 
0-1 5 
0-1 5 
0-15 
15-30 
0-1 5 
15-30 
Q- IS  
0-15 
6-15 
0-1 5 
8-13 
s - 1 5  
0-15 
0-15 
0-1 5 
0 -15 
0-1 5 
0 -15 
0-1 5 
0-1 5 
8- 15 
0-15 

9.3 k0.3 
10 40.3 

1 .5 .+ 0.09 
12 k0.6 
2.1 k0.1 
1.4 2 0.3 
4.4 k 0.4 
1.5k0.3 
1.5k0.1 
5.8 kQ.8 
2.0 -+ 0.2 
1.3f0.2 
1.0 k O . 2  
1.2 k0.2 
3.5 +- 0.1 
1.8 k0.06 
2.1 zk 0.3 
1.8-tO.1 

1.6 * 0.08 
2.1 k0-1 
5.2 t 0.4 
1.91-0.2 
2.1 * 0.08 
1.3 k0.1 
4.9 f 8.2 
1.8 1 0 . 2  
1.310.4 
2.9 3: 0.4 
3.2 +. 0.2 

1.1 50.2 
2220.1 
2.9 t- 0.3 

o--. 1 5 8.7 f 0.9 
0-5 8.3 -t 1.0 
5-10 12 k0.3 

438 
410 
18 
38 

630 

24 
6.3 

.6 
7.2 

5.4 
54 

17 
23 
1 1  

1 40 
29 
50 
32 

5.4 
5.3 

35 
13 
20 

8.5 
<3"2 
a . 6 ,  

28 
17 

<5.8 
-3.2 
Xl.8 
<3,6 
1 1  

4 2 - 7  

50 
35 
8 10 

5.7 

1.5 

3.6 
1.5 
4.3 
1.5 
1.2 
2.5 
1 .s 
1.2 
1.0 
1.1 
2.7 
2-0 
1 .0 
1.5 
1.2 
B .0 
1.6 
1.3 
1 .w 
1*2 
039 
1.3 
1.4 
1.2 
1.1 
1.1 
1.1 
1 .o 
1,2 
1.1 

13 

1 1  

8.7 
5.4 
8.6 
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1 
2 
3 
4 
5 
6 
7 
8 
9 

10'4 
B 

11.4 
B 

12A 
B 

13A 
B 

1 4 %  
B 

1 S A  
B 

16A 
x3. 

17A 
13 

12'4 
N 

19'4 
B 

20A 
B 

214% 
B 

22A 
B 

23A 
B 

24.4 
1B 
c 

38+64, 05L 
37+5Q, 19L 
361-50, 171.. 
37-i-50, l6L 
34-1-50, 151. 
33+50, 17L 
324-50, 181, 
314-50, 17L 
304-50, 19L 
28C50, 11L 

27 -l- §0,08L 

26-4- 50, 08L 

25 4- 50, 07L 

244-50, 06L 

234-50, 05L 

22+59,04L 

21 f 5 0 ,  03L 

20+50, 03L 

194-50, OIL 

184-50, OIL 

14 t 47, BL 

1 6 f 4 9 ,  BL 

15+48, OIL 

141-48, BL 

Auger sniT@esg 

0-15 
0-15 
8 - 1  5 
0 15 
0-1 5 
0--15 
0-1 5 
0- 115 
0-1 5 
0- 15 

15-38 
0-15 

15-38 
0 -15 

15-30 
0 15 

15-30 
0 15 

15-30 
0 15 

15-30 
0 15 

15-30 
0 15 

15-30 
0 -15 

15-30 
0 15 

15-30 
0 -15 

15-30 
0-15 

15 30 
0-1 5 

15-30 
0 15 

15- 30 
0-1 5 

15-30 
30-60 

1.2 ro.07 
1.3 20.1 
1.5 kQ.2  
1.2 3::0.07 
1.3 k0.03 
1.2 :!:a2 
1.3 k0.05 
1.3 :!:O*l 
1.4 k0.3 
0.8 1 3: 0.03 
1.4 k0.1 
0.55 f 0.1 
1.5 kO.4 
0.66 ?- 0.1 
1.2 k@.1 
1.6 :!:a4 
1.1 kQ.1 
0.94 :!: 0.06 
1.3 k0.08 
0.77 I?: 0.1 
1.3 k0.08 
0.87 :i: 0.09 
0.99 10.1 
0.83 kO.08 
0.97 -+ 8.2 
0.75 :!I 0.1 
1.0 k0.1 
0.87. :!: 0.1 
1.6 k0.2 
0.86 :i: 0.08 
1.1 k 1  
0.94 :t 0.1 
1.1 :!:a3 
0.72 t Q.07 
1.2 kQ.1 
0.76 + 0.86 
1.5 k0.4 
0.83 3- 0.1 
1.2 :!r0.2 
1.1 20.1 

1.1 
9.0 

3.8 
6.3 
1.8 
3.0 
0.90 

1.7 
0.59 
2.7 
0.54 
0.54 
6.3 
7.7 
I .4 
8.1 
1.2 

22 
<0.90 

4.5 
4.5 
2.5 
1.2 
2.2 
1.3 
1.5 
1.3 
1.6 
1.2 
8.2 
1.2 
1.5 
1.7. 
3.7 
1.3 
8.8 
1.8 
1.3 

17 

14 

0.39 
1.1 
1.2 
1 .o 
1.1 
1 .o 
1.1 
0.98 
1.3 
0.39 
1.1 
0.60 
1.2 
0.71 
1.1 
0.92 
1 .o 
0.96 
1.1 
0.86 
1.3 
0.82 
1.1 
0.9 1 
1.1 
0 45 
1.2 
0.97 
1.5 
0.96 
1.2 
1 .o 
1.1 
0.77 
1.1 
0.84 
1.4 
0.90 
1.2 
1.1 



1'1 
L'I 
8'1 
f'9 
2'2 
8'1 
0'1 
€'I 
L'Z 
€'E 

2-1 
I'Z 
E'I 
O'E 

96'0 
8'1 
9.1 
Z'Z 
L'I 
9.1 
L'Z 
0'1 

EV'O 
0'1 

6S'O 
I'I 

E9.0 
0' I 
8.0 
0'1 
€'I 
2'1 

P9.U 
2'1 

19'0 

01 

Z.E 

S'P 

2'1 

P'I 
Z'I 
1'Z 

LE 

09z 

LE 

PZ 
ES 

LL'O 

9's 
09 

00' I 
BZ 
91 
sz 

P4 

E6 

P'L 

P'6 

Z'1 
9.1 
9'1 
E "9 
k.1 
L'f 

U'O 
E 'E 
1.1 

2'1 
L'T 
S'I 
0.2 
L'I 
0'1 
2'1 
Z'1 

PZ 

c-s I 
F I---O 
OE-S I 
s 1-0 
OE--.-S I 
SI-+ 

50 r ---06 
09-SP 
SP---OS 
OS-S I 
s I --0 
@E-SI 
s I -.a 
QE-S I 
s 1-0 
ohl--s I 
s 1-0 
SP-OE 
oc-s I 
5 1 --.o 
w-S I 
s 1-0 
OE-S I 
S I ---8 
OS--S I 
5 I --a 
OE-S I 
s I---O 

E--S I 
5 1---0 

E--S I 
s 1---8 
0s-s I 
s I ---0 
OE-s I 
s 1-0 
ON I 
s I---8 
0E-S I 
s 1 --0 

PRXEL 
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le 4 (continue 
- . . 

Sample/ 
hole number 

___... 

43h 
B 
C 
I’) 

44’4 
B 

45h  
A 

46‘4 
w 

47‘4 
H 
C 

48A 
B 

49P. 
B 

50‘4 
B 
c 

51A 
B 
C 

524 
I3 

53A 
Ib 
c 

544 
55A 
B 
c 

5 6A 
Ip 
c 
D 

57A 
B 

58A 
B 

Locationa 

_____ .... .___ 

17-1-03, 15R 

184-91, 23R 

184-01, 15R 

19 3-09, 238 

19-f-00, 13R 

20+23? 23K 

204-23, 16R 

204-23, 13M 

20+2.3, 1lR 

21 +oo, 25R 

21+00, 13R 

22-4-50, 258 
224-58, 12R 

24+00,08M 

254-00, 13W 

254-00, 11R 

- -  

Depth 
(cm> 

- _ _ _  

0-15 
15 -30 
30-45 
45-60 

15-30 
0-15 

8-15 

15 30 
0- 15 
15-30 
0-1 5 
15 30 
30-45 
0 15 

15-30 
8-15 
15-30 
&I5 
15- 30 
30-45 
0-1 5 
15 -30 
3045 
0 15 

0 15 
15-30 
30 4 s  
0-1 5 
8 15 
15-30 
30-45 
0-1 5 
15-38 
30 45 

15-30 

45-60 
0-1 5 
45-60 
0-15 
15-38 

...... 

2.4 k0.I 
1.2 20.2 
1.1 to.l 
1.1 -1-0.2 
1.6 20.3 
1.2 .1- 0.09 
2,6 t0.5 
1.3 k0.2 
1.7 20.4 
1.3 riro.1 

1.3 to . !  
1.2 k0.2 
2.1 k0.2 
1.6 k O . 2  
3.6 k0.2 
1.2 k0.3 

1.3 20.2 
1.1 k0.1 
7.6 k0.2 
1.4 kO.5 
1.3 1 0 . 3  
1.7 : *a1 
1.8 kO.1 

1.2 kQ.2 
1.3 20.3 
1.6 k0.1 
3.3 kO.08 
4.9 -4-0.7 
1.2 kQ.2 
1.7 k O . 1  
7.1 kQ.5 
5.7 il 
1.6 k O . 3  
0.79 10.3 
4.3 40.6 
6.5 t0.3 
1.7 k0.1 

19 C l  

15 :S1 

10 :h3 

41 
4.5 
0.77 
0.90 

5.8 

8.1 

7.2 

4.5 
6.8 

8.2 

6.8 

4.5 
3.6 

31 

54 

23 

1,400 

54 

140 

1,108 

620 
18 

36 
30 

5 50 

3.8 

5.0 
1.4 
14 
110 
210 
63 
58 

660 
270 
19 
18 
190 
3 60 
45 

6.9 
3.0 
1.1 
1.1 
1 .o 
1.3 
2.3 
1.5 
1.5 
1.3 

5.3 
5.2 
1.9 
1.3 
3.2 
1.8 

6.3 
3.4 
8.2 
2.0 
1.4 
1.8 
1.7 
8.4 
3.7 
1.7 
1.3 
2.9 
4.6 
2.9 
1 .!? 
9.8 
5.8 
1.5 
1.3 
2.5 
4.6 
1.2 

18 

16 
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Location" 

59A 

60 
61 
62 

63A 

c 
64A 

65 
66A 

B 
67 
68 
69 
70 
71 
72 
73A 
8 
C 
D 
E 

74A 
B 

75 
76 
77A 

B 
c 

7 
73A 

If% 
P 
8 1.4 

B 
c 

26-t-00, 13R 
27+13,07 
28 1-00, 06 

294-21, 03 

31-t-00, 15R 
324-25, 15 

324-96, 15R 
34+00,15R 
354-00, 15R 
36+00,14R 
37 +00, 14R 
38-I-m, 15R 
29+37, 322, 

294-35, 38L 

254-00, 18L 
24-t00, l6L 

234-08, IQL 
21-l-98, 18L 

8.- 15 
15-30 
0-1 5 
0-1 5 
8-1 5 
15-30 
0---15 
15-30 
60---75 

0-1 5 
15---30 
0-1 5 
@-I5 
45-60 
0---15 
0-15 
0-1 5 
0-1 5 
0-1 5 
0-15 
0--15 
15-30 
30-45 
45-60 
60-75 
0-15 
15-30 
0-1 5 
0-1 5 
&I 5 

15-30 
30--45 
@-15 
el 4 
45-40 
0-15 
0-15 
15-30 
60-7 5 

5.0 +-O,h 
1.3 k0.1 
3.9 +O.I 
1.9 k0.s 
4.0 t0.3 
2.5 k0.4 
7.7 k0.6 
7.9 +-0.8 
1.5 1-0.3 
3.8 k0.4 
1.4 k0.1 
2.0 10 .2  

1.2 k0.2 
1.4 -t-0,1 
1.6 k0.4 
1.7 kR05 
1.4 CO.2 
1.6 k0.2 
1.3 k0.08 
0.49 -t. 0.09 

29 rto.7 
1.4 k0.2 
1.1 S8.2 
1.2 20.2 
1.9 18.9 
1.4 kQ.2 
1.2 t- 
1 3  k0.09 
2.1 k0.3 
2.2 co.1 
2.2 Itr0.05 

5.4 20.5 
1.3 c0.3 
1.8 k0.1 
8.7 kO.3  
6.2 kQ.3  
1.4 kO.03 

28 +1  

210 

120 
67 
I50 
69 

388 

6.0 

9.0 

9.5 
390 

53 
1,60 

,B 
14 
14 
13 
12 
25 
5.4 
1.1 

5.4 
6.63 
3.4 

5.4 
8.1 
3.6 

23 

54 
54 
43 
12 

260 

23 
230 
330 

9.5 

3.5 

4.0 
1.2 
3, 
2.2 
3.1 
3.7 
4,0 
8.3 
2.7 
2.6 
2.0 
1.9 

1 .o 
1.3 
1.2 
1.4 
1.2 
1.4 
1.1 
0.52 

1.3 
1.2 
0.38 
1.5 
1.2 
1.1 
1.2 
1.4 
1.5 
1.5 
1.3 
7.2 
1.8 
1.8 
4.4 
8.0 
3.5 

33 

25 
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Sample/ 
hole number 

Loca tiona 

82A 
B 

83A 
B 
C 

84 
85A 

B 
86A 

3 
87 
88A 

R 
89A 

B 
90A 

B 
91 
92A 

B 
9 3 8  

B 
94 
95A 

B 
9641 

€3 
c 

9 1  
98A 

€3 
99 

1 BOA 
B 

101'4 
B 
c 

102A 
B 

21+98, 2QL 

20-493, 15L 

2O+OO, 121, 
19-l-00, 12L 

18-4-00, 13L 

184-00, l6L 
17i-00, 141, 

164-80, 131, 

16i-00, 161, 

32+24, 20R 
294-40, 26L 

29+21,05L 

29+21,09W 
24+50,82R 

244-50, 1OR 

244- 50, 1 5 8  
244-00,OlR 

24-4-00, 14R 
154-99, 10L 

1 4 f 9 4 ,  1411.. 

13+80, 20E 

0-1 5 
95-60 
0-4 5 

30 45 
60-75 
0-1 5 
0.- 1 5 

75-90 
0- 15 

90- I O 5  
@--I5 
0-1 5 

60-75 
0-1 5 

75-90 
15-30 
60-7 5 
0-1 5 
0- 15 

13-30 
0-15 

15-30 
0-1 5 
0-1 5 

15-30 
0-1 5 

15-30 
75-90 
0-1 5 
0-1 5 

15-30 
8-1 5 
0-15 

15-30 
0--1 5 

15---30 
45-60 
0--15 

15-30 

2.6 kO.4 
1.3 k0.2 

24 k0.S 
1.6 20.4 
1.4 kO.3 
1.4 +0.2 

17 a-0.7 
1.6 :-t:C.3 
4.4 1 0 . 3  
1.5 :?:0.2 
2,5 20.2 
6.3 :!:a3 
1.4 kO.1 

43 3: 0.9 
1.5 tQ.04 
1.5 fO.09 
1.5 k0.3 
1.7 :!:-0.3 

0.75 :!I 0.1 
1.0 20.06 
1.1 3.0.2 
3.7 kQ.6 
1.2 f 0 . 2  
1.1 kQ.01 
3,9 kQ.3 
5.2 kO.3 
1.3 20.3 
6.9 lrO.1 
8.93 :A: 0.2 
1.5 kO.07 
4.6 f 0 . 3  
1.4 t-0.3 
1.2 310.2 
3.8 k Q . 4  
1.4 kQ.09 
1.5 310.3 
1.1 kQ.1 
0.99 :t- 0.1 

0.56 -t 0.05 

190 

1,200 
1.8 

28 
1.7 
6.8 

1,000 
19 

150 
4.5 

230 
290 

1,600 
8.6 

8.6 
5.9 
2.3 

22 
34 
5.0 
7.5 
2.8 

3.1 
2.6 

180 

140 
160 

250 
25 

140 
31 

140 

2.2 

1 .6 

3.0 

2.7 
1.4 

4.5 
24 

3.6 
1.4 

5.2 
3.4 
1.5 

2-8 
4.3 
1.2 
2.0 
5.6 
1.7 

1.4 
1.7 
1 .o 
1.6 
0.62 
0.74 
1.1 
1.1 
2.8 
1.4 
1.1 
2.4 
4.9 
1.6 
3.9 
1.1 
1.4 
2.6 
1.1 
1.1 
4.6 
2.0 
1.1 
1.1 
1.1 

19 

10 

41 



B 
c 

184A 

105 
B 

lO6A 
R 

107A 
B 
c 

108A 
H 
C 

109 

110 

lllA 
B 

112A 
B 
c 

113A 
R 

114A 
B 

115A 
w 

1 l o a  
8 
c 
D 
E 

117'4 
E3 
c 
D 

0-15 
15-30 
60-75 
0 15 
15-30 
0 1s 
15-30 
(a-1 5 
15-3 
0-1 

15-33 
EO 75 
0-15 
15 -3 
30-4 
0-1 5 
15-20 
0-1 5 
15 -38 
0-1 5 

1'; 30 

30 40 

0 1  
15 3 
0 15 
15-30 
1 3 1  
15-3 
30 -45 
45 60 
60-75 
0 15 
15-30 
45 60 

3.9 k O . 3  
1.2 k0.3 
1.1 20.2 
0.77 k 0.2 
1.2 kO.08 
5.0 t0.4 
1.3 t0.08 
1.7 3~0.87 
1.3 k0.1 
0.42 :f: 0.85 
1.1 k0.2 
1.2 k0.3 
8.74 k0.2 
1.9 :kQ.2 
1.5 20.1 
2.6 :kO0.4 

0.96 -I- 0 2  
1.2 kO.2 
5.2 -t-Cs.:! 
1.3 1-0.2 

1.1 3:o.z 

8.62 :k 0.03 
0.88 .k 0.1 
13 :?:0.59 

8.5 20.5 
5.7 k0.3 
1.1 rtS0,s 
2.0 1-0.3 

7.2 k0.2 
4.5 :kQ..Q 
7.9 t-0.5 

T 

1 1  .It1 

160 
13 

13 
10 

a 6 8  

24 

4 
,o 

5.8 
1 .s 
1.5 
0.8 1 

42 
22 

21 
38 

3.2 

3,3 
2.9 

7.2 
2525 

1.s 

4.5 
15 
4.2 
2,1 

600 
418 

200 
400 

3.1 
1.2 
1.2 
0.6'7 
1.2 
4.2 
1.4 
1.7 
1.3 
0.43 
0.96 
1.1 
0-64 
4.7 
1.6 
2.7 
2.0 
0.73 
1.1 
6 2  
3.7 

1 .o 

0.8 1 
1.4 
0.60 
0.447 

7.3 
5.0 
5.9 
2.0 
2.5 
8.2 
5.9 
8.4 

10 



Sample/ 
hole nurnbee 

. ____ 

118A 
B 

119A 
B 
c 
I> 
E 

120A 
B 
c 
D 
E 

12RA 
B 
C 

122A 
G 

123‘4 
B 

124A 
B 
c 

125A 
€3 
c 

126P. 
B 

127A 
B 
c 

128,4 
H 
C 

129A 
B 

130A 
B 
C 

131A 
w 

Locationa 

I_ -- 

6-l-02, 13E 

5 -+ 50,201, 

5 f 56, 09R 

6 f 0 0 ,  10R 

7 1-02, 08R 

74-00, 16R 

94-00, 19R 

7 t Q O ,  05W 

1+00, 01R 

8 4 0 2 ,  I I R  

84-00, 20R 

8 +OO, OSK 

9 t-00, 1311 

9 4-85, 15K 

0 15 
15-30 
0 15 

15-30 
30-45 
45- 40 
60-75 
0-1 5 

15 30 
30-45 
a5 60 
60-95 
0 15 

15 30 
45-68 
0 25 

45 60 
0-1 5 

45 69 
0-1 5 

15 30 
50-75 
0 15 

15-30 
30 4 5  
0 15 

15-30 
0-15 

15 30 
63 * I >  
0 15 

3@-45 
/ S  90 
0-15 

1s -361 
0- 15 

15-30 

0- 15 
15-30 

60 75  

0.411 Ik G.08 
2.6 :k0.3 

13 (+ -2  
4.4 k0,2 
2,2 k0.1 
1.4 k 0 . 3  
4.5 kO.6 
3.3 .J- 0.2 

16 tl 
55 k 3  
14 50.7 
11 k O ” 6  
37 t 3  

5.1 .??1).3 
1.7 k0.07 
7.2 --t- 0.6 
1.4 20.4 

13 .?:0.7 
1.3 TO.1 

14 :kO.S 
3.3 k0.38 
1.5 :P-r?.c)3 
1.4 10.2 

1.4 10.2 
0.94 9 6.08 
1.3 f O . 2  
6.2 :i:c).4 

41 3.2 

6.8 20.51 
1.7 -1.. n 9 

_._CI..7 

2.7 1 0 . 1  
1.2 :!I I 
I.?. rf0.1 
0.89 2 0.3 
4.5 1~0.3 
5.6 k0.4 
2.7 :!:@I 
1.2 kO.2 
3.0 kO.1 
1.4 20.2 

3.7 
98 

Be0 
120 
84 
20 

3 40 
200 
808 

3,QOO 
5’90 
$10 

2,008 
250 

37 
3 70 

20 
790 

18 
670 
120 
45 
51 

2,400 
412 
14 
32 

3 30 
120 
22 
66 

6.7 
3.6 
6.8 

220 
260 

93 

100 
3.2 

4.? 

2.1 
0.41 

5.3 
2.8 
1 ..(a 
3.3 
4.2 

20 

16 
54 
I1 

42 
8.2 

6.3 
2.1 
4.9 
1.9 

1.8 

4.7 
1.7 
I .5 

1.2 
0.98 
1.7 
6.9 
8.5 
2.0 
2.3 
1.1 
1.2 
0.96 
5.3 
4.4 
3.3 
1.4 
2.6 
2.0 

11 

10 

41 



61 

Table 4 (eo& 

1328 
B 

133A 
B 

134A 
ta 
C 

135A 
I3 

136A 
E3 
c 

137'4 
B 
C 

138 

139A 
a 
c 

14o.A 
P 

141A 
B 
c 

142A 
ia 
c 

143A 
B 
C 

144.4- 
B 
c 

145h 
s 
C 

146A 
B 

e 

4$-88, 298 

54-04, 40K 

3-4-50, 381, 

3-i-38, BL 

3C15, 29R 

3 - t  5 5 ,  30K 

3-t-58, 35R 

3 +W,O%L 

4-1- 28, 32L 

44-43, 16R 

4-t  25, 3ow 

54-50, 642, 

s+o0, 73L 

7 1- 00, 301, 

8 + 77, 69R 

0- 1 5 
15-30 
0- 1 5 

15-3 
0-1 

15-30 
60-7 5 
0- 1 5 

15-30 
&I 

15-3 
60-75 
0.- 1 5 

15-30 
45-60 

Q-15 
15 ---3Q 
0-1 5 

1 5- 30 
60-'1j 

O---I 5 
15-30 

10s- I20 
8- 2 5 

15-30 
45--60 
0- 3 5 

15.- 313 
45--.60 
0---$5 

15-30 
45-40 

@---I 5 
15-30 
45-60 
0-15 

15-38 
45-68 
@I5 
60---.75 

9.76 10. I 
0.67 2 0.87 

1.2 k0.2 
1.4 k0.2 
1.5 k0.2 
1.2 k0.2 

1.5 kB.6  
1.0 s0,1 
1.0 3.0.3 
1.1 k0.2 
1.4 kO.2 
1.2 kfp.07 
1.0 k0.2 
1.1 k0.3 
1.2 :+0.1 
1.1 -so2 
1.0 :!rO.OQ 
1.2 * a 1  
1.3 2-0.08 
1.3 -1-0.04 
1.2 20.2 
1.6 k0.3 
1.3 jr0.1 
1.2 kO.2 
3.2 k0.2 
1.2 10.4 
1.1 k0.2 
1.4 k0.2 
1.2 k0 .1  
1.2 k0 .1  
1.9 k0 .1  
1.5 k0 .1  
1.2 1-0.1 
1.6 -9-0.3 
1.1 k 0 2  

5 1  
3.0 
5.1 
0.5 

1.3 
6.4 

1.3 

4.0 
2.9 
6.7 
5,2 
1.1 
2.4 
4.3 
6.5 
1.5 
0.70 
5.8 
9.9 
8.5 
3.2 
5.0 
2.2 

6.3 
0.99 

9.0 
1.4 

8.6 
1.7 

9.5 
1.6 

1.2 

15 

18 

14 

19 

120 

34 

17 

14 

1 .o 
0.75 
0.90 
0.9 1 
1.3 
1 .0 
1 .(9 
1.4 
1.1 
1.3 
1.1 
1.1 
0.99 
1.1 
1.1 
1.1 
1 .Ib 
0.9 1 
0.92 
1.1 
0.99 
0-99 
1 .o 
1.1 
1.2 
1.1 
1.5 
1.2 
1.1 
2. I 
1.3 
1 .0 
1.4 
1.4 
1 .o 
1.9 
1.8 
0,96 
1.2 
0.90 



6 2  

‘I‘a 

Sample/ 
hole number 

Radionuclide concentration (pCi/g) 
._I....._......__ ___ .............................. _.....____....... Depth 

226Wab 2 3 0 ~ h c  

147A 
B 

148’4 
€8 

14914 
113 

150A 
B 

151A 
B 

152A 
€3 

153A 
B 

154A 
155A 

B 
156A 

B 
157‘4 
158A 

B 
15914 
163A 

B 
161A 

Tz 
162A 

p1 
c 

163A 
M 

164.4 
165.4 

I3 
166A 

R 
167A 

B 
168A 

B 

84-80, 135R 

84-75, 200R 

84-28, 21OW 

8 4-24> I5OR 

84-15, l0OR 

8-4-13, 39R 

7 4-54, 52R 

74-70, l l l R  
P+75, 210R 

7+25, 2108 

7%36, 94R 
7 4- 20, 40R 

6 -1- 50, 50W 
5+58, 4 lR 

2 t 8 8 ,  BIZ 

2+68, 10L 

2-(-4.2, BL 

0-15 
75 90 
0-1 5 

90-105 
45-60 
95-100 
0-1 5 

60-75 
0-1 5 

4 5  BO 
0-15 

15 30 
0-1 5 

45 40 
90 105 
60 75 
90 95 
60 90 
90 95 
7 3  30 
0-15 

66) 75 
75-90 
0- 15 

98-95 
45- 60 

120-125 
0 15 

60 75 
12Q I75 
30 45 

128 125 
(€Iole designation not used) 

2+29, BL 3 0 4 5  

21- 00, 33L 0-1 5 

2 f00 ,  33R 0 15 

1+49, BL 0-1 5 

120 125 

105-1 10 

105-1 10 

105 -1 10 

69 2 3  
1 .O & 0,3 

660 k 3 Q  
1.5+0.3 
1.8-t-0.4 
2.3 rir 0*4 

35 *2 
2.73.0.1 

16 10.6 
1.3t0.1 
3.3 t0.1 
1 .8 t0 .3  

11 k0.8 
1.1 t o . 2  
1.2c0.2 
1.6t3.2 
2.8 rfr 0.5 
1.9k0.2 
1.8-t-0.2 
1.2 k 0.3 

2.2k3.07 
l .4k0.3 

SO0 I io  
1.4 k 6.3 
1.2 :!:a2 
1.2 3- 0.05 
2.0 -t 0.2 
1.23 8.1 
1.2 + 0.2 
1.320.1 
1 .2 t6 .3  

1.4 3:: 0.3 
1.2. + 0.3 
1 .% I0 .09  
1.1 k0.2 
1.5kO.i 
1.220.3 
1.8 3: 0.09 
1.0f0.2 

200 -t-7 

- 

6,100 

22,080 
23 
14 
32 

2,000 
53 

1,000 
23 

190 
50 

550 

0.99 

5.0 
6.8 

11 
57 
25 
30 
14 

10,000 
67 
6 5  

16,000 
12 
1.1 
2.7 

1.7 
3.6 
3.8 
5.0 

32 

- 

220 

21 

15 
20 
32 

0.86 

1.3 

1.3 

2 3 q p  

$0 

798 

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

1.1 

2 6  
1.2 
1.6 

3.3 

5.8 
3.5 
2.8 

1.8 
2.7 
1.3 
2.4 
1.7 
1.6 
1.8 

3.6 
3 .O 

2.9 
1.1 
1.1 
2.0 
1.1 
1.2 
1.3 
1.4 

1 .LE 
1.2 
1.5 
0.98 
1.4 
0.95 
1.4 
0.90 

48 

24 

13 

240 

240 

- 



6 3  

Sample/ 
31de number 

--_ 
169A 

Is 
190'4 

B 
141A 

8 
172A 

B 
c 

173A 
B 
e 

174h 
B 
c 

175.4 
B 
c 

176A 
€3 
C 
D 

177A 
B 
C 
u 

178A 
B 
C 

179A 
B 
(7 

1 SOA 
B 

18OC 
11 

18124 
B 
c 
D 

. . . . . .. . 

l + W ,  33R 

1 +oo9 30L 

5t50, 38E 

64-00, 382, 

20+50, 02R 

25 .t SO,  041, 

374-02, 14R 

301--93, 15R 

28 3-02, 06R 

26 +02,2 1 r, 

29-i-21, 12K 

27+10,071[9 

0---15 
120--- 12s 

@--I 5 
105-1 10 

0--15 
120-12s 

0-1 5 
45 -60 

11 5-4 20 
&I5 

45-60 
60.-75 
3 0--60 
60-90 
90- 120 
30---60 
60-90 

105-1 20 
15-30 
30-60 
60-90 
90-1 20 
15-30 
30-60 
60-90 
90---120 
30-60 
60-90 
90-120 
45---60 

30-60 
60-98 
90-- 1 20 
15-30 
30-60 
60-90 
90- 1 20 

-- .. . ... 

1.7 3-0.1 
1.1 k0.1 
I.6-t-0.3 
1.2 +0.09 
1.1 CO"1 
1.0 I- 0.06 
2.5 IC 0.2 
1.1 20.2 
1.1 -9-0.1 
2.3 k O . 1  
1.0kO.3 
1.4k0.2 
1.2 k0.07 
1.2 20.2 
1.5 -t 1 
1.1 k0.0 
1.2t-0.2 
1.2k0.2 
1.3 k O . 1  
1.4rfr0.2 
1.3k0.09 
I .2 -t- 0.05 
1.2 +-0. I 
1.2-r-0.08 
1.1 t0.09 
1.2 * 0.06 
1.740.2 
1.3k0.1 
1.1 k0.2 
1.5 rt 0.08 
1.5 6 0.06 
1.6 50.2 
1.9*0.2 
1.5-tO.2 
1.3 20.2 
1.4k0.2 
1.2 t 8.2 
1.3k0.1 
1.5 k0.i 
1.2 k 0.2 

21 
27 
15 
5.7 

3.1 

9.0 
5.2 
4 

9.0 
18 

<2.7 
<3.2 
K2.7 
x1.1 
K3.2 
g2.7 
K5.4 
<2.7 
-3.2 
< 2 7  
-3.4 
g4.0 
q1.8 
x3.2 
28 
<3.6 
x4.5 
K1.4 
K1.8 
K4.5 

4.0 
2 7  
2.9 

3.7 
1.8 
2.8 
2.1 

5.8 

86 

28 

1.6 
1 .0 
1.5 
0.98 
0.95 
0.93 
2.2 
1.3 
0.95 
2. I 
1.2 
1.2 
1.1 
1.1 
1.2 
1 .o 
1 .o 
0.97 
1 .o 
1 .o 
1 .o 
1.0 a 

1.3 
0.97 
1 .o 
0.86 
1.6 
1 .o 
1.1 
1.1 
1 .o 
1.1 
1.9 
1.1 
0.97 
1 .o 
1.8 
1.1 
0.97 
0.93 
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18% 
B 
c 
D 

183A 
B 

184A 
B 
c 
D 

185A 
B 
c 
D 

186A 
B 
c 

18114 
B 
c 

188'4 
B 
c 

189A 
B 
C 

19QA 
B 
c 

191A 
B 
C 
D 

192A 
B 
C 
D 

193'4 
E 
c 
D 

25+97,07R 

25 4-04, 13R 

24-1-47, 15R 

23-f-98, 14R 

224- 25, 12R 

20+98,25K 

18-4-94, 12% 

17-t-86, 13L 

12+214,17R 

12 +60, 321, 

74-96, 191, 

304-65, 19R 

__ 

Depth 
(cm) 

15 -38 
30-60 
68 -90 
90 120 
60 90 
90-1 20 
15 SO 
3Q-QO 
60 90 
93-I20 
15-30 
30-60 
60 90 
98 -120 
45 40 
60 90 
90- I20 
30 60 
60-90 
90-1 20 
30 $0 
60-90 
90 120 
15-30 
30-68 
60-90 
15-30 
38-60 
50-90 
15 -30 
30-60 
68-90 
90 120 
0-30 

30-60 
50 90 
90 120 
8-30 

30 $0 
60-90 
90 120 

Radioai:c!ide concentration (pCi/g) 

2 2 6 ~ ~ b  2 3 0 ~ h c  

1.6 k0.25 
1.3 k0.2 
1.4 + 0.06 
1.6 t 0.05 
1.4 I!: 0.08 
1 .e :5: G.09 
1.4 kO.2 
1.6 rk 0.2 
1.2 1 0 . 1  
1.2 ::!I 0.09 
1.2 k0.2 
1.5 kO.2 
1.2 10.08 
1.3 110.16 
1.2 1 0.2 
1.2k0.1 
1.4 10.04 
1.3 :!. 0.2 
1.3 -t 0.2 
1.4 :!r0.2 
1.4-t-0.2 
1.3:!:.0.2 
1.4 t-0.2 
9.2 :!r0.8 
1.2 1 0 . 3  
1.3 .:!I 0.3 
1.2 50.2 
1.5 :!I 0.1 
1.4 1 0.2 
1.1 :?: 0.2 
1.2 t-0.2 
1.4 :3: 0.05 
1.4 1 0 . 2  
14 kQ.3 

1.1 A: 0.09 
l.Ok0.3 
1.2 k0.l 
1.3 .:!: 0.1 
1.1 1 0 . 3  
1.1 k3.06 
1.3 rtO.08 

18 
3.4 
2.5 
2.6 
2.4 
2,. 1 

11 
19 
2.1 
2.6 
5.8 

2.9 
2.4 
2.1 
2.5 
3.1 
6.3 
2.5 
2.4 
6.2 
3.1 
3.2 

4.4 
1.7 
3.8 
1.6 
1.9 
1.7 
2.2 
2.1 
2.0 

2.9 
<1.5 

2.1 
7.6 
0.90 
8.1 
9.8 

15 

340 

8 70 

238ud 

.-__ 

2.3 
1.1 
0.94 
0.95 
1.7 
1.4 
1.4 
1 .Q 
1.1 
0.97 
1.1 
1.5 
0.95 
0.95 
1-1 
1 .o 
1 .o 
1.3 
1.2 
1.2 
4.8 
3.0 
1.4 
6.3 
5.9 
2.3 
1.5 
1.3 
1.1 
1.1 
1.1 
1.2 
1.2 

1 .o 
1 .o 
1 .o 
1.2 
0.99 
0,919 
0.9 1 

10 
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Sample/ 
hole number 

194A 
B 
C 
D 

19SA 
B 

196A 
B 

197A 
B 
c 

198A 
]E3 
C 
D 

199A 
B 
C 
D 
E 
F 
G 
H 

200A 
B 
c 
D 
E 
F 
G 
H 

B 
c 
D 
E 
F 
G 

30C39, 19L 

294-09, 10 

27+18, 148 

26-l-32, 13M 

234-66, 17L 

23-4-09, 37R 

22c40, 4511 

21 +81, 3 

0- 30 
3 0 4 0  
60---90 
9 6 1  20 
0-30 

60-90 
90---120 
0-30 

3040 
60-90 
90-1 20 

120-150 
150-1 85 
185-215 
21 5-245 

0-30 
30--40 
60-90 
90-120 
12O-LSO 
150-1 85 
1 85-2 I 5 
21 5-245 

0-30 
30-60 
60-9 
90-120 
120- 1 SO 
150-185 
185--225 

1.2 -1-0.2 
1.1 k0.09 
1.0 k0.09 
1.2 k0.2 
2.7 -6-0.1 
2.4 . + a 3  
2,O k0.09 
2.4 k O . l  
2.4 t-0.2 
2.0 k0.07 
1.3 -1-0.2 

1 1  50.2  
3.4 k8.2 
0.91 k0.1 
1.1 k0.1 
1.3 k0.2 
1.2 10.08 
1.2 t0.4 
1.2 kQ.1 
1.5 k0.07 
1.3 10.2 
1.1 k0.2 
8.98 -r- 0.1 
1.2 k0.2 
1.3 k0.2 
1.2 k0.3 
1.1 k0 .2  
1.1 k0.2 
1.2 50.2 
1.3 k0.09 
1.1 k0.1 
1.4 f0.4 
1.2 k0.2 
1.1 k0.04 
1.3 k0.2 
1.2 kQ.2  
1.2 20.3 
1.1 k0.1 

0.80 
0,70 
1 .o 
0.50 

5 3  
53 
23 
29 
40 
27 

2.1 
4 

59 
3.9 
7.4 
2.0 
1.3 
1.3 
1.4 
2.7 
4.1 

c3.2 
K3.2  
4.4 
7.9 
2.0 
2.1 

<3.2 
K5.4 
1.3 
0.70 
4.6 
1.4 
1.8 
0.80 
1.5 
1 .o 
0.70 

1 .o 
1 .o 
1 .o 
1 .0 
1.6 
1 .$ 
1.4 
2.5 
2.8 
2.0 
1.1 
6.2 
3.6 
1.1 
1.1 
1 .o 
0.94 
0.93 
038 
1.1 
1 .o 
0.92 
0.85 
1 .Q 
1.2 
1 .Q 
1.0 
1 .o 
1.1 
1 .o 
0.9 B 
1.3 
1 .0 
1 .o 
1 .o 
1 .o 
1.0 
0.95 



___ .... 

Sall1ple/ 
hole number 

__ ....... 

202A 
B 
C 
D 
E 

203A 
B 
c 
D 
E 
F 

204A 
63 
C 
D 
E 
F 

205A 
B 
C 
D 
E 
F 

206A 
%3r 
C 
19 
E 
F 

207A 
€3 
C 
D 

208A 
B 
C 

209A 
B 
c 
D 

Locationa 

__-___ 

13+59, 27K 

13+30, 28R 

11 +77, 24R 

9+48, 22R 

94-20, 28R 

94-22, l6R 

9+88, 20JA 

74-02, 16X 

0-30 
30 60 
68-90 
90 120 

165-185 
5 30 

30-60 
(io 90 
38-2 20 

120 165 
165-!85 

5 30 
30-60 
60 90 
90-1 20 

128-145 
145-165 

5 -30 
30-60 
60-90 
90-1 20 

120-145 
145-165 

5 30 
30-60 
60- 90 
90- 1 20 

128-145 
145-165 

5-30 
30-60 
60-90 
90-1 20 
30-60 
60 90 
90-120 
60 90 
90 120 

120-1 50 
150-1 85 

0.83 rf. O,O8 
1.0 t 8 ,1  
1 .o 3:: 0.88 
0.98 5 0.Oi 
0-98 ,:!I 0-3 
0.36 10.09 
0.8'7 :A: 0.1 
0.93-t-0.1 
1.0 :!:-0,2 
1.2 k0.3 
1 .o .A: 0.1 
0.95 -t 0.05 
0.92 :!:I 0.08 
1.1 t0.09 
1.3 d : & l  
1.2 k0.2 
1.4 : t o 2  
0.97 f 0.1 
0.98 2: 0.09 
1.1 50.05 
1.7, :A:0.4 
1.3 20.1 
1.4 k O . 3  
1.1 10.3 
0.96 f: 0.3 
1.1 k0.05 
1.1 :Sl:O.09 
1.1 t 0 . 2  
1.1 k0.2 
0.97 -t 0.08 
1.1 k 0 " l  
1.1 f0.2 
1.0 kO.1 
1.2 kO.08 
1.4 10.09 
1.5 k0.3 
1.1 -tZO.l 
1.3 50 .2  
1.3 k0.3 
1.3 7tl  

3.3 
1.3 
1.3 
1.8 
1.9 
0.80 
0.70 
0.98 
2.2 
1.3 
0.80 
0.60 
0.60 
0.78 
1 .o 
0.80 
1.3 

<2.3 
<1.8 
<3.6 
c3.2 
x2.3 
<3.6 

<3.2 
9.0 

<4.5 
<3,6 
X2.3 
<0.90 
<2.3 
-3.3 
K3.2 
<1.5 

2" 1 
1.8 
4.1 
2.4 

6.6 

c3.h 

10 

1.1 
1.1 
1 .0 
1 .o 
0.93 
1 .O 
0.94 
0.9 1 
0.98 
0.93 
0.95 
0.93 
0.93 
1.1 
1.3 
1.1 
1.1 
1 .o 
1.1 
0.99 
1.1 
0.97 
0.91 
1.1 
1.8 
1.1 
0.97 
1 .o 
0.92 
0.99 
1.1 
0.94 
1 .o 
1.6 
0.96 
0.96 
1.7 
1.5 
1.8 
1.4 



. .... 

210A 
B 

211A 

c; 
D 

2%2A 
B 
C 
D 
E 
F 

21 3A 
B 
c 
n 
E 
F 

2 1414 
B 
c 

215A 
B 
c 
D 
E 
F 

2 1 S A  
s 
c 
D 

217.4 
I3 
c 
D 
E 

2%8A 
B 
(7 
D 

QSOO, 28L 

5 + 5 8 ,  09R 

5 4-52!, 201, 

14+43, 35K 

53-50, SOL 

44-50, f06L 

74-90, ELOR 

7 f  39, 96R 

7 -4- 10, 5 m  

60-90 
90- 1 20 
60-30 
90- 120 

120-150 
150-165 
60-90 
90- 120 

120-1 50 
150-1 85 
185-215 
23 5-245 

0.---30 
30--60 
60---90 
90-1 20 

120--145 
145--165 

90-1 20 
126)--- 150 

0-30 
30.--60 

120---145 
145.- 155 

0-30 
30-60 
6&75 
75-90 
0-30 

30.. 50 
60-75 

0-30 
3045 
60-90 
90--- 12 

1.4 k0.2 
1.3 20.2  
5.4 kO.08 
1.2 t 0 . 1  
1.1 20.2 
1.5 t O . 2  

10 +_os 
1.1 k0.3 
1.2 k0.07 
4.7 20.2 
1.3 : t O . I  
1.3 10.3 
1.8 k0.2 
0,7710.1 
0.85 -+ 0.2 
0.98 +- 0.6 
1.5 k0.1 
1.2 -t8.(%5 
1.2 t-0.2 
1.1 k O . 3  
1.2 k0.3 
1.5 2-0.1 
1.1 40.2 
1.1 k0.3 
1.2 k0.Z 
1.4 3111.4 
1.3 c0.2 

1.4 rf0.1 
1.3 k0.4 
1.5 +0.2 
4.5 f 0 . 4  

1.4 -90.1 
2.1 -1-8.3 
1.9 2-0.2 

2.6 kO.2 
1.3 kO.08 
1.4 -1-0.2 

5 5  k 3  

28 + 2  

16 -kt 

11 
K2.3 

238 
14 

33 
450 
42.7 

2.4 
20 

3" 1 

2.8 

11 
44 
-95.0 
<3.5 
(5.4 
a . 0  
-3 .2  
<a90 
c3.2 

3.9 
19 

K2.7 
C3.6 
K3.2 
q3 .2  
C3.6 

K4.1 
- 3 . 4  
q5.4 

150 
1,300 

1s 
86 
4 . 1  

5 20 
49 
13 
16 

2,1900 

1.4 
0.94 
4.5 
1.2 
1.3 
1.3 

1.1 
0.96, 
5.6 
0.96 
1.2. 
1.8 
0.77 
0.79 
0,wo 
1 .o 
0.92 
1.1 
1.1 
0.89 
1.5 
1 .o 
0.99 
0.92 
0.8 1 
0.76 
2.4 
0.80 
1 .o 
1 .o 
5.5 

3.6 
3,7 
1 .s 

3.9 
2.3 
1.8 

11 

24 

19 



2 1 !?A 
$3 

2 2 8 8  
B 
c 
D 
E 

221.4 
B 
cr 
D 

54-81), 50K 60 -90 
90 120 

8 k:l, 43R Q 30 
30-60 
$:! 75 
75-95 
95 115 

84-25? 150R 0-30 
30 -60 
10-105 

105 135 

2-1 f 0 . 3  
1.lkO.1 
3.6 t 0.2 
1.7, ?- 0.a 
1.1 k O . 2  
1.1 3: 0.2 
1.3 * 0.4 

2.6 k 0.4 
1.8 3: 0.07 
l.4kO.l 

82 3 3  

43.4 
a . 3  
110 

4.7 
8.0 

<2.3 
<3.6 

3,700 
35 
14 
17 

6.0 
2.9 
3.1 
1.4 
1.0 
0.99 
0.89 

4.0 
3.1 
2.0 

93 

aLocations sf soil sarnpics aie slrown on Figs 3 3 I .  
bIndicatsd counting enor is at the 95% z o ~ f i ~ e n c e  ~cvel ( +- 2aI. 
‘The error of the reported radioildidC ccnccntration is i 3% (95% confidence level). 
“ ‘~oia~  analytical error of  measureinkilt results is t 370 (95% confidence level). 
eSystenatic samples are taken at grid locations iircs 
fBiased sarnj4cs W ~ X  taken froni areas shown to havc elevated gamma exposure rdtes 
“Augei samples are thosc take!! from hole:, drilled to furtiler define the depth and 

extent of contamination. Soli=; r i u j  be drilled in cltilzr contaminated OP uncontamiilatcd 
reg ism 

ctive of gamma expos:~s?. 
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1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
i9 
23 
21 
22 
23 
2s 
25 
25 
27 
25 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
413 
41 
42 
43 
44 
45 

38+64,05L 
37+50,19k 
36+50,17L 
351-50, 16L 
34450, 15L 
33+50,17L 
32+50, 18E 
31.4-50, 17L 
301-50, 19L 
28+50, 11L 
27+ 50,08L 
24+50,08L 
25+50,07L 
24-i-so, 061, 
23+50, 051, 
22350, 04L 
21 -f-S0,03L 
20SS0, 03L 

18.550, OIL 

M-W, $11, 

19i-50, 01L 

17.t-47, BL 

1 5 i 4 8 ,  OIL 
143-48, BE 
13 -1-48, 0SE 
124-55, pi?., 
11 +47, BI, 
104-50,03L 
94-56, 03L 
8 4-47, 051, 
7 + 5%,02L 
64-50, 05E 
5 +50, 85L 

1 1 -1- 00, 17R 
12.t 18, 17R 
12382: 16R 
14t5O: 22R 
15-1-35, 25W 
154-38, 13R 

164oQ, 15R 
17+QO, 23 
171-03, 1.58 
18 t m ,  23R 
18-t-01, 85R 

2.7 
2.7 
2.6 
2.4 
2.6 
2.6 
2.6 
2.7 
2.6 
1.7 
1.7 
1.7 
1 .I 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
l "2  
1.7 
1.7 
2.6 
1.7 
1.7 
1.1 
1.7 
1.7 
1.1 
1.7 
1.7 
1 .7 
1.1 
1.1 
1.1 
1.1 
1.2 
1.2 
1.2 
1.2 
1.2 
1.1 
1.2 
1.2 

0.- 15 1.6 k0.4 7.7 0.72 
0-15 0.94 -t- 8.06 8.1 0.96 
0 - 1  5 0.77CO.1 22 0.86 

None 
0-1 5 0-1 5 1.3 k0.1 9.0 1.1 
0-1 5 0-1 5 1.5 10.2 17 1.2 
None ' 
0-15 0-15 1.3 f0.05 5.3 1.1 
None 
None 
None 
0-1 5 0-1 5 1.4 k0.3 14 1.3 
None 
None 
None 
Gl 5 
0-15 
0--15 
None 
None 
None 
None 
None 
0-1 5 0-15 0.94 3: 0.1 8.2 1.8 
None 
MlXX 
Q--15 0.- 15 0.83 -t: 0. I 8.8 0.90 
None 
None 
None 
None 
0-1 5 0-1 5 1.6 c0.3 24 1.3 
Morle 
None 
0-1 5 0-1 5 0.56 kO.2 5.3 0.59 
None 
0-15 0-1 5 2.4 k8.l 93 2.7 
0--60 0-15 2.1 k0.2 94 1.7 
0-60 15-30 1.2 *0.09 24 0.96 
0-15 & l S  2.9 10.05 1319 3.0 
0-1 5 0-15 2.3 t0.3 60 2.1 
0-30 0-1 5 12 f 0 . 8  500 10 
@-15 0-1 s 1.9 *O0.88 37 1.8 
(3-15 &I5 5.9 10.3 260 5.3 
&15 Q--l5 1.9 37 1.7 
0-1 5 &15 2.4 f0.1 41 5.9 
0-15 0-1 5 1.4 3-0.3 31 1.6 
0-1 5 a-15 2.6 k0.5 54 2.3 



Hole Locationa 

46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
67 
63 
64 
65 
55 
67 
68 
69 
70 
71 
72 
73 
74 
75  
16 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 

19 f O O ,  23R 
19 4 00, 13R 
20+23. 23R 
204-23, 16R 
20-l-23, 13R 
20+23, 11K 
21 COO, 25K 
21 4-00, 13R 
22+50, 25R 
22+50,12R 
243-00, 08R 
25 4- 00, 13R 
25+00, l l R  
25 +CO, OiP. 
26+00, 07R 
27-C 13, 07R 
284-03, 06R 
29+21, 03K 
30+35, 30R 
31+00, 15R 
32 I 25, 15R 
32+96, 15R 
34+00, 158 
35+W, 15R 
36 +- 00, 14R 
374-03, 1415 
38+00, 15R 
29-t-37, 321, 
79 (-35, 38L 
28-1 00, 19L 
27+00, 191- 
26 f O O ,  21L 
25f00 ,  181, 
24 1-00, 16L 
23 i- (33, 16L 
21+38, 18L 
21 f 9 8 ,  201, 
703-93, 15L 
2O-C-00, 121 
19+@0, 121, 
18Jr00, 131. 
18+00, 16L 
17+00,14L 
16+00, 13L 
16f00 ,  16L 
32+24. 2OR 

b) 

1.2 
1.2 
1.2 
1.1 
1.2 
0.8 
1.2 
1 . 1  
1.2 
1.2 
1.1 
1.2 
1.1 
1.1 
0.9 
1.5 
1.1 
1.1 
0.6 
1.2 
1.2 
1.1 
1.2 
1.2 
1.2 
1.2 
1.2 
1.8 
1.2 
1.2 
1.1 
1.1 
1.2 
0.9 
1.2 
1.1 
1.1 
1.1 
!.I 
1.1 
1.1 
1.1 
1.1 
0.9 
1.2 
1.5 

-. . . . __ 

Estianatcd 
Depth vertical extent of 
of hole contaminated soil' 

- - 

0-15 
0-!5 
@ 15 
(r 15 
0 15 
0-30 
0-30 
0-1 5 
0-! 5 
0 45 
0-75 
0-90 
0 40 
0-15 
0-90 
0-75 
0 -60 
0 40 
G I 5  
0-1 5 
@45 
0-15 
0 30 
0-15 
0-15 
0 15 
0 15 

15-30 
0-! 5 
8-1 5 
None 
0- 45 
0-30 
w 5  
0 30 
0 60 
045 
0-60 
CL30 
0 105 
0- 90 
0 50 
0 60 
0 75 
0-1 5 
&45  

Region of Radionuclide concentration in regiox 
maxii*ruin of niaxiruuin contamination (pCi/g) 

contamination ~ - -_____- -- 

0 15 
0-1 5 
0 - 1  5 
&15 
@ !5 
0 15 
0-1 5 
0-1 5 
a-15 

15-30 
15-30 
45-40 

0 - 1  5 
0 15 
0-1 5 
0-1 5 
&I 5 
0 15 
0 !5 
0-1 5 
8-15 
0-15 
0 15 
0-1 5 
0-15 
8-1 5 
0 15 

15 30 
0-15 
0-1 5 

0 30 
0-1 5 
0-15 
&I5 

15-30 
0 15 
0-1 5 
0-1 5 
0-15 

15-30 
0-1 5 
8 15 
0 15 

15 30 
0 15 

1.7k0.4 
19 51 .0  
2.1 t0.2 
3.6 k0.2 

15 f 1 . 0  
7.6 2 0.2 
1.7 I-0.1 

10 23.0 
1.6 20.1 
4.9 f 0.'7 
7.1 k0.5 
4.3k0.6 
6.5-tO.3 
5.0k0.6 
3.9 2 0.1 
1.9 t0.5 
4.020.3 
7.7 :k0.6 
5.8 LO.4 
2.0 k 0.2 

28 21.0 
1.4 fO.l 
1.6 ii 0.4 
1 .I 3: a. 5 
1.4 10.2 
1.5 9 0.7. 
1.3 S9.08 

29 k0.7 
1.9L0.9 
1.2k0.2 

2.2.+0.10 
1.4 .? 0.0s 
5.4 k0.5 
1.8 k O . 1  
6.220.3 
2.6 ? 0.4 

24 f 0 . S  
l .4k0.2 

17 k0.7 
4.4 L 0.3 
2.5 f 0.2 
6.3 50.3 

43 +0.9 
1.5 + 0.07 
1.71t0.3 

23 
1400 

54 
140 

1100 
623 

35 
550 

14 
210 
660 
190 
360 
210 
120 
67 

150 
380 
390 

53 
1600 

14 
14 
13 
12 
25 

2000 
23 

5.4 

8 1  

54 
12 

250 
23 

330 
1 90 

1,200 

1,000 
150 
230 
290 

1,600 

22 

6.8 

8.6 

2 3 8 ~ 3  

.- 

1.5 

1.9 
3.2 

8.2 
1.8 
8.4 
1.3 
4.6 
9.8 
2.5 
4.6 
4.0 
3.8 
2,2 
3.1 
4.0 
2.6 
1.9 

1.3 
I .?  
1.4 
1.2 
1.4 
1.1 

1.5 
1 . 1  

1.5 
1.3 
7.7 
1.8 
8.0 
3.5 

1.5 

'1.3 
2.0 
6.6 

1.4 
1.6 

18 

16 

33 

25 

111 

10 

41 
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.... ........ .. ll___l_ __I _.I_ I__ I__. ........ 
Estimated egion of Radionuclide concentration in region 

Depth wrtical extent of maximum of maximum contamisiation (pCi/g) 
..... .- - Hole Location" of hole contaminated soilb contamination ........... 

._.. 

92 
93 
04 
95 
96 
97 
98 
59 

100 
101 
102 
103 
1 E44 
105 
1 Q6 
107 
108 
109 
1 IO 
111 
112 
113 
114 
115 
116 
117 
11% 
1 I9 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 

29 4-40, 261, 
294-2:, OS& 
29+2B, 09R 
244-50, 02K 
24-t 50, 10R 
24+50, 1SR 
24+0(1, 01R 
24-f00, 14K 
15f99 ,  10L 
14+94, 14L 
134-80, 2OL 
12-i-93, 19L. 
11 4-67, 151, 
10+9& 161, 
10t-98, 21L1 
l0l-98, 121, 
9 t88, 151, 
9 + 86, 20L 
9+86, 11L 
94-00, 11L 
84-00, 19L 
8+08,29L 
8-t-QQ8, 13L 
7 -too, B 91, 
64-02, 17L 
6-t-02, 28L 
64-02, 13L 
54-50, 28L 
5 - t  56,09R 
64-00, IOR 
7 + m ,  08R 
7i-00, 86R 
74-00, 19R 
7+00, OSR 
7+00, 01R 
8-l-00, 11R 
84-00, 208 

9+m* 13R 
91.85, 15R 
44-80> 29R 

3+50, 381, 
3 i- 30, BL 
3+15, 29R 
34-55, 30R 

84-00, OdR 

1.2 
1.2 
0.9 
1.1 
1.2 
1.2 
1.2 
1.2 
1.1 
1.1 
1.2 
1.2 
1.1 
1.1 
1.1 
1.1 
0.9 
1.1 
1.1 
0.9 
1.2 
1.2 
1.2 
I .2 
2.7 
1.2 
1.8 
1.8 
1.8 
I .8 
l . R  
1.8 
1.8 
1.8 
1.8 
1.5 
1.8 
1.8 
1.8 
1.5 
1.8 
1.8 
1.8 
1.2 
1.2 
1.1 

0-15 
0-1 5 
O--hO 
None 
0-75 
8-30 
W 5  
cr7  5 
6 1 5  
OL1.4 
0.- 15 
0.- 11 5 
0-1 5 
( r 1 5  
&--I5 
None 
(L-30 
0-.30 
None 
0- 15 
U 3 0  
0-30 
0.-30 
None 
0-75 
0-90 
0 . ~ 7 5  
0.- 180 
0- 105 
0-90 
0--98 
@-90 
8-90 
0-90 
0--9O 
%90 
0-30 
8-90 
Q--60 
0--15 
0-1 5 
0-15 
0---15 
0-1 5 
(1-15 
8-75 

1 2 6 ~ ~  2 3 9 h c  238ud (cm) 

0-15 0.56 _tr 0.05 34 0.62 
0-1 5 1,O kO.06 1.5 1.1 
@--I§ 3.7 f0.6 I BO 2.8 

._I _ _  ......... _I -- ........... .. II 

30-60 Not sampled at point of max cont. 
0--1s 
0--15 
0-1 5 
0-15 
0 - 1  5 
@--I 5 
0.- 15 
&I 5 
0-15 
0-1 5 

&15 
15-30 

0-1 5 
15-20 
15-30 
15-30 

0- 15 
0-15 
0-1 5 
0.- 15 

30-45 
0 -1  s 
0--15 
Q--l5 
0-1 5 

15-30 
15530 
0-15 
0- 15 

15-30 
O.-I 5 
0--15 
0-1 5 
0-15 
0 - 1  5 
0--15 
0-1 5 
0-15 

6.9 20.1 
0.93 20.2 
4.6 -?r0.3 
1.4 20.3 
3.8 20.4 
1.1 20.1 
3.9 $0.3 
0.77 k0.2 
5.0 f 0 . 4  
1.7 kQ.07 

250 
25 

140 
31 

140 
24 

160 
13 

240 
40 

0.76 k0.2 42 
2.1 20.2 38 

5.2 20.2 2 50 
Not sampled 
Not sampled 

1.9 +0.3 

13 1-0.6 

2.6 k0.3 
19 k2.0 
55 C4.0 
37 k3.0 

7.2 k0.6 
13 k0.7 
14 k0.5 
41 It2.0 

1.3 ~ 0 . 2  
6.2 k0,4 
2.7 20.1 
4.6 20.3 
5.6 t0.4 
3.0 k0.1. 
1.4 k0.09 
0.67? 0.07 
1.6 It0.2 
1.5 k0.2 
1.4 1-0.2 
1.0 kO.1 

11 21.0 

15 

600 
500 
9% 

900 
3, 
2,000 

370 
790 
670 

2,400 
32 

330 
64 

220 
260 
100 

5 1  

15 
18 
14 

5. I 

6.7 

3.5 
1.1 
2.6 
1.1 
4.6 
1.1 
3.1 
0.61 
4.2 
1.7 

0.64 
2.0 

6.2 

1.4 

10 
2.6 
0.41 

20 
54 
42 

11 
10 
41 

4.9 

1.7 
6.9 
2.3 
5.3 
4.4 
2.6 
1 .o 
0.90 
1.3 
1.4 
1.3 
0.99 



Locationa 

138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 

3+58,35R 
3+94,84L 
41-78, 32L 
4 3 43, 16M 
4+?5. 30R 
5 + 50, 54L 
6H?3,7SL 
7+00, 30L 
8-1-77, 69R 
8+8Q, !35R 
8 f 7 5 ,  200R 
8 3-20, 210R 
8-i-24, 150K 
8 f 1 5 ,  10014 
83  13, 39R 
7 + 64, 52M 
7- i  50, PllR 
7 f  73, 210R 
73-75, 210K 
7t36, 34R 
7 i-20, 40R 
6 4- 50, 50R 
5 f 8 8 ,  41R 
2388, ML 
2-i-68, 101. 
2+42. BL 
2+29, BL 
2+nn, 33L 
2 -t QQ3 7 3K 
14-43, BL 
1+00, 33R 
1 +oo, 30L 
0 4- 40, BC 
5 + 50, 381, 
64-00, 38L 
20+ 50, 02W 
25-550, 04L 
37-t-02, 14M 
304-98, 15R 
28t-02, 06R 
26+02,21L 
29-t-21, 12R 
2 7 1  10, 07K 
25+97, 07R 
25 t04, 23R 

184 243 47, 15R 

Depth 
of holc 

(in) 

1.8 
1.8 
3.0 
1.8 
1.8 
1.8 
1.3, 
1.8 
1.8 
I .8 
1.8 
0.9 
1.8 
1.8 
1.8 
1.8 
1.8 
0.9 
0.9 
1.8 
1.8 
1.7 
0.9 
1.2 
1.2 
1.2 
1.2 
1.1 
1.1 
1.1 
1.2 
1.1 
1.2 
0.9 
0.9 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 

Es tiinated Region of RadicJasnclide concentration In region 
vertical extent of maximum of maximam contamination (pCi/g) 

contaminated soilb contamination __ _I __ ____ __ - 
'*'Ita 2 3 9 y  ZlSud (Lm) 

- __I______ __ __ __ __ __ 

105 -188 
0-1 5 
0-1 5 

None 
0 15 
&I 5 
8-1 5 
8-15 
0-1 5 
0-75 
0-105 
0-!85 
0- 90 
0 105 
0--30 
0-75 
0 90 
0-120 
0- 105 
W90 
(r90 
0 105 
0 90 

None 
8-30 

None 
8 128 
0-30 
0-30 
0 30 
&30 
8-30 
&15 
@-45 
0 75 

None 
W15 
a-15 
0 15 
0-60 
045 
&120 
8-15 
0-30 
0-60 
0-15 

0 I5 
0-1 5 

0-15 
8 15 

0-15 
0-1 5 
0 - 1  5 
c-15 

90 105 
0-1 5 
Q-15 
0-! 5 
0--1 5 

30-35 
0-38 

15- 30 
30 45 
0-1 5 

15-30 
a-1 5 

0 15 

30-35 
0 15 

90- 105 
0-1 5 

120-135 
0 15 
0 15 

15-30 
&I5 

0 15 
0 15 
0-15 
0-15 
0 1  5 

90- 120 
0 15 
0-15 

45-60 

0-15 

0-1 5 

Not sampled 
1.0k0.2 6.5 0.9 1 
1.1 t 0 . 2  5.8 0.99 

1.6 1 0 . 3  19 
3.2 k 0.2 120 
1.720.2 34 
1.9 k 0.1 17 
1 . 6 + 0 3  14 

60 -3.0 6,100 
660 +30 22000 

2 3 " 0 4  32 
35 r 2 0  2,000 
16 k0.6 1,000 
3.3 20.1 190 

11 t08 550 
Not sarnpied 
Not ssrnplrd 
Not sampled 
Not sampled 

Not sampled 
200 +7 10,000 

300 k l 0  16,000 

1.5 
2.1 
1.4 
1.9 
1.2 

80 
790 

4% 
24 

13 

1.6 

3.5 

240 

240 

2 +0.2 32 2.0 

1,4 _+ 0.3 220 1.4 
1.720.09 21 1.5 
1.240.03 20 0.95 
1.8 -f- 0.09 32 1.7 
1.1 kQ.1 27 1 .o 
1.6 kQ.3 15 1.5 
1.1 k0.1 5.8 0.95 

Not sampled 
2.3 .(-a. 1 49 2. I 

Not sampled (scz bole: No. 13) 
Not sampled (see hole No. 71) 
Not sampled (see hole No. 65) 
Not sampled (see hole No. 62) 
Not sarnplcd (see hole Ne. 77 j 
1 .4 t0 .2  28 1 .o 
Not samplcd (see hole No. 61) 
Not sampled (see bole No. 60) 
Not sampled (see hole No. 57) 
Not sampied (see hole No. 97) 
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Table 5 (continued) 

Estimated Region of Radionuclide concentration in region 
Depth vertical extent of maximum of maximum contamination (pCi/g) 

IPok bcation’ of hole contaminated soilb contamination .. ._. 
(d (cm) (cm) 226Ra Z 3 q h C  2 3 8 ~ ~ 3  

185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
136 
197 
198 
199 
2 w  
20 I 
202 
201 
204 
205 
206 
207 

209 

210 
21 1 
212 
213 
214 
215 
216 
217 
218 
219 
220 
22 1 
__ 

23+98, 14R 
22452 ,128  
20498, 2SR 
184-94,12L 
17i-96, 131, 
12424, 17R 
12360, 32L 
7+96, 191, 

30+-54, 19R 
30f39 ,  19L 
293-04, 10R 
27+18, 14R 
264-32, 13M 
23+46, 17L 
233-09, 37R 
22+40, 4SR 
21-4-81, 38R 
13-4-59, 27R 
13-1-30, 28R 
11+77, 2 4 3  
9+48,22R 
9-i-20, 288  
9+22,16R 
9+88,20E, 
7+02, 16R 

6+80,28L 
5+58,09R 
5 4- 52, 20L 

14+48, 35R 
5 4- 50, SOL 
4+59, 106k 
7-t.90, 210R 
7+39,9GR 
7+10, 
5+89, 501R 
83-11, 43R 
8+25, 150R 

1.2 
1.2 
1.2 
1.2 
0.9 
1.2 
1.2 
1.2 
1.2 
1.2 
0.6 
0.6 
0.9 
1.2 
2.4 
2.4 
2.3 
1.8 
1.8 
1.7 
1.7 
1.7 
1.2 
1.2 
1.8 

1.2 
1.7 
2.4 
1.7 
1.5 
1.7 
0.9 
1.2 
1.4 
1.2 
1.2 
1.4 

&60 
Q-45 
0--30 
0-90 
0-30 
0-1 5 
None 
0-30 
0-30 
None 
0-120 
0-90 
0-60 
0-60 
None 
None 
None 
None 
None 
None 
None 
None 
None 
0-30 
0-7 5 

12--75 
0-165 
0.- 180 
0-30 
0-15 
@-I5 

0--90 
0-1 20 
0-60 
0-30 

8-3a 

0- 135 

0-15 
15-30 
15-30 
0-15 

15-30 
8-1  5 

0-30 
0-30 

0-60 
30-60 
0-30 
0-30 

15-30 
8-1 5 

0 - 1  3 
30-45 
60-90 
0-30 
0-15 
9-15 
0-30 
30-60 
0-30 
0-1 5 
0-30 
0-15  

Not sampled (see hole No. 99) 
Not sampled (see hole NO. 5 5 )  
Not sampled (see hole No. 52) 
Not sampled (see hole No. 8 5) 
9.2 2 0.8 360 6.3 
Not sampled (see hole No. 35) 

14 -1-0.3 8 70 10 
1.3+-0.1 7.6 1.2 

2.7 t 0.1 53 1.6 
2.4 rt 0.1 29 2.5 
2.4-1-0.2 40 2.8 

11 k0.2 490 6.2 

Not sampled (see hole No. 109) 
Not sampled 

(see holes No. 122, 123, 124) 
Not sampled (see hole No. 117) 
Not sampled (see hole No. 120) 

1.8 k0.2 44 1.8 
Not sampled (see hales No. 143, 172) 

1.5 +- 0.1 19 1 .s 
55 k3.0 2,700 2.4 
28 f 2 . 0  1,300 24 
16 +1.0 520 19 

10 f0.5 450 11 

Not sampled (see hole No. 160) 
3.6f0.2 110 3.1 

82 t 0 . 3  3,700 93 
- 

‘See Figs. 16- 31 for location. 
bCcmbaminatcd soil i s  defind m soit having concentrations of 226Rd or 2 3 ~  equal to or greater than the 

‘The trrm of the reported radionuclide concentration is less than 4 5% (95% confidence level). 
‘The total analytical error i s  less than t 3% 195% confidence level). 

criteria given in Table 1; or giving rise to 1 ,OC@ cpm or more On the shielded scintillator. 
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tmtion of selected radio 
rsliger holes at the Latty 

30 84-47, 05L 
31 73-50> 02L 
32 5 -I- 50, 051, 
33 5 4-50, 07L 

151 8-9 15, lOOR 
152 8 f l 3 ,  39R 
157 7 + 36, 95R 
159 6-i-50, 50M 

<0.27 
<0.27 
<0.27 
<0.8 1 
<8.1 

<OS4 
<OS4 

1.9 :?: 3.5 

K6.7 
<6.3 
<6.7 
6 . 7  
30 

53 
63 

3.7 k 1.3  

<0.8! 
<0.81 
<1.1 
<0.8 1 

1.1 tO .14  
2.0 kO.16 

0.86 kO.11 
<1.5 

0.27 3- 2.2 
0.27k2.2 
2.2 $2.4 
0.27 t 2 2 

0.27 -t- 2.2 
0.27 rtr. 2.2 
2.7 1 2 . 1  

<1.9 

aSee Figs, 16 -3 I for Iscations of auger holes. 
bInd3catcd errors associated with concentrations are 2g (95% confidence level). 
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Table 7. Summary of measurements and s a ~ ~ l ~  results 
at Latty Avenue (LMO1) 

.--_l-..__l_..-- __I_.- p___.-- --_I_... II_ -..___ l_l__ 

Number of 

samples 
Measureiraeet or sample type measurement/ Range 

I _ _ _ ~  -..-I. ___ _._I_ ~ . - _ I I  .-...---.-.I___. _ll__l _____  
earnma exposure rate at 1 m (pR/h)a 

G m m a  exposure rate at surface (&/h)a 

Scan, gamma exposure rate near surface ( p R / l ~ ) ~  

Concentration of 226Ra in surface soil (pcilg), 

Concentration of "'Th in surface soil (pCi/g), 

Concentration of 2 3 8 ~  in surface soil (pCi/g), 

Concentration of 226Ra in surface soil (pCi/g), 

Concentration of 23"rh in surface soil (pCi/g>, 

Concentration of 2 3 8 ~  in surface soil (pCi/g), 

Maximum 226Ra concentration in soil from auger 

~ a ~ i ~ ~ ~  23@Th concentration in soil from auger 

Maximum 238W concentration in soil from auger 

Concentration of 226Ra in water from auger 

Concentration of "0Th in water from auger 

Concentration of 2 3 8 ~  in water from auger 

Concentration of "'Pb in water from auger 

systematic locations' 

systematic locations' 

systematic locations' 

biased locationsd 

biased locationsa 

biased locationsd 

holes, (pCi/g)c 

holes, (pCi/gY 

holes, (pCi/gY 

holes, (pCi/L)' 

holes, (pCi/Llf 

holes, (pCi/L)' 

boles, (pCi/L)f 

336 

336 
- 

111 

111 

111 

3 

3 

3 

22 1 

221 

22 1 

8 

8 

8 

8 

4-380 

4 4 9 0  

6-720 

1.a-12 

1.6-631) 

0.99-1 5 

8.3--12 

350-810 

5.4-8.7 

0.56-660 

0.90-22,w 

0.4 1-790 

<0.27-<8.1 

<0.81--2.0 

3.7-63 

XO.27--2.7 

"At grid points. 
'Scan of entire property. 
'Systematic samples, Table 4. 
'Biased samples, Table 4. 
'Auger hole samples, Table 4. 
'Water samples, Table 6. 

Mean 

15 
17 
- 

2.7 

54 

2.1 

9.7 

550 

7.6 

- 

- 

- 

1.6 

1.1 

22 

1 .o 
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Fig. A.2. G le of auger bole 2. 
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.) Gamma profils of auger hole 8. 
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