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1 General 

The title of the report “Compilation of Surface Soil Sample Data…” 
implies that all the samples were collected from the surface. Many of 
the soil samples discussed in the report were collected from 
subsurface intervals. Additionally, in the second paragraph of the 
Introduction, the text states that samples were collected on the 
“Seaway Industrial Park property where a subsurface layer or lens of 
MED impacted material was encountered during excavation”. 
Suggest revising the title of the report by deleting the word surface. 
Additionally, in Table 1 suggest revising the depth column or 
providing a footnote for clarification. 

Title of report will be changed to “Compilation of Soil Sample 
Data Seaway Southside Area (East of Ashland 1 Final Status 
Survey Units 24 and 31), Tonawanda, New York”. Table 1 will be 
revised to indicate the sample depths. 

2 General 

It is my understanding that the “Seaway Southside Area” includes all 
the areas east of the Ashland 1 site including the areas east and north 
of the remediated Seaway Area D property.  However, the report 
does not include the samples collected on the Seaway Industrial Park 
east and north of the FSS class 1 units for Seaway Area D. I know 
that these data are included in two other reports. For clarification, I 
would recommend revising the report title to “Compilation of Soil 
Sample Data Seaway Southside Area (East of Ashland 1 Final Status 
Survey Units 31 and 24), Tonawanda, New York”. 

See Response #1. 

3 1.0 

In the second sentence of paragraph two of the Introduction, “Unit” 
should be “Units”. In the third sentence of paragraph two “is 
exceeds” should be “that exceed”. In the third sentence of paragraph 
two suggest changing  “site-specific threshold” to “site-specific 
cleanup criteria”.  

Comment noted. Text will be changed. 

4 Figure 1 

The gamma walkover data collected east of FSS Unit 31and shown 
in Figure 1 are not discussed in the report. Recommend providing a 
short paragraph about these data that includes when the survey was 
conducted.  
 In the legend of Figure 1, suggest adding “Gamma Walkover Data” 
above the color-coded circles and rate measurements.  

 Comment noted. Text will be added to identify the dates of these 
walkovers. 
 
 
“Gamma Walkover Data” will be added to the figure. 
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5 Figure 1 
and Table 1 

Samples A1-SC-SC-0839 and A1-SC-SC-0842, collected in the 
buffer zone east of FSS Unit 31, are included in the report. In 
previous discussions, it was my understanding that samples collected 
in late February and early March 2002 were used to guide the 
excavation and have subsequently been removed. If these two 
samples are listed in the report should the other samples collected in 
the same general vicinity and during the same time period also be 
included (e.g., A1-SL-SC-0843, A1-SC-SC-0844, A1-SC-SC-0835, 
and A1-SC-SC-0836)? 

Sample A1-SC-SC-0839 remains in place due to its location on a 
wall where no further excavation took place. A1-SC-SC-0842 was 
presented on the drawing because no definitive information was 
found to indicate that it had been removed. Regarding the other 
samples cited (A1-SL-SC-0843, A1-SC-SC-0844, A1-SC-SC-
0835, and A1-SC-SC-0836) review of Daily QC Reports and SEC 
drawings indicate that these soil samples were removed during 
excavation activities in February 2002.  

USACE 
Comments    

1  

There are two pink lines on Figure 1.  One is identified as the 
property boundary.  The other is not identified. 
 

The line identified as Property Line is the Ashland 1 eastern 
property line.  The second line indicates the eastern boundary of a 
60’ wide easement granted to the New York Central & Hudson 
River Railroad. It is embedded in the CAD survey drawings. The 
line will be removed to eliminate any confusion. 

2  

“The location of TP 402 was selected to confirm subsurface 
conditions reported at a former soil boring location (B03R008) 
drilled for the Remedial Investigation Report for the 
Tonawanda Site by Bechtel. Radiological analysis of soil 
collected from 5.0 feet to 6.0 feet below grade at this 
borehole indicated Th-230 at 78.0 pCi/g.” 
 
The 78 refers to the RI, not the test pit sample, but I’m not 
sure this is clear. 
 

The Th-230 result (78 pCi/g) cited was from a soil sample 
collected from the borehole installed by Bechtel as part of the 
Remedial Investigation. The Th-230 result (603 pCi/g) for soil 
collected from testpit TP 402 (A1-SL-TP-0065) is presented in 
Table 1. A sentence will be added to direct a reader to the table for 
the testpit soil result. 

3  Please number pages Comment noted. The document will be paginated. 
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Compilation of Soil Sample Data 
             Seaway Southside Area 

           (East of Ashland 1 Final Status Survey Units 24 and 31) 
             Tonawanda, New York 

 
 
1.0 Introduction 
 
The U. S. Army Corps of Engineers (USACE) Buffalo District was designated by 
USACE Headquarters to remediate radiologically contaminated sites located in the 
Town of Tonawanda, New York. Remediation of the Ashland 1 site is part of the 
USACE’s Formerly Utilized Sites Remediation Action Program (FUSRAP), which was 
established by the Department of Energy (DOE) to identify, investigate and cleanup or 
control sites previously used by the Atomic Energy Commission (AEC) and its 
predecessor, the Manhattan Engineer District (MED). IT Corporation (IT), now Shaw 
Environmental & Infrastructure, has been designated the Remedial Action Contractor for 
the Ashland 1 and Seaway D Site. 
 
The purpose of this report is to present data collected from the Seaway Southside Area 
during remedial action operations conducted at the Ashland 1 site. Samples were 
collected on the Seaway Industrial Park property from an area located to the east of 
Final Status Survey (FSS) Unit 31 and 24 where a subsurface layer or lens of MED 
impacted material was encountered during excavation. The material contains 
concentrations of Thorium–230 that exceeds the site-specific cleanup criteria of 40 
picocuries per gram (pCi/g) as outlined in the Ashland 1, Ashland 2 and Seaway Area D 
Record of Decision (ROD).  
 
To prepare this submittal, the Ashland 1 project records were reviewed to determine the 
extent of the remedial action on the Ashland and adjacent Seaway properties. Records 
consulted included:  
 

• Daily Quality Control Reports documenting day-to-day excavation activities,  
• Review of project photographs,  
• Excavation diagrams and gamma walkover maps prepared by Safety and 

Ecology Corporation (SEC),  
• Civil and FSS survey maps prepared by Niagara Boundary, 
• Analytical testing results from gamma spectroscopy analysis performed at 

SEC’s onsite laboratory, and, 
• Field notes from project personnel involved in the remedial effort. 
 

As the remedial effort performed earlier at the Seaway Area D has already been 
documented and submitted to the USACE, no review of that report was made.  
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2.0 Findings 
 
Excavation in Final Status Survey (FSS) Unit 24 began on August 23, 2001 and was 
completed on November 9, 2001. Excavation in FSS Unit 31 proceeded between 
February 11 and March 27, 2002. Under direction of the USACE, excavation limits of 
both units were extended beyond the eastern Ashland property line onto the adjacent 
Seaway property in order to remove MED related material and to establish a buffer zone 
beyond the Ashland property line. For Final Status Survey purposes, the boundary for 
both FSS units was established at the property line between the Ashland and Seaway 
parcels. Gamma crosswalk surveys and FSS soil sampling have verified remediation on 
the Ashland portion of these units. However, an unspecified volume of MED-related 
material remains on the adjacent Seaway property. 
 
2.1 Buffer Zone Adjacent to Survey Unit-31 
 
Review of the Ashland project records indicates that the buffer area on the Seaway 
landfill property, adjacent to Survey Units (SU) 31 and 24, has an indeterminate amount 
of MED-related material remaining in place (Figure 1). Initially, excavation proceeded up 
to the Ashland property line where MED-related material extended onto the Seaway 
property adjacent to the SU-31 area. In January of 2001, IT requested direction from 
USACE as to whether the material should be removed beyond the property line. The 
USACE directed that three (3) testpits be completed to determine whether the material 
was present in the subsurface beyond the property line. The testpits were excavated on 
June 4, 2001. Discrete soil samples (A1-SL-TP-063 through 065 from TP 400 – 402 
respectively) collected at depths of approximately 4.5 feet to 5 feet below grade 
exhibited Th-230 concentrations exceeding ROD criteria. Testpits TP 400 and TP 401 
were located on the west side of the Seaway access roadway. TP 402 was installed on 
the east side of the road. The location of TP 402 was selected to confirm subsurface 
conditions reported at a former soil boring location (B03R008) drilled for the Remedial 
Investigation Report for the Tonawanda Site by Bechtel. Radiological analysis of soil 
collected from 5.0 feet to 6.0 feet below grade at this borehole indicated Th-230 at 78.0 
pCi/g. 
 
Subsequent excavation performed in the buffer area resulted in the removal of material 
evaluated by TP 400 and TP 401. The area at TP 402 (A1-SL-TP-0065) was not subject 
to further excavation. Radiological results of the soil sample collected at TP 402 are 
presented in Table 1. 
 
2.2 Survey Unit-31 Buffer Zone “Lens” 
 
Excavation of the area east of SU-31 exposed a “lens” of material in the eastern 
sidewall that was characterized by soil sampling in April 2002. A total of 12 soil samples 
were collected by advancing a soil auger approximately 6 inches horizontally into the 
contaminated layer. Four (4) samples were collected on April 2, 2002. An additional 
eight (8) soil samples were obtained on April 23, 2002 following dewatering of the 
adjacent floor area. All samples were analyzed by gamma spectroscopy at the on-site 
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lab. A total of nine (9) samples (A1-SL-SC-0878 through 0881 and A1-SL-SC-0901 
through 0905) were found to have Thorium-230 concentrations that exceeded the 
cleanup criteria of 40 pCi/g (Table 1).  These impacted sample locations are bounded to 
the north by A1-SL-SC-0907 (Th-230: < 10.0 pCi/g) and to the south by A1-SL-SC-0896 
(Th-230: < 10.5 pCi/g) and A1-SL-SC-0906 (Th-230: < 10.5 pCi/g).  
 
According to sample log sheets completed at the time of sampling, the lens is described 
as being approximately 12 to 18 inches thick and is comprised of black to reddish 
granular material mixed with clay. The lens appears to taper to less than 6 inches at its 
north and south ends. Due to the paucity of data concerning the lens’ geometry or areal 
extent beneath the Seaway property, accurate quantification of the volume of material 
remaining in the lens was not possible.  
 
Shortly after collection of the second set of lens samples, the USACE directed that site 
activities cease and the Ashland 1 project undergo demobilization until further funding 
could be secured. As a result, no further investigative or remedial work was performed 
in the buffer zone area after April 23, 2002.   
 
Gamma walkover data shown on Figure 1 was acquired from the buffer zone on two 
different dates. The north end of the zone, northwest of sample location A1-SL-SC-
0831, was walked on March 19, 2002 and the remaining portion was walked April 24, 
2002.   
 
2.3 Survey Unit-24 
 
The excavated footprint of the buffer zone extended east beyond the SU-24 boundary 
line and onto the Seaway property. Surface soil samples collected in this area (A1-SL-
SC-0865 through 0867 and A1-SL-SC–0897 through 0900) were submitted for on-site 
gamma spectroscopy and were found to be below the site-specific cleanup criteria. In 
April 2002, direction was given by USACE to install a minimum of three test trenches 
along the SU-24/Seaway Landfill property line to determine investigate for the presence 
of MED material east of the SU-24 boundary line. This scope of work was only partially 
completed due to the demobilization effort that commenced on May 1, 2002. Surface 
soil samples were collected as described above. However, no subsurface samples were 
collected from the sloped areas adjacent to SU-24’s northeast corner.  
 
Figure 1 shows the location of soil samples collected in the buffer zone area and 
gamma walkover data acquired prior to demobilization. Sample identification, date of 
collection, location coordinates, static counts and analytical results are presented in 
Table 1.  
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SAMPLE ID DATE NORTH EAST DEPTH CPM Th-230 (pCi/g) U-238 (pCi/g) Ra-226 (pCi/g) Comment
A1-SL-SC-0839 2/25/2002 1090821 410021 0-6" 120421 1853.7 154.5 10.6
A1-SL-SC-0842 3/6/2002 1090904 409957 0-6" 15239 82.5 27.8 1.3
A1-SL-SC-0865 3/20/2002 1090746 410069 0-6" 16388 <6.0 2 0.2
A1-SL-SC-0866 3/20/2002 1090743 410068 0-6" 15388 13 3 0.3
A1-SL-SC-0867 3/20/2002 1090712 410084 0-6" 16278 25 3 0.4
A1-SL-SC-0878 4/2/2002 1090921 409951 6" 20246 149 23 1.9 From Lens*
A1-SL-SC-0879 4/2/2002 1090911 409958 6" 25173 753 62 4.7 From Lens*
A1-SL-SC-0880 4/2/2002 1090899 409966 6" 20246 629 68 4.1 From Lens*
A1-SL-SC-0881 4/2/2002 1090889 409971 6" 53096 742 69 4.8 From Lens*
A1-SL-SC-0896 4/23/2002 1090802 410031 6" 18030 <10.5 2 0.2 From Lens*
A1-SL-SC-0897 4/23/2002 1090726 410070 0-6" 6283 <6.1 <0.9 0.1
A1-SL-SC-0898 4/23/2002 1090698 410090 0-6" 8633 <6.5 1.6 0.2
A1-SL-SC-0899 4/23/2002 1090684 410099 0-6" 6255 <10.4 1.2 0.2
A1-SL-SC-0900 4/23/2002 1090664 410114 0-6" 8654 <8.9 <1.1 0.1
A1-SL-SC-0901 4/23/2002 1090809 410027 6" 75742 979 89 9.1 From Lens*
A1-SL-SC-0902 4/23/2002 1090824 410017 6" 76475 1762 136 9.3 From Lens*
A1-SL-SC-0903 4/23/2002 1090838 410006 6" 79502 1563 167 14.0 From Lens*
A1-SL-SC-0904 4/23/2002 1090857 409994 6" 80308 1442 220 13.7 From Lens*
A1-SL-SC-0905 4/23/2002 1090876 409982 6" 76224 648 69 4.1 From Lens*
A1-SL-SC-0906 4/23/2002 1090787 410042 6" 13971 <10.5 2 0.2 From Lens*
A1-SL-SC-0907 4/23/2002 1090928 409945 6" 13602 <10.0 2 0.2 From Lens*
A1-SL-TP-0065 6/4/2001 1090866 410003 4.5' - 5.0' *31823 603 49 4.5 East of Seaway Rd.

* - Soil sample collected approximately 6" horizontally into lens.

Table 1 Seaway Southside Area East of FSS Units 24 & 31
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Project Number. 118V 

Enworunonllll Cor. FIA 

S<lmpof Dolo Obit 
10 Cdl.cto~ AJII>ifl"" SOGID Viii 1110 I.AD 10 

A 1SCOM 03/06/02 03112102 99ASO 71 662. 
A1SCQa42 03106/02 0311210~ 99ASOI71 682 0 DAY 

A1SCU042 03/(16102 03/12/02 99AS0171 S I! C. 662 0 DRY 

A1SC0042 03/06/02. 03112/02 99AS0171 S E.C. 682,0 DRY 

A 1 SC0842 03/(18/02 0311210? 99AS0171 S E C 682 0 ORY 
A 1BCOM2 03/06102 03112/0? 99ASOrt1 S ,E.C. 682.0 OHY 

A1SC0842 031()8/02. 03112/02 99AS0171 S E.C. 662 0 IJHY 

A!SC0042 03/(lU/02 03/12/02 99AS0171 S E.C. 662 0 DRY 

M SC0642 031()6/02 03/12/02 99ASO'I7 I S.E.C. Ga2.0 CAY 

A1Scoa42 03/UB/02 OS/12102 99AS0171 S u .C 682,0 CRY 

----~--~A~1~S=C0~8~4~2 ____ ~0~3/~1~~~2--~03J~I~2~10~2---99~A~S~0~17~1--S~.~~~C~.--~68~~0 CAY 
A 1TPCI002 03/07102 03/11/02 ODAS017'1 S.E.C. 97 1 0 rJRY 
A1TP0092 031<17102 Ol/11/02 99AS0171 s.e C 971 0 DRY 

A1TP0002 03/07/02 03111102 99AS0171 S I!.C 971.0 ORY 
A 1TP0092 03107/02 03/1110' 99AS017 1 S.E..O. 971,0 ORY 

A 1 TPOOII2 031117/02 03111/0~ lll!AS017 I S E.C 971 0 OR'( 

A1TP0002 03/117/02 03/1 110? 99AS0171 8 E C. 971.0 DRY 

A 1TP0092 031<l7102 03/11/02 99AS0171 S E. C. 07 1 0 DAY 

A1TP0002 031117/02 03111/02 99AS0171 8 E. C. 971 0 DAY 

A1TP0002 03/IJ'/102 03111102 99AS0171 S.E.C. 971.0 CAY 

A1TP00ln 03107/02 03/11/02 99l\S0171 S E.C. 971.0 OAY 

A1TPOO!J2 03/tl7/02 Ol/11/02 99AS0171 8.EC 971.0 DRY 

AlTPOOUO 03/07/02 0~/11102 90AS0171 S.e.c 792.0 ORY 

A1TPOOIJ9 03107/02 03/11/02 99AS0171 SEC. 792,0 OAY 

A1Tr>0069 031<!7/02 03/11/0:1 09AS0171 SEC 702.0 DRY 

A1TPOOOD 0311)7/02 03111/02 99/150 '171 S E.C 792,0 DRY 

A ITP00a9 03!cl7/02 03/11102 99ASOI71 S E.C 79!!.0 DRY 

Appr011et1 ny. ------

SOil 

SOIL 

SOIL. 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOil 

SOIL 

SOIL 

SOIL 

SOIL 
SOIL 

SOIL 
SOIL 
SOIL 

SOIL 

OiliO 

·0 OtlO 

C8·137 0 04 

AA·226 1.25 

AC·227 0.03 

RA·228 0 55 

flt-228 0.&5 

1'11·232 0.55 

rU-230 82 ~9 

PA•231 1.00 
U·238 27,78 

AM-241 0.80 

K· 40 OA3 
C8-137 0 03 

RA·226 0 25 

AC·227 0.04 

RA·228 0 23 

TH·226 0.23 

1'1+232 0.23 

TH·230 780 

PA·231 0.20 
U·236 1.02 

AM·241 020 

K·•IO 1.0() 

CS.137 0 04 
AA·226 0 17 

AC·227 o.oa 
HA·228 0 37 

F.nor ~~ 

0.00 PCI/0 

0 01 PCI/0 

0.04 PCVO 

0.03 POI/G 

0.02 PCIIG 

0.02 PCI/0 

0.02 PCI/0 

4.34 PCIIO 

0.06 PCI/0 

1.1 1 POliO 

000 PCIIG 

0.00 PCIIG 

000 F'CIIG 
0.01 PCUO 

0,00 PCIIG 

0.01 PCIIG 

001 POliO 

O.D1 PCIIG 
0.00 PCIIG 

0.00 PCI/0 

0.30 PCf/0 

000 PCIIO 

0.00 !'CliO 
o.oo PCI/0 

0.01 PCIIG 
0.00 POliO 
0.02 PCIIG 

I USAAP HmiiOIOOICal Repo, 
Prlnlod 03114/2002 

Page 1 of7 

GAMiv1ASi>EC 0.99 

GAMMASPEC 0.03 

GAMMASPEC 0.03 

GAMMASPCJC 0.04 

GAMMASPEC 0 07 

GAMMASPEC 0.07 
GAMMASPJZI:J 0.07 

GAMMASPI'•: 15.70 
GAMMASPJ::o; 0,25 

GAMMASJ>LC 2.43 

GAMMASPCG, __ ,:o0.~66,__ 

GAMMASPE!C 0.43 

GAMMASPtC 0.03 

CAMMASPI!C 0.01 

GAMMASPEC 0.04 

GAMMASPI!C 0.04 
GAMMASPEC 0.04 

GAMMASPeC 0.04 

GAMIW\SPt:C 7.80 

GAMMASPEC 0.20 

GAMMASP!.C 0.96 

GAMMASPFC 0.20 

GAMMASPEC 1.00 

GAMMASPf.C 0.04 

GAMMASPI!C 0.02 

Gf•MMASfll G 0.06 
GAMMASPI C 0.05 



FUSRAP 

lDC.Ldi!U 

&.h WI.!Hi 

" Ord 1 Numtitr 

Pro)oct "llln l>tll 

Euwonm"r' ~1 ;at 

Samplo 
ID 

A1SC0848 
A1LCSFOC 

A1LCSFOC 
A1SC0849 

A1SCOS49 
A1SC0849 

A1SC0849 

A1SC0849 
A1SC0849 

A1SC0849 

A1SC08411 

A1SC0849 
A1SC0849 

A1SC0849 
"5008 

A'ISCOSBS 

A1SC0866 
A1SC0868 

A1SCO!I8& 
A1SC0886 

A1SC0866 

A1SC08BG 
A1SC0868 

A1SC0868 

A1SC0868 
--.J-.....;,A;,;..:1SC088~ 

A1SC08B5 

Field Gamma Spoc~rotcopy FUSRAP RadlologiC81 Ropot11 
Prlot&d 214103 

Pooo3of7 

ASHLAND 1 

Oo1e Enk o<j 3125102 

1189 

AA 

Ooto D•t• 
C<>l,..le<J Analyzed 

03/04/02 03120/02 99AS0173 S.E.C. 

01101/02 03/21/02 991.80173 S E.C 
01/01/02 03/21/02 99AS0173 S.E C. 

03/00/02 03121102 99AS0173 S.E.C. 
03/06/02 o3/21i02 ll9AS0173 s .e.c 

03/06/02 03121102 99AS0173 S.E.C 
03106102 03121/02 99AS0173 SEC. 

03106102 03/21/02 91lAS0173 S E.C 

03100/02 03121/02 99AS0173 S.E.C 
03100/02 03121/02 99AS0173 S.E,C 

03/06/02 03/21/02 SeASD173 S,c,C. 

Vol AhtJiyfo 

841.0 ORY SOIL AM·2•1 

832.0 DRY OCSPIKE Cs-137 
832 0 DRY OCSPIKE AM·241 

795,0 DRY SOIL K-40 
795.0 DRY SOIL CB-137 

795.0 DRY SOIL RA-226 
795.0 DRY SOIL AC-227 

795.0 DRY SOIL RA-228 
795 0 DRY SOIL 

795.0 ORY SOIL 

795 0 ORY SOl~ 

TH,228 

Tl~-232 

TH-2JO 

0.04 

6225 
217.47 

0.14 
0,01 

0.06 
0.01 
010 

010 
010 

162 

0.00 PCIIG 
2.93 PCI/G 

1 I 12 PCI/G 

000 PCIIG 
0.00 PCIIO 

000 PCVG 
0.00 PCI/G 

0 .00 PCIIG 
000 PCIIG 

0.00 PoliO 

0.00 PCI/0 

AflaJyllcaf 
!Mihod 

GAMMASPEC 

GAMMA SPEC 

GAMMA SPEC 
GAMMASPEC 

GAMMASPEC 
GAMMASPEC 

GAMMASPE;C 
GAMMASPEC 

GAMMASPEC 
GAMMASPEC 

GAMMASPEC 
03100102 03/21/02 99AS0173 S.E.C. 7950 DRY SOIL PA·231 O.Oll 0 00 PCVG GM1MASPEC 

0310G102 03121/02 91lAS0173 S E.C. 795 0 DRY SOIL lJ,238 0 21 0 08 PCUG GAMMASPEC 
03108102 03/21/02 99AS0!73 S.E.C. 795.0 ORY SOIL AM·241 0.04 0.00 PCI/G GAMMASPEC 
.0,::3;,12;.;0,-,10"'2--"'o3"'12"'21"'o"'2,..--,.,09'"A"'S"0"'17'"3,..-,..6.""E:"'c"". -___,.75""1".0;;-;D:;,RI;;:Yr--:s:;-:o..-rir-L --,K,..·""4o;;---o;;-.n:97;--;o''.oo ~CliO RAM~ GAMMASPEC 

03/20102 03/22/02 91lAS0173 S,E.C. 751.0 DRY SOIL CS-137 0.03 0,01 DCI/GRAME GAMMASPEC 
03/20102 03122/02 99AS0173 S.E.C, 751,0 DRY SOIL RA-226 0.28 0.01 ~CVGRAMf GAMMASPEC 

03120102 03122102 99AS0173 SE.C. 751.0 DRY SOlL AC.227 0.1~ 001 '(:o!GRAME GAMMASPEC 
03120102 D3122/02 99AS0173 S.E,C. 751.D ORV SOIL RA·228 0 35 D.02 :ICVGRAME GAMMASPEC 

03120/02 03/22/02 99AS0173 S.E.C. 751.0 DRY SOIL TH-228 0.35 0 02 i!CVGRAME GAMMASPEC 

03/20/02 03/22/02 Q9AS0173 S.E.C. 751 ,0 ORV SOIL TH-232 0.35 0,02 DCI/GRAME ClAMMASPt;;C 
03/20/02 03/22/02 99AS0173 S.E.C. 761.0 DRY SOIL TH-230 12,69 1 SB~CIIGRAME GAMMASPEC 

03120/02 03122/02 OOA80173 S.E.C. 751.0 DRY SOIL PA-231 0.20 003>CI/ORAME GAMMASPEC 

03120102 03122102 911AS0173 SE.C. 751,0 DRY SOIL ll-238 2 .54 026:104'0RAME GAMMASPEC 

03/:~2~01~0~2-,..-0:::3/:-::2:::210-::=2-~9:-:S:-:A-.:S~OI:-::?3 ,_,s,.,.E.,;.c,. __ 7_51,.,.0,-::0,R~Y,_-::601L AM·241 0.32 ~~~RAME GAMMASPEC 
03/20/02 03/22102 99AS0173 S.E.C, 780.0 ORV SOIL K-40 0.96 0 00 oCUCilRAME GAMMASPEC 

03/20/02 03122102 QQAS0173 S.E.C. 780.0 ORY SOIL CS·137 0.02 0.01 ~OVGRAM~ GAMMASPEC 

MOll 

004 
2111 

1100 

0 14 
0.01 

000 
001 
0 01 
001 

0.01 
1.02 
004 

022 
004 

097 

0.03 
0.02 

00~ 

004 

004 
0.04 
8.17 
0 1? 

1 19 

0..!1 
0.96 
om 

Approved --------
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FUSRAP Fiald Gamma Spectroscopy 

I otltlio>fl • ASHLAND 1 

::aJh: wr.:u D 1:' J 3125102 

l/'lor'< 0!•1•• Nl.,>t;e, 
Pmj• '1 t IUII1bnr 1189 

EnwonlfhU!hll L 11 RA 

_,.. o.t. Dolt r 

10 Cdloctod Anotytt4 "" "'*If• 
A1S00865 03/20/02 03/22102 99AS0173 s.e.c 780.0 DRY SOIL RA•228 

A1SC0665 03/20102 03/22102 QDA$0173 s.e.c. 700.0 CRY SOIL AC.227 

A1SC0865 03120102 03122/02 99AS0173 S E.C 7600 DRY SOIL RA·228 

A1SC0865 03120102 03122102 99AS0173 se.c 7600 ORY SOIL Tli-228 

A1SC086S 03120/02 03122102 99AS0173 S.E.C. 7000 DRY SOIL TH·232 
A 1SC0865 03/20/02 03/22/02 99AS0173 s.e.c. 780.0 DRY SOIL TH·230 

A1SC0865 03/20102 03/22/02 99AS0173 S.E,C~ 700.0 DRY SOIL PA·231 

A1SC0865 03120/02 03/22/02 99AS0173 s.e.o 780.0 DRY SOIL 0 ·238 
03120102 03122102 99AS0173 SE.C 7800 DRY SOil AM·241 

03/20102 03/22102 99AS0173 S.E.C 786.0 CRY SOIL K-<10 
A1SC0870 03/20102 03/22/02 99AS0173 S.E.C. 7!10.0 CRY SOIL 08-137 

A1S00870 03/20102 03/22102 99AS0173 S.EC. 700 0 CRY SOIL RA-226 

A1SCD870 03120102 03122102 99AS0173 s.e.c. 788 0 DRY SOIL A0.227 

A1SC0870 03120102 03122102 99AS0173 s .ec. 7880 CRY SOIL RA·228 

A1SC0870 03/20/02 03/<12/02 99AS0173 s.e.c 788.0 DRY SOIL TH·226 

A1SC0870 03/20/02 03122/02 IIIIAS0173 s.e.c. 70(J.O DRY SOIL TH·232 

A1SC0870 03120/02 03122102 09AS0173 S.E.C 786.0 DRY SOIL rH-230 

A1SC0670 03/20102 03/22102 99AS0173 S.EC. 788.0 CRY SOIL PA-231 

A1SC0670 03120102 03122102 119AS0173 SEC. 788.0 DRY SOIL lJ-238 
A1SC0870 03/20/02 OS/22102 99AS0173 s.e.c. 706.0 DRY SOIL AM·241 

A1SCOSC!8 03/20102 03122/02 e&AS0173 S.E.C. 607.0 DRY SOIL K·40 

A1S008e8 03120102 03/22102 911ASD173 s.ec 887.0 CRY SOIL CS.137 

A1SC0868 03120102 03122102 99AS0173 SE.C 887 0 DRY SOIL RA·22i5 

A1SC0888 03/20/02 0312V02 99AS0173 s.e.c. 887.0 DRY SOIL A0.227 

A1SC0888 03/20/02 03122102 119AS0173 S.E.O. llU7.0 DRY SOIL R/1· 228 

A1SCOB88 03120/02 03/22/02 09AS0173 S.E.C, 087,0 DRY SOIL Tl--1·228 
A1SC0888 03/20/02 03/22102 88ASD173 S.EC 8870 CRY SOIL Tli-232 

Date• 'Z. ~ 

R-
023 

0.06 
0.34 

034 

034 

5.59 

009 

1116 

0.28 

098 

0.04 

0.14 

005 

0.34 

0 34 

0.34 

9.12 

02~ 

1.02 

0.23 

0.97 

004 

207 
Z.31 

0.76 

0.76 

0.76 

0~ 

FUSRAP Radiological Repot1• 
Pnnted 2/4/03 

Pago 4 or7 

~ Efflol -· - ~ 

o 01>01/GRAM! GAMMASPEC 002 
0.00 lCIIGRAME G.O,MMASPEC 0.02 
0 02 >CVGRAM! GAMMASPEC 005 
0.02 !~Ci~GRAM! OAMMASPEC 00$ 
0.02 lCUGRAM! GAMMA SPEC oos 
1.12 lCI/GRAME GAMMASPEC 6.97 
0,02 oCl/GRAM! GAMMASPEC 015 

0 21 JCUORAM~ GAMMAS PEe 0.87 
O.OOJCUGRAM! OAMMASPEC 0 28 

0.00 oCWGRAM~ GAMMASPEC 098 
0.00 OCI/GRAMf GAMMASPEC 0.04 

o 01 oOt/GRAMG GAMMASPt;C 0.01 
O.OOoCI/GRA~ OAMMASPEC o.os 
0.02l0i/GRA~ GAMMASPEC 004 
0.02 OCIIGRAM~ OAMMASPEC 0 ,04 
0.02 oCIIGR/IMf GAMMASPEC 0.04 
0.00 OCiiGRAM~ GAMMASPEC 9.12 
0.00 lCiiGRAMf GAMMASPEC 024 
0.-4 I oCt/GRAM{ GAMMASPEC 1.32 
0.00 oCI/GR/IMf OAMMASPEC 0.23 
0 00 oCIIGRAM~ GAMMASPEC 097 

O.QI lCUOAAM~ GAMMASPEC 0.03 
0.06lQUGRAM~ GAMMASPEC OD;) 

0.06 lCIIORAMf GAMMASPEC o.os 
0.03 )CI/GRAMf GAMMASPEC 0.00 
0.03 lCl/GRAM~ GAMMASPEC o oa 
0.03 lCUGAAM~ GAMMASPEC 006 



FUSRAP 

Lo""""" 
SdoWES 

Work Ord-..r N11n1b>J• 

PfOjri,, NIU!Ihl)l 

ErwlrontUUIIliil . u 

Somp/1 
10 

A1scoae8 

A1SC0868 

A1scoae8 

A1SC0868 
- p;. SC0867 

A1SC0867 

A1SC0867 
A1SCOB67 

A1SCOB67 

A1SC0887 
A1SC0867 
A1SC0887 

A15C0867 

A15C0867 
A1SC0867 

- . A1SC0871 

A1SCOB71 

A1SC0871 
A1SC0871 

A1SC0871 
A1SC0871 

A1SC0871 

A1SC0871 

A1SC0871 

A1SCOB71 
A1SC0871 

A1PB0168 

1180 

RA 

03120102 

03/20102 
03/20/02 
03/20102 
03/20/02 

03/20/02 

03/20/02 
03/20102 

03120/02 
03/20102 
03120102 
03120102 
03120/0' 
03/20/02 
03/20/02 

03/20/02 
03120/02 

03120102 
03120/02 

03120/02 
03120102 
03120102 

03120/0? 

03/20/02 
03/20/02 

03120/02 
03125/02 

F1eld Gamma SpeC1rotCOPV FUSRAP Rsdlologlcol Ropotlt 
PMtod 2/4103 

Page 5 or7 

ASHLAND 1 

I 11' l nl I 3125102 

Rooull Unitt 

03/22102 99AS0173 S.E.C. 687 0 DRY SOIL TH-230 316 98 12 20 >CUGRAME GAMIMSPEC 
03122102 99AS0173 S.E C 687 0 DRY SOIL PA-231 2.93 0 12 >Ci/GRAMf GAMMASPEC 

03122/02 99AS0113 S.E.C. 687,0 ORY SOIL lJ-238 50,77 1.63 X:UGRAM~ CAMMASPEC 
03122102 99AS0173 S.E.C. 687.0 DRY SOIL AM-241 0,92 O.OOX:i/GRAM~ GAMMASPEC 

03122/02 99AS0173 S.E c. 803.0 DRY SOIL K·40 0.90 0.00 X:i/GRAME GAMMAsPEC 
03/22102 99AS0173 S.E.C. 803.0 DRY SOIL CS-137 O.OZ 0,01 oCIIGRAME GAMMASP8C 

03122102 99AS0173 S.E.C. 803.0 DRY SOIL RA·22G 0.35 0.01 •Ci/GRAMS GAMMASP8C 

03/22102 99AS0173 S.E.C. 803.0 DRY SOIL AC.227 0.23 0.01 oCiiGRAME GAMMAGPEC 
03/22102 99AS0173 S.E.C. 803.0 DRY SOIL RA·228 0.34 0.01oCVGRAM~ GAMMASPEC 

03122102 99AS0113 S.E.C. 803.0 DRY SOIL TH·228 0.34 0.013CUGRAME GAMMASPEC 
03122102 99AS0173 S.E.C. 803.0 DRY SOIL TH-232 0.34 0.01 X:UG~ GAMMASPEC 

03122102 99AS0173 S.E.C. 803.0 DRY SOIL TH-230 25...... 1.9611CUGRAME CAMMASPEC 
03122102 99AS0173 S.E.C. 803.0 DRY SOIL PA·231 0.26 0.03>CUGRAM~ GAMMASPCC 

03122/02 99AS0173 S.E.C. 803.0 DRY SOiL ll-238 2.50 0.27 OCI/GRAM~ GAMMASPEC 
03/22102 99AS0173 S.E.C. 803.0 DRY SOIL AM·24 I 0.34 0.00 nCI/GRAME GlAMMASPEC 
~o~~~2~21~o2~~e~e~As~o~,~73~~s~.e~.~o-. --~7~2~7.~o~DR~v--·~a=o~tc--~R~-4~o~--~o~.9~3--~o.~oo~·~~c~u~G•RAME GAMMAiPec 

0~22102 99AS0173 S.E.C. 727.0 DRY SOIL 08-137 O.D7 0.01 ~Ci/GRAME GAMMASPEC 

0~22102 99AS0173 S.E C. 727 0 DRY SOIL RA·226 0.38 0.01 :>Ci/GRAME GAMMASPEO 

03122102 99AS0173 S.E.C. 727.0 DRY SOIL AC.227 0.31 0.01 OCi/GRAME CAMMASPI!C 
03122102 Q9AS0173 S.E.C. nz 0 DRY SOIL RA·228 0.39 0.02:>Ci!GRAME CAMMASPEC 

03122102 99AS0173 S.E.C. 727 0 ORY SOIL TH-228 0.39 0.02 >Ci/GRAME GAMMASPEC 

03122/02 99AS0173 S.E.C. 727.0 DRY SOiL TH-232 0.39 0.02 'CUGRAME GAMMASPEC 
03/22102 G9AS0173 S.E.C. 727.0 DRY SOIL TH·230 30.65 2.21 >Ci/GRAME GAMM1\SPEC 

03122/02 99AS0173 S.E.C. 727.0 DRY SOIL PA·231 0.26 0.03 X:I/GRI\M~ GAMMASPE:C 

03/22/02 99AS0173 S.E.C. "127.0 DRY SOIL U·238 4,08 0.32 lCIIORAME GAMMASPtaC 
03122/02 99AS0173 S.E.C. 727.0 DRY SOIL AM·241 0.38 0.00 >Ci/GRAME GAMMA$PEC 

0312&/02 99AS0173 S.E.C. 926.0 DRY BLANK Ko<~O 0.95 0.00 PCI/G GAMMASPEC 

24 50 

032 
3 85 

0.92 
0.110 

0.02 
0.02 
om 
0.04 
0.0<4 

0.04 
8.57 
0.10 
1.31 

0.34 
0:93 
0.03 
002 

003 
005 
00$ 

o.os 

9.1? 
0.20 

143 
0.38 
01)6 

Appro -------- Dolo 
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FUSRAP Field Gamma Spt~C~IroiCOpy 

1 .Ut JliUU 
ASHLAND 1 

;n, Wf'L Dot illll' llld ~/10102 

\-~yff'lf' , " l-41 

FtDjfid Nurr r J 11811 

En'I!;DII!II>Jnta 
. 

l1 RA 

Sltnp/o Dol• O.t• f)f_ I I 1.At I() Vol 'lf/lj I I "'·'-'• AAOI)IIo Result 
10 t:lllllldod Anslyud ly,.. 

A1TESTQC 09109/98 04104/02 llllAS0176 S E.C, 514.0 Q-RY QCSF>IKE AM-241 0 .43 

A1SC0880 04102102 04104J02--e9ASo178 S.EC. 5100 DRY solE K-<10 1 20 

A1SC0880 04/02/02 04104/02 llllA$0176 s.ec 510.0 DRY SOIL CS..137 0.30 

A1SC0880 04102/02 04/04/02 99AS0176 S.E.C. 510.0 DRY SOIL RA•226 4.05 

A1SCOB80 0~/02102 04/04/02 91lAS0176 S.E.C. 510,0 DRY sOIL AC.227 4.Bt; 

AISC0880 04/02/02 04/04/02 99AS0176 S.E.C. 510.0 DRY SOIL RA·228 0.88 

A1SC0880 04102102 04/04/02 llllAS0\78 S.EC. 510.0 DRY SOIL TH-228 088 

AISC0880 Ool/02102 04/04/02 ll9AS0178 SE.C. 510.0 DRY SOIL TH·232 0.136 

AlSCOSSO 04/02102 04/04/02 99AS0176 S.E.C. 5100 DRY SOIL TH-230 829.44 

A\500880 04/02102 04/04/02 99AS017e s.e.c. 510.0 DRY SOIL PA-231 6.16 

A1SC088Q 04/02/02 Q4/Q4{Qg 09ASD178 S.E.C. 510,0 DRY SOIL U-238 67.91) 

A1SCQJPO ~102102 04/04/02 89AS0178 S.E.C 510.0 DRY SOIL AM•241 1.37 

A1SC0879 ~102102 04/04102 ll9AS0176 s.e.c-""515.0 DAY SOIL K-40- 122 
A1SC0879 Ool/02102 04104/02 91lA60176 se.c. 515.0 DRY SOil CS·137 0.'18 

A1SC0879 04102/02 04/04102 OOASD1711 S.E.C. 51p.O CRY SOil RA·226 4.71 

A1SCOS79 04/02/02 04104/02 99AS01711 S.E.O. 515.0 DAY SOIL AC-227 5.60 

A1SCOB70 04/02102 04/04/02 80A60178 S.EC. 515.0 DRY SOil RA-228 0.97 

A1SC0879 ~/02/02 04104/02 o9ASOt7e S.E.C. 515.0 DAY SOil TM·22S 097 

A1SC0879 ~102102 04J0.4/02 ll9ASOI78 S.E.C 515.0 DRY SOil TH-232 097 

A1SC0879 04102102 04/04/02 GOAS0178 s.e.c. 515.0 DRY SOIL TH-:!-30 753.31 

A1SCOS79 D~/02102 04/04/02 99AS0176 G.E.C. 515.0 DRY SOIL PA·231 6.58 

A1SC0879 04102102 04/04/02 99AS017iS s.e.c. 515.0 DRY SOIL U-238 62.38 

A1SC08711 04102102 04/04102 IIIIAS01711 s.e.c. 515.0 DRY SOIL AM-241 1 43 

AISC0881 04/02102 04/04102 o&ASO'i7& SE.C. 622.0 DRY SoiL K~ 1.09 

A1SC0881 Q4/02/02 04104/02 G8A80178 S.E.C. 622,0 DRY 8011. CS..i37 0.2!! 

A1SC0881 ~/02102 04104/02 99AS017l\ a.e.c. 622.0 DRY SOil. RA-226 4.79 
A1S00881 0~102/02 04/04/02 99AS017G S.e.C. 622.0 DRY SOil. AC·227 5.71 

Approved b Dlll• 2.-5- ~ ~ 

f n iH U11N1 

000 PCVG 
0.00 Pci/G 
002 PCI/0 
0. ,, PCI/G 
0.'1 ~ PCIIG 
004 POI/G 
004 PCl/G 
004 PCUG 

23.34 PCUG 
0.2~ PCIIG 
2,1\Q PCI/G 
000 PCl/G 
000 PCIIG 
003 PCI/G 
0,13 F'OIIG 
0.14 POI/G 
0,04 PCI/G 
0.04 POVG 
004 PCI/G 

27111 PCUG 
026 PCI/G 
2.3~ POI/G 
000 PCI/G -000 PCIIG 
00? PCI/0 
Cl.13 PCI/G 
0. 1~ PCIIG 

FVSRAP Radiologlc41 Aop0r1s 
P!lntod 215103 

f>ege 3 ol7 

Ana~;coJ MilA Mdlho<f 

GAMMA SPEC 04G 
GAMMASPEC 120 
GAMMASPEC 000 
GAMMASPEC DO~ 

GAMMASPEC ooa 
GAMMASPEC 013 
GAMMASPEC 013 
GAMMASPEO 0 13 
GAMMA SPEC 3&80 
GAMMA SPEC 046 

GAMMAS Pee uo 
GAMMASPEC 1.37 
GAMMASPEC 1'2.2 
GAMMASPEC 000 
GAMMASPEC OOG 
GAMMASPEC o.oa 
GAMMASPt;;C 0 14 
GAMMA SPEC 014 
GAMMASPEC 

0 ·~ 
GAMMASPEC 37 1() 
GAMMAS Pee 0.62 
GAMMASPEC Jl 81 
GAMMASPEC 1 43 
GAMMA SPEC 1 011 
GAMMASPEC 005 
GAMMASPE:C 0 OS 
GAMMASPE:C 0 08 



FUSRAP Fiold Gamma Spectroscopy 

I .1•1 • I I 

s•tt' ~vo:. 
Went. Or•htr Nitl 1l1"' 

Protf'ct rJ11n I ~H 

El , l(go II ' 1 Ml Cll 

A1SC0661 

A1SC0881 

A1SC08B1 

A1SC0881 

A1SC0881 

A1SC0681 

A1SC0661 

;tl'fSC087B 

A1SCOB76 

A1SC0678 

A1SC087S 

A1SC0876 

A1SC0678 

A1SCOB78 

A1SCOl!7S 

A1 SCOS76 

A1SC087B 

A1S00878 

A1FS1606 

A1FS1606 

A1FS16De 

A1FS1606 

A1 FS1600 

A1FS1606 

A1 FS1606 

A1FS1606 

A1FS16

1180 

RA 

04/02102 
04/02102 

04/02/02 
04/02102 
04102102 
04102102 
04/02102 

04/02102 
04/02/02 

04102/02 
0<1/0Z/02 
04102102 
04102102 
04102/02 
04102/02 
04102/02 
04/02102 
04/02102 

11/01101 

11/01101 

11101101 
11101/01 

11/0 1101 
11/01/01 

11101101 
11101101 

ASHLAND 1 

On I f!n1uted: 

04/04/02 

04/04/02 

04/04/02 

04/04/02 

04104102 

04104102 
04104102 
04105102 

04)05/02 

04105/02 

04/05102 

4/10/02 

v , 11 t. 1D 

esAS01 78 s e.c . 

99AS017B S, e.O 

99AS01 78 S E. C. 

seAsons s eo 
99AS0176 S E 0 

99AS0176 S E.O 

99AS0176 S E.C 

99AS0178 S.E 0 

99AS01?6 a.e.c . 

eeAs017e a .e .c . 

WASOi76 8.E.C 
04/05102 99AS0178 S E C 

Q.4105102 99ASQ178 S E.C 

04/05102 99ASO 178 S E.C 

04105/02 

04/05/02 
04105/02 

04105102 
().4105102 

04105102 
04/05102 

04105/02 

04105/02 

04105/02 

0-4105/02 

().4105102 

99AS0178 s .e.c 

99AS017G s .e.c 

eeAS0178 s .e.c 

99AS0178 SEC 

99AS0178 SEC 

99AS0178 S E .C. 

99AS0176 a E C 

eeAS0178 s .e.c . 

eeAsona a.e.c. 
99AS017G s .e c 

99AS017tl S E.C 

99AS0178 a .E.C 

99ASo 11a a e.c . 

!122.0 DRY 
622.0 DRY 
62.2 0 DRY 
&22..0 DRY 
62.2 0 DRY 
622.0 DRY 
622 0 DRY 
624.0 DRY 
024.0 DRY 
624.0 DRY 

024.0 ORY 
624 0 DRY 

62M DRY 
624.0 DRY 
624.0 DRY 
624.0 DRY 
624.0 DRY 
824 0 DRY 
8 19.0 DRY 

819.0 DRY 
8 10.0 DRY 
8'19.0 DRY 
8 19.0 DRY 
819.0 DRY 
819.0 DRY 
8190 DRY 
81110 DRY 

Approve _______ _ 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOl~ 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

~· 
RA·22B 

TH·228 
TH·232 
TH-230 
PA-231 

ll-238 
AM·24 1 

K·40 
CS-137 

RA·226 
AC.227 
RA·228 

TH-228 
Tli-232 

TH-230 

PA-231 

U·238 

AM·241 

K·40 

08-137 

RA·226 
AC.227 

RA·22tl 
TH·228 
TH·232 
TH·230 
PA·231 

0.82 

0.02 
0 82 

741 04 

7 18 

8923 

138 
1.05 
0 29 
, 87 

1 ~~ 
069 

0.69 

0.69 
149.28 

1.74 

2U7 
0 78 

0.11<1 
004 
018 

0.05 
0.34 

034 
0.34 

10 10 
0 25 

0 03 

0.03 

0.03 

2703 

0..26 
248 
0.00 

0.00 
0,02 

005 
0.04 

PCI/G 

PCI/G 

PCI/G 

PCVG 
PCI/G 

PCUG 
PCI/G 

PCI/G 

PCI/G 

PCI/G 

PCI/G 
003 PCVG 
003 PCVG 

0.03 PCI/G 

6 73 PCI/G 

0,08 PCIIG 

1 02 PCI/G 

0,00 PCtfG 

0.00 PCI/G 

0.00 PCVG 
0 01 PCIIG 

0 00 PCI/G 

0.02 PCI/G 

002 PCI/G 

0.02 PCVG 

0.00 PCUG 

0.00 PCVG 

oaiQ' _2"-·-) __ o_,:.;, _ _ 

FUSRAP RadoologiCIII Repor1s 
Pnnled 215103 

Pooo "ol7 

GAMMA SPEC 

GAMMASPEO 

GAMMASPEC 

GAMMASPEC 

GAMMASPEC 

GAMMASPEC 

GAMMASPEC 

GAMMAS Pee 

GAMMASPI:C 

GAMMASPEC 

GAMMASPflC 

GAMMASPEC 

GAMMASPEC 

GAMMASPEC 

GAMMASPEC 

GAMMA SPeC 

GAMMASPEC 

GAMMASPEC 

GAMMASPEC 

GAMMASPEC 

GAMMASPEC 

GAMMI\SPEC 

GAMMASI"EC 

GAMMASPEC 

GAMMA SPEC 

GAMMASPEC 

GAMMASPEC 

0. 12 

0.12 

0 12 

36.20 

0 ~8 

5 52 
138 
1 OS 
0 04 
0.04 

0.05 
ooe 
0 .08 

0.08 

18 so 

0.20 

2.111 
0 78 

0.84 
004 

0.02 
0.05 
0.04 
004 
001 

1010 

025 



--.-­
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SPECTRUl'l !~NALYSlS 

'ilenarne : C : \ PCNT2K\C?J-1FILES\SOIL \SL05019 . CNF 

.eport Generated On 

-ample Title 
-pectrum Description 
:ample Identification 
:ample Type 
;ample Geometry 

•eax Locate Threshold 
'eak Locate Range (in channels) 
'eak Area Range (in channels) 
'dentifjcation Energy Tolerance 

lample Size 

':ample Taken On 
\cquisition Started 

~ive Time 
~eal Time 
)ead Time 

4/29/02 10 :15 : 09 Jl.M 

SOIL SAME>LES 

A1SC0896 
SL 
500 1'1ARINELLI 

3 . 00 
I -
1 -

1 . 500 

409-6 
4096 
keV 

7 . 410£+002 GR!l.M 

4/2.3/02 10 : 05 : 00 Al1 
4/2·9/02 9 :l4 : 12 AN 

3600 .. 0 seconds 
3633 . 3 seconds 

0 . 92 % 

Energy Calibration Used Done On 
Efficiency Calibration Used Done On 
Efficiency Geometry ID 

3/01/02 
3/01/02 

500 l"lAiUNELLI 



~ence Corrected Act~vicy Report 4/29/02 10 : 15 : 0~ FM P.;ge 5 

'~uclid~ ~~t rnPan \1t mean 
Nuclide :d Act,.vity Acrivii:y 
Name Con;fidence (pCi/GRJlJ"l) Uncertainty 

RA- 226 0 . 997 2 . 413~68E-001 IS . 6333718- 003 
AC- 228 0 . 997 3 . 921720E- 001 1 . 798551E-002 
U- 238 0 . 789 :. . 252122E+OOO 4 . 74 :.160F-00~ 

') = nuc-ide :.s par-: t.r: ~ uJlcie':emined s ..._u -:.!.GL 
=~ nuc_:.cte :::e:ectec by ~ne -nt-e.rferetc.e ana:.ysis 
g = :n:c!ice ccr.o:a:lns enenn ... ines f.i,..t: used L'l Welg:::eri ~·:er::n ~;cr:7±.::y 

Errors quoted a~ 2 . 000 sigma 



+ 

• 

Ce':ec~e-!: Name : 
Sample Geometry : 
Samp le Tit:le : 

DE"!01 
500 I".ARINF:LL! 
SOIL SA..MPLES 

~/2C/Q2 :0:15: 09 ~: 

Nucl ide Library Used : C : \GENlE2K\CAME'1 LES\ASHIJI.ND . 1-lLB 

N;;c!ide 
Name 

K-40 
CS-137 
~--2~6 

AC- 221 

AC- 228 

TH- 230 
PJI.- 231 

Er.erc;y 
d:eV) 

1460 . 81 
66: . 65 
... ,;: ... "\1-? - o . ... _ 
295 . 41• 
351 . 927 

609 . 31+ 
1120 . 29 
176~ -~9 

23o.0(1 
256 . 20 
329 . "'0 
401. 81 
404 . 84 
338 . 32~ 

5!'3 . HT 

s::. "'' 969 . 11, 
67 . 67 

283 . 67 
302 . 65 
63 . 29~ 

1"'<(""'..., -,_.u_ • ...,.; 
co ... ' 
..; 4 • :)"": 

Y.lo::~ 

('i) 

10 . 67 
85.21 

3 . 28 
1?. 2 
37 . 20 
46 . 30 
15 . 10 
15 . 80 
_: . so 

5 . 30 
2 . 9') 
6 . 50 
2 . 90 

11 . 40 
30.25 
21 . 70 
!6. 60 

0 . 37 
1. 60 
2 . 30 
3 . 1!" 
~ . 8 .• 

35 . 9~ 

Line HDA 
(pCi/GRAM) 

9 . 29£-001 
4 . 34E- 002 
o . 93E- C02 
! . 76E-002 
1 . 76£- 002 
5 . 35£- 002 
4 . 62E- 001 
l.l7E:- oo: 
6 . 03E- :lvl 
6 . 56E.-C02 
2 . 79£-oo: 
1 . BOE- 001 
4 . 26E-001 
4 . 72£-002 
5 . 9- E- 002 
: . 39i::-C'ul 
, . 9:E-00~ 
1 . OSE+OOl 
3 . 258- 001 
2 . 78E-OO: 
:. 54£.,...001} 
'> . -Gt> OCC 
'. -H:-o~a 

(pCi/GAAVl 

9 . 29E- 001 
4 . 34E- 102 
:. 6£-;:.02 

6.!:3.2- 002 

4 . 72E- 002 

l . 05E.L001 
2 . "/0E-001 

4 Nucl ide ident:i fied during the nuclide identlEcation 
• = Energy ~ine found in t:he spec"tr•Jw 
~ = ~~ va-~e ~cr calcula~ed 

?oge 7 

@ = 1al=---fe t~o sho~ ~o be a~:e ~o per=o~ the ce=ay correct!o~ 



FUSRAP Field Gamma Spee1roacopy 

I i•tUIJi;l1 ASHLAND I 

~Hr WJit, Oat~' EoL· IUd' ~128102 

N011t0ld,r Ut II 

p,.,.,, c1 N!1n- r 1 1180 

Ef!ijiHJIII114 jl ( ~~ RA 

Sompio 0../o 0./o 
10 Cllll~•tl An•IJn•d 

Vol ,., •• ! !11,. 1 ., 
A1SC090!1 04123102 04/24102 99AS0179 S.E.C. 706.0 ORY SOIL 
A 1SC0909 04123102 04124102 119AS0179 SEC 706.0 DRY SOIL 
A 1SC0909 04123/02 04124/02 119AS0179 S.E.C. 706.0 DRY SOIL 
A1SC0901l 04123102 04/24/02 99ASO 171! S.E.C. 706.0 DRY SOIL 
A 1SC0909 04123102 04124/02 99AS0179 S E.C. 706.0 DRY SOIL 
A1SC0909 04123/02 04124102 99AS0179 S.E.C. 706.0 DRY SOIL 
A 1SC0909 04123102 04124102 99AS01711 S E. C. 706.0 DRY SOIL 
A1SC0909 04123102 04/24102 99AS0179 S.E.C. 706 0 DRY SOIL 
A1SC0909 04/23/02 04124/02 99AS0171l S.E.C, 706.0 DRY SOIL 

8'tl9 04123102 04124/02 99AS0179 S,E.C, 776 Q DRY SOIL 
A1SC08S9 04/l3/D2 04/24/02 iiASQ17S S.E C, 776.0 ORY SOIL 

A 1SC0899 04/23102 04124102 D9ASOI79 8 E C 776.0 DRY BOIL 
A1SC0699 04123102. 04124102 99AS01711 S.EC 7760 DRY SOIL 
A1SC0899 0.../23102 04124/02 99AS01711 S.E.C 716.0 DRY SOIL 
A1SC0899 04123102 04124102 99AS0179 S.E C. 776,0 DRY SOIL 
A1SC0899 04123/02 04/24102 ~OAS0179 S.E.C. 776.0 DRY SOIL 
A1SC0899 04/23102 04124/02 99AS0179 S E.C. 776.0 DRY SOIL 
A1SC0899 04123/02 04124/02 9DA60179 S.E C 776 0 DRY SOIL 
A15COa99 0...123102 04124/02 WA$0179 SEC. 776.0 DRY SOIL 
A1SC0899 Ocl/23102 04/24/02 99AS0179 S.E.C. 776.0 C~Y SOIL 

----~--A~1~S~C0~9~0~0----~04~12~3~10~2--~0~4~/2~41~02~ 99AS01nJ ~S~.E~.c~.---8~0~8~.0~D~RrrY--~SO~Il 

A1SC0900 04123/02 04/24102 &eAS0179 s .E.C 808.0 CRY SOIL 
A1SC0900 04123102 04124102 98AS01711 S.E.C. 808.0 ORY SOIL 
A1SCOIIOO 04123102 04124/02 OIIAS01711 8 E.C. 806 0 DRY SOli. 
A 1 SC0900 04/23102 04/24/02 DIIAS0179 S.E.C soe 0 CRY SOIL 
A1SC0900 04/23102 04/24/02 99AS0179 B.E.C. 808.0 CRY SOIL 
A 1 SC0900 04123/02 04124/02 811AS0179 S.E.C. 808.0 DRY SOIL 

RA·226 0.21 

AC.227 004 
RA-228 0 35 

TH-226 0.35 

TH·232 0.35 
TH·230 2.20 

PA-231 0.29 
U·238 21,07 

AM-241 0.42 
K-40 0,96 

CS·1a7 0.02 
RA-226 016 
AC.227 0.05 

RA·22B 032 
TH-228 0.32 
TH·232 0.32 
TH-230 10.'10 

PA-231 0~7 

lJ-238 1.23 
AM·241 0,26 

K-40 093 
CS-137 0.04 
RA·226 0.14 
AC-227 oos 
RA-226 0.28 
TH·228 0.28 
TH-232 0.28 

0.01 PCIIG 
000 PCIIG 
0 02 PCI/G 
0.02 I'CI/G 
0 02 POIIG 
1.40 PCI/G 
0.00 PCIIG 
08<1 PCUG 

0 00 PCIIG 
0,00 PCI/G 

0.01 PGI/G 
0 01 
0 .00 
0.02 

0 02 

0.0? 
0 DO 
000 
038 
000 
o.oo 
0 DO 
0 01 
000 
0.01 
0.0 1 
0.01 

PCIIG 
PCI/0 
PCIIG 
F'CIIG 
POliO 
PCI/G 
PCVG 

PCtiG 
PCI/G 
PCIIG 
PCIIG 
PCI/G 
PCIIG 
PO JIG 
PC JIG 
PCIIG 

Approv!ld --- -- oote _2_-_s-_-_0___,:3::> __ 

F\JSRAP Radlologielll Roporu. 
Printed 215100 

Peg., 4 ol7 

GAMMA SPEC 
GAMMASPEC 
GAMMA SPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 

GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 

GAMMA SPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 

GAMMASPEC 
GAMMASPEC 

GAMMA.SPEC 

GAMMASPEC 
GAMMASPEC 
GAMMASPEC 

0.02 
002 

0.04 
0,04 
0 04 
877 

029 
I 45 

0 4~ 
0.116 
0.02 
o.rn 
002 
004 
0.04 

0 01 
10.40 
027 
115 
0 ?.6 
O,B3 
00~ 

001 
0.~ 

004 
004 

004 



, , 
A t 

~ 

~ 

FUSRAP 

I bl:t\hllll 

G+lt.l Wl.: l 

.... Orrl11Ni~l1 
:: ro I I 

El••IIMfll~ •I ol ~ . , 

Somplo 
/D 

A1SC0900 
A1SC0900 
A1SC090D 
A1SC09DD 
A1SC0898 
A1SC0896 
A1SC08G8 
A1SC0896 
A1SC0898 
A1SC0898 

A1SCQU\lll 
A1SC0898 
A1SC0896 
A1SC0896 
MS00898 
A1SC0897 
A1SC0897 
A1SC0897 
A1SC0897 
A1SC081l7 
A1SCD697 
A1SC0897 
A1SC08i7 
A1SC0897 
A1SC0897 

~ p _A1S.OQ8S~ 
A1SC99DO 

IIIIi 

RA 

04123102 
04123102 
04123/02 
04123102 
04/23/02 
04/23102 
04/23102 
04123102 
04/23102 
04/23/02 
01/2ill02 
04123/02 
04123102 
Oo4/23102 
041/23/02 
04123/02 
Oo4123ID2 
04123102 
04/23102 
04123102 
04123/02 
0~/23102 

().4/23102 
().1123102 

04123102 
04/23/02 

ASHLAND 1 

0..1~ F!!!l• 1 1 I 

Del~ 

Andlyrld 

04124/02 
04!24102 
04/24102 
041.24/02 
04/24/02 

04/24/02 
04/24102 
04/24102 
04124102 
04/24/02 
04/24/02 
04/24102 
04/24/02 
04/24/02 
04/24/02 
04/24102 
04/24/02 
04/24/02 
04124/02 
04/24/02 
04/24/02 
04/24/02 
04124102 
04124102 
04/24102 
04/24/02 

Field Gamma Spoclroacopy 

~126/02 

,, ') ;!J tO VoJ. !J'O 
lltl!lltJ..o 

~AS0179 S E.C 8080 DRY SOIL 
99AS01711 SEC 8080 DRY SOIL 
99AS0179 S.EC. 8080 OF>IY SOIL 
91lAS0171l S.E.C. 808,0 DRY SOIL 
B9AS0171l s .e ,c . 812.0 DRY soil 
99ASD17a S E.C 612.0 DF>IY SOIL 
QllAS0178 S E.C. 8120 MY SOIL 
99AS0170 S E.C. 812.0 ORY SOIL 
99AS0119 S.EC 812.0 DRY BOIL 
09AS0170 s.e.c. 812.0 ORY SOIL 
iMS0179 s.e.c. G1Z.Q QRY SOIL 
119AS01711 S.E.C 812.0 DRY SOJL 
~AS01711 S.EC 812.0 ORY SOil 
99AS01711 S.EC. 8•12 0 DRY SOIL 
99ASO I70 S.E.O. 612.0 DRY SOIL 
99AS0179 sli.c 1017.0 DRY SOIL 
Q9AS01711 S.E.C. 1017.0 DRV SOIL 
99AS01711 S.E.C 1017.0 CRY SOIL 
119A80179 S,EC. 1017.0 DRY SOIL 
llllAS0179 S.E.C. 1017.0 ORY SOIL 

99,6-80179 B.e,c . 1017-0 ORY SOIL 
991\60179 s.s,c. 1017.0 DRY SOIL 
99AS0178 S.E.C 1017.0 DRY SOIL 
~171) S.E.C. 1017.0 DRY BOIL 
99AS01711 S E.C. 1017.0 DRY SOIL 
90AS0171l S.EC. 1017.0 DRY SOIL 
9~AS0171l s.e.c, 802.0 DRY SOIL 

~~~- --------- Oo1a 

_,mtJyte Result """' 
TH-230 8,94 DOD 
PA·231 0.24 0.00 
ll-238 0.60 0 32 

AM·241 0.23 0.00 
1<-40 ' 0.92 o.oo 

CS-137 0.~ 0 01 
RA-2.26 018 001 
AC.227 0.05 0,00 
RA·228 0.32 001 

TH-228 0.32 0 01 
TH·2a2 Q.32 0.01 
TH·230 3.93 1 1 1 
PA·231 0.26 000 
U-238 1.57 0,2 1 

AM·241 0,26 o.oo 
K·4d 0.63 0.00 

CS-137 o.oo o.oo 
RA-2.26 O.D7 0.00 
AC.227 0.03 000 
RA·228 0.14 0.01 
TH·228 0.14 0.01 
TH·232 0. 14 0,01 
Tii-230 6.07 000 
PA·231 016 ODD 
U-238 0.94 ODD 

AM·241 0.15 0.00 
K-40 0.96 0.00 

Z- 5" ..OJ 

IJOII• 

PCIIG 
PCUG 
PCUG 
POIIG -PCI/G 
PCI/G 
PCI/G 
PCUG 
PCI/G 
PCI/G 
PCI/G 

PCI/G 
PCI/G 
PCI/G 
PCI/G 
Pciia 
PCI/G 
PCUG 
PCIIG 
PCIIG 
PCIIG 
PCIIG 
PCUG 
PCUG 
PCifG 
PCIIG 
PCIIG 

FUSRAP Rad•olog!cal Ropons 
Printed 2/B/03 

Page !I of 7 

Anslytir.nl MDA M,thod 

GAMMASPEC 894 
GAMMA SPEC 0 24 
GAMMASPEC I 0$ 
GAMMASPEC 023 
GAMMASPEC 0.92 

GAMMASPEC 0.0~ 

GAMMASPEC 002 
GAMMA SPEC 002 
GAMMASPEC 0.04 
GAMMASPEC 0.04 
GAMMASPE;C o.o~ 

GAMMASPEC 854 
GAMMASPEC 026 
GAMMASPEC I 00 
GAMMASPEC 028 
GAMMI\SPE!C oe3 
GAMMA SPEC 0 01 
GAMMASPEC 0 01 
GAMMASPEC 003 
GAMMASPEC 003 
GAMMASPEC om 
GAMMA·~lPEC 0.0~ 

GAMMA SPEC 8.07 
GAMMA SPEC 0 16 
GAMMASPEC 0~ 

GAMMASPEC 0.15 
GAMMASPEC 0,96 



• .,.. • G A Y. !-: i>. S P E C T R U }! J.. ~- J.. L Y S I S • -~· • 
·~ ,...~ •-***..,..., ... ..... .,.11:.Jo'I'-*J '""*• J."S--'"""' ---~ .. -. ... --i ., ?.'J.**"'i--\-;.11*..0.~ ~*' " .. I' i<i-'i•{. .. ~ ... ..: • ., • .,., J;;.~ * 

eport Generated On 

a.mp:le ':'it.e 
oec·~~ Descriot!on 
~le IdenLitication 
ample Type 
ample Geome::ry 

eak Locate ~h~esno:d 
eaic Locate Range lin cnannelsl 
·.eak Area Range (in channels ) 
dentificac2or. ~·e~gy ~olerance 

ample S"ze 

ample Taken On 
:q~is~tio~ S~a~t=d 

ive Time 
.eal Time 
•ead Ti.me 

4/29/02 3: 24 : 30 !?t·! 

SOl!. Si'..HE.ES 

JUSC090J 
SL 
f.OC' !·:.li . .'UNELL! 

:; .:o 
1 - 4096 
1 - 4096 

1 .500 ke'' 

~ . ~ 60E+002 GRAM 

4/23/02 10:20:00 AM 
4/29/02 2 : ~3 : ,6 PH 

3600 . 0 seconds 
364 5 .0 seconds 

1.23 % 

~nergy Calibration Used Done On 
Sff~ciency Calibra•io~ used Oc•e On 
~==-c~er.cy Gecrr~~. :~ 

3/01/02 
3101/02 

Suu ~·~-~~= 



.1c~ Ccrrected Activity Report 4/29/02 3: 24 : 30 PM 

I N ~ E P F E R E N C E C 0 R ~ E r T E D REPORT 

Nuclide 
Name 

cs-:~~ 

AA- 22o 
AC- 227 
_l>.C-229 
':':1- ::; 
?A-~3 1 

0-238 

KucE-:le 
Id 

Contidence 

l . OOC 
0 . 999 
0 . 395 
0. 998 
O. S9.; 
0.997 
0 . 994 

\it mean 
P.c::l vity 

ll?r-; /GRJ\.M) 

3 . 627 'I~E-COJ 
9 . 104958Ei000 
7 . 482919E+OOO 
9.96-z~.;.::-OOl 

9.76Sv59E-002 
8 . 927740£-..000 
S . BB -20BE+001 

~it_ rr.~ar 

Activity 
Uncertair,ty 

'2 . 435T"lE-802 
2 . 39.>594E- 001 
LB23899E- 001 
4 . 59C310E- 002 
3.585837£-'C-1 
3 . 377120£-001 
3 . 318920E-'-000 

? : nuclide is pa~ ~= ar undste~~e~ sc_u~icn 
X nu~:ide rejected by the _n~er:erence analys~s 

Page 5 

i - *'i. • 

@ - nuclide contains energy lines not used in \~eiQh"ted !'-lean Activity 

Erro~s ~JOted a~ 2 . 000 sig~ 



.. 

,,IDA Report 4/?9/02 3 :24 : 30 PM 

N ij C L :. D E H D A ? .E f (.' ? : 

;;.~~ectu.r Ha.Tt1e : LETOl 
5f'J l ''J\RH~t::.:.T Sdnple Geo~er~y : 

!iample Tit.le : 
Nuclide Library Used : 

SOli. SAHPLES 
C: \GENIE2K\CAMFIL£S\ASHLAND. NLB 

N~;clide 

Name 

K-40 
CS- 137 
:;t_:,.- 22 6 

AC- 227 

;:..c - 228 

Energy 
( keV) 

:460 . E 
661. 65-
i86 . 2:y 
295 . 21-
351. "2y 
609 . 3lT 

1120 . 29 
1764 .4 9 

236 . oo• 
256 . 20T 
329 . 70>< 
~O •. o1 " 
~o.; . a .. , 
338 . 32• 
583 . :~, 

9lL07T 
96~ - ~~-

Yield 
(\) 

10.67 
t: 5. 2i 

3. 28 
1?.20 
37 . 20 
46 . 30 
15 . 10 
15 . 80 
11 . 50 

6 . 30 
2 . 90 
6 . 50 
2 . 9 

:., . ~0 
30. 25 
2., _-e; 
16. 6<1 

L::.ne ~IDA 

(OCi/GfW·'I 
Nuc !ide l'Df-. 
(pCi/GR!->J~ ) 

: . .:6i::-OOQ 
e . ~3:c-~"l2 

1 . n~E-D 2 

1 . 088- 001 

-t­
j 

Tn- 230 
PA- 23i 

67 . 67~ 
283 . 67 ' 
302 . 65'' 

63 . 29* 
1001 . 03+ 

59 . 54 

0.37 
1 . 60 
2 . 30 
3 . 80 
0.84 

1. 36=:-ooo 
8 . 2SE-C.02 
4 . S1 r:- 001 
9 . 65£- 002 
7 . .,4.;.- 002 
2 . 33E- OO: 
2 . 52£+000 
7 . 60E- 00l 
l . OBE-001 
2. 17£- 001 
6 . 7-l£- 001 
4.66E- 00l 
l.os:: .. coo 
: .aec.-oo: 
1.99E-CG: 
r..40E- Gu: 
6. 3&E- OO: 
4 . 83£T00: 
9 . 50E- 001 
6. 98E- 00l 
7 . 57E+OOO 
1. 47E+001 
i . 84E·DOO 

4 . 83~+00!. 

6 . 98R- 001 

U- 238 7 . 578+000 

35 . 90 1 . iH~-000 

N_cl!de ~der~-!ied ~ri~g :he nuc:ide ~d;n~ificat.o3 

... =- E.- e:gy :__:_~e .:o\!nd __ ::!" .. t:: s;::ec~rw-

> - ML~ va~ue not calcu:c~ed 

Page 9 

@ = :Ja.lf--:.:e ~oo sho~ t.._"" be able LO pe.:-:cn:; ~t"'e -decay ce~reet.icr. 



~ilename : C: \ PCNT2K\C.0:.:1E'IU:S\SO::. \ S:. "'0: 7 . 0!:' 

).;;nple Title 
~pe~cr~~ Desc~~~~:o~ 
0aDo~e loen~~=~ca~~on 

saoj,le Type 
3arr.ple Gecrr.e-.::cy 

U26/C2 1:> : 25 :13 P!-' 

: ~.lSC0902 

s:. 
soe: J::ARIN£!._r 

?eo.!: Locate Ttreshold ; 3. 00 
~eak Locate Range (in -hannels) 
?eak Area Range (in channels) 
Identification Energy Tolerance 

Sample Size 

Sample Taker. On 
a.cquisi tier. Star~:ed 

__.:.-;;: 
'l . . ea .. 
:.eac 

1 -
1 -

1 . 500 

4096 
4096 
keV 

4.0901::+002 GRAM 

4/23/02 10 : 25 :00 -~~ 
4/26/02 11 : 23 : ~4 FJ~ 

3600 . 0 secor:ds 
3654 . 1 seco.r:ds 

1. !6 % 

~- ore r--1<'-r~·lo· · ; .. -~""'""eo-
--- .J l -._d,_..;...J,J ~ -- • .:. U-~- J.J.. . • 

~=~c~e~cy ca:~~ra:~cn ~sed Done Ou 
~::ficiency Geoo:e'try =n 

3/01/02 
3/01/02 

500 MAAINELLI 



-
nee Correc~ed Activity Repor~ 4/26/02 12 :25 : 14 PM Page 6 I 

I ' T E ~ F E R E ~ C E CORRECTEe REPORT 

:<~c'!.1de 
..... 
·~ 

mean 1\t: Ir£0!:. 
Nuc!ide ~ ~~C:.! .. J it y r-er::..-::.-:~ -~ 

1-a:ne ConfJ.oe!'lCE: ~' '--Rl.!·') • .L -,3 .. U:1cer-ai -"'T..Y 

cs-:!.r : . 000 1 . 665663<::- 001 1 . S5~33::E-002 
RA-226 0 . 998 9 . l51613E+000 2 . :)""'6020£.- 1.01 
AC-227 0.998 1 . 4""'S475E+001 3 . 542615E- 00l 
AC-228 0 . 997 9 . 4!9760E-001 4 . 918216£-002 
'!H-230 0 . 997 l . 76H75E~003 6 . 341910E+001 
PA-231 0 . 999 1 . 7239588+001 6 . 134 22 9E- 001 
U-238 0 . 997 1 . 357528E+002 4 . 663373Ei000 

? ~ nuclide i s par~ of a n undetermined solu t ion 
X - nucl~ae rejected by the interference analysis 
@ = nuclide contains energy lines not:. used in Weighted Mec;n Activity 

Errors quo~ed at 2 . 000 s~gma 



.·IDf.. Report ~/2€/02 12: 25 : iE PM 

N U C L 1 D ~ M ~ A R E P 0 R T 

Detecto:r Name : 
Sa.1\p.e Geometr· : 

DETOl 
500 MAAH~-­
SOl:. 51-.!·!!':...~s Sa:r.p_;;, :.i;;le: 

~ccl1je ~:~~ar~ Used: C: \GENIE2K CAY.F::.ES\F.SEJJ..D. !c= 

+ 

+ 

+ 

!(- ~., 

CS-137 
~--226 

A':- 22/ 

AC- 228 

:::-230 
?A- 231 

U- 238 

Ene~gy 

(keV) 

>~60 . f:l 
66:. 65• 
:.86 . 2! ,. 
295 . 21 10 

351 . 92+ 
609. 31~ 

1120.29 
1764 . 4C. 

236 . 00• 
256 . 20 ' 
321! . 7 ~ 

401 . 8: T 
404. 84' 
338 . 3?.* 
583.147 

9:1.07-
969.11 .. 

61 . 67.-
263 .67' 
302 . 65• 
63. 29~ 

1001 . 03~ 

59 . 54 

Yield 
I%) 

: . 6' 
es . :::. 
~ . 2Ci 

19 . 2( 
37 . 20 
46 . 30 
15. 10 
15 . 80 
:~ .50 

6 . 30 
2 . 90 
6 .50 
2. 90 

11 . 40 
30 . 25 
L7 . -o 
~6 .. EC 

0 .31 
l. 60 
2 . 30 
3 . 80 
0 . 84 

35 . 90 

Line MDA 
(pCi/GRJI.M) 

: . JoE->000 
E . ~ "<£- GG:< 
.;. :...;E- 001 
:. o3e:-oo: 
S . 05E- 002 
2 . 4SE- 00J 
2 . 58£+000 
7 . 71£- 001 
1.35!:- COl 
2 . i6E- OD: 
I . BlE- 001 
5 . 07E- 001 
l.l 3E-OOO 
2 . 1 76:- 001 
2 . 26£-001 
~ . 41£- 001 
E. 90E- OC:. 
6 . 36E- Ot:Jl 
l . :;E- 000 
8 . 30£-001 
1 . 03E+00l 
1.49E1001 
2 . 41£• 000 

NllCJ ide l'IDA 
(pCi/GRAM) 

1 . "Sb-00 
s. 73£- vCil 
l: . OSE-002 

~ .. 35E- O:!l 

2 . 17E-001 

6. 38.::-Cli! 
1:' . 30E-0~1 

1 . 03E:+00l 

2. 4' E-.000 

• ~ Ni.:cliCe ide::-::.-:=.ec r;~:-_ng t.he ~·.:=l;.de ::~nti=:.ca-c!.or! 
= ~.erov :.ir.e :'";;"d .:r: the s;::i!c~ r= 

> - ~A value ror calcJlated 

Page 10 

@ = Ha lf-l i fe too short to be ab:.e "o perform ~he decay correction 



filename : C: \PCNT2K\CAt4fiL£S\SOIL \SL0502J . CNF 

~epor~ Genera~ea On 

3a;np:.e. I'-tle 
:oec~=cm Des~r~oticn 

;;ample Idel"ti.fication 
3c.mple Type 
sample Geometry 

Peak ~ocate Trreshclc 
?ea~ ~ca~~ ?~~ge (!c rho~~els' 

Peak ~~c ~c~ge ( ~~ cha~-~~~ 

!dent:~fication Ene~gy ro:.erance 

sample Size 

Sample Taken On 
r.cquisiticn s~arced 

4/29/0L. :2 : 28 : 43 

SO I!. SW.?:.::S 

A1SC0903 
SL 
500 MARINELLl 

J.OO 
,096 , - ~~g., 

:.500 l{e·v 

4 . 490E-t002 GRJ!J-1 

4/23/02 10: •:0 : 00 
.; 129 1 ')2 11 :2":15 

pt.J 

Al·! 
~l'. 

Uve ~i-e 
R<:al ~i:r.e 
Dead Time 

36t'C .. C s~co::ds 
3f>6" .I seconds 

1 . 69 1 

~~e=gy Cal~braLic~ Usee Done C~ 
:::~:.c.;.enc:l Ca!.::>rc:~icn :;sed !}o:;-,e 0:1 
t:f =~c-e:-.cy Geomec:.-y : :::> 

3/ 0:/02 
3/ G'_/fJ2 

5 00 ~=-.R I !'<"'El..: 



Peal. Analy.!JiS R p rt 4/29/02 1Z : 28 : ~3 ?M 

····· · ···································~····· · ~y-- ··· ······· ·· ········~· ••*•• 1 a 
z n Y l ££p-,.. ••••• 

-················,······~······················· . 
~~ ~ ··············•···•··• 

rfo::r::ccs 2:2~ : .!: ?!< An lysis -k Analys -<09o 
Peal: ROt ROI Peal: N t Pea. N-:::. ~.:ea nt: nu H suart d ce troid Ar .. c;-.r..:£r-. n•s 

1 7.31E• - •• 7"-
..::~~ . .,-

H .35£• : ~= .. . 3 1 E't' - - -. ---- . "" ~ ( 1 3.44E• --- --- -"' s 2C!i- u .3 E• .5:: ":: 6 2C - ' •. 2 1.9 E ... ':: ..... -=; . -":.t .. ,., - 1 249- Cl 2 -.61 .1 C.33E• 3 1~E .. -:1 
;- a 2C9- H 2 5.77 .li 6.38£-.003 ?-· --2 -~-
m 9 2.C9- HO 303.85 15.1Cl 1. "" ')4 -,;:, -;f! ,l ___ __ 

r- 10 2!.9- 410 312 . 61 7'1 . u 2. ilt. ' 14 360 . 8': 
m ll 249- 4]0 3::!1. 95 79 . 70 ('. "9,,, oo:; 299 . 71 
m 12 249- 41(1 l28 . '/'/ Ell . 43 3 . 6t1 l• I 004 431 . 17 
n. 13 2~!1- 4 1 0 l3~ . 64 R4 .lb 5 . 95E 004 5(}4. 87 
rn :~ 2•P- 410 355 .82 88.21 l.lOE.•vU~ :n. 7'! 
It 15 2C.:- 410 .:~GL20 90.31 6 . 44E+003 -4~ . ~e 

=- lt: 1.4!?- .::~74 . 81 9 . 96 2.77£•00~ ~ - . -
- ' "= - ~ - i7 249- 2.e< Cl(. 9 2.~.£-004 =.;.= . t= 

D 1 2<: - 39 ... .1 7.lSi:+O 3 -E . ~ 
n _g 249- 4 3.4< 1.9 3 -"'"" ----- 0 .. 

2 .C.l- 4.5. 91: 3. :~ .. =~.:. 5~ 
}; 21 45 - • .1 '1. -:. _, . 96 

cs - 4 -"'=-6~ .23 5 2- 5 -- - -.-
.:;_~.'0-Q 

H 2~ 1 - • • .::;~ . s 
- 2S 61 - 15:: .="" 
0 26 Gl - , r - - o 

-~-. -
27 7~7- 525 . 32 

H 28 817- :56 . 0-
• 29 81 - !E3 . ~2 

30 936- -- - ..--M .. -- .. 
..... -- .. -.)1 036- ~-..,.,.::. 
--- -0-

32 9•o- :~~ . ~3 
-; go,- i::.:: -3C 9CJ- -r:'1": ... ~ 

-- --0 
:!5 gc~- - :1: . . - • .c r.• 

- • co, - . ~ :;::.: . 6 5.32:::-
37 993- - . .54 :2.0.CE ( :JC€ _ _g; 5.2-;E+ 

H 36 ... :3.- s 137.65 .97 3.16£+ 03 -- . ' .J.S E•O 3 
.:-9 113 11~8 u- ... o G.H 3.25£•0 -; . - ) . 73Et003 I:: - "' -~~ .. 

M 40 117 - 1229 .183. 1 2 5.53 2. \Jl£+004 ; 2-!:: • 3.67£+003 
m 41 1172- 122~ ... ::!02 . Btl 300.31 9.02£+00;. 202. : .. 3.2'1E+003 
r:l 42 1172- ] :":> [) '213 . 2~ 302. •o 5 .1 7Et003 : &3 - 66 3. 3f<El003 



\ 
• 

. Buffer Area East of FS 031!WU' 
' a.AMPU;IO DATC liORTH u.=>T DEPTH CPl.\ llo UO 11'(;11111 U·)U u.c~a• Ha.2.-6lp(;lill\ --

A l•l>l•llC<OIII :0. :mw 1~11;1 ~100H (k. k•[lw '<10 <Otl 02 
A 1-Cl..lic.oB Ill '111101 1000791 41000il 06"' 11:'~1 <1)4 •I , 0.'1 
A,_.Sl~C~U~ 2'f.ll~: IOJOIII 410011 (I.E t.IA 147!o~ lfoO .. :n 
A 1-t I GC-01136 1l111lll' 1D:l0800 •tll03J 'o-e ~715 fl5!1tl ~~ :\ ~7 

A 1-U.'-S.c-,.{)II)J :ti21Al2 ID:iil7~ ~IOIJG3 oh· l'J211 1,73 110 lill 
I~AJ:i.i !.C<ll\'111 'lll'I«IJ 10'.J0elll • ICIOO'l 0~ 60712 IJ.41" tro~ IH t-,, l t.C-OBl'J ;or.~ lll\i0a21 <11 0021 0-6" l:?r•ZI lll!il 7 I !><I •• 01 

Al.!ii·WOOI~ ~~ 1000'.;()1 <1090'•7 1).6" 15739 U.ll ,,. I , 

~-F~!lC-0143 l!1102 ICYHJI6 4009SI ().6" lf.ODD 1503 727 11 
1·- ;c~4 3111()2 IO'JO!I:S oW¥.143 IM7' 1630& 2'!11 7 aca 1fj 

"~.;_~~.COI!e!l ~ 1000146 <llllOGO !Hi" 16388 ""(; 0 11 O:l! 
~ L.f>C7oaeo 3/Xl/01 11!0070 <110006 !Hi" TSJI!a 1:! 7 211 03 
AI 01.·SC.Q007 'JI:OIQ 10!10'11, ·II DOG-e CJ.6"'" 11".!711 :!l .. ro 04 
AI L_-l;CAlilroll ~ 111.1011Ca -ID'JOOl 0-0" 11000 317.0 GO II )I - ·11 'Hil•lit;.(WIIII-' • )fl!III)J 1000871 41l9'-h4 n-o· 10241 «II 0 I 4 D I 

~ I ~t'11t-OO vm- ~IWJ IO'lrnlll2 4!111'Jn D-e 11l'l1R c7 I •OV U I - Al-il..(.• ~llllllo-~ 3Wiill< 11~>11/111 410008 06"' fi.A ~~~ Jll "' IM'<I UC·OIIJ ,' --. '1/:'01111 IOlltJIHI\1 4000711 o-b- 103111 «7 H I ~ II 1 
l ,....¢.! tol .r,r UN711 4/JIIIJ I 0\Jllllil---.iOUUtJ 1 06' 202•16 1~!1 J :•:.r u II I 

I Ill 1ll .fl(' 011111 4(JIIII lii\iOlil l •109nsn oo· 2r.1n ICI'I j II~ •I II I 
I 1\i ' II H(: IJI\1111 •1(;1/11:1 i(ioOII0\1 ~1109110 0 ()" ?.02•10 ~~~~~ •I IIH II IH 
I II I ill ~)(. 1111111 •111ill:• 1 iiitillli'io •1110011 0 0'" r.~nnn ~~ 1.\1 Ill/ ~ II .1 

I /I I M 11 11111111 41,1 11m 10unnuJ •lltl(J:II 0 t:l" lfi030 • 111!1 I lo C) il -I -¢,!. ll ·iC 1111111 ~1.1 1111) Hlll11fll111 ,, llllll7 0.6'" 757~ 2 '1/1111 ICH II II 1_ 
Ill $L_:!&~UUtJ2 -~IJJhll HI /I !IV 1 ·110011 D-5" 71>47!1 1/111 h I t•o tl 11_!1_ 

Ai]:t-sc-oorn ·lf.ll!tll lnll<>ll •• ollt:.o006 0-li" 79502 ,.~2 ~ 'll.'ll 0 Ioili 

l.= Lf,to!. 
Srr-/-v'r. 

A H:l·SC·DOO~ ~IU>!ll 10110a!.7 400094 n-o· 803011 , •• I 1 :010. 137 
"1 'Sl.·SC.OOO:'o <173102 IM0871l 4011!182 0-6"' 7812~ 1147 ,D (;117 

" I 
AI GI,Sc-DQllll •r.Wl 1011:1747 oll0042 o-e 13!171 <lOti I !I Dll 

L I\I·Sl~7 ·41:'~ IIY.lO'l~e 4CI!It:J.4~ ()q' 13602 oCIOD .o Ul! 
Al·_tl lf'-OOG) Cl:<l 1\i I 1000069 40!1:185 Gij" ·t~gs..t 3630 l!JO :rfl 
A I •St IJI.COU er..All IOOO!ISI 

·~ 
Ob~ ~a 3710 :107 :u. 

Al·6l•lP.OOO:. CIU.OI 102)CC!J 410003 Gij" ".l11!7.! roH •vo 4!> 
l~ .t .. n, ot;V\ , 091.1 , o~ ;iJ 

l w ~'' t~r'2.J t~ ....... ,\ h" 4.,,. .. 



"ilename: C: \ ?CNT2K\OJ-l2!!.ES\SOIL \S:..05020 . Q~F 

"':!porL Generated On 

;ample Title 
>oectrum Descr:n~ion 
.. • 1 - d .I --.. ... • 
,a~p_e _ e~:.L~ca~1on 
·a.~ple J:ype 
;:;:-ple Gec.-el:r~· 

>eak Loca~e Thresho:a 
>eak Loca-::e Range ( 1n c~~a::mels) 
'eak Area Range (in channels) 
Cdenti f ication Eneroy Toler ance 

>ample Size 

:ample Taken o~: 

,cqcisition s:~~ed 

.ive '!"ime 
<:ea 1 ':' ime 
~ead Time 

4/29/02 11 :24 : 03 Al'l 

SOIL SM1?LES 

.:.J SC090 t. 
s.:.. 
500 1-!i-..!L!-iZl .. LI 

3.00 
1 ... 
1 -

1 . 500 

~096 

4096 
keV 

4/23/02 :0:50 :00 ~~ 
4/29/02 :0:22 : 30:AE 

3o•W . 0 seconds 
3653 . : seconds 

1.59 i 

Energy C<alibra:ioi:. "Jsea Dc:-u~ 0" 
~f=:..cie:-~c:· ~!.ibraL:._on Us~a =one: 0:. 
E==~clenry Geo~t~c 

3/0l/02 
U'J:/02 

500 :-t=-.?.iN£1.!.= 



,;-."T" . - •• . ___ _... ,..,.,. ... __ ... .. .. ·- y...- ..... .. ~11'"-....,. • • -.-s ... - ~.--,.~.., -- -..••• • ? 

C 0 ~ R ~ C 7 E v 
• • ._ -, ? .,.. ....... • .... e ~ T _, • ll "11 • -. ~ ~ T :P ,.. .,. • - _...,. .. • 't' 1 ._. T Y. • • "9 ..- 7 -"P .. • ~ r 'f> J1 1 -. .. 1 ... '"' -<0 "'T" 

Nuclide 11 t mean Wt mean 
Nucl i.de I d Activity Acti vi::.J 
Nam~ ('on:'ijence ( pC~/GRJI.Ml Unc~r!:ain:..y 

?-l'.- 226 o. :::9J :.3655~0£·~~1 } . 6391~2E-O:~ 

AC- 227 0 . 994 :.:6:h- E•.:t11 2 . 56~;;44E-OO :i 

AC- 22o 0 . 998 <> . ~:82Z9E-00! 4 . 8u9623E- 002 
TH- 230 0 . 992 1.40690E-i003 5 . 206529E ... 001 
PA- 231 0 . 996 1 . 27 4325E+001 4 . 655567E- 001 
U-238 0 . 993 2 . 203928E+002 6 . 6577768+000 

? = n~clide i s part o= an ur.dete~ned so_u~o~ 
X • r;::.clid€ =eje,.~ed b1 ne int:erfe::renC4:? arc :J.S-S 
@ .. ,-;.c:.'!.dc .:.ur:~ai""S e-::.~rgy :._:..r.es nc-:_ ... s~d :.n ~e-Q!"!::sd !·!~i- - f"\Ct:!•J:.~y 

Errors quotec ~ t 2 . 000 s~gma 



+ 

+ 

4!29102 :.1 : 24 : 05 Al-l E'age 10 

N U C ~ I DE MD A REP 0 R T ·~·•• 
, t . ... +; ......... j. * ~ *; l • ,. + • ~+ , .. * j. ... ----.,. .......... . 4 .... + .... -. ... ... ., ... '* ... . .,. ~ ...... -- ..... ..- _,. .... 

:- l~Cl 

-~ Geometry : 
.•• ple Ti t:lt : 

D:::?Ol 
500 t-lARINEUI 
SOIL SJ1.MP!.ES 

•UClide ~ibra~J sed : C : \GOIIE?K\CF~F:.:£S\ASHLL-t.::J o H::. 

Nuc_iae 
Name 

K-~c 

CS- 137 
RA- 226 

AC- 227 

AC- 228 

TH- 230 
FA-231 

- 238 

AM- 2H 

Energy 
(ki?V) 

~460 o 8i 

66l o65 
:e6021-
295 o 2l~ 

35! o92 7 

609 o3l-
:l20 o29 
!764.~0:, 

236 o00"' 
256 o20 ° 
329 . 70 .. 
~01.211 

~" .. 084 "' 
338 032' 
583 0.:4• 
9:: 00"7'" 
~69 ° 11 ~ 

67 o67 • 
283 o67"'" 
302 ° 65~ 

63 0 2(h 

100l o03 .. 
59 0 5•1 

Y~eld 

" ' 
:oo 61 
8S o2l 

3 o2li 
:. 9o-G 
3 7 0 20 
46 0 30 
: s ol O 
::,oar 
:1.50 

6o30 
2 o90 
6o50 
2 . 90 

11. .J O 
30o25 
z10-o 
l6 o6G 

Oo37 
1. 60 
2 o30 
3 of!O 
Oo84 

35o90 

Line MDA 
(pCi/G!W~) 

L44E~OOO 

2 o0lE- 001 
5. 85E-0':1 
! . '10-::-oc_ 
8o87E-007. 
2 o82E-001 
3 o0E -00ll 
s. z-::s-:n: 
1. 29:;- ool 
2 o60E-001 
8 . 31E-C'Ol 
~. -£E-00i 

:l o 3E +OJO 
2027£-001 
2 o 5:~-00:i 

5 0 t:::::-00! 
l o20E- OO: 
6o24 E+001 
1 025£-000 
i o6E- CC:. 
s o :.:::=:~coo 

2 o 

0 OE-001 
2 o3E+OOO 

Nucl ... d<: t1DA 
I pC;. 'G!;..:.~' 

1. HE; 000 
2 o01E-001 
E. d-E.-002 

l o29E-00l 

2o27E- 001 

6 o24E-..OOJ 
8 066=:-oc: 

2 o3<;t: ... Q0i) 

~ = Nuc: -de iden::c~::.eo du::::.ng t.he '·"=- 'de .den;:!.f:car.io:l 
~ = Enerov 1 ir.e f ound i r. t:he spectrum 
> = MDA va lue no;: ca~culated 
~ = Ha:f- lite too s!:ort. ~o be a.o_e t:c pe::::or::-. :;r.e ::ieca:: co=ect-ot 



•• ..- T ~ ': • ...: :.. H :-1 A 5 ? E c ":' R 0 M j . l\ ~. L y £ I s .... 1' -

t ~,. ..,_ _.... .,. y 'i - ._ T .._ -,., .... T T •o -. y • .. + .. ~ j- j ' -i * ':t ' • ~ -<1 <0 - * + .. 9 'll -+-t 9 ,.---jr 1 ,t -... T .... • ... ,.;' 1. '11 .,.- Y., 1r ..... "' lt fl: fr j· "?-4 't, 1 io ..t, 

· -lerame: C: \PCNf2K\et.:·!FI!.ES\SCI::... \SL05018 . Q,f' 

~eporr Gonerared On 

·ample Til-e 
3pectrur Des-r_p~ion 
~~T.ple ~cen--!lcation 

>a!llple Type 
'ample GeomeLry 

eak _oca::e :nresho!.a 
ea~ ~ccare ?ange ~~ cr.anne!$1 

·eak Area Ra:"lge tln channe_s) 
Identifica:ion Energy Tolerance 

)ample Taken On 
\cquisirion Startea 

.. i --:e T .L--r.e 
~eal :-:.::--e 
)ead Time 

4/26/02 2 :25:59 DM 

SOIL SE'.!1?l..ES 

Al.SC09C5 
SL 
500 MARINFLL1 

3 . 00 
419<> 
,1096 

1. 500 keV 

E.:ol,.E+O,. .--..... 
c:'J"-·. 

4/23/02 11 : 10 : 00 AM 
4/26/02 1 : 24 :46 PM 

3600 . seccncs 
3€~4-- seco::o: 

: . 22 % 

!::terr;'/ ca:.ib.r.,tior. used i:lone On 
Efficie:,cy Ca-:.braiion Used ilene On 
Efficiency Gecmelry lD 

l'~:JC: 
3 Ol/02 

500 MARINELLI 



4/26/02 2::5:59 F~ 
, 
" 

I N ? E R f E ~ E N C 2 C 0 R R ~ C ~ E D 
·-• :to ..... ..J.+ ... --.- .... cO ....... _ ... __ _. ... - ...... ,. ..... .,., .. ~ ...... ~ .... ,.-~ ........... ,. __ ....- ..... ,.-- ... ·--~· -

Nuclide Wt: mean l<l't 1oean 
Nuclide :a Activity ]l_r.-~ Vil\ 
Nante Cct,ficer.ce (pC.:., G~"') rrce-·-:.a..u. -~r 

CS-137 ... . coo 5 . ::~2679~!!:-002 :, . 25B991E-00J 
RA-226 0.998 ~.091456E+OOO 1 .136212E-001 
AC-22' 0 .995 5.5101CJ4E+OOO ~ . 340!\23E-001 

AC-228 " .99 7 . 1692.99£- 0u: :. . ">~'":34E-:02 

:'E-230 ~ - ~~3 c.479~3a~~oc2 2 . '><~:5CE-J01 

?A-231 o .~9u 6 . 876' 6E-r000 2 . 3i!2243E-0Cl 
u-238 0 . 994 6. 867226E-+001 2 . 394772E+OOO 

? = ~uclide ~~ pa~ of a~ ~ncete~n~o sc:~t1~t 
X = ~vel -d~ re~ec~ed bJ~ th~ i~=erfere~ce a~a~ysis 
@ ~ ~ucl-de cer-tains er.ergy lines not used in Weight:ed Mear. Activity 

Errors quoted a~ 2 . 000 sigma 



• ~ N U C !. 1 0 E r-: ~ A. :; ~ P 0 F: : ·- • - • 
T "% '7 ""_. .. e -. 7 'T 7" -I • '9"-,. e ,.- :oj 't ~-. 1' 'lir ..,. + • +-? '- • , • ...-~ '" • - _. ... .,. .. I cS -. .. 0 _, t ..- -...--. ' _,. .. • .. _. • .- - + ....- T"'" I "'T ..j .. "1 ,_ .. 

D~::ec .:or t•.,me : 
Sc..:;-;p~e Ga o:re;;:ry : 
SarnpJ.e TitlE: : 

DETOl 
500 !·!;..R:.~~= 
SOIL SAJ-:PLES 

Nuclide .C.lbra:ry Llsed : C : \GENI F.2K\ CAM FILES \ASHLAND . NLP. 

+ 

NucliJe 
Name 

K- .. v 

CS-137 
::m-226 

AC-227 

AC- 228 

TH-230 
PA-231 

0 - 238 

Energy 
(keV) 

H60 . 8.i. 
661 . 65~ 

l86 . 2P 
295 . 21 '" 
:::!: . 92• 
609 . 31· 

1120 . 29 
176 .. . 49 

236 . 00T 
256 . 20• 
3?9 . 70 • 
4\)1 . :1 ... 
~o • . a.: · 
338 . 32• 
583 . H" 
~1, J)7• 
969 . 1l'" 

67 . 67 • 
283 . 67~ 

3C2 . E5 · 
63 . 29• 

:;.cOl.C3• 
59 . 5~ 

Yield 
'%) 

10 . 67 
BS . 21 

3 . 28 
19 .2 0 
.r . 2c 
46 . 30 
15 .10 
1s .ao 
:1.50 

6 . 30 
.. . 90 
b .5C 
2 . ~0 

1: . 40 
30 . 2: 
z- .•o 
16 . 60 

0 . 37 
: . 60 
2 . 30 
3 . 80 
0 . li4 

35 . S, 

Lille MDA 
( pC1 /GP..i'.M) 

1 . O;J£- COO 
4 . 46E- 002 
2 .22E-00l 
5. 6C£-2 02 
! . .:sBE- 002 
1 . 33E-001 
1 . .!2£+000 
~.:9E-001 

7 . 09t-J02 
1. 61£- 001 
4 • .: 9E- 001 
2 . 92E-D ' 
6 . 7LE- ;)Q;. 
1. 19E- 00l 
:. ~9£-001 
2 . 36!:- ()Q_ 
3 . G?E- 001 
3 . 4 6E+001 
6 . 4~E-0Gl 

~ .. --c~-:o: 
5 - 2 6£..-000 
7.72S+OOO 
1 ... ~0=:-rOO~"~~ 

Nuclide :-10:!1, 
(pCi/GRA11l 

1 ._ 1)E- "00 
•l . 4 6E- 002 
4 . 3BE- 002 

7 .C 9iHJ02 

l . l9E- 00l 

3 . 46E+00l 
..;.•:J:::- 00! 

• . 30E-000 

-'- ,. Nuc:..id~ lder:tified duri:"lQ the nuclide idem:ification 
,. E:ne~gy line f ouno !.n che spectrtllr. 

> ~ HD~ ;r.olue noc ~<>lcu:..ate<l 

@ - Holf-:i~e ~oo shor~ to te able to pe r:crn ~~e c~ccy corre~i~~ 



...- _.,. ... -........... -... .... ·----· .. ,.. --. ..... --... ~- .............. .,. ... ., ... ~ .... -... .. ~ ~ ..... -.. , .................. ... 
.. • • ' • • G P. H !-~ J.. S P E C T !< U M A N A L Y £ ! S • • , • • 
.. ~ • •• -.& • ll I ...... ... -..- .. ~ ......... '"' - J ... - ......... II ..... + ' • + ....... .. 7 ..... - ...... 'i .......................... .- ...... -

f'ilenarr,~ : C: \PCNI"2K\CAIIT!LES\S01L\SL05022 .CNF 

Repor~ Genera~ed On 

Sa..11ple T!tle 
Speclrurn uf:SC!ipdon 
Sample ldentitication 
Sa;nple. Type 
Sa::-ple Geome= :y 

Peak ~oca~e Threshold 
Peal: Locate P.ang<;! C~=-- ct.an:,els) 
:"'ak A=ea Range (!n ::~ar.,,e:sl 
Idetttification £.-,ergy Tolerance 

Sa;;op:!.e Ta ,;en C!! 
~cgu:si~ion S"arted 

':.ive l'i:;te 
Real T~me 
Dead Time 

AlSCOQ06 
SL 
500 !·WU NC:!.:.I 

3 . 00 
:!. - 4096 

4Q;i> 
1 . 500 :;;eV 

~/23/02 !1 :2 C: u0 rl-! 
~/29/02 1 : 1&:~2 PX 

3'500 . 0 :Secc~r;s 
363~ . 0 secc::as 

0 . 94 % 

En:rqy ca:inr at icr, Used Don~ On 
E!!,riency ca:ibrat!on USPd DonE On 
Ef=i ~~~; c; Ge~~-y ID 

3/01/02 
3/0l/02 

500 i-!JI.JUN:t::.LI 



. rf!cted Jl.ct i vi ty Report 4/29/(JI:' ~ : J/ : 4.1. L'l'l 

- N T 8 R t ~ R E N C E C 0 R R ~ C T ~ D R C: f 0 R T 

!!•-elide :·~ t mean \·:t rr.ear, 
Nuclide Id Activity Acriviry 
Name CN;fidence (pCi /GAA1~) Uncen:ain;:y 

CS-137 0 . 999 3 . 42677H,-002 8 . 399627E-003 
RA- 226 0 . 998 2 . 421443(:;-001 e . 6oo'804E- oo3 
AC-228 0 . 998 3 . 0309678-001 1 . 706019E- 002 
u-238 0 . 995 1. 5012681::~ 000 2 . BH25BE- 001 

~ = nuclide is part of an undetermir.ed so_utior. 
X - nuclide rejected by Lhe inLerference analysis 
@ = nuclioe com:ains energy lines nor used i 'l vleigh;:ed Mean A.;t:ivit.y 

Errors guo~:ed at 2 . 000 sigma 



gr 

~··········· ••·•·•·• ••• •••••• • ••-••••1 ·~·T···················· 
I K A Rt.?oF- ••••• 

~···································~······-· · ·~····y················· 

: 

-4 .. 
AA-

J\ - 27 

AC-228 

T!i-23 
PA- 2_, 

-23 

It!. - ..:41 

~ -• -
"' 
a 

. . 

• 
• 

• 

• 
• 

3 
4 
1 .... 1 
15.80 

.s 
6.30 
2. '<0 
G.50 
2.9 

ll.40 
30. 25 
27.10 
lf' . 60 

.37 
l. GO 
2. 

3 

e 

c;:;_:::.,M 

-~ 

5 . 55::-~ 2 ;;. E- 0 
6 . El:::-002 
2 . 6iiE- 001 
l.&3E- 00l 
~ . : S£- em. 
3 . S9E- 002 3. S9E-002 
7 . 4.i£- 002 
1. 39E:- OO! 
1. E.5E- O --
1 . us:: -oo: !.OSE+OOl 
3.19E- 001 . 1C~- 0 
2. -9:::- o --

9. 3r- l 

1 --

~Cl-~- -- -- & •'-"= .,._ ca· 

t:C ~-r-u~ - -. 



'"~ GA!~M.~ SPECTRUM 
"' .., -t:" • ~-.. A --.. + .. ._ -.. - .,.- ._. i _., .,.. '1 • • .;.· .~ .t. , io + + -J. .; .., ,.._.; _...;.,: ..._ •-; _ .._ 

:jlename: C : \PCNT2K\C~lFlLES\SOIL\SL0~016 . CNr 

F.er;ort Generated On 

Sample Title 
Spectrum Description 
Sample Identi-icaticn 
Samp.2.e Type 
Sample Geometry 

?eak ~ocate ~hresno!d 
Pc.a1: :i.ocatt:! I<<mge · i ~ cr.a:.nels) 
?ea1: i'.rea Range , i:-. channels) 
Identificati on Energy Tolerance 

Sam~le Si;:e 

AlSC03: 
· SL 

500 ltiARI:N:.:LL: 

3 . 00 
1 - ~ ~E 

, 4096 
1 . 500 keV 

..... 
1"'- ! 

Sample Taken On 
Acq~isition S~a~ted 

4/23/02 11 : 25 : 00 At~ 
~ /26/02 g : 21 : C9 ~l 

Live 'l'ime 
~eal Time 
.;.~U~C ?ime 

3 600 . 0 seconds 
3632 . 5 seconds 

~ . 89 i 

~~ergy Ca:-orati~n Usee Do~e On 
E::!".:-:::.e.'icy Ca.i.io:::.;:::ion vsed Done a:. 
Efficiency Geometry ID 

3/Cl'02 
•;o:, c.. 

500 l·~JUN:!:LL:-



Nur;l:a;:; ~., :. mean f.·~t :nean 
Nut:Jiae T . .a F.ct i vi ty -"-C'" i v 1 t y 
t,arl€ Cv~.!. _der.C'2 (pC GPJJ-l) Uz.~.;sr::o i~-:~' 

CS- :3'/ - "~" 3- ::.::">198~-~·02 ~ . 61:951~-003 

RA-2:21\ .~~ 

1.&2~~:2E-\l0l 6. Pf~~~' f-i:i03 - ·- "' 
~-C- :2.?8 (; . 99 6 ~ . 9.;& ' "lZE-001 : . . )091:t·E- D'J: 
l.i - /.38 o. 790 2. OJ15'J4E:-OOO 4 . S<l~953E-001 

? --== nt:c.l:.de is ;-a:r o.: <:!". u~deL~!::'r"ne~ :: "u~- , 
X :-~cc!.: .. 1e. .r~~;:c:.~d by t:-.e -· -~!::e~;::.=r2 a_. .c-: !:-~ 

Q n..:c! ide. c~---:: a!!'l:; ene~o;y :._: . .as !"'~OL used _ri H~::~:- -ej ~<lear ;;.c::lvixy 

Errors quoted ct 2 . 000 si~ma 



4/2f/02 ~0:28:~5 ~:~ 

• • ~ ~;..,. • .. -4.- ·0 I 0 ... ..,. .. • ~ ...-; •1 I 1...-..;. ... I. o,.. J, -l I~ ,-.....- J. ~-.- 1-..-..,.··1 1 1+., 1 l ,...,.. ,, .1, .o +-A· .. • ..,__,! 1. • ·o-y , l 

;: U C :.. l : E N f) A 

tk:rect :- ~~:.ue : 

Samp 1 e Ge;c.:ne try : 
Sampl.;, Ti lle : 

D'::':'O: 
500 l·:JHUNELL! 
SOl L SJ.I.JvlP LES 

PE?CP.7 

Nu·=lid"- Libr;;ry Used : C : \Gb:~u::c,..' C:.z.J·:F HES \.ll.SrU•.IIO. ~·:~E 

Nucl~de 

Name 

K-<: 0 
cs-::;• 

AC- 221 

AC-22~ 

TH -230 
PA- 231 

::~e!:'gy 

(keV) 

1460 . 81 
66: . 6~ ­

:=;:;.2:" 
-;; ~::: ? .• 
-.. 4".., . --

35i . 92' 
609 . 31 • 

1120 . 29 
1-64 . ~ 9 
23f . JO 
2 :;£. 20 
329 . 70 
401 . 81 
404 . 84 
33~ . 31-

5:3 . - ~­

g:._: . tr;"' 
9f~.11T 

67 . 67 
2&3 . 67 
102. . ~~ 

:: ~ !_ .U3 

53 . 5~ 

10 . 67 
~~ . 21 

:=. ::A 
:.s . 20 
37 . 20 
46 . 30 
15. 10 
l.5 . SC 
:: . 50 

6 . "!n 
2 . 90 
6 . 50 
2 . 90 

l. _. 10 
3C . 2: 
:::1 . 7(1 
!6 . 00 

0 . 37 
1 . 60 
: . ., ... 
~. e"" 

':>= c. 
_,;._ . .. 

L!.ne XDA 
(pC:./G;...;:.J1) 

S. . 18E-001 
2 . 26E- Ou2 
6 . ICJE- D02 
! . 6;:-F:- ~02 

l . G!E- 002 
4 . 96E-002 
4. nc::-oo1 
9 . 4.; ·- ofJ:!. 
~ - ~ ~::- o::..<: 

2 . ;)::>E- :>vl 
1 . 678-00~ 

4 . 02E-OO: 
.: .: £-oc;:: 
5 .32£-~~::_ 

: . 3- ;"-QC! 
- · 99£-"~Cl 
9 . 96Ei000 
3 . 01F- 001 
.., . E3::- C ... 1 1 
: .~ :;;;t.~-IJ': !J 

·= . :;~r:-oco 
- . 62£-['['1 

lk. · E :e N::':~ 

( pC i/ G RJ...!·ll 

-•. ~aE:-OOl 
2.2f:E- 002 
: .. U:E-0~2 

~.l7~-C0:2 

9 . 96EJ.000 
'' . 63E- O·Jl 

2.1i~E-00l 

- Nuclide icien'::ified during- the nuclide icent:..: ica::ion 
::ne.~g ... :_:_n~ :=-o·Jrd i:' !.!".e s~t:-c~rw.:n 

NO.~. ··a_ .:e ~ .. !c:::a:ed 
C':'-:--rec:!c!'1 



FUSRAP Field Gamma Sp4J<II'OIC<>!l\l I USAAP RA~i(llogiC81 Repons I Pnnto<l 215103 
P11Qe1of1 

A8Ht.ANO 1 

817.01 

,, ~ J 

" • ~ 1110 

f • r .. RA 

-... two - ) ~ .... - r:- I.OIIb ............ -Cl c.oo- - • -• AI~ OM)&IIII 0610~1 IOASOill SEC 57•0 CRY 8011. K-t(l 1"11 oao POlO OAIIIII~C 140 

A111'006S> ~1 OOIOMII 8QASOI311 SE.C 57•0 QRV SOil. CS·137 oee 0~ PQO w•u•AJ:Pec OQS 

AITPOCl8S ~1 ~1 IIOAS01311 SEC 57•0 DRY son. AA-220 ... 01, PCIIO ~c 000 

,>.tTP0085 ~'01 ~I 09AS0131 SEC 57•0 CRY 8011. 110-'121 77V 011 PCIIO G.\MMASPEC on 
AI~ ~I 0610~1 OQAS01311 SEC 57•0 DRY SOIL RA•221 011 003 PCliO GA...'.~"-IPEC 012 

A1TP0085 00104~1 ~I 110A$01311 SEC 57•0 OR\' SOIL m.na 0 78 003 PCIIG GAM'MSPEC 0 12 
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