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Results of Subsurface Investigation 
PGDP WAG 3 - SWMU’s 4,5, & 6 

Paducah, Kentucky 

Introduction 
On March 23 - 27, 1999, NAEVA Geophysics Inc. conducted 

subsurface investigations on WAG 3 - SWMU’s 4 (C-747 contaminated 
burial yard), 5 (C-746-F classified burial yard), & 6 (C-747-B burial 
ground) at the U.S. Department of Energy (DOE) owned Paducah Gaseous 
Diffusion Plant in Paducah, Kentucky. The investigated sites were located 
inside of the security fence of the plant and were mainly open grassy areas 
with the exception of SWMU 6, which is a radiological contamination 
area containing stored (contaminated) equipment and metal debris. The 
purpose of the investigations was to delineate the extent of burial/trench 
areas within each SWMU. 

Methods 
The equipment selected for the investigations in SWMU’s 4, 5, & 

6 included a Geonics EM-3 1 terrain conductivity meter (SN# 9419005), .a 
Geonics EM-61 electromagnetic (EM) metal detector (SN# 950707), and a 
Sensors & Software Noggin 250 MHz shielded monostatic antenna 
ground-penetrating radar unit (SN# 00000 17 10008). 

The EM-31 is an electromagnetic frequency-domain instrument 
primarily used to measure ground conductivity. The EM-31 provides an 
output of both the quadrature-phase (terrain conductivity) and inphase 
components of the induced electromagnetic field, which are recorded 
simultaneously. The quadrature-phase is a measurement of the 
conductivity in miliiSiemens per meter (mS/m). Terrain conductivity is a 
function of porosity, degree of saturation, and the conductivity of the 
subsurface materials. The absolute values of terrain conductivity are not 
usually diagnostic, but their spatial variations are important. The ability to 
identify lateral variations in shallow subsurface materials makes 
quadrature-phase EM-31 data very useful in the delineation of soil 
changes and a variety of buried features. While the inphase, in general, is 
a better detector of metal, the quadrature-phase is more sensitive to linear 
features (e.g. utilities, pipelines, etc.), which are at least partially, in 
electrical contact with the ground. 

The inphase component of the EM-31 data is primarily used in 
searching for buried metal, and is measured in units of relative parts per 
thousand (ppt) of the magnetic field. A negative instrument response is 



generally expected over areas containing shallow buried metal (both 
ferrous and nonferrous). 

The EM-61 is a time-domain EM metal detector capable of 
mapping the locations of buried metal with very good resolution. The 
EM-61 consists of two electrical coils that measure secondary magnetic 
fields generated by metallic objects in response to an induced EM field. 
At each site, only data from the bottom coil was used due to its greater 
sensitivity. 

GPR provides a high-resolution, cross-sectional image of the 
shallow subsurface. A short puise of electromagnetic energy is radiated 
into the subsurface. When this pulse strikes an interface between layers of 
material with different electrical properties, part of the wave reflects back, 
and the remaining energy continues to the next interface. As the antenna 
is moved along the surface at a consistent pace and data are collected 
continuously along profiles, a cross-sectional image of subsurface 
conditions is created. Buried materials can generally be identified, if the 
soil conditions are right, by the hyperbolic or chevron-shaped anomaly 
they cause in a radar data profile. 

The data were temporarily stored in a Hewlett-Packard 200 LX 
palm-top computer (SN# SG50500335) for the EM-3 1 and a Omni Data 
Polycorder (SN# 6175939) for the EM-61. The data were then 
downloaded into a Toshiba Satellite 335CDS laptop computer (SN# 
78881950A) for on-site processing using Geonics’ DAT-3 1, DAT-61, 
Golden’s Surfer, and SPIView software. Final presentation-quality maps 
were produced using Golden’s Surfer, Autodesk’s AutoCAD (Release 14), 
and Visio’s Visio 5.0 software. 

Quality Assurance/Quality Control 
Calibration checks of the EM-31 and EM-61 were conducted 

outside of the survey area for SWMU’s 4 & 6 (both at SWMU’s 4 grid 
coordinates ON+lOOE), and inside of the survey area for SWMU 5 (grid 
coordinates SON+lOE). All of the calibration checks were performed 
away f?om possible influences of culture (e.g. high voltage power lines, 
metal debris, etc.) using the manufacturer’s standard procedure prior to 
data collection each day, All readings were within acceptable limits. 

Additionally, a standard evaluation of consistency was conducted 
with the EM-3 1 & EM-61 repeating several survey lines of each grid. 
These lines are 1OON & 120N for SWMU 4, 180N for SWMU 5, and 
180N (EM-61), 190N (EM-3 I) & 200N for SWMU 6. The successful 
“repeatability” of the anomalous character of the lines viewed in profile 
validates the data. Also stationary static tests were performed for each 
SWMU using the EM-61 bottom receiver coil. The results of these tests 
are displayed in Appendix A. 



Survey Design 

SWMU 4 
A grid of east-west traverses was established across an 

approximate 7-acre site at 20-foot intervals. EM-31 data were then 
collected at a 5-foot station spacing and EM-61 data collected at 0.656- 
foot station spacing along these traverses. Ail cultural features evident 
within the survey area were mapped and tied to local grid coordinates. 
Labeled wooden stakes were set at grid coordinates lOON+lOOE, 
660N+lOOE, and 660N+640E for the purpose of grid reacquisition 
(figure 1). 

SWMU 5 
A grid of east-west traverses was established across an 

approximate 4-acre site at 20-foot intervals within the perimeter fence of 
the classified burial yard (SWMU 5). EM-3 1 data were then collected at a 
5-foot station spacing and EM-61 data collected at O-656-foot station 
spacing along these traverses. All cultural features evident within the 
survey area were mapped and tied to local grid coordinates. Labeled 
wooden stakes were set at grid coordinates ON+OE, ON+820E, 180N+OE, 
and 180N+ 820E for the purpose of grid reacquisition (figure 5). 

SWMU 6 
A grid of east-west traverses was established across an 

approximate 0.5-acre site at lo-foot intervals within the boundaries of the 
radiological contamination area burial ground (SWMU 6). The size of the 
survey area was reduced to this magnitude due to cultural obstructions 
(contaminated equipment). EM-31 data were then collected at j-foot 
station spacing and EM-61 data collected at 0.656-foot station spacing 
along these traverses. Ground penetrating radar (GPR) lines/profiles were 
then run over a suspect EM anomaly. All cultural features evident within 
the survey area were mapped and tied to local grid coordinates. Labeled 
wooden stakes were set at grid coordinates 12ON+2 1 OE, 1 OON+41 OE, 
200N+200E, and 2OON+ 410E for the purpose of grid reacquisition 
(figure 9). 



Results 

SWMU 4 
Referring to figures 3, 3, and 4, there is good correlation between 

all three methods in defming the extents of the suspected burial areas in 
SWMU 4, especially between the terrain conductivity and the EM-61 
bottom coil data contours. The EM-31 survey identified four distinct 
anomalous areas within the SWMU. 

The only anomalous area completely confined within the surveyed 
area is the largest of the anomalies and was assigned the number “1” (refer 
to figure 1 for the approximate outline boundaries and their corresponding 
numbers of the four areas). This anomaly lies in the central-west central 
part of the survey area and covers - 1 acre. It trends in an east-west 
direction with a smaller north-south trending spur on the western edge. It 
is possible that the source(s) of this spur is separate. However, its 
proximity to the larger anomaly is too close for distinction. Both the EM- 
3 1 inphase and EM-61 data indicate that concentrations of buried metallic 
debris are scattered throughout this anomaly. 

Anomalous area 2 lies in the north-central part of the survey area 
and trends north-south. It covers - 0.5 acres. Since this anomaly 
continues north into the radiological contamination area, and potentially 
beyond, its full extent is not known. The EM-3 1 inphase and the EM-6 1 
data suggest that the majority of buried metallic debris is concentrated in 
the northern and western part of this anomaly. 

Anomalous area 3 lies in the northeastern part of the survey area. 
It trends in an east-west direction and is - 0.2 acres in size. Again, its full 
extent is not known because it continues north into the radiological 
contamination area. It appears (when reviewing the EM-3 1 inphase and 
EM-61 data) that buried metallic material is scattered throughout this 
anomaly. 

Anomalous area 4 is the smallest of the four areas and lies in the 
northwestern part of the survey area. It trends in a north-south direction 
and covers - 0.1 acres. Again, it continues west into the radiological 
contamination area. As in anomalous area 3, buried metallic material is 
scattered throughout this anomaly. 

The only other significant anomaly is in the location of a mapped 
water line. It lies in the southern part of the survey area and roughly 
trends from grid coordinates 1 OON+ 120E to 340N+640E. 

In addition to the above-mentioned anomalies, the inphase and 
EM-6 1 data identified several discreet metallic anomalies. The 
coordinates for these anomalies are: 400N+320E, 400N+355E, 



400N+550E, 420N+470E, 440N+540E, 440N+600E, 460N+505E, 
46ON+6 15E, 480N+235E, 520N+475E, 520N+605E, 560N+225E, and 
600N+530E. At the request of CDM, NAEVA place CPT stakes at these 
grid coordinates 420N+220E (CPT-04-01) and 580N+430E (CPT-04-02). 

SWMU 5 
Referring to figures 6,7, and 8, there is a good correlation between 

all three methods used in defming the extent of the suspected burial/trench 
area in SWMU 5. Although no discrete trenches were identified, a large 
suspected burial area is prevalent east of grid line 120E, and continues 
through grid line 820E. The anomalous area appears to end at the edge of 
the east-west trending gravel road in the northern part of the survey area 
and continues at least to the perimeter fence to the east and south. 
Cultural influences were mainly identified in the EM-31 data. These 
included the perimeter fence along grid line OE, grid line ON and a culvert 
in the southwestern part of the survey area. The EM-61 identified 
additional anomalies west of grid line 120E. The data suggest that 
discrete near-surface objects cause these anomalies. They are located at 
grid coordinates 120N+35E, 140N+lOE, 140N+70E, 140N+105E, 
140N+125E, 160N+135E, 18ON+20E, and 180N+55E. 

SWMU 6 
Referring to figures 10, 11, and 12, there is good correlation 

between the EM-3 1 and the EM-61 data in defming the extents of a 
suspected burial area in SWMU 6, particularly between the terrain 
conductivity and the EM-61 bottom coil data contours. The EM-31 and 
EM-61 surveys identified one distinct anomalous area within this SWMU. 
This anomalous area is - 0.07 acres in size and is approximately centered 
at grid coordinates 150N+295E. Ground penetrating radar (GPR) 
lines/profiles were then run over this suspected anomaly. The GPR data 
did not provide any additional conclusive information. The GPR profile 
lines are illustrated on figure 9 and hard copies are in appendix B. Known 
cultural features can explain the remaining geophysical anomalies 
identified. These features are the vehicles/equipment/metal debris areas, 
the generator, the forklift, the mower, and the culvert/metal pipe (refer to 
figure 1 for the grid locations of these anomalies). At the request of CDM, 
NAEVA place a CPT stake at grid coordinates 180N+360E (CPT-06-01). 

Conclusions 

SWMU 4 
NAEVA Geophysics Inc. identified four suspected burial areas 

within this SWMU. The only cultural anomaly identified is a known 



(mapped) water line. All of the suspected burial areas are north of the 
water line and three out of the four extend beyond the area of investigation 
into radiological contamination areas outside of the area of investigation. 
These radiological contamination areas prevented NAEVA from 
confirming the extent of the anomalous areas. Two radiological 
contamination areas within the area of investigation also prevented data 
collection; however, cover was adequate on all sides of these areas such 
that interpretation was not seriously affected. The individual small 
discrete anomalies are also located north of the water line and a majority 
of them are located east of the north-south gravel road. Because of the 
line spacing (in this case 20 feet), the size and extent of small anomalies 
such as these cannot be accurately interpreted. It is believed, however, that 
a number of them, though not all, are single source near-surface 
anomalies. 

SWMU 5 
NAEVA Geophysics Inc. identified a suspected burial area within 

this SWMU located approximately east of grid line 120E through 820E. 
The extent is conclusive to the west and north (it appears to end at the 
gravel road) but inconclusive to the east and south because of the 
perimeter fence. Discrete individual trench-like features are not apparent 
in the data. 

SWMU 6 
NAEVA Geophysics Inc. identified a suspected burial area within 

this SWMU. Due to cultural obstructions (contaminated equipment), 
adequate coverage was not achievable in these areas, therefore, the area of 
investigation had to be modified from its original scope. The extent of the 
anomalous area is conclusive in the EM methods although the GPR 
profiles did not show any conclusive hyberbolic events. The most 
probable cause for the lack of GPR confirmation is that the soil conditions 
at the site prevented adequate penetration. To investigate the area further, 
the cultural obstructions would have to be moved out of the area of 
investigation. 
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EM-61 Original vs. Repeat Bottom Coil Data 
WAG 3 - SWMU 4 Line IOON 
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EM-31 Original vs. Repeat Quadrature Data 
WAG 3 - SWMU 6 Line 190N 
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EM-31 Original vs. Repeat Quadrature Data 
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EM-61 Original vs. Repeat Bottom Coil Data 
WAG 3 - SWMU 6 Line 180N 
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EM-61 Original vs. Repeat Bottom Coil Data 
WAG 3 - SWMU 6 Line 200N 
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SURFACE RADIOLOGICAL SURVEY 
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Rad Walkover 





r h. 

. Certificate of Calibration 
Environmental Restoration Group, Inc. 
12809 Arroyo De Vista 
Albuquerque, NM 87111 
(505)-298-4224 

&’ 

Manufkturerz &&I,, Model: 22 2. / Serial No.: /zvY=d 2 
All Ranges Calibrated ElactronioaUy; Ludlum Pulser Genemtor S.N. f@??:u’-7 

Temp.: 76 F ReJ. Humidity 9 0 ‘16 Ear. Pressure3C.Sin. of Hg 

FUNCTION CHECKS: 

Reset u, Audio - Wlndow Operatlon d Mechanical - Battery - 

High Voltage !%Ov l01OOOV * 15oov v ‘ 

Reference Setting 

400Kcom 

100 Kcom 

40 Kwm 

10 Kcom 

4Kcom 

IKcmn 
400 corn 
100 corn 

Reference Setting 

400 Kcum’ 

40 Kam 

4Kcom , 

400 corn 

Ratameter instrument “As found meding” 

Digital Reedout Log Scale Instrument Received 

ERG FORM l.OZB 

B-l 1 



- ._ 

.--. 
c I # ’ 

Certificate of Catibration 
Voltage Plateau 

Envlmi ReskwaMn Group, fnc. 
12809 Army de V&ta NE 
Atbuquerque, NM 87111 
(505) - 298-F 4224 

/ 

Deteotor Mfg.: LdfU. M Modek w -A2 setid No,: P?P/fvJp+ 

counter Mfg.: Llctfiu-lu Model: cs%Z/ serial No.: j.92 JJ?$ 2. 
ccunterirQutsensithtity /d 
Temp.: 76 F Ret. Humidity % SacPressure P-3’ j6 OfHg mv3a 

Count Timer ~3s minute(s) 

I High Voitage Gross source Background Net Source 1 

..! 

: 

Ef?GFoRMl.o3A 

B-12 



! . . 
Certificate of Caiibration 

Envtronmentet Restoration Group, Inc. 
12809 Army0 De Vista 
Albuquerque, NM 87111 
(505) - 295 - 4224 

Man&cturer: ckd/- Model: JZZ/ Serial No.: //‘G= 6 qci 

All Ranges Catibreted Et&ronioaily; Ludtum Pulser Generetor S.N. 4 3 3: Y 3 

Temp.: e6 F ReLHumtdity ?- % Bar. Pressure ;Y.+ in. of Hg 

FUNCTION CHECKS: 
t 
I Reset J Audto - Window Open&ton - Meohentcel YBatWv , I I Hlgh Vottege 500~ > 100th’ - .l5oOv - . 
7 , 
4 Instrument found within tolerance (+I- 10%) YES - NO 
, 
i COMMENTS: 
! yG+fJ /crp=fo~u. 

Reference Setting Instrument “As found reading” 

.i (1. . 4OOKcrk - 

I * 
100 KCDm 

40 KCDm 

, 10 ihull 

I 4 Koom 
I 1 KcDm 

400 oom 

100 oom 

Reference Setttng Dtgitat Readout Log Scale 

2/o% 

I 
I 

b 

instrument Received 

400 Koum +!..OPf 430&c t 
4OKcnm 

-+g$ 
rc fC 

4Kcam A% 
400 corn At- --t 

Calibration Date :-&A=--- 

ERGFGRMl.~ 

B-13 



Certificate of Calibrath 
Voltage Plateau 

Environm8ntal Restinabn Group, Inc. 
12809 Arroyo de Vista NE 
Albuqueqtte, NM 87111 
(505) - 298, - 4224 

. 
F 

CountTime: 0, S m-s) 

Hi@ Voltage 5mrs sows Be&ground Net Soume I 

Recommended Opetating Voltagr * T* volts 
. * 

, 
- 

ERG FORM 1.03A 

B-14 



Certificate of Calibration 
Environmental Restoration Group, Inc. 
12809 Army0 De vista 
Albuquerque, NM 87111 
(505) - 298 - 4224 

Manukurer LU I Irh Model: .S7 2 / Serial No.: / c L ‘? ‘?a’.? 

All Ranges Calibrated Electronically; Ludlum Pulser Generator S.N. 9 ;r ‘it g 

Temp.: FG F Rel. Humidity w % Bar. Pressure -UG- in<, Hg 

FUNCTION CHECKS: 

Reset - Audio 4 Window Operation v Mehanlcal - Battery - -. 
High Voltage 500~ J 1ooOv ~150ov d l 

Instrument found within tolerance (+/- 1096) YES / NO 
. 

COMMENTS: 

Reference Setting 

- ; f:“’ 
400 Kcam 

, 

1OKCDm 
.I 

4 KcDm 
1 Kcnm 

400 cam 

100 wm 

I Reference Setting 

400 Kcwn 

40 Kwnl 

4 Kcom 

4OOwm 

Instrument “As found reading” 

Digital Readout Log Scale 

-?rPFfi Y&K 

- 

’ Calibrated By: w Callbmtion Qatec-.J?f~/9.9 

,- 
ERG FORM 1.928 

B-15 



Certificate of Calibration 
voitage plateau 

Envimnmental Restomtion Group, ho. 
12809 Arroyo de Vista NE 
Albuqwrque, NM 87111 
‘(SW)-296-4224 



___ 

: , 

.i 

I 

F” 
Certificate of Calibration 

Environmental Restoration Group, Inc. 
12809 Arrcyo De Vlsts 
Albuquerque, NM 87111 
(505) - 298 - 4224 

Manuf&turec~J~~ Model:> 2 2/ Serial No.: /Y’ P fw 

Al Ranges Calibrated Electronically; Ludlum Pulser Generator S.N. 

Temp.: $4 F Rel. Humidity m 96 Bar. Pressure-( in. of Hg 

FUNCTION CHECKS: 

Reset /Audio - Window Op,eration mJ Mechanical -Battery A 

High Voltage 5OOv r, 1ooov - 15oov - z 

* - 

ReferenoeSetting 

. 
( 

. 
400 Kwm 

100 Kwm 

40 

10 Kwm 

4 Kwm 

1 Kwm 

’ 4OOwm 

100 CDrn 

Raference Setting 

400 Kwm 

40 Kwm 

4 Kwm 

400 wm 

Ratemeter Instrument “As found reading” 

44Ax f/o74 

- . 

Digital Readout Log Scale Instrument Recalved 

&./A Calibration Data’ 

Calibration Dus: p/3 m 

EFtGFORM1.026 
. 

B-17 
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Certificate of CaJibration 
Voitage Plateau 

En-1 Restmath Group, Ino. 
12808 Army0 de Wsta NE 
Albuqwrqus,NM 87117 
(505) - 298.: 4224 

P 

- 
Gross Souroe 

ERG FORM 1.03A 
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fii 

. 
l5lvmnmentalRestorationoroup,3nc 

f “;; 
12809 Anuyo De Vista NE 
AhqucqqNM 87111 
(505) 298 - 4224 
htQd-0L.C 

. 

I 

Leak Test Certificate l 

I 
I 

I. 
I 

B-19 



INSTRUMENT RELD CHECK FORM 

c-- 

IN8TRUMENTlYPE: zm !N8TRuMEHT* lm362 Ml NExTCALlEmAnON DUE: 2/3/00 

PROBETYPE: 4440 PROiE fi PR150507 

SOURCE NUCLIDE: Cs-137 SOURCE’Id #k 333-M SOURCE AClNilY: 5.72uci 

BACKGROUND:~ G cpm TO qqq3 cpm SOUR&a 6’ cpm TO 

HIGH VOLTAGE: EOOV THRESHOLD: tOmV 

- 

-by: Date: ,.-. 

(, 
RADCON hstrumentatlon Manager 

. 
- 

B-20 



. .^ 

INSTRUMENT FIELD CHECK FORM 

INSTRUMERTTYPE INSl’RUMENllC: 117649 (#it) NBXT CALlBRAllON DUE: 2WOO 2221 .--- 

PROBE l7Pk 4440 PROBE& PR’l54618~ 

SOURCE NUCLIDEi Cs-137 SOURCE ID k 333-W SOURCE Acnvrm 5.12ucl 

BkKGROUNDt 3a*cprnTO Y6I 2- cpm SOURCE 384 “$t&@cpm 

HIGH VOLTAGE; 7SOV THRESHOLD: 1OmV ’ 

. 

Revlewedby: . Dats: 

( 
RADCON lnsbumentatfon Manager 

‘.. I 

B-21 
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INSTRUMENT FIELD CHECK FORM 

lNsrRUMENTlYPE 2221 INBTRUYENT & 14!M3 (#3) NBXT CALIBRATION DUE: ~3100 

PROBE TYPE: 44-l 0 PROBE #z PRl50852 

SOUR& NUCUDE: -137 SOURCE ID #i 333-94 SOURCE AclMlYz 5.12uCl 

BACKGROUND:~sq cpm TO 4 888 cpm SOURCE 3 6 os%pm Tdq ’ @&m 

HIGH VOLTAGE; 105OV THRESHOLD; 1OmV 

Ravlewad by. 
RADCON lnstrumentadlon Manager 

B-22 



_.... 
INSTRUMENT FIELD CHECK FORM 

/.” . 
! 

INsmuMENTlYPE: 3221 INSTRUMBNTR 14Q94-0 (#4) NBXi CALIBRATION DUE: 213100 

PROBE TYPE 4d-10 PROBE R PRlsO786 

SOURCE NUCUDE: Cd37 SOURCE ID k 333.94 SOURCE ACllWlX 5.12l.a 

BACKGROUND: w cpm TO 479 8 cpm SOURCE 3q ‘P ” 
HIGH WLTAG~ SOW THRESHOLD: ’ 1OmV 

Reviewed by: Date: 

(” 
RADCON lnsfrumentation Manager 

‘\ , 

B-23 
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RADIATION / CONTAMINATION SURVEY MAP 

- LlTY Elw 
kJRPOSE a\wre*l wtYiz!L ‘sww 

gf- DATES TIME fib -’ 

INsTR-SUSEI): ” 
INSTRUMENT 

SN 108862 
SN 117649 
8N 149953 

149940 

r- 

I !sN- 

. . 

PROBE 
SNPR 150507 (#II 
!NJ’R 154615 f#a 
SNPR 150852 cm> 
SN PR 150786 H4) 

T EWED BY: DATE: 
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I.’ Northing Ewing 
. 

Nortbine Easting 

P 

,nA -J 

_. .._ 
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_ . . - : .  .  .  : > . .  _I _ .  
.  .  . . - . .  - . -  

_ .  
_ -  .  

RADIATION / CONTAMINATION SURVEY COPiTINUATION 

ReMARKS: 

R$VIEWED BY: DATE2 



RADIATION 1 CONTAMINiiTION SURVEY CONTINUATION 

Page 3 or4 1, 

Activity 
(CPM) - 

I NorthIng Easting 
I 

Northing Easting 
i 

REVIEWED By: DATE: . 

? 



. :._ . _ .:...: .‘- . - - ._ _ ,. _ ,. _ _ - ._ 
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RADIATION / CONTAMINATION SURVEY COtiTINUATION 

ZEMARKS: . 

XEVIEWED By: DATEt 



- 
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t 
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RADIATION / CONTiiMINATI EY CONTINUATION 

REMARKS: 
- . 

RBVIEWED BY: DATE: 



PAClI JTY %DP 

RADIATION / CONTAMINATION SURVEY CONTINUATION 

I ACUvity 
I I (CPM) 

I I I ?Jorthing I Easting a, I l-J---I Northi!!!-- I 

REVIEWED BY: DATE: 
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RADIATION / CONTAMINATION SURVEY C#lNTINUATION 

, 

IEVIEWED By: DATH: 



RADIATION / CONTAMINATION SURVEY CONTINUATION,‘~-. ~. -’ . .’ 
nr _ n -. - 

Time Instrument (CPM) 
ID , 

I 
rlorthing 1 Easting 1 

/ 

.I 

REVIEWED By: PA-d: 



RADIATION / CONTAMINATION SURVEY CONTINUATION 

Time Instrument 
ID 

I I 
I ** 1 Northing 1 Easting 1 I 

ac 

1 
I Northing I &sting I 



RADIATION / CONTAMINATION SURVEY CONTINUATION 

., . 

Northing &sling 
I 2-J I -.A I c 

TIME& 

REVIEWED BY: DATE: :’ 



- .._. _ - _ . _ . _ . . _ . . .._- --. - ____-__ -_- .___-..... _ 

RADIATION / CONTAMINATION SURVEY CONTINUATION 

Northing 
I 

Eaoting I Northing I Easting I I 

CBMARKS: 

REVIEWED BY: DATE: 



RADIATION / CONTAMINATION SURVEY CONTINUATION 

I 
I 

I 
I 

Activity - 
Time Inshument KW 

ID I I (CPM; 

Notthing Eesting I I 

I c i 
I I \ 

ZEMARKS: . 

tEEVIEWED BY: “1 DATE: 



RADIATION / CONTAMINATION SURVEY MAP 

INSTRUMENT. 
SN 108862 
SN 117649 
SN 149953 
SN 149940 

PROBE 
SNPR 150507 (#l) 
SNPR 154615 (#2) 
SNPR 150852 (##31 
SNPR 150786 (#4) - 

**See Am&al Map” 

MRKS: 0 - survey location, # - general area dose me, -x-x-x-x- 

- 
” 

&WED BY: DATE: 
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FACILITY 
PURPOSE 

RADIATION / CONTAMINATION SUl$VEY C.ONTINUATION 

TIME.@ PiIg&of2 

I Northiag Easti!lg Northing Bating 
I 

REJ’IEWED By: DATE: I 



FUDIATION I CONTAMINATION SURVEY MAP 

INSTRUMENT PROBE 
SN 108862 SNPR 150507 C#l) 
SN 117649 SNPR 154615 f#Z) 
SN 149953 SNPR 150852 (#I31 

I I 1 I 1 

4ARKS: 0 -survey location, 2 - general area dose rate, -X-X-X-X- radiological boundaries., gJi& - dose rate at contact 
7X.L q.n/rr LJ & &i&4 q $wmJ 4 -&jr\+ &C *4x L&a,&.*:. 

d 

- 

EWED BY: DATE: 
- 

B-42 



RADIATION I CONTAMINATION SURVEY MAP 

=v 
SN 108862 
SN 117649 
SN 149953 . 
SN 149940 

p EWEDBY: DATE 
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RADIATION / CONTAMINATION.SURVEY MAP 

INSTRUMXNTS u&b: . 
INSTRUMENT PROBE 

F&J 108862 SNPR 150507 f#l) 
SN 117649 SNPR 154615 (#2\ 
SN 149953 SN PR 150852 Hi31 

--faw 
-law *70 

. 9330 -(n??O 
dl.KS: 0 - SUIV~Y location, f - general ma dose &c, -x-x-x-x- radiological boundaries., $Q& - dose rate at contact 

t- EWED BY; DATE: 
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RADIATION / CONTAMINATION SURVEY CONTINUATION . 
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RADIATION / CONTAMINATION SURVEY CflNTINUATION 
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RADIATION / CONTAMINATION SURVEY CONTINUATION 

I Nod ling 1 Easting 1 I Nod&g I Eastina I 
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RADIATION / CONTAMINATION SURVEY CONTINUATION 

1 Activity 
I 

I (CPM) I 

Northing Basting Northing Easting 
I 

‘/I+ -cL?n m 171 ‘13. ‘IW 1 

-1530 I-6.326 !!7’) / i A . 1 WY. I- 
KS: . I I - 

REVIEWED By: DATE: 
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Time 
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RADIATION / CONTAMINATION’SURVEY CONTINUA’JlON 

Instrument (CPM) 
ID . I 

* 
Northing Easting 

Psgc 4 of fs 

r3 
Instrument Location 

I 

Activity 

ID I (CPM) I 

IEVIEWGD By: DATE: 
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I 
.Y 

I I I 

Northing I Basting I 

REMARKS: I 
I 

REVIEWED By: DATE: 



- ..- -. . . _ . . .- . . _..- ..^.. -__- -L-. __..__._ -__--I___ __ . . _ .- -.. 

td 
t!n 
P 

RADIATION / CONTAMINATION SURVEY CONTINUATION 

I I Time Instrument , 
rn I 

t 
I .- I 

I I I I I 
I 

I 
I 

I I Northing I 
I 
Easting I / I Northing Eaeting 
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FACILITY 4- e/a / P.PY l/2 nf c5 SW- DATE 
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Time Instrufnent 
ID 

. 

Location 

Northiig Easting 

Activity 
(CPM) 

- la60 

ZEVIEWED By: DATE: 



RADIATION / CONTAMINATION SURVEY CONTINUATION 

Time lnstrtjment 
ID s I H-G-+-- 

l I Northing 
I 

Edna 

(CPM) 

UZVIEWED By: DATE: 

.’ 



.-:. . . .._. .-.-.-. - --.---.-_.-.. -..+‘.i _ . . ._-. . . . . . ,. 
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In Situ Gamma Spectroscopic Analysis Results 
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BERRA 
Interoffice Memorandum 

To D. McKeen . Fkhla Ltr. #NDA99-204R 
TN & Associates 
124 S. Jefferson Circle 
oak Ridge, TN 37830 

Da December 8,1999 

Results of In-Situ Soil 
Measurements at PGDP WAG 3 
!$WMU4,5,&6. 

C. Callis, B. Murray, M. &ever, 
File(NoRC) . 

FIWII 

Of 

At 

J. D. Marsh, Jr. 
. Nondestructive Assay Services 

Cauberra Oak Ridge, LLC 

K-1030 574-3204 
MS-7319 :w 417-1486 

,At your request, Canberra made 14 in-situ soil m easurements at three separate solid waste 
management areas (SWMU 4,5, k s) in Waste Area Grouping (WAG) 3 at the Paducah Gaseous 
Difhsion Plant (PGDP) from September 27-30, 1999. Twelve background radiation 
measurements were also conducted during that time period. The measurements were performed 
using a high-purity g ermaniurn (HPGe) detector and Canberra’s ,ISOCS software. Gamma-ray 
spectroscopic analysis was performed to obtain activity values for all detected radionuclides ~II * 
to obtain the =‘U enrichment 

Quality ~ntrol (QC) measurements were also performed each day prior to begin&g analyses 
audattheendoftheseriesofamdysesforthatday. QC ztxasmments consisted of couutiug a 
known source and observing the coti rates and fUl~width-half-&m (FWHM) of peaks of 
selected isotopes. The results were plotted on a QC &art with Cauberra Geuie g QC sofhare 
to show tttatidcal deviations fhm the noxm. For this series of m easurements, no de&tions were 
observed. 

I 

Theresuharebasedonthem easurement of a 2 m by 2 m by 15.24 cm (6 in~vohme 
(6.096Ei-05 cd) and’s soil density of 1.02 g/cm3 to give a soil weight of 621.8 kg. The soil 
density was &sumed because of no known density meas wements of the burial grounds. A 
density greater than this would tend to lower the pCi/g activity and the minimum detectable 
activity (MDA) values,,Since soil is denser than water, there is less of a chance that the values 
would increase. 

Thk results of the nxamrements are in Attachment 1. Natural levels of thorium were found at ail 
three sites, denoted by the B2‘II#?% atom ratio being on the order of t&e ratio of their ha&Eves 
-Id. Potassium-40 (%), another natwally occurring radionuclide, was also found at ail three 
sites at activities typical of those found in soil (Eisenbud & Gesell, 1997). The only non-natural 
radioisotope found was cesium-137 (“‘Cs) which was found at all four sites measured at 
SWMW. No uraninm was found at any of the SWMUs. MD&, based on Chrie’s method 
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NDAOO-204 

. 

Attachment1 
Pagelofl 

PaducahSoil Project WAG3 

Dimensions ofSoil Plot 
length (m) width (m) depth(in) Volume(cc) 

2 2 6 600600 

Density of Soit (g/cc) 1.02 
WeightofSoil(Kg) ~ 621.702 

Aflunitsin pCi/g 

MDA 
Site Date U-238 U-235 Np237 Am-241 co-60 cs-137 
ss-1 9129/00 1.95 0.21 0.33 0.81 0.20 0.22 
ss-2 9130100 1.41 0.18 0.31 0.55 0.20 0.21 
SW 0130190 1.62 0.10 0.31 0.69 0.10 0.21 
ss-5 9ROfOQ . 1.83 0.22 0.32 0.78 0.21 0.22 
ss-6 9/30/99 1.83 0.20 0.31 0.77 0.22 0.21 
SSL7 0/30/90 1.33 0.18 0.30 0.55 0.20 0.21 
SS-8 0130100 1.40 0.18 0.31 0.53 0.20 0.21 

Measured Radionuclides 
Th-232 Th-230 U-40 

1.31 2.61 30.07 
2.24 1.53 31.20 
2.32 1.22 32.81 
2.24 1.47 30.72 
2.16 1.01 32.33 
2.00 1.42 29.43 
2.08 1.50 32.00 

MDA Measured Radlonuclides 
site Date u-231 3 U-235 Np237 Am-241 cc-60 cs-137 Th-232 Th-230 K-40 
ss-I OR7lOO 1.45 0.15 0.23 0.60 0.15 0.10 0.82 0.91 10.13 
ss-2 9/?5los 1.66 0.18 6.29 0.69 0.19 0.18 2.01 1.01 
88-3 

24.77 
9128/90 1.05 0.21 . 0.30. 0.81 0.19 0.21 1.88 1.13 28.79 

Site 
ss-1 
ss-2 
ss-3 
ss-4 

Date 

QR8/09 
0/28/90 

U-238 U-235 

1.62 0.18 
1.61 0.18 
1.65 0.17 
1.60 0.14 

MDA Measured Radionuclides 
Np-237 Am-241 co-60 es-137 Th-232 Th-230 K-40 

0.28 '0.69 0.18 0.32 1.66 1.04 23.64 
0.30 0.65 0.17 0.28 1.62 1.01 24.77 
0.26 0.62 0.16 0.37 0.80 0.80 Ifi 96 
0.16 0.50 0.16 0.30 1.21 0.72 II 

- . . _ 

1 1 



Program ISOTOPIC V 

Paducah Soil 

Sample Identifier: SW4 SS-1 

. .I. 

.ta was acquired: September 29, 1999 
Data was analyzed: October 19, 1999 02:17 PM by J. Daniel Marsh 

Detector: ID = 4 meter ; height = 100 cm ; offset = 100 cm ; standoff = 100 cm 

Files: sample = C:\G~IE2K\REPFLLES\Swmu4ssl.rpt 
library = C:\GENIE2K\Library\ornllib.rpt; energy tolerance = 1. keV 

Configuration: Soil Volume 

Container: material 
height 

= Steel; thickness = 0.00 cm ; density = 7.8 g/cc 
= 200 cm ; length = 200 cm ; depth = 15.2 cm 

tare wt = 0.0 kg 

Matrix: material - Soil: thickness = 15.2 cm ; density (effective) = 1.02 g/cc 
sample .is.homogeneous 
volume = 6.08E+5 cc; gross wt = 6.2023+2 kg; net wt = 6.2023+2 kg 
density (measured) P 1.020 g/cc 

Detector calibration point-source reference distance: 30.0 cm 
Geometry correction factor: 20.22 

***********+*+* Nuclide Results *+******+*****X 

'uclide Grams 

Th-230 3.873-05 
Th-232 l..47E+Ol 
K-40 2.62E+OO 

nCi Oerr 

8.14E+02 46.. 44 
X.623+03 . 45.55 
1.87EiO4 44.01 
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**&** Minimum Detectable Activity for Measured Geometry ***+ 
a , File: C:\GENIE2K\REPFILES\SWXWl4SSl.rpt 

Configuration: Soil Volume Density: 1.02 g/cc 

,-. 

Nuclide Grams 

-7 
Na-22 
K-40 
Co-60 
Zn-65 
Kr-85 
Tc-99 
cs-134 
cs-137 
Th-230 
Th-232 
U-234 
U-235 
Np-237 
U-238 
AM-241 

2.633-12 
2.273-11 
1.41E-01 
l.l2E-10 
4.26E-11 
7.633-08 
l.O8E+OO 
l.O2E-10 
1.573-09 
8.233-06 
9.49E-01 
l.'21E-02 
5.98E-02 
2.89E-04 
3.60E+OO 
4.901-09 

: ’ 
_I 

. 

llC!i 

9.183+02 
l-423+02 
l.OlE+03 
1.263+02 
3.51E+02 
2.993+04 
1.833+07 
1.31E+02 
1.363+02 
1..733+02 
l.O4E+02 
7.533+04 
1.293+02 
2.043+02 
1.21E+03 
5.053+02 

- 
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*******.***********************~*****~*****~*****~****************~******** 
* K25 Nondestructive Assay Department 
* Lockheed Martin Energy Systems, Inc.. 
* EM & Enrichment Facilities Technical Support Division 
* 

* SAMPLE INFORMATION 

MEASUREMENT SERIES: Paducah Soil 

* 
* 

Sample File: C:\GENIE2K\CAMFILES\SAMPI+S\SWMU4SSl.CNF 
'Sample ID: SWMUQ SS-1 

Additional Description: PGDP WAG3 SWMU4 SS-1 
/ * : 
! * 

* Gross Wti 620.2 
* 
*** ANALYSIS INFORMATION . 

*Acquisition Date/Time: g/29/99 4:34:16 PM 

I * 
'/ JDM/HRW * 

Data acquired by: 
Detector: 

' * 
I * 

Channels Analyzed: 
4 meter square E*Ys/s. 

250 to 8192 
Real Time: 1813 Live Time: 

I * : 
1800 Dead Time: 0.72%: ' 

; * B.ackground file: C:\GENIE~K\CAMFILES\~AMPLES\S~SS~BKG.CNF 

. . j ’ ‘. 
. 

. . 
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.Count Rate 10/18/99 4:18:29 PM Page 
_-- 

2 

****************+******************~***********************************~** 
***** C 0.U N T -RATE REP0R.T ***** 

*** (Corrected for Detector Efficiency) ****Jr 
*****+********************************~*************~********************* 

MEASUREMENT SERIES: Paducah Soil 

Sample ID: SWMU4 SS-1 
Sample File: C:\GENIE2K\CAMFILES\SAMPLES\SWMU4SSl.CNF 
Peak Analysis Performed on: 10/18/99 4:17:41 PM 

Peak 
No. 

Energy Net Peak Net Area Peak 
(kW Area 

Efficiency 
Uncertainty Efficiency Uncertainty 

jM 1 
; M 2 
.: m 3 
..I M- 4 
.i M 5 
;M 6 

M 7, 
jM 8 
:M 9 

M 10 
M 11 
M 12 
* 13 

; h 14 
/ M 15 
1 M 16 
' M 17 
/ M 18 

74.93 
84.76 
87.13 

238.62 
295.21 
338.33 
351.88 
381.64 
510.88 
583.22 
609.32 
795.19 
851.56 
911.17 
969.03 

1120.22' 
1460.78 
1764.63 

-9.983+002 
1.703+002 
1.743+002 
6.763+002 
2.10E+002 
1.573+002 
4.223+002 
2.693+001 
2.023+002 
3.073+002 

J 3.253+002 
3.593;+001 
2.11E+OOl 
2.743+002 
1.45E+002 
8.31E+OOl 
8.00E+002 
8.16E+OOl 

131.09 
56.50 
53.85 
33.09 
21.62 
18.41 
30.15 

9.29 
22.63 
19.58 
23.02 

9.58 
6.80 

17.44 
14.20 
.12.76 
28.49 

9.93 

2.563-003 
2.573-003 
2.573-003 
1.4lE-003 
l.OBE-003 
9.143-004 
8.713-004 
7.'883-004 
5.563-004 
4.783-004 
4.553-004 
3.413-004 
3.173-004 
2.963-004. 
2.783-00.4 
2.403-004 
l-853-004 
1.56E-004 

8.063-005 
6:.913-005 
6:653-005 
4.253-005 
3.633-005 
2.983-005 
2.763-005 
2.29B-005 
9.853-006 
7.823-006 
7.503-006 
5.953-006 
5.603-006 
5.453-006 
5.48E-006 
5.86E-006 
5.463-006 
1.253-005 

! M= First peak in a multiplet region 
; m ='Other peak in a multiplet region 

j Errors quoted at 1.000 sigma , 

Count Rate 
(Eff. Corr.) 

-2.163+002 
3.663+001 
3.753+001 
2.663+002 
1.08E+002 
9.57E+OOl 
2.693+002 
1.90E+OOl 
2.023+002 
3.57Ei.002 
3.97E+002 
5.843+001 
3.70E+OOl 
5.16E+002. 
2.913+002 
1.923+002 
2.403+003 
2.913+002 

. 
l . 

j_ ’ 
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****.&**+********************~*****~*******~***~*************************** ;- 

'* '225 Nondestructive Assay Department 
* Lockheed Martin Energy Systems, Inc. 
* EM & Enrichment Facilities Technical Support Division 
* 

* SAMPLE INFORMATION 

MEASUREMENT SERIES: 4 sq meters 

* Sample File: C:\GENIE2K\CAMFILES\SAMPLES\S4SSlBKG.CNF 
* Sample ID: slsslbkg 
Additional Description: PGDP WAG3 SWMU4 SS-1 BK 
* : 
* . . 
* Gross Wt: 
* 
*** ANALYSIS LNFORMATION 

*Acquisition Date/Time: 

* 
1 * 

Data acquired by: 
Detector: 

I * I Channels Analyzed: 
* Real Time: 

; * 
; * Background file: 

9/29/i9 4:00:403?M 

manager 
4 meter square 

250 to 8192 
1831 Live Time: 1800 Dead Time: 1.74%: 

C:JGENIEPC\CAMFILBS\0SBG3284.CNF 
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: Count ?ate 
. I 

10/07/99 2:38:;17 PM Page 2 

- ._ 

*************f+*****************************~******~********************** 
***** COUNT -RATE R E P 0 RT ***** 

*** (Corrected for Detector Efficiency) ****Jr 
*********+***************************************~***~~******************* 

MEASUREMENT SERIES: 4 sq meters 

, 

Sample ID: s4sslbkg 
Sample File: C:\GENIE2K\CAMFILES\SAMPLES\S4SSlBKG.cNF 
Peak Analysis Performed on:- 10/07/99 2:38:13 PM 

Peak 
No. 

.M 1 

.M 2 
i m t 3 
'M 4 .I 
I'M !j 
;M 6 
/ M 7, 
jM 8 

M 9 
M 10 
M 11 
M 12 

13 
..f 
: f 'h 14 

M 15 
: M 16 

M 17 
m 18 
M 19 
M 20 

' M 21 
'M 22. 

: M 23 
' M 24 
: M 25 

M 26 
m 27 
M 28 
M 29 
M 30 
M 31 

: M‘32 
; M 33 

1' 

Energy Net Peak Net Area 
(kev) Area Uncertainty 

48.16 2.513+002 458.51 
72.78 7.273+002 98.87 
74.87 1.52E+003 113.72 

.113.22 l-673+002 144.34 
152.25 6.30E+OOl 98.87 
169.48 2.20E+OOl 73.78 
185.38 1.90E+OOl 58.33 
214.51 2.01E+OOl 42.48 
227.00 3.913+001 61.10 
231.34 1.97E+OOl 37.00 
274.90 1.61E+ool 25. 6.0 
284.04 5.333-001 29.09 
310.87 6.19Ef000 33.87 
351.95 7.01E+OOl 16.82 
431.34 1.80E+OOl 8.27 
473.66 2.09E+OOl 8.30 
495.22 3.373+000 10.62 
498.12 2.453+000 7.74 
505.96 1.14E+001 6.06 
510.37 1.74E+OOO 14.14 
531.13 8.973+000 1.34 
609.26 -5.17E+001 : 8.56 
690.19 3.68E+ooo 5.58 
770.01 5.623+000 4.58 
819.07 6.493+000 4.54 
920.48 5.993+000 3.16 
925.49 7.233+000 3.37 

1010.22 8.52Et000 4.28 
1112.03 4.84E+OOO 3.50 
1226.12 2.253+000 . 3.62 
1252.15 6.783+000 4.01 
1366.08 5.423+000 3.10 
1460.40 2.333+001 5.40 

M 7 First peak in a multiplet region 
m = Other peak in a multiplet region 

xors quoted at 1.000 sigma 

Peak 
Efficiency 

Efficiency 
Uncertainty 

2.523-003 
2.563-003 
2.563-003 
2.593-003 
2.263-003 
2.063-003 
1.883-003 
1.60E-003 
1.50E-003 
1.473-003 
l.lgE-003 
l.l4E-003 
l.O2E-003 
8.70E-004 
6.793-00.4 
6.073-004 
5.763-004 
5.723-004 
5.623-004 
5.563-004 
5.313-004 
4.553-004 
3.963-004 
3.533-004 
3.303-004 
2.933-004 
2.913-004 
2.663-004 
2.423-004 
2.193-004 
2.153-004 
1.973-004 
1.85E-004 

8.813-005 5.523+001 
8.303-005 1.583+002 
8.073-005 3.313+002 
6.723-005 3.583+001 
8.813-005 l.SSE+OOl 
7.833-005 5.943-t-000 
6.513-005 5.60E+OOO 
4.793-005 6.993+000 
4.443-005 1.45E+OOl 
4.363-005 7.483+000 
3.873-005 7.533+000 
3.773-005 2.60E-001 
3.413-005 3.393+000 
2.763-005 4.48E+OOl 
1.62E-005 1.47E+OOl 
1.223-005 1.91E+OOl 
l.O7E-005 3.253+000 
l.OSE-005 2.383+000 
l.OlE-005 l.l3E+OOl 
9.883-006 1.74E+000 
9.023-006 9.383+000 
7\503-006 6.31E+OOl 
6.813-006 5.15E+000 
6.143-006 8.853+000 
5.783-006 l.O9E+OOl 
5.443-006 l.l4E+OOl 
5.446-006 1.38E+OOl 
5.583-006 1.78E+OOl 
5.853-006 l.llE+OOl 
5.863-006 5.70E+OOO 
5.81E-006 1.75E+OOl 
5.463-006 1.53E+OOl 
5.463-006 ; 6.973+001 

:. ? 
. 
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program ISOTOPIC V 

I Paducah Soil 

Sample Identifier: SWMU~ 88-2 

‘sta was acquired: September 30, 1999 
,&a was analyzed: October 19, 1999 02:26 PM by J. Daniel Marsh 

Detector: ID = 4 meter ; height = 100 cm ; offset = 100 cm ; standoff e: 100 cm 

Files: sample = C:\GENIE2K\REPFILES\Swmu4ss2.rpt 
1ibrax-y~ = C:\GENIE2K\Library\ornllib.rpt; energy tolerance = 1. keV 

Configuration: Soil Volume 

Container:. material = None; thickness - 0.00 cm ; density = 
height 

0 g/cc 
= 200 cm ; length = 200 cm ; depth = 15.2 cm 

tare wt = 0.0 kg- 
- 

Matrix: material = Soil; thickness 
sample is homogeneous 
volume = 6.OEE+5 cc; gross 
density (measured) = 1.020 

= 1s.i cm ; density (effective) = 1.02 g/cc 

. wt P: 6.2023+2 kg; net wt = 6.2023+2 kg 
g/cc 

Detector calibration point-source reference distance: 
Geometry correction factor: 20.22' 

i*********Y++f+ Nuclide Results *+*+*f+****f*** 

Nuclide Grams 

Th-230 4.54E-05 
Th-232 1.27Ei.01 
K-40 2.72Ei.00 

nCi %err 

9.5,33+02 46.35 
1.393+03 45.73 
X.943+04 44.01 

30.0 cm 
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***** Kinimum Detectable Activity for Measured Geometry ***+ 
File: C:\GENIE2X\REPFILES\Swu&ss2.rpt 

. Configuration: Soil Volume Density: 1.02 g/cc 
,- 

Nuclide Grams IJCi 

-3-7 :2.453-12 8.563+02’ 
,.a-22 2.19E-11 1.37Ec02 
K-40 l.O8E-01 '7.733+02 
Co-60 l.l2E-10 l&263+02 
Zn-65 .4.30E-11 3.553+02 
Kr-85 7.00E-08 2.74E+04 
Tc-99 7.643-01 1.30E+07 
m-134 l.O3E-10 1.333+02 
cs-137 1.50E-09 1.30E+02 
Th-230 6.793-06 l-433+02 
Th-232 8.753-01 9.643+01 
U-234 7.793-03 4..84E+04 
U-235 5.293-02 1.14Ec02 
Np-237 2.723-04 1.91Ec02 
U-238 2.60E+OO 8.76$+02 
AM-241 3.31E-09 3.413+02 
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******~******************************~************************************ 

* K25 Nondestructive Assay Department 
* Lockheed Martin Energy Systems, Inc. 
* EM C Enrichment Facilities Technical Support Division 
* 

+* SAMPLE INFORMATION' 

MEASUREMENT SERIES: Paducah'Soil 

*. Sample File: C:\GENIE2K\CAMFILES\SAMPLES\SWMU4SS2.CNF 
* Sample ID: SWMU4 SS-2 
Additional. Description: PDGP WAG3 SWMU4 SS-.2 
‘f : * 
* Gross Wti 620.2 
* 
*** ANALYSIS INFORMATION 

*Acquisition Date/Time: g/30/99 12:23:53 PM 

* 
:. * Data acquired by:' JDM/HRW 
j Detector: 
I * Channels Analyzed: 

4 meter square ‘SE-j%?% 
4 250 to 8192 

.i * Real Time: 1808 Live Time: 1800 : '* Dead Time: 0.45%: 
4 :*' Background file: C:\GENIE2K\CAMFILES\SAMPLES\S4SS2BKG.CNF 

. 

I . . 
I 
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Count Rate 10/18/99 4:23:14 PM Page 2 . . 

*********f******************~~*************************~************~~***~ 
***** COUNT -RATE REPORT ***** 

t*** (Corrected for Detector Efficiency) *+*** 
***********************************~****************~~*~********~******~* 

MEASUREMENT SERIES: Paducah Soil 

Sample ID: sWMU4 ss-2 
Sample File: C:\GENIE2K\CAMFILES\SAMPLES\SWMU4SZ?.CNF 
Peak Analysis Performed on: 10/18/99 4:22:19 PM 

Peak Energy Net Peak Net Area Peak 
No. (J-V) Area Uncertainty Efficiency 

M 1 
M 2 
m 3 
m 
M i 
M 6 
M 7 
M 8 
M 9 
M 10 
M 11 
M 12 
M 13 

14 
. M 15 

M 16 
M 17 
m 18 
M 19 
M 20 
M 21 
M 22 
M 23 

74.94 
84.62 
87.30 
92.44 

238.65 
295.25 
338.32 
351.94 
409.69 
510.74 
583.16 
609.25 
695.62 
727.12 
860.82 
911.14 
964.78 
969.02 

1044.91 
1120.24 
1460.67 
1592.37 
1764.29 

l.lOEt002 
2.11E+002 
2.173+002 
3.023+002 
7.643+002 
2.323+002 
1.793+002 
3.71Ei.002 
4.57E+OOl 
4.11EtOOl 
3.253+002 
3.803+002 
1.18EtOOl 
3.943+001 
5.35EtOOl 
2.363+002 
3.16E+OOl 
1.343+002 
2.09E+OOl 
l.lOE+002 
8.313+002 
3.473+001 
l.O6E+002 

145.05 
52.28 
55.91 
50.95 
36.49 
26.52 
20.19 
28.59' 
12.09 
18.80 
21.83 
24.68 
12.24 
10.11 

9.97 
17.84 

9.37 
13.80 

7.33 
14.90 
29.56 

7.73 
11.20 

2.563-003 
2.573-003 
2.573-003 
2.583-003 
1.41E-003 
l.OBE-003 
9.143-004 
8.703-004 
7.223-004 
5.563-004 
4.7.83-004 
4.553-004 
3.933-004 
3.753-004 
3.143-00.4 
2.963-004 
2.793-004 
2.783-004 
2.573-004 
2.403-004 
1.853-004 
1.71E-004 
1.56E-,004 

Efficiency 
Uncertainty 

8.-06E-005 
6.933-005 
6.633-005 
6.153-005 
4.253-005 
3.633-005 
2.983-005 
2.763-005 
1.893-005 
9.863-006 
7.823-006 
7.503-006 
6.773-006 
6.503-006 
5.573-006 
5.453-006 
5.483-006 
5.48E-006 
5.683-006 
5.863-006 
S-463-006 
7.10E-006 
1.25E-005 

M= First peak in a multiplet region, 
m = Other peak in a multiplet region 

Errors quoted at l.pOO sigma 

Count Rate 
(Eff. Corr.) 

2.40E+OOl . 
4-56E+OOl 
4168Ecool 
6.50E+OOl 
3.01E+002 
l.l9E+002 
l.O9E+002 
2.373+002 
3.523+001 
4.11E+OOl 
3.783+002 
4.653+002 - 
1.66E+ool 
5.83E+OOl 
9.483+001 
4.443+002 
6.30E+OOl 
2.683+002 
4.523+001 
2.553+002 
2.49E-bO03 
l.l3E+002 ' 
3.78E+002 
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******:*********t***********~****~*~******~******~****************~******* ..-’ 

* K25 Nondestructive Assay Department 
* Lockheed Martin Energy Systems, Inc. 
* EM &.Enrichment Facilities Technical Support Division 
* 

.* SAMPLE INFORMATION 

MEASUREMENT SERIES: 4 sq meters 

* _ Sample File: C:\GENIE2K\CAMFILES\SAMPLES\S4SS2BKG.CNF * Sample ID: S4SSZBKG 
Additional Description: PDGP WAG3 SWMU4 SS2 BKG 
* : 
* 
* Gross Wti 

:** ANALYSIS INFORMATION 

*Acquisition Date/Time: 
. 

g/30/99 11:51:21 AM 

* / * 
Data acquired by: 

I Detector: 
* Channels Analyzed: 
* Real. Time: 

_t * 
i * ' Background file: 

MANAGER 
4 meter square 

250 to 8192 
1809 Live Time:, 1800 Dead Time: 0.50%: 

C:\GENIEPC\CAMFILES\O8BG3284.CNF 

..I 
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Count late 10/07/99 2:40 02 PM Page 2 

**********************~****~******~*************************************** 
***** COUNT -RATE' REPORT Jr**** 

c**+ (Corrected for Detector Efficiency) ***** 
~****f*************************~***************************************** 

MEASUREMENT SERIES: 4 sq meters 

Sample ID: S4SS2BKG 
Sample File: C:\GENIE2K\CAMFILES\SAMPLES\S4S%?BKG..CNF 
Peak Analysis Performed on: 10/07/99. 2:39:56 PM 

Peak 
No. 

Ml 
M 2 
M 3 
m 
M t 
M 6 
M 7 
M 8 
M 9 
M 10 
M 11 
M 12 
w 13 

14 
M 15 
M 16 
M 17 
M 18 
M 19 
M 20 
M 21 
I'4 22 
M '23 
M 24 
M 25 
M 26 
M 27 
M 28 
M 29 
M 30 
M 31 
M 32 
M 33 
M 34 

Energy Net Peak Net Area 
(kevl Area Uncertainty 

75.06 2:456+002 
99.76 7.91E+OOl 

108.41 2.09E+OOO 
109.58 1.60E+OOO 
145.40 6.13E+OOl 
161.04 3.10E-001 
163.09 6.433+000 
218.57 8.03E+OOO 
226.43 4.643+000 
230.31 2.11E+OOl 
236.80 2.543+001 
245.31 3.17E+OOl 
274.80 7.383+000 
295.04 4.90E+OOl 
321.30 5.573+000 
351.80 5.833+001 
367.37 l.O3E+OOl 
418.80 1.78E+OOl 
423.80 l.OSE+OOl 
510.92 5.19E+001 
583.33 7.943+000 
596.71 8.63E+OOO 
609.25 4.19E+OOl 
628.50 7.643+000 
662.76 4.17E+OOO 
713.18 5.783+000 
742.13 6.9,7E+OOO 
797.75 4.323-001 
985.29 6.763+000 
994.83 8.75E-001 

1050.34 3.753-001 
1120.44 l.O9E+OOl 
1209.64 .2.56E+OOO 
1827.47 4.13E+OOO 

. 137.29 
254.07 

54'.81 
41.99 

141.55 
56.46 
50.84 
54.50 
40.26 
29.21 
16.10 
16.24 
20.87 
12.31 
19.18 
11.57 
11.60 

7.63 
7.82 

11.02 
4.49 
3.63 
8.38 
0.40 
7.37 
2.13 
3.75 
5.36 
1.54 
5.20 
5.41 
4.38 
4. 3.0 
2.33 

M= First peak in a multiplet region 
m = Other peak in a multiplet region 

bfrors quoted at 1.000 sigma 

Peak 
Efficiency 

2.563~003 
2.583-003 
2.593-003 
2.593-003 
2.343-003 
2.163-003 
2.133-003 
1.573-003 
l.SOE-003 
1..47,3-003 
l-423-003 
l-363-003 
l.l9E-003 
l.O9E-003 
9.75E-004 
8.713-004 
8.253-004 
7.033-004 
6.933-004 
5.563-004 
4.773-004 
4.653-004 
4.55E-004 
4.393-004 
4.143-004 
3.833-004 
3.673-004 
3.403-004 
2.733-004 
2.703-004 
2.563-004 
2.403-004 
2.223-004 
l.SlE-004 
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Efficiency 
Uncertainty 

8.05E-005 
5.8lE-005 
6.163-005 
6.273-005 
8.813-005 
8.443-005 
8.313-005 
4.663-005 
4.463-005 
4.38E-005 
4.273-005 
4.173-005 
3.883-005 
3.643-005 
3.253-005 
2.763-005 
2.5iE-005 
1.773-005 
1.71E-005 
9.853-006 
7.823-006 
7.643-006 
7.503-006 
7.32E-006 
7.043-006 
6.623-006 
6.373-006 
5.933-006 
5.523-006 
5.543-006 
5.70E-006 
5.86E-006 
S-883-006 1 
1.523-005 

3 

Count Rate 
(Eff. Corr.) 

5.323+001 
1.70E+OOl 
4.493-001 
3.443-001 
1.46E+OOl 
7.993-002 
1.67E+OOO 
2.85E+OOO 
1.71E+OOO 
7.973+000 
9.923+000 
i.29E+ool 
3.453+000 
2.51E+OOl 
3.17E+OOO 
3.72EtOOl 
6.91E+OOO 
1.41E+OOl 
8.433+000 
5.19E+OOl 
9.243+000 
l.O3E+OOl 
5.12E+OOl 
9.66E+ooo 
5.593+000 
8.383+000 
1.06E+001 
7.06E-001 
1.38E-tOOl 
1.80E+000 
8.14E-001 
2.52EtOOl 
6.40E+OOO 
1.52EtOOl 



. . 

Sample Identifier: 

- lta was acquired: 
-ata was analyzed: 

Program ISOTOPIC V 

Paducah Soil 

SWMu4 ss-4 

September 30, 1999 
October 19, 1999 02:28 PM by J. Daniel Marsh 

Detector: ID = 4 meter ; height = 100 cm ; offset = 100'cm ; standoff = 106 cm 

Files: sample = C:\GENIE2K\REPFILES\Swmu4ss4.rpt 
library I= C:\GENIE2K\Library\ornllib.rpt; energy tolerance = 1. keV 

Configuration: Soil Volume 

Container: material = None; thickness = 0.00 cm ; density = 
height 

0 g/cc 
= 200 cm ; length = 200 cm ; depth = 15.2 cm 

tare wt - 0.0 kg 

Matrix: material = Soil; thickness = 15.2 cm ; density (effecti&) = 1.02 g/cc 
sample is homogeneous 
volume = 6.083+5 cc; gross wt - 6.2025+2 kg; net wt = 6.2023+2 kg 
density (measured) = 1.020 g/cc . 

Detector calibration point-source reference distance: 30.0 cm 
Geometry correction factor: 20.22' 

*f****+f******f Nuclide Results *f***+*+**f**** 

Xuclide G=IIlB nCi %err 

Th-230 3.603-05 7.573+02 46..58 
Th-232 1.31E+Ol l-443+03 45.61 
K-40 2.863+00 2.04E+O4 43.99 " 
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***** 

. 

Nuclide 

9-7 
.*a-22 
K-40 
Co-60 
Zn-65 
ICr-85 
Tc-99 
cs-134 
cs-137 
Th-230 
Th-232 
U-234 
U-235 
Np-237, 
U-236 
AM-241 . 

Minimum Detectable Activity for Measured Geometry **** 
File : C:\GENIEZK\REPFILES\Swam4ss4.rpt 

Configuration: Soil Volume Density: 1.02 g/cc 
t 

Grams . nCi 

2.513-12 8.783+02 
2.31X-11 1.453+02 \ 
l.OZE-01 7.27Ei.02 
l.OSE-10 l.l9E+02 
3.873-11 3.193+02 
7.463-08 2.923+04 
1.29E+OO 2.19Ec07 
l.O5E-10 1.36Ec02 
1.50E-09 1.30E+02 . . 
7.453-06 1.573+02 
9.553-01 l.O5E+02 
9.993-03 6.213+04 
5.543-02 1.20E+02 
2.743-04 1.933+02 
3.00E+OO l.OlE+03 
4.163-09 4.283+02 

. 

- 

. ' 

r . ? 
. 

-. 
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************t**f************************************************~********* .-- 
; * X25 Nondestructive Assay Department 

* Lockheed Martin Energy Systems, Inc. 
* EM & Enrichment Facilities Technical Support Division 
* 

+* SAMPLE INFORMATION 

MEASUREMENT SERIES: Paducah Soil 

* 
* 

Sample File: C:\GENIEZK\CAMFILES\SAMPLES\SWMU4SS4.CNF 
Sample ID: SWMUI SS-4 

Additional Description: PGDP WAG3 SWMU4 SS-4 
. * : 

* 
+ Gross Wti 620.2 

=** ANALYSIS INFORMATION 

*Acquisition Date/Time: 

* 
* 

Data acquired by: 
Detector: 

* 
* 

Channels Analyzed: 

* 
Real Time: 

* ' Background file: 

g/30/99 11:05:17 AM 

JDM/HRW 
4 meter square bE*~s~z 

250 to 8192 . 
1808 Live Time: .1800 . Dead Time: 0.49%: 

C:\GENIE2K\CAMFILES\SAMPLES\S4SS4BKG.CNF 
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Count Rate 10/18/99 4:41:38 PM Page 2 

************************************************************************** 
***** COUNT -RATE REPORT ***** 

"*** (Corrected for Detector Efficiency) ***** 
,************f***t**********~******************************~******~******* 

MEASUREMENT SERIES: Paducah Soil 

Sample ID: swMu4 ss-4 
Sample File: C:\GENIE2K\CAMFILES\SAMPLES\SWMU4SS4,CNF 
Peak Analysis Performed on: 10/18/99 4:40:23 PM 

Peak 
No. 

Energy 
(kev) 

Net Peak Net Area 
Area Uncertainty 

Peak 
Efficiency 

Count Rate 
(Eff. Corr.) 

74.81 -7.61E‘+OO2 114.05 
84.39 -3.17E-tO02 121.42 
87.39 2.743+002 51.86 
89.'98 3.00E+002 50.88 
92.44 2.913+002 50.69 

238.57 7.663+002 33.04 
242.02 9.47E-t001 20.47 
295.24 l-563+002 26.54 
338.32 1.61E+002 17.96 
351.90 2.943+002 29.19 
409.01 l.OEE+OOl 18.27 
462.87 6.41E+OOl 12.45 
510. 6.4 1.343+002 20.23 
583.13 3.243+002 x 19.41 
609.33 3.023+002 24.10 
727.08 6.353+001 11.59 
794.99 4.323+001 10.33 
91'1.21 2.453+002 16.73. 
964.83 4.523+001 9.13 
968.99 1.55E-t002 13.51 

1120.11 9.243+001 . 11.19 
1237.88 3.30E+OOl 9.04 
1460.76 8.733+002 28.69 
1592.38 2.783+001 7.03 
1764.23 .7.71E+OOl 9.72 

Efficiency 
Uncertainty 

-1.653+002 
-6.8531-001 

5.923+001 
6.473+001 
6.28E+OOl‘ 
3.023-b002 
3.793+001 
7.973+001 
9.81E+001 
1.883+002 
8.333+000 
5.71E+OOl 
1.34E+002 
3.773+002 
3.693+002 
9.423+001 
7.04E+OOl 
4.60E-tO02 
9.01E+OOl 
3.11E+002 
2.14E+002 
8.453+001 
2.623+003 
9.04E+OOl 
2.75E-bO02 

Ml 
M 2 
m 3 
m 4 
m .5 
M 6 
M 7 
M 8 
M 9 
M 10 
M 11 
M 12 
“ 13 

14 
M 15 
M 16 
M 17 
M 18 
M 19 
m 20 
M 21 
M 22 
M 23 
M 24 
M 25 

2.563-003 8.083-005 
2.573-003 6.963-005 
2.573-003 6.623-005 
2.583-003 6.363-005 
2.583-003 6.153-005 
1.41E-003 4.253-005 
1.393-003 4.203-005 
l.OEE-003 3.633-005 
9.143-004 * 2.983-005 
8.713-004 2.763-005 
7.243-004 1.90E-005 
6.243-004 1.30E-005 
5.563-004 9.863-006 
4.783-004 7.823-006 
4.553-00*4* 7.503-006 
3.753-0'04 6.503-006 
3.413-004 5.9'53-006 
2.963-004 5.453-006 
2.793-004 5.48E-006 
2.78E-004 5.483-006 
2.40E-004 5.863-006. 
2.173-004 5.843-006 
1.853-004 5.463-006 
1.7PE-004 7.10E-006 
1.563-004 1.253-005 

- 

M= First peak in-a multiplet region 
m .= Other peak in a multiplet region 

Errors quoted at 1.000 sigma 
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*******************f****************************************************** __ 
; * ?25'Nondestructive Assay Department 

. 

* Lockheed Martin Energy Systems, Inc. 
* EM & Enrichment Facilities Technical Support Division 
* 

'* SAMPLE INFORMATION 

MEASUREMENT SERIES: 4 sq meters 

* Sample File: C:\GENIE2K\CAMFILES\SAMPLES\S4SS4BKG.CNF 
* Sample ID: S4SS4BKG 
Additional Description: PGDP WAG3 SWMUI SS4 BKG 
* : 
* 
* Gross iti 
* 
*** ANALYSIS INFORMATION 

: *Acquisition Date/Time: 

* Data acquired by: 
: * Detector: 
i * Channels Analyzed: 
: * Real Time: 
: * 
, * ' Background file: 

g/30/99 10:31:00 AM 

MANAGER 
4 meter square 

250 to 8192 
1822 Live Time: 1800 Dead Time: 1.24%: 

C:\GENIEPC\CAMFILES\OEBG3284.CNF 
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Count Rate 10/07/99 2:36:17 PM Page 2 

********f********+******************~~~********~********~****~************ 
***** COUNT -RATE REPORT ***** 

'-*** (Corrected for Detector Efficiency) ***** 
.r******t***********f*****************************************~******~***~** 

MEASUREMENT SERIES: 4 sq meters 

Sample ID: S4SSlBKG 
Sample File: C:\GENIE2K\CAMFILES\SAMPLES\S4SS4BKG.CNF 
Peak Analysis Performed on: 10/07/99 2:36:10 PM 

Peak 
No. 

M 1 
M 2 
M 3 
m 
M s 
M 6 
M 7 
M 8' 
M 9 
M 10 
m 11 
M 12 
.'h‘ 13 

14 
M 15 
M 16 
M 17 
M 18 
M 19 
M 20 
M 21 
m 22 
M 23 
M 24 
M 25 
m 26 
m 27 
M 28 
M 29 
M 30 
M 31 
M 32 
M 33 
M 34 
M 35 
rn, 36 
M 37 

'M 38 
39 

Pl 40 
M 41 
M 42 

Energy Net Peak Net Area Peak 
(kev) Area Uncertainty Efficiency 

59.86 1.78E+002 430.01 
63.16 2.693+002 582.28 
72.73 5.043+002 85.87 
74.89 l.l9E+003 99.64 
84.62 6.83Ei002 108.35 

124.48 3.663-001 66.62 
170.32 2.393+001 57.40 
180.01 l.O7E+002 75.04 
187.31 5.17E+OOl 121.76 
201.33 2.10E+OOl 36.26 
202.57 1.53Ei.001 26.38 
223.20 1.163+001 48.09 
234.31 3.70E-t.001 18.77 
244.59 5.673+001 21.23 
265.09 3.90E+OOO 32.33 
272.62 1.403+001 27.17 
294.88 6.70E+OOl 15.93 
312.18 l.llE+OOl 22.64 
331.63 3.763+000 20.18 
351.87 l.l2E+002 17.21 
371.90 7.883-001 17.06 
375.15 7.12E-001 15.42 
379.26 .2.28E+OOi 
397.05 9.573+000 

1 10.05, 
13.44 

434.56 1.20E+OOO 11.01 
436.99 1.22E+000 11.24 
439.21 1.36E+ooo 12.49 
443.23 2.31E+OOO 11.57 
465.80 l.O9E+OOl 6.23 
473.12 2.88l?+OOl 25.47 
511.12 4.7433001 11.23 
609.54 '9.353+001 12.00 
622.74 2.00E+OOO 6.66 
640.15 1.12E+OOJ. 4.80 
687.96 2.643+000 2.33 
690.70 1.02E+OOl 3.64 
717.55 1.43E+OOO 5.97 
728.41 l.lEE+OOl 6.54 
794.90 6.663+000 1.24 
845..75 7.333+000 3.79 
920.80 5.18E+OOO 3.29 

1069.07 7.753+000 3.59 

2.54E-003 
2.553-003 
2.563-003 
2.563-003 
2.573-003 
2.54E-003 
2.053-003 
1.943-003 
1.863-003 
1.723-003 
1.71E-003 
1.533-003 
1.443-003 
1.373-003 
1.243-003 
1.20E-003 
l.O9E-003 
l.OlE-003 
9.373-004 
8.713-004 
8.133-004 
8.043-004 
7.943-004 
7.503-004 
6.733-004 
6.68E-004 
6.643-004 
6.573-004 
6.193-004 
6.083-004 
5.553-004 
4.543-004 
4.443-004 
4.313-004 
3.98E-Ob4 
3.963-004 
3.8OE-004 
3.743-004 
3.413-004 
3.193-004 
2.923-004 
2.513-004 

Efficiency Count Rate 
Uncertainty (Eff. Corr.) 

g-223-005 3.883+001 
9.09E-005 5.873+001 
8.303-005 1.09Ei.002 
8.073-005 2.583+002 
6.,933-005 1.47E+002 4 
g-623-005 8.01E-002 
7.773-005 6.483+000 
6.953-005 3.07Ei.001 
6.363-005 1.54E+OOl 
5.403-005 6.793+000 
s-333-005 4.973+000 
4.533-005. 4.21E+OOO - 
4.313-005 1.43E+OOl 
4.173-00s 2.30E+OOl 
3.973-005 1.75E+OOO 
3.903-005 6.493+000 
3.6&-005 3.433+001 
3.393-005 6.08E+ooo 
3.093-005 2.233+000 
2.763-005 7.12E+OOl 
2.443-005 ' 5.38E-001 
2.393-005 4.923-001 
2.333-005 1.59E+OOl 
2.063-005 7.08E-b00.0 
1.583-005 9.893-001 
1,563-005 1.02EtOOO 
1.533-005 l.l4E+OOO 
1.493-005 1.96EtOOO 
1.28E-005 '9.78EtOOO 
1.223-005 2.64EtOOl 
9.84E-006 4.74EtOOl 
7.503-006 1.14Et002 
7.373-006 
7.223-006 ; 

2.50EtOOO 
1.44E+OOl 

6.833-0061 3.69EtOOO 
6.813-006.. 1.43E+001 
6.583-046 2.09EtOOO 
6.493-006 1.75EtOOl 
5.953-006 1.09EtOOl 
5.63E-006 1.27EtOOl 
5.443-006 9.84EtOOO - 
5.753-006 1.71EtOOl 
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Sample ID: S4SSlBKG 
Sample File: C:\GENIE2K\CAMFILES\SAMPLES\S4SS4BKG.CNF 

'eak Energy Net Peak Net Area Peak 
140 . (kev) Area 

Efficiency 
Uncertainty Efficiency Uncertainty 

Count Rate 
(Eff. Corr.] 

M 43 1121.14 1.95E+OOl 5.95 2.403-004 5.863-006 
M 44 1156.11 6.72Ei000 2.323-004 

4.52E+OOl 
0.84 5.903-006 

M 45 1231.59 7.993+000 
1.61E+ool 

3.71 2.183-004 5.853-006 
M 46 1239.01 1.03E+001 

2.03E+OOl 
4.42 2.173-004 5.833-006 

m 47 1243.45 4.843+000 3.02 2.163-004 
2.623+001 

5.833-006 
M 48 1286.55 3.953+000 2.93 2.09E-004 

1.24E.b001 
5.713-006 

M 49 1392.60 2.673+000 1.943-004 
l.OSE+001 

3.90 5.403-006 
M 50 1554.37 6.883+000 

7.643+000 
3.88 1.753-004 6.383-006 

M 51 1598.65 1.81E+OOO 
2.19E+OOl 

4.63 1.70E-004 7.243-006 
M 52 1765.76 

5.91E+OOO 
3.593+001 6.45 1.563-004 1.253-005 1.283+002 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

. . 
, 

B-81 



. Program IsoToPIC V 

Sample Identifier: 

Paducah Soil 

swMu4 825-5 

'ata was acquired: September 29, 1999 
-ata was analyzed: October 19, i999 02:33 PM by J. Daniel Marsh 

Detector: ID = 4 meter ; height = 100 cm ; offset = 100 cm ; standoff = 100 " 

Files : sample = C:\GENIE2K\EEPFILES\Swmu4ss5.rpt 
library.= C:\GENIE2X\Library\ornllib.rpt; energy tolerance = 1. keV 

Configuration: Soil Volume 

Container: material = None; thickness = 0.00 cm ; density = 0 g/cc 
.height = 200 cm ; length = 200 cm ; depth = 15.2 cm 
tare wt = 0.0 Jcg 

Matrix: material = Soil; thickness = 15.2 cm ; density (effective) = 1.02 g/cc 
sample is homogeneous 
volume = 6.083+5 cc;'gross wt = 6.2023+2 kg; net wt = 6.2023+2 kg 
density (measured) = 1.020 g/cc 

Detector calibration point-source reference distance: 30.0 cm 
Geometry correction factor: 20.22' 

. **+*+***+**+t*t Nuclj& Results *f*****,***i**** 

Nuclide Grams IlCi %ert 
- 

Th-230 
Th-232 
K-40 

4.363-05 9.16E.t02 46..31 
1.27E+Ol 1.393+03 4'5.66 
2.676+00 1.91E+04 44.01 ' 

. 

\ 

1 

f 

;: 
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***+* 

1' 

Nuclide 

- ?-7 
..a-22 
K-40 
Co-60 
En-65 
Kr-85 
Tc-99 
cs-134 
cs-137 
Th-230 
Th-232 
U-234 
U-235 
Np-237 
U-238 
AM-241 

Miaizaum Detectable Activity for Measured Geometry **** 
File: C:\~E2K\REPFILES\s~U4SS5.rpt 

Configuration: Soil Volume Density: 1.02 g/cc 

Grems IlCi 

:2.433-12 
2.293-11 
1.62E-01 
l.lSS-10 
3.863-11 
7.353-08 
1.34E+OO 
l.OlE-10 
1.563-09 
7.623-06 
9.70E-01 
1.15E-02 
6.343-02 
2.813-04 
3.383+00 
4.613-09 

8.493302 
1.433+02 
l.l5E+03 
1.30E+02 
3.183+02 
2.88E+04 
2.283+07 
1.30E+02 
l-353+02 
1.60E+02 
l.O7E+02 
7.12$+04 
1.373+02 
1.983+02 
l.l4E+03 
4.75E+02 

. 
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****~********+************************************************************ ~ -- - 

t t K25 Nondestructive Assay Department 
* Lockheed Martin Energy Systems, Inc. 
* EM h Enrichment Facilities Technical Support Division 
* 

"* SAMPLE INFORMATION 

MEASUREMENT SERIES: Paducah Soil 

* Sample File: C:\GENIE~K\CAMFILESI\SAMPLES\SWMU~SS~.CNF 
+ Sample ID: SWMU4 SS-5 
Additional Description: PDGP WAG3 SWMU4 SS-5 
f : 

( * 
* Gross Wti 620.2 * 
.*** ANALYSIS INFORMATION 

*Acquisition Date/Time: 9j29/99 5:59:40 PM 

* 
i Data acquired by: 
, 0 I Detector: 
: * 
: * 

Channels Analyzed: 
Real Time: 

I * 
i* ' Background file: 

I 

J,DM/HRW 
4 meter square &**llt . 

250 to 8192‘ 
1823 Live Time: 1800 Dead Time: 1.27%: 

C:\GENIE2+XMFILES\SAMPLES\S4SS5BKG.CNF . 

. . 
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, - 

*************+************************~*******~******~******************** 
***** COUNT -RATE REPORT ***** 

t*** (Corrected for Detector Efficiency) ***** 
r**********f*********~******~*****************************~~************* 

MEASUREMENT SERIES: Paducah Soil 

Sample ID: swMu4 ss-5 
Sample File: C:\GENIE2K\CAMFILES\SAMPLES\SWMU4SSS.CNF 
Peak Analysis Performed on: lo/la/99 4:44:25 PM 

Peak 
No. 

Ml 
M 2 
m 3 
m 4 
m 5 
M 6 
M 7 
M 8 
M .9 
M 10 
M 11 
M 12 
M 13 

14 
M 15 
M 16 
M 17 
M 18 
M 19 
M 20 
M 21 
M 22 
m 23 
M 24 
M 25 
M 26 

Energy Net Peak Net.Area 
(kevl Area Uncertainty 

74.94 
84.91 
87.40 
89.70 
93.27 

121.33 
186.09 
213.01 
238.65 
285.94 
295.23 
338.35 
351.95 
510.91 
583.25 
609.29 
727.12 
768.48 
794.85 
847.41 
911.16 
964.88 
969.03 

1120.27 
1460.75 
1764.59 

-8.203+002 
-3.623+002 

1.58E+OOl 
1.873+002 
9.793+001 
6.40EtOOl 
1.44Et002 
6.04E+OOl 
7.60EtO0.2 
3.40EtOOl 
1.803+002 
1.233+002 
4.00Et002 
1.61Et002 
3.123+002 
3.663+002 
6.683+001 
3.80EtOOl 
4.13EtOOl 
1.83E+OOl 
2.373+002 
2.66EtOOl 
1.243+002 
7.35EtOOl 
8.18EtOO2 
8.36EtOOl 

113.56 
92.68 
84.64 
54.28 
80.36 
68.92 
61.04 
20.76 
33.74 
14.05 
26.57 
21.77 
32.50 
20.39 
19.33 
22.65 
11.19 
12.33 

9.80 
6.74 

16.90 
9.60 

13.60 
11.59 
29.37 

9.88 

M= First peak in a multiplet region 
m = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

Peak 
Efficiency 

2.563-003 
2.573-003 
2.573-003 
2.583-003 
2.583-003 
2.603-003 
1.88E-003 
1.623-003 
1.41E-003 
1.13E-003 
1.0.8E-003. 
9.143-004 
8.703-004 
5.563-004 
4.78E-004. 
4.553-004 
3.753-004 
3.533-004 
3.413-004 
3.193-004 
2.963-004 
2.793-004 
2.783-004 
2.403-004 
1.853-004 
1.563-004 

Efficiency 
Uncertainty 

8.063-005 
6.903-005 
6.623-005 
6.39E-005 
6.093-005 
8.133-005 
6.453-005 
4.853-005 
4.253-005 
3.753-005 
3.633-005 
2'.98E-005 
2.76E-005 
9.853-006 
7.823-006 
7.503-006 
6.503-006 
6.15E-006 
5.953-006 
5.623-006 
5.453-006 
5.483-006 
5.483-006 
S-863-006 
5.46E-006 
1.253-005 

Count Rate 
(Eff. Corr.) 

-1.783+002 
-7.83EtOOl 

3.41EtOOO 
4.03EtOOl 
2.11EtOQl 
1.37E+OOl 
4.263+001 

.2.08E+OOl 
2.993+002 
1.673+001 
9.24EtOOl 
7.48EtOOl 
2.553+002 
1.61EtOO2 
3.643+002 
4.473+002 
9.90Ei001 
5.973+001 
6.733+001 
3.19E+OOl 
4.443+002 
5.30E+OOl 
2.483+002 
1.702+002 
2.453+003 
2.983+002 
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**~****f*********C**~**************************~*********~**************** __ --- 

f. K25 Nondestructive Assay Department 
* Lockheed Martin Energy Systems, Inc. 
* EM & Enrichment Facilities Technical Support Division 
* 
"* SAMPLE INFORMATION 

MEASUREMENT SERIES: 4 sq meters 

* 
* 

Sample File: C:\GENIE2K\CAMFILES\SAMPLES\SdSS5BKG.CNF 
Sample ID: SQSS5BKG 

Additional Description: PGDP WAG3,SMMUd SS-5 BK 
* : * 
* Gross Wt i 
* 
***.ANALYSIS INFORMATION 

*Acquisition Date/Time: g/29/99 5:26:33 PM 

* 
* 

Data acquired by: MANAGER 

* 
Detector: 4 meter square 

* 
Channels Analyzed: 250 to 8192 

Real Time: 1818 Live Time: 1800 * 'Dead Time: 1.04%: 
* ' Background file: C:\GENIEPC\CAMFILES\O8BG3284.CNF 

. . 

. 
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1 
i * 

Count Rate 10/12/99 3:08:54 PM Page 2 __.. 

*******************~*************~********~********~******************~*** 
***** COUNT -RATE REPORT **Jr** 

t-t** (Corrected for Detector Efficiency) jr+*** 
+**************************~************************~****~*************** 

MEASUREMENT SERIES: 4 sq meters 

Peak 
No. 

Sample ID: S4SS5BKG 
Sample File: C:\GENIE2K\CAMFILES\SAMPLES\S4SS5BKG.CNF 
Peak Analysis Performed on: lo/12199 3:07:42 PM 

41.32 
68.61 
72.79 
74.93 

. 84.79 
87.17 
90.95 
93.37 
95.97 

101.76 
126.47 

'142.34 
155.07 
185.18 
223.60 
224.95. 
257.67 
294.94 
296.43 
316.62 
338.27. 
351.75 . 
364.33 
376.65 
392.33 
510.85 
570.72 
609.28 
639.54 
696.49 
768.28 
777.40 
785.57 
810.07 
818.79 
888.69 
891.72 
896.24 

1000.89 
1032.86 
1183.53 
1460.72 

Energy Net Peak Net Area 
(keV) Area Uncertainty 

Peak 
Efficiency 

Efficiency 
Uncertainty 

Ml 
-M 2 

; M 3 
'I 
i ii 5 
.; m 
: m 7" 
:m 8 .I 
: m 9 

M 10 
M 11 

: M 12 
v 13 

14 
i 'M 15 
j m 16 
; M 1'7 
: M 18 

m 19 
M 20 
M 21 
M 22 
M 23 
M 24 
M 25 

: M 26 
M 27 
M 28 
M 29 

: M 30 
M 31 
M 32 

/ M 33 
.I , M 34 
I M 35 
I i4 36 

m 37 
m 38 

h iz 
M 41 

n .M 42 

l-553+002 
1.593+002 
7.533+002 
1.423+003 
6.993+002 
2.973+002 
1.253+002 
2.043+002 
2.523+002 
1.29E+ool 
1.753+002 
1.8531-002 
5.473+001 
l.lOE+OOl 
1.49E+OOO 
3.293+000 
1.29E+OOl 
2.91E+001 
5.00E+OOl 
7.51E+OOO 
2.473+001 
6.443+000 
2.10E+OOl 
2.823+000 
4.293+000 
7.41E+OOl 
7.97E+OOO 
4.86E+OOl 
9.89E+000 
8.17#+000 
8.333-002 
5.00E-001 
3.11E+OOO 
8.10E+000 
8.12E+OOO 
5.05E+OOO 
6.1oE+ooo 
4.6'53+000 
1.383+001 
6.,09E+OOO 
8.443-001 
2.81E+OOl 

134.46 
779.88 

87.77 
93.99 
71.84 
62.90 
58.60 
58.18 
58.14 

101.78. 
56.82 

119.35 
102.75 

54.24 
23.89 
52.82 
38.60 
15.76 
17.25 
22.22 
11.23 
22.38 
15.69 
14.44 
15.22 
10.72 

4.?8 
8.09 
4.25 
3.56 
7.17 

11.77 
5.92 
3.25 
3.84 
2.41 
2.65 
2.26 
4.16. 
3.17 
5.08 
5.85 

2.513-003 7.843-005 
2.553-003 8.703-005 
2.563-003 8.303-005 
2.563-003 8.07E-005 
2.573-003 6.913-0.05 
2.573-003 6.653-005 
2.583-003 6.273-005 
2.583-003 6.083-005 
2.583-003 5.923-005 
2.593-003 5.813-005 
2.533-003 9.053-005 
2.373-003 8.733-005 
2.233-003 8.733-005 
1.893-003 6.533-005 
1.533-003 4.52E-005 
1.523-003 4.493-005 
1.283-003 4.043-005 
l.O9E-003 3.643-005 
l.O8E-003 3.623-005 
9.933-004 3.333-005 
9.153-004 2.983-005 
8.713-004 2.763-005 
8.343-004 2.56E-005 
8.00E-004 2.373-005 
7.613-004 2.133-005 
5.563-004 9.853-006 
4.893-004 8.023-006 
4.553-004 7.'50E-006 
4.313-004 7.233-006 
3.93E-004 6.763-006 
3.533-004 6.153-006 
3.493-004 6.083-006 
3.453-004 6.023-006 . 
3.343-004 5.843-006 ' 
3.30E-004 5.78E-006; 
3.033-004 5.483-006- 
3.023-004 5.48E-00,6 
3.01E-004 5.473-006 
2.693-004 5.56E-006 
2.603-004 5.653-006 
2.273-004 5.903-006 
1.853-004 5.463-006 

Count Rate 
(Eff. Corr.) 

3.433+001 
3.453+001 
1.643-t-002 
3.09E+002 
1.51E+002 
6.423+001 
2.70E+OOl 
4.40E+OOl 
5.433+001 
2.773+000 
3.863+001 
4.333+001 
1.36E+OOl 
3.253+000 
5.41E-001 
1.20E+OOO 
5.573+000 
1.49E+OOl 
2.57E+OOl 
4.20E+OOO 
1.50E+OOl 
4.llE+OOO 
1.40E+OOl 
1.96E+OOO 
3.13E+OOO 
7.11E+OOl 
9.05E+OOO 
5.943+001 
1.27E+OOl 
l.l6E+ool 
1.31E-001 
7.963-001 
S.OOE+'OOO 
1.35E+.OOl 
1.37E+OOl 
9.25E+.OOO 
l.l2E+001 
8.583+000 
2.853+001 
1.30E+OOl 
2.06E+ooo 
8.443+001 
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Count Rate 10/12/99 3:08:54 PM Page 3 
iabple ID: S4SSgBKG 
Sample File: C:\GENIE~K\CAMFILES\SAMPLES\S~SS~BKG.CNF 

-eak Energy' Net Peak Net Area Peak 
do. (kev) Area 

Efficiency 
Uncertainty Efficiency Uncertainty 

M 43 1764.55 6.40E+OOO 2.05 1.563-004 1.253-005 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

Count Rate 
(Eff. Corr.] 

2.293+001 
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. . 

Sample Identifier: 

.ta was acquired: 
‘uata was analyzed: 

Program ISOTOPIC V 

. Paducah Soil 

SWMU4 88-6 

. . ..- 

September 30, 1999 
October 19, 1999 03:lO PM by J. Daniel Marsh 

Detector: ID = 4 meter ; height = 100 cm ; Offset = 100 cm ; standoff = 100 cm 

Files: sample = 
library = 

C:\GENIE2K\REPFILES\Swmu4ssG.rpt 
C:\GENIE2K\Library\ornllib.rpt; energy tolerance = 1. kev 

Configuration: Soil Volume 

Container: material = None; thickness p: 0.00 cm ; density = 0 g/cc 
height = 200 cm ; length w.200 cm ; depth = 15.2 cm- 
tare wt = 0.0 kg 

Matrix: material 
sample 

= Soil; thickness = 15.2 cm ; density (effective) = 1.02 g/cc: 
is homogeneous 

volume = 6.083+5 cc; gross wt = 6.2023+2 kg; net wt = 6.202E+2 kg 
density (measured) = 1.020 g/cc 

Detector calibration point-source reference distance: 30.0 cm 
Geometry correction factor: 20.22' 

f******+*+**+** Nuclide Results *******f*****f* 

Yuclide Grams nCi %err 

Th-230 
Th-232 
K-40 

2.993-05 6.273+02 46..93 
1.22E+Ol 1.34E+03 45.64 
2.823+00 2.01E+04 43.99 : 

. 
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***** Minimum Detectable Activity for Measured Geometry **** 
File: C:\GENIE2K\REPFILES\Swmu4ss6.rpt 

Configuration: Soil Volume Density: .1.02 g/cc 

Nuclide Grams 

T-7 
&"a-22 
K-40 
Co-60 
Zn-65 
Kr-85 
Tc-99 
cs-134 
m-137 
Th-230 
Th-232 . 
U-234 
U-235 
Np-237 
U-238 
AM-241 

'2.513-12 
2.393-11 
1.26E-01 
l.i9E-10 
4.07E-11 
7.283-08 
1.76E+OO 
9.843-11 
1.533-09 
8.353-06 
2.0.OE+OO 
1.16E-02 
5.883-02 
2.7613-04 
3.38E+OO 
4.633-09 

aCi 

8.783+02' 
1.50E+02 
8.993+02 
1.343+02 
3.353+02 
2.863+04 
2.98E+07 
1.27E+02 
1.32&+02 
3.753+02 
2.203+02 
7.173+04 
1.27E+02 
1.953+02 
l.l4E+03 
4.773+02 

. . 

- 
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*******~***********i****************************************************** .:;. 
. * I$25 Nondestructive Assay Department 

* Lockheed Martin Energy Systems, Inc. 
* EM & Enrichment Facilities Technical Support Division 
i 

)* SAMPLE INFORMATION 

MEASUREMENT SERIES: Paducah Soil 

* Sample File: C:\GENIE~K\CAMFIIJES\SAMPLES\SWMU~SS~.CNF 
* Sample ID: SWMU4 SS-6 
Additional Description: PGDP WAG3 SWMU4 SS-6 
* : 
* . 
+ Grois Wt: 620.2 _ 
* 
*** ANALYSIS INFORMATION 

*Acquisition Date/Time: 

* Data acquired by: 
* Detector: 
* Channels Analyzed: 
* Real Time: 
* 
* Background file: 

g/30/99 9:41:12 AM 

JDM/HRW 
4 meter square @Z-dS;rr- 

250 to 8192 
1809 Live Time: 1800 Dead Time: 0.53%: 

C:\GENIE2K\CAMFILES\SAMPLES\S4SS6BKG.CNF * . 
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Count Rate 10/18/99 4:49:01 PM Page 2 

**************************************************************~*********** 
i**** COUNT -RATE REPORT ***Jr* 

**** (Corrected for Detector Efficiency) ***** 
r**********************~********~***************~************~************ 

MEASUREMENT SERIES: Paducah Soil 

Sample ID: SWMU4 SS-6 
Sample File: C:\GENIE2K\CAMFILES\SAMPLES\SWMU4SS6.CNF 
Peak Analysis Performed on: 10/18/99 4:47:31 PM 

Peak 
No. 

Energy Net Peak Net Area Peak Efficiency 
(kev) Area Uncertainty Efficiency Uncertainty 

Count Rate 
(Eff. Corr.) 

Ml 
M 2 
M 3 
m 4 
m 5 
M 6 
M 7 
M 8 
M 9 
M 10 
M 11 
M 12 
" 13 

\ 14 
M 15 
M 16 
M 17 
M 18 
m 19 
M 20 
M 21 
M 22 
M 23 
M 24 
M 25 

69.68 
74.87 
84.82 
89.42 
92.97 

129.10 
238.58 
295.18 
338.26 
351.94 
510.93 
583.19 
609.30 
726.96 
835.72 
860.19 
911.16 
964.63 
968.99 
974 -72 

1120.13 
1460.75 
1592.26 
1730.31 
1764.55 

1.983+002 135.42 
-7.513+002 113.73 

4.303+002 65.88 
2.993+002 61.95 
3.563+002 62.67 
l.O4E+002 347.34 
6.923+002 77.55 
l.O1E+002 30.81 
1.743+002 18.18 
2.63E+002 30.23 
1.85E-V002 16.57 
3.483+002 20.14 
2.50E+002. ,, ;:A; 
1.023+002 
3.833+001 8:91 
3.78E.b001 9.58 
2.283.1-002 15.92 
3.29E+001 8.98 
l.O4E+002 12.61 . 
1.23E+OOl 3.90 
9.863+001 13.77 
8.623+002 29.11 
3.683+001 7.31 
4.723+000 4.42 
3.653+001 10.75 

M= First peak in a multiplet region 
m = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

2.563-003 8.61E-005 4.30E+OOl 
2.563-003 8.073-005 -1.633+002 
2.573-003 6.91W005 9.293+001 
2.583-003 6.423-005 6.463+001 
2.583-003 6.11E-005 7.67E+OOl 
2.503-003 8.603-005 2.31E+OOl 
1.41E-003 4.253-005 2.723+002 
1.083-003 3.633-005 5.19E+OOl 
9.153-004 2.983-005 l.O6E+002 
8.703-004 2.763-005 1.683+002 
5.563-004 9.853-006 1.85E+002 
4.783-004 7.823-006 4.053+002 ,- 
4.553-004 7.503-006 3.063+002 
3.753-004 6.503-006 l.SlE+002 
3.233-004 S-683-006 6.573+001 
3.143-004 5'.57E-006 6.70E+OOl 
2.963-004 5.453-006 4.28E.+002 
2.793-004 S-483-006 6.563+001 
2.783-004 5.483-006 2.083+002 
2.763-004 5.493-006 2.48E+OOi 
2.403-004 5.863-006 2.283+002 
1.853-004 5.463-006 2.583+003 
1.71E-004 7.10E-006 1.20E+002 
1.583-004 l.l2E-005 1.66E+ool 
1.56E-004 1.25E-005 1.30E+002 

- 
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*********+**************~********************~********~~****************** ..- 
* K25 N&destructive Assay Department 

'* Lockheed Martin Energy Systems, Inc. 
* EM & Enrichment Facilities Technical Support Division ' 
* 

"* SAMPLE INFORMATION 

MEASUREMENT SERIES: 4 sq meters 
* 
* 

Sample File: C:\GENIE2K\CAMFILES\SAMPLES\S4SSGBKG.CNF 
Sample ID: S4SS6BKG 

Additional Description: PGDP WAG3 SWMU4 SS-6 BK * : f 
* Gross Wti * 
**+ANALYSIS INFORMATION ' 

*Acquisition Date/Time: g/30/99 9:06:41 AM 
* 
* 

Data acquired by: manager 

* Detector: 4 meter &uare 
Channels Analyzed: 250 to 8192 * Real Time: 1821 Live Time: 1800 Dead Time: * 1.16%: 

* ' Background file: C:\GENIEPC\CAMFILES\o8BG3284.CNF 
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Count Rate 
1 . 

***;***+****************************************************************** 
*It*** COUNT -RATE REPORT ***** 

'-*** (Corrected for Detector Efficiency) ***** 
r********************************************~**********~**************** 

MEASUREMENT SERIES: 4 sq meters 

Sample ID: S4SS6BKG 
Sample File: C:\GENIE~K\CXMFILES\SAMPLES\S~SS~BKG.CNF 
Peak Analysis Performed on: 10/12/99 3:11:26 PM 

Peak 
No. 

I 
.i 

i 

I 
! 

! 

i 

Ml 
M 2 
M 3 
M 4 
M 5 
M 6 
M 7 
M 8' 
M 9 
M 10 
M 11 
M 12 
lu 13 

14 
M 15 
M 16 
M 17 

I . M 18 
: M 19 
1.M 20 
i M 21 

m 22 
i M 23 
;,M 24 
I M 25 
j M 26 
: M 27 

M 28 
M 29 

- M 30 
M 31 

: M 32 
M 33 

::i M 34 I 

10/12/99 3:11:36 PM Page 2 * -- '- 

74.66 1.293+003 
139.24 6.933+001 
146.66 9.553+001 
149.50 1.31E+OOl 
237.66 5.893+001 
241.94 5.71E+OOl 
259.52 2.51EtOOl 
281.30 3.30E+OOl 
285.01 4.71E+OOl 
294.80 1.35E+002 
320.12 2.343+000 
351.64 1.733+002 
358.57 2.06E+OOl 
385.36 6.31E+OOO 
575.83 l.llE+OOl 
590.69 3.70E+OOO 
609.11 1.443+002 
636.89 3.40E+OOO 
646.99 2.02E+OOO 
714.20 7.22E+OOO 
768.11 1.02E+OOl 
771.95 6.12E+OOO. 
903.66 8.8,6E+OOO 
934.50 .1.64E+OOl 

1038.54 3.853+000 
1102.24 8.943+000 
1119.91 2.71E+OOl 
1238.22 9.643+000 
1267.14 6.363+000 
1377.50 3.ooE+ooo 
1452.68 6.373+000 
1461.27 1.36E+OOl 
1730.47 8.473+000 
1764.58 3.01E+OOl 

Energy Net Peak Net Area 
(kev) Area Uncertainty 

94.85 
85.26 
36.45 

108.33 
70.09 
52.64 
38.92 
10.48 
17.72 
22.10 
35.99 
18.89 
10.09 
18.03 

5.39 
8.29 

13.11 
7.54 
6.72 
3.69 
4.32 
3.22 
1.75 
5.05 
5.51 
3.80 
5.81 
4.44 
3.80 
5.20 
2.93 
4.81 
0.40 
5.46 

M= First peak in a multiplet region 
m = Other peak in a multiplet region 

tirrors quoted at 1.000 sigma 

2.563-003 
2.413-003 
2.323-003 
2.293-003 
1.423-003 
1.393-003 
1.273-003 
l.lSE-003 
l.l3E-003 
l.O9E-003 
9.803-004 
8.713-004 
8.513-004 
7.783-004 
4.843-004 
4.713-004 
4.553-004 
4.333-004 
4.26E-004 
3.823-004 
3.543-004 
3;523-004 
2.983-004 
2.883-004 
2.593-004 
2.443-004 
2.403-004 
2.17E-004 
2.123-004 
1.963-004 
1.863-004 
1.853-004 
1.583-004 
1.563-004 

Peak Efficiency 
Efficiency Uncertainty 

7 

8.093-005 
8.603-005 
8.833-005 
8.843-005 
4.263-005 
4.203-005 
4.033-005 
3.803-005 
3.763-005 
3.64E-005 
3.273-005 
2.773-005 
2.653-005 
2.233-005 
7.933-006 
7.723-006 
7.503-006 
7.253-006 
7.173-006 
6.613-006 
6.163-006 
6.133-006 
5.463-006 
5.443-006 
5.663-006 
5.833-006 
5.863-006 
5.843-006 
'5.773-006 
5.43E-006 
5.433-006 
5.463-006 
l.l2E-005 . 
1.253-005 ' 
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Count Rate 
(Eff. Corr.) 

2.813+002 
1.60E+OOl 
2.283+001 
3.17E+OOO 
'2.30E+OOl 
2.28E+OOl 
l.lOE+OOl 
1.59EfOOl 
2.31E+OOl 
6.923+001 
1.33E+OOO 
l.lOE+002 - 
1.35E+OOl 
4.50E+OOO 
1.27E+OOl 
4.373+000 
1.753+002 
4.363+000 
2.643+000 
l.O5E+OOl 
1.61E+ool 
9.66E+OOO 
1.65E+OOl 
3.17E+OOl 
8.26E+OOO 
2.04E+OOl 
6.263+001 
2.4733-001 
1-66E+OOl 
8.51E+OOO 
1.90E+OOl 
4.08E+OOl 
2.973+001 
l.O8E+002 

- 



Sample Identifier: swMu4 ss-7 

-ata was acquired: September 30, 1999 
Data was analyzed:.October 19, 1999 03:15 PM by J. Daniel Marsh 

Detector: ID = 4 meter ; height = 100 cm ; offset = 100 cm ; standoff = 100 cm 

Program ISOTOPIC V 

Pkducah Soil 

Files: sample = .C:\GENIEZK\EEPFILES\Swmu4ss7.rpt 
library = C:\GENIE2K\Library\ornllib.r+; energy tolerance = 1. keV 

Configuration: Soil. Volume 

Container: material = None; thickness e'0.00 cm ; density =: 
height 

0 g/cc 
= 200 cm ; length = 200 cm ; depth = 15.2 cm 

tare wt = 0.0 kg 

Matrix: material - Soil; thickness = 15.2 cm ; density (effective) = 1.02 g/cc 
sample is homogeneous 
volume 
density 

= 6..QBE+5 cc; gross wt = 6.2021+2 kg; net wt = 6.202332 kg 
(measured) = 1.020 g/cc 

Detector calibration point-source reference distance: 30.0 cm 
Geometry correction factor: 20.22' 

i+*+*****+***** Nuclide Results *++***t*****+** 

kclide Grams nCi %err 

Th-230 
Th-232 
K-40 

4.193-05 8.80E+02 46..35 
l.l8E*Ol 1,30E+03 45.67 
2.56$+00 1.83E+04 44.01 

. . 
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_ ***** 

! 

N&Aide 

-2-7 
Na-22 
K-40 
Co-60 
Zn-65 
Kr-85 
Tc-99 
cs-134 
cs1137 
Th-230 
Th-232 
U-234 
U-235 
Np-237 
U-238 
m-241. 

Mi~izuum Detectable Activity for Measured Geometry **** 
File: C:\GENIE2K\REPFILES\Swm4ss7.rpt - 

Configuration: Soil volume 
. 

Density: 1.02 g/cc 

Grams 

'2.403-12 
2.05E-11 
1.43E-01 
l.lOE-10 
3.91E-11 
7.193-08 
7.31E-01 
l.O7E-10' 
.1,493-09 
7.2OE-06 
9.373-01 
'7.853-03 
5.193-02 
2.673-04 
2.46E-bO.O 
3.323-09 

. . 

IlCi 

8.38E+02 
1.283+02 
l.O3E+03 
1.253+02 
3.223+02 
2.823+04 
1.243+07 
1.383+02 
1.293+02 
1.51E+02 
l.O3E+02 
4.87$+04 
l.l2E+02 
1.883+02 
8.293+02 
3.423+02 
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‘**t***Y*************************~****************************~************ .:- 

* K25' Nondestructive Assay Department 
*.Lockheed Martin Energy Systems, Inc. 
* EM & Enrichment Facilities Technical Support Division 

-<* SAMPLE INFORMATION 

MEASUREMENT SERIES: Paducah Soil' 

* Sample File: C:\GENIE2K\CAMFILES\SAMPLES\SWMU4SS7.CNF 
* Sample ID: SWMU4 SS-7 
Additional Description: PGDP WAG3 SWMU4 SS-7 
* : * 
* Gross Wti 620.2 
* 
*** ANALYSIS INFORMATION 

*Acquisition Date/Time:. g/30/99 3:10:18 PM 

* Data acquired by: 
* Detector: 
* Channels Analyzed: 
rt Real Time: 
* 
* a Background file: 

JDM/HRW 
4 meter square 

' 250 to 8192 
1806 Live 

&E-$/Z 1 

Ti e: 1800 Dead Time: 0.35%: 

C:\GtiNIE2K\CAMFILk\SAMPLES\S4SS7BKG.CNF 

, 
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Count. Rate 10/18/99 4:54:46 PM Page 2 ._. -. 

****~*******************************~*********~*********~***~************** 
'-*** COUNT -RATE REPORT ***** 

. a*+* (Corrected for Detector Efficiency) ***** 
******~****************************~*******************~**~~***********~** 

MEASUREMENT SERIES: Paducah Soil 

Sample ID: sWMu4 ss-7 
Sample File: C:.\GENIE2K\CAMFILES\SAMPLES\SWMU4SS7.CNF 
Peak Analysis Performed on: 10/18/99 4:54:00 PM 

Peak 
No. 

M 1 84;55 
m 2 87.20 
m 3 92.69 
M 4 238.55 
M 5 295.19 
M 6 338.34 
M ? 351.89 
M 510.75 
M : 583.25 
M 10 609.25 
M 11 727.06 
w 12 768.06 

13 
M '14 

830.83 
911.18 

M 15 964.72 
m 16 969.09 
M 17 1120.48 
M 18 1238.18 
M 19 1460.71 
M 20 1592.87 
M 21 1764.48 

Energy Net Peak Net Area Peak 
(keW Area Uncertainty Efficiency 

2.153+002 
1.543+002 
8.11E+OOl 
7.943+002 
2.18E+002 
1.463+002 
3.653+002 
1.943+002 
3.343+002 
3.513+002 
5.35E+OOl 
4.69E+OOl 
3.823-001 
2.203+002 
6.21E+OOl 
1.233+002 
8.71E-tOOl 
2.593+001 
7.83Ei-002 
4.373+001 
8.553+001 

42.66 
39.97 
38.62 
32.90 
26.77 
17.62 
25.37 

if% 
22:60 
10.99 
10.33 

. 11.31 
15.84 

9.82 
12.79 
11.39 

8.79. 
28.51 

7.63 
10.26 

M= First peak in a multiplet region 
m = Other peak.in a multiplet region 

Errors quoted at 1.000 sigma 

. 

2.573-003 6.943-005 
2.573-003 6.643-005 
2.583-003 6.133-005 
1.41E-003 4.253-005 
l.O8E-003 3.633-005 
9.14E-004 2.983-005 
8.713-004 2.763-005 
5.563-004 9.863-006 
4.773-004 7.823-006 
4.553-004 7.503-006 
3.753-004 6.503-006 
3.543-004 6.163-006 
3.253-004 5;71E-006 
2.963-004 5.453-006 
2.793-00.4 5.483-006 
2.783-004 5.483-006 
2.403-004 5.86E-006 
2.173-004 S-843-006 
1.853-004 5.463-006 
1.71E-004 7.11E-006 
1.563-004 1.25E-005 

Efficiency Count Rate 
Uncertainty (Eff. Corr.) 

. 

4.653+001 
3.333+001 
1.75E+OOl 
3.12E+002 
1.12E+002 
8.86E+ool 
2.333+002 
1.943+002 
3.883-t-002 
4.293+002 
7.933+001 
7.363+001 _- 
6.533-001 
4.133+002 
1.24E+002 
2.473+002 
2.023+002 
6.633+001 
2.35Ei-003 
1.423+002 
3.053+002 
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*****.**+*****************************************************************~ -A-, 

* K25 Nondestructive Assay Department 
* Lockheed Martin Energy.Systems, Inc. 
* EM & Enrichment Facilities Technical Support Division 

r* SAMPLE INFORMATION 

MEASUREMENT SERIES: 4 sq meters 

* Sample File: C:\GENIE2K\CAMFILES\SAMPLES\S4SS7BKG.CNF 
* Sample ID: S4SS7BKG 
Additional Description: 
* : 
* : 
* Gross Wt: 
* 
Jr** ANALYSIS INFORMATION 

*Acquisition Date/Time: 

* Data acquired by: 
* Detector: 
* 

.* 
Channels Analyzed: 

Real Time: 
* 
* Background file: 

g/30/99 2:35:35 PM 

MANAGER 
4 meter square 

250 to 8192 
1806 Live Time: 1800 Dead Time: 0.38%: 

C:\GENIEPC\CAMFILES\o8BG3284.CNF 

. . 
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Count Rate 
. . 

10/12/99 4:28:47 PM Page 2 
- '. 

*****************************~************************************~******* 
.*** COUNT -RATE REPORT It**** 
r*** (Corrected for Detector Efficiency) ***** 

************t*f*******************************.********************~******* 

MEASUREMENT SERIES: 4 sq meters 

Sample ID: S4SS7BKG 
Sample File: C:\GENIE2K\CAMFILES\SAMPLES\S4SSi'BKG.CNF 
Peak Analysis Performed on: 10/12/99 4:28:39 PM 

Peak 
No. 

Energy Net Peak Net Area 
(J-V) Area ' Uncertainty 

36.07 9.4OE+OOl 446.55 
62.81 7:41E+OOl 98.14 
75.05 3.923+002 55.65 
80.39 3.223+001 179.51 

104.31 1.363+002 434.52 
132.03 7.21E+OOl 39.83 
146.00 1.26E+OOl 44.68 
156.87 9.10E+OOO 36.95 
246.36 1.56E+OOl 22.35 
262.95 2.873+001 12.04 
293.95 4.86E+OOO 11.57 
295.53 7.18E+OOO 17.07 
298.51 1.42Ei.001 24.26 
331.26 1.71E+OOO 12.97 
335.78 3.45EtOOO 16.47 
351.97 3.523+001 9.99 
361.15 2.07E+OOl 8.91 
385.60 l.l9E+OOl 2.89 
416.16 9.70E+OOO 1.41 
421.30 7.393-001 5.92 
423.25 l.O3E+OOO 8.28 
437.16 3.423+000 9.12, 
464.95 8.883+000 4.42 
471.56 7.333+060 3.95 
539.21 1.55EtOOO 7.54 
609.53 5.40EtOOl 7.92 
741.62 l.llE+OOl 4.00 
755.07 7.993+000 3.90 
760.01 1.054+001 3.58 
806.12 6.03E+OOO *3.00 
838.68 7.18E+OOO 3.06 
957.34 4.493+000 2.71 

1140.87 4.843+000 3.99 
1461.15 3.53Ei.001 6.11 
1472.24 5.263+000 1.36 

Peak 
Efficiency 

Efficiency 
Uncertainty 

Ml 
M 2 
M 3 
M 4 
M 5 
M 6 
M 7 
M 8' 
M 9 
M 10 
M 11 
Tn 12 

'M 13 14 
M 15 
M 16 
M 17 
M 18 
M 19 
M 20 
m 21 
M 22 
M 23 
M 24 
M 25 
M 26 
M 27 
M 28 
M 29 
M 30 
M 31 
M 32 
M 33 
M 34 
M 35 

; = First peak in a multiplet region 
1.1 = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

2.503-003 7.073-005 
2.553-003 9.11E-005 
2.563-003 8.053-005 
2.573-003 7.43E-005 
2.593-003 5.88E-005 
2.483-003 8.423-005 
2.333-003 8.823-005 
2.213-003 8.663-005 
1.3631-003 4.153-005 
1.253-003 3.993-005 
l.O9E-003 3.653-005 
J.O8E-003 3.633-005 
l.O7E-003 3.593-005 
9.393-004 3.10E-005 
9.233-004 3.023-005 
8.703-004 2.763-005 
8.433-004 2.6iE-005 
7.783-004 2.233-005 
7.093-004 1.80E-005 
6.983-004 1.743-005 
6.943-004 1.723-005 
6.683-OO4 1.563-005 
6.203-004 1.293-005 
6.10E-004 1.233-005 
S-223-004 8.763-006 
4.553-004 7.503-006 
3.673-004 6.383-006 
3.606-004 6.263-006 
3.573-004 6.223-006 
3.363-004 5.873-006 
3.223-004 5.673-006 
2.813-004 5.47$-006 
2.363-004 
1.853-004 

5.893-006 ; 
5.463-006 

1.843-004 S.SlE-006;: 

Count Rate 
(Eff. Corr.) 

2.09EtOOl 
1.62E+00i 
8.51E+OOl 
6.97EtOOO 
2.93EtOOl 
1.62EtOOl 
3.01E+OOO 
2.29EtOOO 
6.383+000 
1.27EtOOl 
2.483+000 
3.68EtOOO - 
7.38EtOOO 
l.OlE+OOO 
2.08EtOOO .. 
2.25EtOOl 
1.36EtOOl 
8.543+000 
7.6OE+ooo 
5.883-001 
8.273-001 
2.85EtOOO 
7.95EtOOO 
6.673+000 
1.65E+OOO 
6.60Etool 
1.68EtOOl 
1.23EtOOl 
1.63E+OOl 
9.97EtOOO 
1.24EtOOl 
8.87EtOOO 
1.14EtOOl 
l.O6E+002 
1.59EtOOl 
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Program ISOTOPIC V 

paducah Soil 

Saqle Identifier: swMu4 S-8 

,&a was acquired: September 30, 1999 
Data was analyzed: October 19, 1999 03:16 PM by J. Daniel Marsh 

Detector: ID = 4 meter ; height = 100 cm ; offset = 100 cm ; standoff = 100 cm 

Files: sample = C:\GENIEZK\REPFILES\Swmu4ssB.rpt 
library = C:\GEhTIEZK\Library\ornllib.rpt; energy tolerance = 1. keV 

Configuration: Soil Volume 

Container: material = None; thickness - 0.00 cm.; density = 0 g/cc 
height = 200 cm ; length = 200 cm ; depth = 15.2 cm 

Matrix : 

tare wt = 0.0 kg 

material = Soil; thickness = 15.2 cm ; density (effective) = 1.02 g/cc 
sample is homogeneous 
volume = 6.083+5 cc; gross wt = 6.2023+2 kg; net wt = 6.20X+2 kg 
density (measured) x 1.020 g/cc 

Detector calibration point-source reference distance: 30.0 cm 
Geometry correction factor: 20.22 

it************* Nuclide Results ++****f**+**tt* 

fuclide 

Th-230 
Th-232 
K-40 

Grams 

4.453-05 
l.I6E+Ol 
2.78B+OO 

nCi %@23Z 

9.353+02 46..30 
1.283+03 4'5.72 , 
1.99$+04 44.00 
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***** 

i 

Nuclide 

-7 
E-22 
K-40 
Co-60 
Zn-65 
Kr-85 
Tc-99 
cs-134 
cs-137 
Th-230 
Th-232 
u-234 
U-235 
Np-237 
U-238 
AM-241 

Mbdam~~ Detectable Activity for Measured Geometry **** 
File: C:\DENIE2R\REPFILES\S~46e8~~t 

Configuration: Soil Volume Daasity: 1.02 g/cc 

Grams llC!i 

2.5lE-12 8.783+02 
2.253-11 1.40E+02 , 
1.34E-01 9.583+02 
l.O9E-10 1.233+02 
3.763-11 3.10E+02 
7.03E-08 2.753-1-04 
l.l8E+OO 2.01E+07 
l.O6E-10 1.371+02 
1.493-09 1.293+02 
6.673-06 1.40Ec02 
9.03E-01 9.94E+Ol 
7.91E-03 4.913+04 
5.293-02 l.l4E+02 
2.75E-04' 1.94E+02 
2.59E+OO 8.733+02 
3.223-09 3.323+02 

. . . 
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********************************************~***************************** ..-’ 

* K25 Nondestructive Assay Department 
*' * Lockheed Martin Energy Systems, Inc. 

* EM & Enrichment Facilities Technical Support Division 

&* SAMPLE INFORMATION 

MEASUREMENTSERIES: Paducah Soil 

* Sample File: C:\GENIE2K\CAMFILES\SAMPLES\SWMU4SS8.CNF 
* Sample ID: SWMU4 SS-8 
Additional Description: PDGP WAG3 SWMU4 SS-8' 
* . i 
* : 
* Gross Wti 620.2 
* 
*** ANALYSIS INFORMATION 

*Acquisition Date/Time: g/30/99 1:49:23 PM 

* 
* 

Data acquired by: JDM/HRW 

* Detector: 4 meter square 
Channels Analyzed: 250 to 8192 

t * Real Time: 1806 Live Time: 1800 Dead Time: 0.37%: * 
I tr Background file: C:\GENIE2K\CAMFILES\SAMPLES\S4SS8BKG.CNF 

.i . . 
-. . . 

. . I 
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Count Rate 10/18/99 5:03:10 PM Page 2 
_-’ . . 

*************+********************************************~*************** 

4*** COUNT -RATE REPORT ***** 
**** (Corrected for Detector Efficiency) ***** 

*********f*****************************************************~*********~ 

MEASUREMENT SERIES: Paducah Soil 

Sample ID: SWMU4 SS-8 
Sample File: C:\GENIE2K\CAMFILES\SAMPLES\SWMU4SSS.CNF 
Peak Analysis Performed on: 10/18/99 5:02:01 PM 

Peak 
No. 

Ml 
m 2 
M 3 
m 
m t 

iti 7" 
M $ 
M 9 
M 10 
M 11 
M 12 

13 
M 14 
M 15 
M 16 
M 17 
M 18 
M 19 
M 20 
m 21 
M 22 
M 23 
M 24 

74.89 2.383+002 
77.14 4.433+002 
84.69. -1.80E+002 
87.09 3.853+002 
89.69 1.473+002 
92.76 3.683+002 

238.60 6.59E+002 
242.00 4.833+001 
295.21 2.843+002 
338.38 1.553+002 
351.91 3.573+002 
462.71 3.843+001 
510.91 1.433+002 
583.15 3.043+002 
609.26 3.743+002 
727.40 7.31E+OOl 
772.33 '2.14E+OOl 
794.86 1.65E+OOl 
911.11 2.17E+002 
964.78 5.97E+OOl 
968.69 1.61E+002 

1120.33 -9.lOE+OOl 
1460.72. 8.493+002 
1764.27' 8,15E+OOl 

Energy Net Peak Net Area 
(kev) Area Uncertainty 

133.79 
' 44.37 

69.80 
47.31 
42.32 
44.94 
31.97 
lj.03 
21.55 
17.51 
25.56 
11.62 
15.80 
19.33 
22.'79 
11.59 

9.54 
15.95 
16.30 
10.00 
13.70 
11.66 
29.43 

9.65 

M= First peak in a multiplet region 
m = Other peak in a multiplet region 

. 
Errors quoted at .l.bOO sigma 
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Peak Efficiency ' Count Rate 
Efficiency Uncertainty (Eff. Corr.) 

2.563-003 8.073-005 5.15E+OOl 
2.56E-003 7.8lE-005 9.593+001 
2.573-003 6.923-005 -3.893+001 
2.573-003 6.663-005 8.31E-tOOl 
2.58E-003 6.373-005 3.18E+OOl 
2.583-003 6.123-005 7.93E+001 
1.41E-003 4.253-005 2.593-i-002 
1.393-003 4.203-005 1.93E+OOl 
l.OBE-003 3:63E-005 1.453-1-002 
9.143-004 2.983-005 9.41E+OOl 
8.7.1E-004 2.763-005 2.283+002 
6.243-004 1.30E-005 3.423+001 
5.553-004 9.853-006 1.433+002 
4.783-004 7.823-006 3.543+002 
4.553-004 7.503-006 4.56E+002 
3.753-004 6.5.OE-006 l.O8E+002 
3.513-004 6.123-006 3.39E+OOl 
3.413-004 5.953-006 2.693+001 
2.963-004 5.45E-006 4.073+002 
2.793-004 5.483-006 l.l9E+002 
2.783-004 5.48E-006 3.223+002 
2.403-004 5.863-006 2.11E-b002 
1.85E-004 5.463-006 2.553-1.003 
1.563-004 1.253-005 2.913+002 

- 



****+j************f**~*~****************************~*~******************~ .‘-’ 
. * Ii25 Nondestructive Assay Department 

Jr Lockheed Martin Energy Systems, Inc. 
* EM & Enrichment Facilities Technical Support Division 

#* SAMPLE INFORMATION 

MEASUREMENT SERIES: 4 sq meters 

* Sample File: C:\GENIE2K\CAMFILES\SAMPLES\S4SSBBE<G.CNF 
* Sample ID: SlSS8BKG 
Additional Description: PGDP WAG3 SWMU4 SS8 BKG 
* : 
* 
f Gross Wtf 
* 
*** ANALYSIS INFORMATION 

tAcquisition Date/Time: g/30/99 1:14:27 PM 

* Data acquired by: MANAGER 
* Detector: 4 meter square 
* Channels Analyzed: 250 to 8192 
+ Real Time: 1806 Live Time: 1800 Dead Time: 0.38%: 
* 
* Background file: C:\GENIEPC\CAMFILES\O8BG3284.CNF 

. . 
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Count-Rate 10/12/99 4:35:45 PM Page 2 

******f***************************~***********~****************~********** 
* **** COUNT -RATE REPORT ***** 

.-*** (Corrected for Detector Efficiency) ***** 
************************~*~********************************************~** 

Peak 
No. 

Ml 
M 2 
M 3 
M 4 
M 5 
M 6 
M 7 

ii 8 9 
M 10 
M 11 
m 12 

13 
'M 14 
M 15 
M 16 
M 17 
M 18 
M 19 
M 20 
M 21 
M 22 
M 23 
m 24 
M 25 
m 26 
M 27 
M 28 
M 29 
M 30 
M 31 
M 32 
M 33 
M 34 

MEASUREMENT SERIES: 4 sq meters 

Sample ID: S4SS8BKG . 
Sample File: C:\GENIE2K\CA&IFILES\SAMPLES\S4SS8BKG.CNF 
Peak Analysis Performed on: 10/12/99 4:35:31 PM 

24.52 6.643+000 
50.61 1.473+002 
62.10 2.533+001 
69.95 2.983+002 
75.04 1.853+002 
84.61 3.683+002 

114.04 5.623+001 
115.24 1.38E+002 
218.50 5.72E-b001 
230.29 1.71E+OOl 
285.26 5.923+000 
287.79 5.14EfOOO 
298.23 8.483+000 
.307.45 1.28E+OOl 
352.16 3.893+001 
357.97 1.36E+OOl 
376.84 5.253+000 
384.31 3.293+000 
398.57 l.O7E+OOl 
458.01 l.l3Ei-'001 
483.10 9.03E+OOO 
519.11 9.773-b000 
609.46 4.08E+OOl 
612.77 7.763+000 
642.35 2.80E+OOO 
644.89 3.233+000 
797.50 6.253+000 
836.85 l.OOE+OOO 
901.75 5.07E+OOO 
979.19 4.11E+ooo 

1266.45 6.333+000 
1356.17 1.02E+OOl 
1393.24 4.993+000 
1461.24 1.57E+OOl 

Energy Net Peak Net Area 
(kev) Area Uncertainty 

694.38 
152.20 

97.28 
126.69 
125.83 

52.70 
153.69 
358.36 

43.17 
23.33 
23.50 
20.43 
16.17 
53.48 

9.81 
12.86 
10.08 
10.64 

5.45 
5.09 
4.48 
0.53 
7.45 
4.50 
4.73 
5.44 
2.80 
5.19 
3.03 
4.80 
3.61 
3.96 
3.54 
4.53 

M = First peak in a multiplet region 
= Other peak in a multiplet region 

. . . 
Errors quoted at 1.000 si,gma 

Peak 
Efficiency 

Efficiency 
Uncertainty 

2.463-003 1.263-004 
2.533-003 9.023-005 
2.553-003 9.143-005 
2.563-003 8.583-005 
2.563-003 8.053-005 
2.573-003 6.933-005 
2.593-003 6.84E-005 
2.593-003 7.023-005 
1.573-003 4.663-005 
1.47E-003 4.383-005 
l.l3E-003 3.763-005 
l.l2E-003 3.733-005 
l.O7E-003 '3.593-005 
l.O3E-003 3.463-005 
8.703-004. 2.763-005 
8.523-004 2.663-005 
8.0OE-004 2.36E-005 
7.81E-004 2.253-005 
7.473-004 2.0431005 
6.323-004 1.35E-005 
5.93E-004 l.l5E-005 
5.453-004 9.483-006 
4.553-004 7.50E-006 
4.52E-004 7.473-006 
4.293-004 7.20E-006 
4.273-004 7.183-006 
3.403-004 5.933-006 
3.233-004 5.683-006 
2.993-004 5.463-006 
2.753-004 5.503-066 
2.133-004 5.773-006 
1.99E-004 5.483-006 
1.943-004 5.403-006 . 
1.853-004 5.463-006 * 
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Count Rate 
(Eff. Corr.) 

1.50E+OOO 
3.233+061 
5.51E+OOO 
6.4833001 
4.01E+OOl 
7.963+001 
1.20E+OOl 
2.96EtOOl 
2.03Et001 
6.45E+OOO 
2.90E+OOO 
2.553+000 - 
4.40EtOOO 
6.91E+000 
2.483+001 
8.87EtOOO 
3.653+000 
2.343+000 
7.94Et000 
9.95EfOOO 
8.463+000 
9.953+000 
4.993+001 
9.54EtOOO 

'3.63EtOOO 
4.2OEtOOO 
1.02E-f.001 
1.72EtOOO 
9.43EtOOO 
8.3233000 
,1.66EtOOl 
2.84EtOOl 
1.43EtOOl 
4.72EtOOl 



Sample Identifier?' swMu5 ss-1 

-Ata was acquired: September 27, 1999 
Data was analyzed: October 19, 1999 03:19 PM by J. Daniel 

Program ISOTOPIC V 

Paducah Soil 

Marsh 

Detector: ID = 4 meter ; height = 100 cm ; offset = 100 cm ; standoff = 100 cm 

Files: sample = C:\GENIE2K\EEPFILES\Swmu5sSl.rpt 
library = C:\GENIE2K\Library\ornllib.rpt;'energy tolerance = 1. keV 

Configuration: Soil Volume 

Container: material = None; thickness = 0.00 cm ; density = 
height - 200 cm ; 

0 g/cc 
length = 200 cm ; depth = 15.2 cm 

tare wt = 0.0 kg 

Matrix: material 
sample 

= Soil; thickness = 15.2 cm ; density (effective) = 1.02 g/cc 
is homogeneous 

: . volume = 6.08335 cc; gross wt = 6.202E+2 kg;.net wt P 6.2023+2 kg 
density (measured) - 1.020 g/cc 

Detector calibration point-source reference distance: 30'.0 cm 
Geometry correction factor: 20.22 

********+++*f** Nuclide Results *************** 

uclide Grams llC!i %err 

Th-230 2.703-05 5.k8E+02 46..66 
Th-232 4.65E+OO. 5.123+02 46.64 
K-40 8.81E-01 6.303+03 44.29 a. 

L . 
-. 
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. *c*** 

Nklide 

7 
GE22 
K-*40 
Co-60 
Zn-65 
Kr-65 
Tc-99 

. cs-134 
cs-137 

: Th-230 
Th-232 
U-234 
U-235 
Np-237 
U-238 

; AM-24L 
! . 

Miniznuxn Detectable Activity for Measured Geometry **** 
File: C:\GENIE2K\REPFILES\Swnu5ssl.rpt 

Configuration: Soil Volume Density: '1.02 g/cc. 

Grams ZlCi 

1.67E-12 5.823302 
1.42E-11 8.883+01 
7.933-02 5.673+02 
8.09E-11 9.14E+Ol 
2.753-U 2.273+02 
5.07E-08 1.99E+04 
7.833-01 1.333+07 
7.74E-il 9.973+01 
7.423-10 6.41E+Ol 
5.06E-06 l.O6E+02 
5.94E-01 6.543+01 
8.773-03 5.443+04 
4.45E-02 9.623+01 
2.053-04 1.443+02 
2.683+00 9.023+02 
3.62E-09 3.733+02 
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*****~***************************~****~*********************************** .-. 
.* K25 Nondestructive Assay Department 
**Lockheed Martin Energy Systems, Inc. 
* EM & Enrichment Facilities Technical Support Division 

#* SAMPLE INFORMATION 

MEASUREMENT SERIES: Paducah Soil 

* Sample File: C:\GENIE2K\CAMFILES\SAMPLES\SWMUSSSl.CNF 
* Sample ID: SWMUS SS-1 
Additional Description: PGDP WAG3 SWMU5 SS-1 
* : 
+ 
* Gross Wti 620.2 
* 
*** ANALYSIS INFORMATION 

*Acquisition Date/Time: g/27/99 5:15:06 PM 

3r 
* 

Data acquired by: JDM/HRW 
Detector: 4 meter square 

+ Channels Analyzed: 250 to 8192 
* Real Time: 1805 Live Time: 1800 Dead Time: 0.29%: * 
* Background file: C:\GENIE2K\CAMFILES\SAMPLES\S5SSSlBKG.CNF 
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*********************f*++*************************************************~~** 
.**** COUNT -RATE REPORT ***** 
r*** (Corrected for Detector Efficiency) ***** *********************~*****************~******~*************************** 

MEASUREMENT SERIES: Paducah Soil 

Sample ID: swMU5 ss-1 
Sample File: C:\GENIE2K\CAMFILES\SAMPLES\SWMU5SSl.CNF 
Peak Analysis Performed qn: 10/18/99 5:07:54 PM 

Peak Energy Net Peak Net Area 
No. (I-V) Area Uncertainty 

M 1 
m 
z : 

M : 
M 6 
M 7 
M 8 
M 9 
M 10 
M 11 
M 12 

13 
M 14 
M 15 

84.77 -6.603+001 
87.58 5.22E-tOOl 
92.43 3.153+002 

219.98 7.08E+OOl 
238.60 2.953+002 
295.14 1.593+002 
351.86 2.053+002 
510.65 6.81E+OOl 
583.14 9.00E+OOl 
609.30 2,263+002 
661.67 3.13E+OOl 
911.03 8.683+001 

1237.91 2.51E+OOl 
1460.59 2:693+002 
1764.66 4.31E+OOl 

90.34 
79.72 
46.22 
16.50 
22.07 
16.44 
20.12 
11.06 
11.29 
19.00 
10.12 
10.31 

6.79 
16.41 

8.08 

Peak Efficiency 
Efficiency Uncertainty 

2.573-003 6.913-005 
2.573-003 . 6.603-005 
2.583-003 6.153-005. 
1.563-003 4.623-005 
1.41E-003 4.253-005 
l.O8E-003 3.633-005 
8.713-004 2.763-005 
5.563-004 9.863-006 
4.783-004 7.823-006 
4.55E-004 7.50E-006 
4.153-004 7.053-006 
2.963-004 5.453-006 
2.173-004 5.843-006 
1.853-004 5.463-006 
1.563-00.4~ 1.253-005 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

Count Rate 
(Eff. Corr.) 

-1.43E+OOl . 
1.13E+OOl 
6.783+001 
2.53EfOOl 
l.l6E+002 
8.13ESOOl 
1.31E+002 
6.81E+ool 
l.O5E+OO2 
2.773+002 
4.19E+OOl 
1.633+002 
6.423+001 
8.07E+002 
1.543+002 
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****+f~***C+************************************************************** ._ 

* IS25 Nondestructive Assay Department 
*.L'ockheed Martin Energy Systems, Inc. 
* EM & Enrichment Facilities Technical Support Division 

J* SAMPLE INFORMATION 

MEASUREMENT SERIES: 4 sq meters 

* Sample File: C:\GENIE2K\CAMFILES\SAMPLES\S!%SlBKG.CNF 
* Sample ID: SWMU 5 SS-1 BKG 
Additional Description: WAG 3 PGDP 
* : 
* . 
* Gross Wti 
k 
**+ ANALYSIS INFORMATION 

*Acquisition Date/Time: g/27/99 4:31:57 PM 

Data acquired by: 
Detector: 

Channels Analyzed: 
Real Time: 

Background file: 

manager 
4 meter square 

250 to 8192 
1813 Live Time: 1800 Dead Time: 0.73%: 

C:\GENIEPC\CAMFILES\oSBG3284.CNF 
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Count Rate 10/13/x99 10:07:06 AM Page 2 ,---- . 
, 

****~**********************************************~******~~************** 
. "*** COUNT -RATE REPORT *Jr*** 

s*** (Corrected for.Detector Efficiency) ***** 
*~******************~*****~*********~****~**~***********~***~************* 

Peak 
No. 

M 1 
M 2 
M 3 
M 4 
M 5 
M 6 

ii 7 8' 
M 9 
M 10 
M 11 
En 12 

13 
M 14 
M 15 
M 16 
M 17 
M 18 
M 19 
M 20 
M 21 
In 22 
M 23 
M 24 
M 25 
M 26. 
M 27 
M 28 
M 29 
M 30 
M 31 
M 32 
M 33 
M 34 
M 35 
M. 36 
M 37 

MEASUREMENT SERIES: 4 sq meters 

Sample ID: SWMU 5 SS-1 BKG 
Sample File: C:\GENIE2K\CAMFILES\SAMPLES\S5SSlBKG.CNF 
Peak Analysis Performed on: 10/13/99 10:06:39 AM 

Energy Net Peak Net Area 
(keW Area Uncertainty 

57.45 137.88 
59.43 136.84 
63.27 745.64 
75.39 79.05 
79.11 698.14 
85.15 75.12 
87.85 66.16 

118.59 36.21 
122.66 82.19 
143.57 .57.36 
189.02 43.33 
205.21: 36.55 
246.50 27.38 
274.75 22.57 
308.93 22.13 
331.35 2.36 
352.11 11.14 
378.39' 
396.77 

Peak Efficiency 
Uncertainty 

1.72E+OOl 
l.O8E+002 
1.41E+002 
5.883+002 
1.253+002 
4.163+002 
l.l8E+002 
3.553+001 
2.683+000 
3.14E+OOO 
4.44EtOOl 
9.70E+OOO 
5.00E+OOO 
l.SOE+OOl 
1.28E+OOl 
4.14E+OOl 
2.393+001 
6.12E+OOO 
2.973+001 
1.31E+OOl 
4.02E+OOl 
1.92E+OOl 
1.03E+OOl 
7.18E+OOO 
6.13EtOOO 
1.17EtOOl 
5.lOE+OOl 
6.16E+ooo 
l.l8E+ool 
1.21E+001 
9.11E+OOO 
7.863+000 
1.91E+OOl 
6.21E+OOO 
5.35EtOOO 
1.36E+OOl 
6.21E+OOO 

438.43 
511.70 
514.50 
536.06 
557.84 
563.64 
579.08 
609.64' 
624.49 
649.13 
661.54 
890.52 
944.64 

1173.38 
1192.31 
1232.09 
1332.77 
1763.99 

16.43 
11.24 

7.10 
9.27 
6.22 
6.12 
4.00 
8.00 
2.23 
8.36 
2.66 
4.69 
4.47 
3.46 
0.37 
4.69 
3.33 
3.31 
4.07 
3.06 

Efficiency 

2.543-003 
2.543-003 
2.553-003 
2.563-003 
2.573-003 
2.57E-003 
2.573-003 
2.603-003 
2.603-003 
2.363-003 
1.853-003 
1.693-003 
1.363-003 
l.l9E-003 
l.O2E-003 
9.383-004 
8.703-004 
7.963-004 
7.513-004 
6.653-004 
5.553-004 
5.5lE-004 
5.263-004 
5.023-004 
4.963-004 
4.813-004 
4.543-004 
4.423-004 
4.243-004 
4.153-004 
3.03E-004 
2.85E-004 
2.29E-004 
2.25E-004 
2.183-004 
2.023-004 
1.563-004 

Count Rate 
(Eff. Corr.) 

9.263-005 3.77Et000 
9.233-005 2.353+001 . 
9.093-005 3.08EtOOl 
8.01E-005 1.28EtOO2 
7.583-005 2.70EtOOl 
6.873-005 8.99EtOOl 
6.573-005 2.543+001 
7.603-005 7.60Et000 
8.403-005 5.733-001 
,8.77E-005 7.40E-001 
6.223-005 1.34E+OOl 
5.193-005 3.20EtOOO -_ 
4.153-005 2.05E+OOO 
3.883-005 7.02E+OOO 
3.443-005 6.9631-000 
3.10E-005 2.453+001 
2.763-005 1.52EtOOl 
2.343-005 4.27EtOOO 
2.073-005 2.20EtOOl 
l-543-005 1.09EtOOl 
9.813-006 4.03EtOOl 
9.68E-006 1.93E+OOl . 
8.863-006 1.09EtOOl 
8.273-006 7.943+000 
8.153-006 6.86EtOOO 
7.883-006 1.35E+OOl 
7.503-006 6.23EtOOl 
7.363-006 7.733+000 
7.153-006 1.55EtOOl 
7.053-006 1.62EtOOl 
5.483-006 1.67EtOOl 
5.453-006 1.53E+OOl 
5.913-006 4.643+001 
5.903-006 ' 1.53EtOOl 
5.853-006:. 1.36EtOOl 
5.56E-006' 3.723+001 
1.25E-00,5 ‘2.223+001 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 
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' ErYors quoted at 1.000 sigma 
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. program ISOTOPIC V ,- . i 
I. Paducah Soil 

San& Identifier: S-5 88-2 

data was acquired: September 28, 1999 
Data was analyzed: October 19, 1999.03:56 PM by J. Daniel Marsh 

Detector: ID = 4 meter ; height = 100 cm ; offset = 100 cm ; standoff e= 100 cm 

Files: sample = C:\GENIE2K\REPFILES\Swmu5ss2.rpt 
library 3 C:\GENIE2K\Library\orxillib.rpt; energy tolerance I 1. kev 

Configuration: Soil Volume 

* Container: material = None; thickness = 0.00 cm ; density = 0 g/cc 
height = 200 cm ; length = 200 cm ; depth = 15.2 cm 
tare wt = 0.0 kg 

Matrix: material = Soil: thickness 
sample is homog&eous 
volume = 6.081+5 cc; gross 
density (measured) = 1.020. 

= 15.2 cm ; density (effective1 = 1.02 g/cc 

wt = 6.2023+2 kg; net wt = 6.2023+2 kg 
g/cc 

DeteCtor calibration point:source reference distance: 30.0 cm 
. Geometry correction factor: 20.22 

f*******+f+**** Nuclide Results ******?***i**** 

', Juclide Grams nCi %err 
,- 

Th-230 2.993-05 _ 6.273+02 46.. 59 
Th-232 1.14E+Ol 1.253+03 45.69 
K-40 2.16E+OO 1.54E+04 44.05 . 

.- 
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_. 

‘. 

- ***** 

Nudlide 

-7 
6-22 
K-40 
Co-60 
Zn-65 
Kr-85 
Tc-99 
m-134 
cs-137 
Th-230 
Th-232 
U-234 
U-235 
Np-237 
U-238 
AM-241 

Minimum Detectable Activity for, Measured Geometry **** 
File: C:\GENIE2IC\REPFILES\Swmu5ss2.rpt 

Configuration: Soil Volume Density: 1.02 g/cc 

Grams Id. 

. . 

'l.l3E-12 3.953+02 
.2.09E-11 1.30E+02 
1.36E-01 9.703+02 
l.O3E-10 ~ 1.16Ei02 
3.723-11 3.073+02 
6.78E-08 2.663+04 
9.253-01 1.573+07 
9.373-11 1.21E+02 
1.30E-09 1.13E+02 
5.503-06 1.16)X+02 
8.543-01 9.40E+Ol 
l.O2E-02 6.313+04 
5.353-02 l.l5E+02 
2.543-04 1.793+02 
3.05EiOO l.O3E+03 
4.183-09 4.303+02 

. -. 

\ 
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****************f~**********~********************************************* .-- ~. - 
* K25 Nondestructive Assay Department 
* Lockheed Martin Energy Systems, Inc. 
* EM & Enrichment Facilities Technical Support Division 

** SAMPLE INFORMATION 

MEASUREMENT SERIES: Paducah Soil 
* Sample File: * C:\GENIE2K\CAMFILES\SAMPLES\SWMUSSS2.CNF 

Sample ID: SWMUS SS-2 
Additional Description: PGDP WAG3 StiMU5 SS-2 
* : * 
* Gross WtI 620.2 
* 
*** ANALYSIS INFORMATION 

*Acquisition Date/Time: 9/28/9'9 12:08:16 PM 

* 
.j * 

Data acquired by: JDM/HRW. 
.' : Detector: 

* Channels Analyzed: 
4 meter square 

250 to 8192 * Real Time: Live Time: 1800 I * 
,1807 Dead Time: 0.42%: 

! * ' Background file: C:\GENIE2K\CAMFILES\SAMPLES\SSSS2BKG.CNF 

. 
- 
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**;+***************************************************~******~*********** 
. t*** COUNT -RATE REPORT ***** 
**** (Corrected for Detector Efficiency) *Jr*** 

*******f*f****************************************************~*********** 

MEASUREMENT S-ERIES: Paducah Soil 

Sample ID: swMU5 ss-2 
Sample File: C:\GENIE2K\CAMFILES\SAMPLES\SWMU5SS2.CNF 
Peak Analysis Performed on: lo/la/99 5:12:10 PM 

Peak Energy Net Peak Net Area 
No. 1 keV1 Area Uncertainty 

Ml 74.86 2.363+002 3 LOO.88 
M 2 84.79 1.76E+OOl 90.22 
In 3 87.25 2.963+002 52.90 
m 

5 
92.95 2.00E+002 SO.42 

M 102.40 6.883+001 66.04 
M 6 238.61 6.503+002 30.59 
M 7 295.30 2.143+002 19.84 
M 8 300.05 5.31E+OOl 14.22 
M 9 338.27 1.23E'+002 17.12 
M 10 352.01 3.503+002 21.89 
M 11 414.62 3.11E+OOl 9.62 
M 12 462.78 l.SOE+OOl 18.39 

13 473.36 15.66 
'M 

9.09E+OOO 
14 477.84 1.42E+OOl 15.75 

M 15 510.77 l.l9E+002 14.79 
M 16 583.18 2.573+002 17.77 
M 17 609.24 2.513+002 20.05 
M 18 726.80 6.933+001 11.16 
M 19 795.19 3.583+001 9.58 
M 20 860.64 3.11E+OOl 9.14 
M 21 911.13 2.123+002 15.49 
M 22 964,. 75 3.18E+OOl 8.57 
m 23 968.97 l.l7E+002 12.49 
M 24 1120.09 l.O9E+002 11.26 
M 25 1237.73 4.523+001 9.32 
M 26 1460.76 6.593+002 26.44 

,M 27 1592.13 3.373+001 7.49 
M 28 1730.32 l.o4E+ool 3.53 
M 29 1764.39 4.92,+001 9.32 

M * First'peak in a multiplet region 
m = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

Peak 
Efficiency 

Efficiency 
Uncertainty 

2.563-003 8.073-005 
2.573-003 6.91E-005 
2.573-003 6.643-005 
2.583-003 6.11E-005 
2.593-003 5.823-005 
1.41E-003 4.253-005 
l.O8E-003 3.633-005 
l.O6E-003 3.573-005 
9.143-004 2.983-005 
8.703-004 2.763-005 
7.123-004 1.823-005 
6.243-004 1.30E-005 
6.073-004 1.22E-005 
6.01E-004 l.lBE-005 
5.563-004 9.86E-006 
4.783-004 7.823-006 
4.553-004 7.5bE-006 
3.753-004 6.513-006 
3.413-004 5.943-006 
3.143-004 5.573-006 
2.96E-004 5.453-006 
2.793-004 5.483-006 
2.78E-004 5.483-006 
2.403-004 5.863-006 
2.173-004 5.843-006. 
1.853-004 5.463-006 
1.71E-004 7.09E-006 
1.583-004 l.l2E-005 
1.563-004 1.253-005 
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Count Rate 
(Eff. Corr.) 

5.12E+OOl 
3.81E+OOO 
6.393+001 
4.31E+OOl , 
1.48Ei.001 
2.563+002 
l.lOE+002 
2.783+001 
7.503+061 
2.23E+002 
2.433+001 
1.34E+OOl 
8.31E+OOO 
1.31E+OOl 
1.19E+002 
2.99E-kO02 
3.063+002 
l.O3E+002 
5.83Ei-001 
S.SlE+OOl 
3.98E+002 
6.33E-tOOl 
2.333+002 
2.533+002 
l.l6E+002 
1.98E.t.003 
1.09E.t002 
3.653+001 
1.75E+002 



*****************~*******************************************************~ ~ .- - 
* K25,Nondestructive Assay Department 
* Lxkheed Martin Energy Systems, Inc. 
* EM & Enrichment Facilities Technical Support Division 

r* SAMPLE INFORMATION 

MEASUREMENT SERIES: 4 sq meters 

* Sample File: 
* 

C:\GENIE2K\CAMFILES\SAMPLES\S5SS2BKG.CNF 
Sample ID: SSSS2BKG 

Additional Description: PGDP WAG 3 SWMU-5 95-2 
* : * 
* Gross Wti 
* 
*** ANALYSIS INFORMATION 

*Acquisition Date/Time: g/27/99 6:53:35 PM 

Manager . 
4 meter square 

250 to 8192 
1814 Live Time: 1800 Dead Time: 0.82%: 

C:\GENIEPC\CAMFILES\oBBG3284.CNF 

* 
* 

Data acquired by: 
.i Detector: 
: * Channels Analyzed: 
I * Real Time: 
I * 
I I * ! Background file: 
'6 

- 

. 
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*************************************************~*****************~*~**** 

“*** COUNT -RATE REPORT ***** 
i*** (Corrected for Detector Efficiency) ***** 

*************************************~*******~*~******~***************~*** 

MEASUREMENT SERIES: 4 sq meters. 

Sample ID: SSSS2BKG 
Sample File: C:\GENIE2K\CAMFILES\SAMPLES\S5SS2BKG.CNF 
Peak,Analysis Performed on: 10/13/99 10:09:06 AM 

Peak 
No. 

Energy Net Peak Net Area 
(keW .Area' Uncertainty 

Peak 
Efficiency 

Efficiency 

Ml 
M 2 

: M 3 
1 m. 4 
i M 5 
i ! M 6 
f M 7 
: M 8 I 

::'li 
M 11 
i@ 12 

/"c" 13 
m 14 

.I M M 15 16 
; M 17 
: M 18 
: M 19 

M 20 
M 21 
M 22 
M 23 

; M 24 
M 25 

; M 26 
M 27 
M 28 
M 29 

! M 30 
M 31 , 

i M 32 

16.64 
33.76 
57.62 
59.32 
65.84 
85..39 
91.57 
98.13 
99.99 

112.32 
132.12 
139.29 
185.83. 
187.15 
212.45 
216.55 
3q9.31 
336.12 
346.05 
367.74 
411.48 
421.37 
525.00 
609.64 
676.17 
860.22 
956.69 
975.55 

1182.34 
1239.15 
1460.72. 
1764.17 

8.763+000 
l.O2E+O02 
1.58E+OOl 
1.053+002 
7.363+001 
2<77E+OO2 
3.90E+OOl 
l.O5E+002 
9.323+001 
6.30E+.OOl 
1.02E+002 
1.883+002 
4.263+001 
5.07E+OOl 
4.583+001 
2.96E+OOO 
1.79E+OOl 
9.873+000 
2.343+001 
8.273+000 
4.253+000 
2.19E+OOl 
3.593+000 
3.323+001 
l.OOE+OOO 
7.56E+OOO. 
5.363+000 
5.243+000 
5.733+000 
8.62&+000 
2.373+001 
1.30EeOOl 

36.98 
3427.77 

31.38 
208.71 
141.67 

71.87 
173.03 

62.45 
52.42 

121.99 
45.97 
98.73 
21.88 
42.80 
33.02 
38.29 
11.24 
31.40 
10.07 
17.08 
13.10 

8.82 
8.89 
7.36 
5.89 
2.96 
2.70 
0.30 
3.06 
3.91 
5.32 
4.64 

! Me First peak in a multiplet region 
m = Other peak in a multiplet region 

' 'rors quoted at 1.000 sigma 

Uncertainty 

2.423-003 2.913-004. 
2.493-003 7.01E-005 
2.543-003 9.263-005 
2.54E-003 9.233-005 
2.553-003 8.923-005 
2.573-003 6.843-005 
2.583-003 6.223-005 
2.583-003 5.843-005 
2.583-003 5.803-005 
2.593-003 6.60E-005 
2.483-003 8.423-005 
2.413-003. 8.613-005 
1.883-003 6.473-005 
1.86E-003 6.373-005 
1.623-003 4.87E-005 
1.583-003 4.723-005 
9.463-004 3.13E-005 
9.223-004 3.023-005 
8.89E-004 2.863-005 
8.243-004 2.513-005 
7.183-004 1.863-005 
6.983-004 1.743-005 
5.383-004 9.25E-006 
4.543-004 7.503-006 
4.053-004 6.933-00% 
3.143-004 5.5737006 
2.813-004 5.463-006 
2.763-004 5.503-006 
2.273-004 5.903-006 
2.173-004 5.833-006 
1.853-004 5.463-006 
1.56E-004 1.253-005 

Count Rate 
(Eff. Corr.) 

2.01E+OOO 
2.273+001 
3.46Et000 
2.30EtOOl 
1.60E+ool 
5.99EtOOl.v 
8.41EtOOO 
2.263+001 
2.00E+OOl . 
1.353+001 
2.283+001 
4.343+001 
1.26E+OOl 
1.51E+OOl 
1.57E+OOl 
l.O4E+OOO 
l.OSE+OOl 
5.953+000 

. '1.46E+OOl 
5.573+000 
3.293+000 
1.74E+OOl 
3.71E+OOO 
4.06E+OOl 
i.37EiOOO 
1.34E+OOl 
l.o6E+ool 
l.o6E+ool 
1.40EtOOl 
2.21EtOOl 

. 7.10EtOOl 
4.63EtOOl 

t 
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Program ISOTOPIC V 

Paducah Soil 
_.. '. - 

Sample Identifier: SVWUS 58-3 

,&a was acquired: September 28, 1999 
Data was analyzed: October 19, 1999 04:OO PM by J. Daniel Marsh 

Detector: 1; = 4 meter ; height = 100 cm ; offset = 100 cm ; standoff = 100 cm 
Files: sample = 

library 
C:\GENIE2K\REPFILES\Swmufss3.rpt 

= C:\GENIE2K\Library\ornllib.?zpt; energy tolerance = 1. kev 

Configuration: Soil Volume 

Container: material = None; thickness = 0.00 cm ; density = 0 g/cc 
height = 200 cm ; length = 200 cm ; depth = 15.2 cm . 

Matrix: 

i 

tare wt = 0.0 kg 

material = Soil; thickness = 15.2 cm ; density (effective) = 1.02 g/cc 
sample is homogeneous 
volume 
density 

= 6.083+5 cc; gross wt = 6.2023+2 kg; net wt = 6.2023+2 kg 
(measured) = 1.020 g/cc 

Detector calibration point-source reference distance: 30.0 cm 
Geometry correction factor: 20.22 

****+******+*** Nuclide Results t************** 

Cuclide Grams nCi %-err 

Th-230 3.363-05 7.053.1.02 46..57 
Th-232 l.O6E+Ol l.l7E+03 45.74 
K-40 2.50E+OO 1.793+04 44.02 

. 

- 
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. ***** 

Nuciide 

us-7 
Na-22 
K-40 
Co-60 
Zn-65 
Kr-85 
Tc-99 
cs-134 
es-137 
Th-230 
Th-232 
U-234 
U-235 
Np-237 
U-238 
AM-241 

Minimum Detectable Activity for Measured Geometry **** 
File: C:\GENIE2K\REPFILES\Swnu5ss3.rpt 

Configuration: Soil Volume Density: 1.02 g/cc 

Grams 

'2.53E-12 
2.243-11 
1.44E-01 
l.O7E-10. 
3.943-U 
7.253-08 
l.lOE+OO 
9.563-U 
1.543-09 
8.723-06 
8.973-01 
1.223-02 
5.963-02 
2.673-04 
3.583+00 
4.863-09 

ZK!i 

8.853+02 
1.40Ef02 
l.O33+03 
1.21E+02 
3.253+02 
2.843+04 
X.873+07 
3.233+02 
1.333+02 
1.833+02 
9.87E+Ol 
7.583+04 
1.29Ec02 
1.88E+02 
1.21E+03 
5.01E+02 



**************t*************************~**********~********************** .- - 
-: * 3X25 Nondestructive Assay Department 

* Lockheed Martin Energy Systems, Inc. 
* EM & Enrichment Facilities Technical Support Division 

r* SAMPLE INFORMATION 

MEASUREMENT SERIES: Paducah Soil 

* Sample File: C:\GENIE2K\CAMFILES\SAMPLES\SWMUSSS3.CNF 
* Sample ID: SWMUS SS-3 
Additional Description: PGDP WAG3 SWMUS SS-3 . 
* . . 
* 
* Gross Wti 620'.2 
* 
***.ANALYSIS INFORMATION 

*Acquisition Date/Time: g/28/99 1:53:51 PM 

* Data acquired by: JDM/HRW 
* Detector: 4 meter square 
* Channels Analyzed: 250 to 8192 
* Real Time: 1809 Live Time: 1800. 'Dead Time:. 0.55%: 
* 
* Background file: C:\GENIE2K\CAMFILES\SAMPLES\SSSS3BKG,CNF 

. . 
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Count Rate 10/18/99 5:21:39 PM Page 2 - 

*************t**************+*********~~***********~******~***** 
c*** COUNT -RATE 'REPORT ***** 
r*** (Corrected for Detector Efficiency) ***** 

***************+******************~~************************************~* 

MEASUREMENT SERIES: Paducah Soil 

Sample ID: SWMUS ss-3 
Sample File: C:\GENIE2K\CAMFILES\SAMPLES\SWMUSSS3.CNF 
Peak Analysis Performed on: 10/18/99 5:20:53 PM 

Peak Energy Net Peak Net Area 
No. (keV) Area Uncertainty 

Ml 
m 
m 5 
M 4 
M 5 
M 6 
M 7 
M 8 
M 9 
M 10 
M 11. 
?A 12 

13 
M 14 
M 15 
M 16 

' .M 17 
M 18 
M 19 
M 20 
M 21 
m 22' 
M 23 

84.43 -5.93E-tO02 
87.30 1.323+002 
93.11 1.723+002 

216.17 l.lOE+OOl 
238.64 7.263+002 
291.14 1.20E+OOl 
295.35' l.l7E+002 
338.39 1.623+002 
351.94 3.523+002 
510.77 8.283+001 
583.24 3.223+002 
609.28 2.81Ei.002 
727.16 6.69E+OOl 
795.04 3.843+001 
860.63 7.643+001 
911.17 1.993+002 
969.02 1.11E+002 

1120.17 8.953+001 
1460.70 7.64E+002 
1495.26 l.l2E+OOl 
1588.20 1.92E-tOOl 
1591.77 2.07E+OOl 
1764.24 7.343+001 

108.14 
94.76 
56.23 
29.09 
32.65 
20.65 
34.86 
18.37 
39.31 
17.55 
19.65 
22.19 
11.50 

9.50 
10.05 
15.21 
12.33 
11.46 
28.07 

4.21 
5.39 
5.58 
9.18 

M= First peak in a multiplet region 
m = Other peak in a multiplet region 

Errors &oted at l.JOO sigma 

Peak 
Efficiency 

Efficiency 
Uncertainty 

2.573-003 6.95E-005 
2.573-003 6.633-005 
2.583-003 6.10E-005 
1.593-003 .4.743-005 
1.41E-003 4.253-005 
l.lOE-003 3.693-005 
l.OBE-003 3.633-005 
9.143-004 2.983-005 
8.703-004 2.763-005 
5.563-004 9.863-006 
4.7.83-004 7.82E-006 
4.553-004 7.5OE-006 
3.753-004 6.503-006 
3.413-004 5.953-006 
3.14E-00.4 5.573-006 
2.963-004 5.453-006 

'2.783-004 5.483-006 
2.403-004 '5.86E-006 
1.853-004 5.463-006 
1,81E-004 5.663-006 
1.71E-004 7.01E-006 
1.71E-004 7.093-006 
1.563-004 1.2SE-005 

Count Rate 
(Eff. Corr.) 

-1.283+002 
2.853+001- 
3.70E+OOl 
3.853+000 
2.863+002 
6.04E+OOO 
6.01E+ool 
9.823+001 
2.25Ei.002 
8.273+001 
3.743+002 
3.443+002 
9.923+001 
6.26E+OOl 
1.353+002 
3.73Et002 
2.2133002 
2.073+002 
2.293+003 
3.433+001 
6.223+001 
6.743+001 
2.623-i-002 

B-123 



*****************++**********************************************~******** .- 
* K25 Nondestructive Assay Department 
* Lockheed Martin Energy Systems, Inc. 
* EM & Enrichment Facilities Technical Support Division 

<* SAMPLE INFORMATION 

MEASUREMENT SERIES:' 4 sq meters 

* Sample File: 
* 

C:\GENIE2K\CAMFILES\SAMPLES\S5SS3BKG.CNF 
Sample ID: sSss3bkg 

Additional Description: PGDP WAG 3 SWMU-5 SS-3 
* : 1 * 
* Gross Wti 

=** ANALYSIS INFORMATION 

*Acquisition Date/Time: g/28/99 1:19:38 PM 
* 
* 

Data acquired by: 
Detector: 

* Channels Analyzed: 
* Real Time: 
* 
* ' Background file: 

MANAGER 
4 meter square 

250 to 8192 
1822 Live Time: 1800 Dead Time: 1.24%: 

C:\GENIEPC\CAMFILES\o8BG3284.CNF 
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Count, Rate 10/13/99 10:30:29 AM Page 2 .-. 

********f*******************t+*+****~****************************~ 
. t*** COUNT -RATE REPORT ****Jr 
r*+* (Corrected for Detector Efficiency) ***Jr* 

******************f*****~~****~**~*~***********************************~** 

* MEASUREMENT SERIES: 4 sq meters 

Sample ID: sSss3bkg 
Sample File: C:\GENIE2K\CAMFILES\SAMPLES\S5SS3BKG,CNF 
Peak Analysis Performed on: 10/13/99 10:29:47 AM 

Peak 
No. 

M l 
M 2 
M 3 
M 4 
m 5 
M 6 
M 7 
M 8 
M 9 
M 10 
M 11 
M 12 
'M 14 13 

M 15 
M 16 
M 17 
M .18 
M 19 
M 20 
m 21 
m 22 
M 23 
M 24 
M 25 
M 26 
m 27 
M 28 
M 29 
M 30 
M 31 
M 32 
M 33 
M 34 
M 35 
M 36 
M 37 

-C* z; 
M 40 
M 41 
M 42 

18.75 
73.09 
75.29 
85.08 
87.31. 

108.11 
128.69 
131.76 
135.84 
140.42 
172.84 
189.67 
262.96 
270.61' 
278.25 
296.22 
309.22 
313.20 
342.24 
352.60 
354.68 
357.07 
431.07 
459.13 
502.83 
510.20 
511.75 
515.59 
535.37 
566.98 
573.47 
609.81 
676.51 
688.84 
717.62 
777.40 
832.96 
909.50 
976.22 

1081.12 
1281.38 
1461.08 

Energy Net Peak Net Area 
W=V) Area Uncertainty 

6.i7E+OOO 
7.02E+OOl 
l.l7E+003 
8.053+002 
l.O2E+002 
3.833+001 
5.243+001 
1.71E+002 
1.623+002 
1.66E+O02 
8.08E+ool 
1.863+002 
1.35E+OOl 
2.20E+OOl 
7.51E-001 
4.793-002 
1.89E+OOl 
1.43E+OOl 
1-66E+OOO 
2.0iE+OOP 
9.91E+OOO 
l.OlE+001 
2.233+000 
8.663+000 
2.783-002 
2.733+001 
4.5.OE+OOl 
1.62E+OOl 
1.28E+OOl 
6.95&+000 
5.40E+OOO 
7.68E+OOl 
6.923+000 
8.453+000 
l.o8E+ool 
8.76E+OOO 
7.563+000 
7.693-001 
1.67E+OOO 
4..49E+OOO 
4.673+000 
2.923+001 

58.79 
215.22 
102.42 

89.91 
74.57 

189.53 
81.19 

591.97 
54.75 
54.89 
41.44 

130.84 
51.58 
35.87 
33.20 
29.08 
27.23 
26.77 
22.67 
31.87 
15.65 
15.90 
14.26 
11.47 
11.95 

8.28 
9.40 
7.63 
0.87 
4.32 
8.67 
9.52 
2.12 
4.22 
3.82 
4.11 
3.63 
6.19 
3.58 
2.66 
2.83 
5.92 

Peak 
Efficiency 

Efficiency Count Rate 
Uncertainty (Eff. Corr.) 

2.433-003 2.323-004 
2.563-003 8.273-005 
2.563-003 8.02E-005 
2.573-003 6.883-005 
2.573-003 6.633-005 
2.593-003 6.13E-005 
2.513-003 8.653-005 
2.483-003 8.433-005 
2.443-003 8.473-005 
2.393-003 8.653-005 
2.023-003 7.563-005 
1.843-003 6.183-005 
1.253-003 3.993-005 
l.*21E-003 3.923-005 
l.l7E-003 3.84E-005 
l.O8E-003 3.62&005 
l.O2E-003 3.44E-005 
l.OlE-003 3.383-005 
9.OlE-004 2.923-005 
8.683-004 2.753-005 
8.623-004 2.723-005 
8.55E-004 2.683-005 
6.793-004 1.623-005 
6.303-004 1.343-005 
5.663-004 l.O3E-005 
5.563-004 9.883-006 
5.543-004 9.813-006 
5.503-004 9.633-006 
5.263-004 8.883-006 
4.933-004 8.093-006 
4.873-004 7.973-006 
4.543-004 i.SOE-006 
4.053-004 6.933-006 . 
3.97E-004 6 :833-006.' 
3.803-004 6.58E-006;. 
3.493-004 6.083-006' 
3.253-004 5.70E-OQ6 
2.96E-004 5.453-006 
2.763-004 5.503-006 
2.493-004 5.783-006 
2.10E-004 5.723-006 
1.853-004 5.463-006 
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1.41E+OOO 
1.52E+OOl 
2.533+002 
1.743+002 
2.21E+OOl 
8.223+000 
l.l6E+ool 
3.843+001 
3.6833001 
3.863+001 
2.223+001 
s.fi3E+OOl 
6.00E+OOO 
l.OlE+OOl 
3.573-001 
2.463-002 
l.O3E+OOl 
7.873+000 
1.02E+OOO 
1.29E+OOl 
6.393-I-000 
6.543+000 
1.83E+OOO 
7.643+000 
2.733-002 
2.73Et001 
4.51Ei.001 
1.64E-i.001 
1.35E+OOl 
7.843+000 
6.16EtOOO 
9.39E+OOl 
9.493+000 
l.l8E+ool 
1.58E+OOl 
1.39E+OOl 
1.29E+OOl 
1.44E+000 
3.36E-tOOO 
l.OOEtOOl 
1.24Ei.001 
8.773-i-001 



\ . 

Count Rate 10/13/99 10:30:29 AM - 
Page 3 -. 

Saiaple ID: sSss3bkg 
Sample File: C:\GENIE2K\CAMFILES\SAMPLES\S5SS3BKG.CNF 

r'eak Energy Net Peak Net Area Peak 
No. (I-V) Area 

Efficiency 
Uncertainty Efficiency Uncertainty 

Count Rate 
(Eff. Corr.] 

M 43 1535.46 5.36EtOOO 3.53 
M 44 1603;18 1.75EtOOO 3.89 
M 45 1694.40 4.86EtOOO 2..64 

1.773-004 6.10E-006 1.69E+OOl 
1.70E-004 7.343-006 5.733+000 
1.61E-004 9.923-006 1.67E+OOl 

M- First peak in a multiplet region 
m = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

1 

. . 

: 

. . 
I 

. 
.* 

;: 

n 
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. 
Program ISOTOPIC V 

Paducah Soil 
. 

Sample Identifier: SWMu6 B-1 

,&a was .acquired: September 28, 1999 
Data was analyzed: October 19, 1999 04:03 PM by J. Daniel Marsh 

Detector: ID = 4 meter ; height = 100 cm ; offset = 100 cm ; standoff = 100 cm 

Files: sample = 
library = 

C:\GENIE2K\REPFILES\Swmu6ssl.rpt 
C:\GENIE2K\Library\ornllib.rpt; energy tolerance = 1. kev 

Configuration: Soil Volume 

Container: material = None; thickness = 0.00 cm ; density = 0 g/cc 
height 5: 200 cm ; length = 200 cm ; depth = 15.2 cm 
tare wt m.0.0 kg 

Matrix: material =f soii; thickness = 15.2 cm ; density (effective) = 1.02 g/cc 
sample is homogeneous 
volume = 6.083+5 cc; 
density 

gross wt = 6.2023+2 kg; net wt 3: 6.202Ec2 kg 
(measured) = 1.020 g/cc 

Detector calibration point-source reference distance: 30.0. cm 
Geometry correction factor: 20.22 

****it***+***** Nuclide Results i*************+ 

Aaclide Grams 

Th-230 3.073-05 
Th-232 9.333+00 
cs-137 2.293-09 
K-40 2.06E+OO 

nCi 

6.463+02 
l.O3E+03 
1.986+02 
1.471+04 

terr 

49..29 
48.17 
49.48 
45.78 
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****+ 

Nuclide 

B&z-7 2.193-12 
Na-22 l.SlE-11 
K-40 1.43E-01 
Co-60 l.O2E-10 
Zn-65 3.493-11 
Q-85 6.353-08 
Tc-99 8.963-01 
cs-134 9.343-11 
cs-137 7.75E-10 
Th-230 5.726-06 
Th-232 8.02E-01 
U-234 9.913-03 
U-235 5.233-02 

'Np-237 2.483-04 
U-238 2..983+00 
AM-241 4.153-09 

Minimum Detectable Activity for Measured Geometry **** 
File:.C:\GENIE2K\REPFILES\Swmu66sl.rpt 

Configuration: Soil Volume Density: 1.02 g/cc 

Grams nCi 

7.653+02 
l.l9E+02 
l.O2E+O3 
l.l5E+02 
2.873+02 
2.493+04 
1.523+07 
1.20E+02 
6.693+01 
1.20E+02 
8.833+01 
6.163+04 
l.l3E+02 
1.753+02 
l.OlE+03 
4.283+02 
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******~t****************************************************~****~******** . . . . . 

_ * K25 Nondestructive Assay Department 
* Lockheed Martin Energy Systems, Inc. 
* EM & Enrichment Facilities Technical Support Division 

** SAMPLE INFORMATION I 

MEASUREMENT SERIES: Paducah Soil 

+ Sample File: C:\GENIE2K\CAMFILES\SAMPLES\SWMU6SSl.CNF 
* Sample ID: SWMU6 SS-1‘ 
Additional Description: PDGP WAG3 SWMUG SSl 
* : 
* 
* Gross Wti 620.2 
* 
*** ANALYSIS INFORMATION 

*Acquisition Date/Time: g/28/99 4:02:53 PM 

* Data acquired by: 
* Detector: 
* Channels Analyzed: 
* Real Time: 
* 
* Background file: 

JDM/HRW 
4 meter square 

250 to 8192 
. 

1807 Live' Time:' 1800 Dead Time: 0.40%: 

C:\GENIE2K\CAMFILES\SAMPLES\S6SSlBKG.CNF 
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Count Rate 10/19/99 1:40:12 PM Page 2 

************************************************************************~* 
. +*** COUNT -RATE REPORT Jr**** 
a*** (Corrected for Detector Efficiency) ***Jr* 

********+***************************************************************** 

MEASUREMENT SERIES: Paducah Soil 

Sample ID: SK'MUG SS-1 
Sample File: C:\GENIE~K\CXMFILES\SAMPLES\SWMU~SS~.CNF 
Peak Analysis Performed on: 10/19/99 1:38:53 PM 

Peak 
No. 

Ml 
M 2 
m 3 
M 4 
M 5 
M 6 
M 7 
M 8 
M 9 
M 10 
M 11 
M 12 

13 
M 14 
M 15 
M 16 
M 17 
M 18 
M 19 
M 20 
M 21 
M 22 
M 23 

Energy Net Peak Net Area 
(keV) Area Uncertainty 

71.84 
-84.72 
87:15 

105.41 
238.62 
295.34 
338.27 
351.93 
463.15 
510.86 
583.26 
609.26 
661.70 
727.28 
755.33 
795.11 
806.61 
911.13 
968.84 

1093.86 
1460.72 
1678.44 
1764.29 

1.573+002 
-3.OOEt002 
-4.983+001 

4.643+001 
5.373+002 
1.78E+002 
5.973+001 
2.76EtOO2 
3.84E+OOl 
1.353+002 
2.243+002 
2.583+002 
1.31E+002 
6.08E+OOl 
2.05E+OOl 
2.71E+OOl 
2.523+001 
l-743+002 
7.723+001 
6.11E-001 
6.303+002 
l.l9E+OOl 
5.373+001 

95.55 
113.37 

94.13 
75.44 
28.50 
18.46 
19.95 
19.77 
10.77 
14.20 
17.02 
19.84 
13.08 
10.06 

7.10 
. 7.54 

6.89 
14.10 
10.57 
10.15 
25.99 

4.22 
8.53 

M= First peak in a multiplet region 
m = Other peak in a multiplet region 

Errors quoted at 1.0OQ sigma 

Peak 
Efficiency 

Efficiency 
Uncertainty 

Count Rate 
(Eff. Corr.) 

'2.563-003 8.403-005 3.41E+Odl 
2.573-003 6.923-005 -6.483+001 
2.573-003 6.653-005 -1.07Et001 
2;593-003 5.943-005 9.97EtOOO 
1.41E-003 4.253-005 2.11E+002 
l.O8E-003 3.63E-005 9.11E+OOl 
9.143-004 2.983-005 3.633+001 
8.703-004 2.763-005 1.763+002 
6.233-004 1.30E-005 3.43EtOOl 
5.563-004 9.853-006 1.353+002 
4.7.83-004 7.823-006 2.603+002 
4.553-004 7.503-006 3.15Et002 - 
4.153-004 7.05E-006 1.763+002 
3.753-004 6.503-006 9.02EtOOl 
3.603-004 6.263-006 3.16EtOOl 
3.413-004 5.943-006 4.423+001 
3.363-004 S-863-006 4.17E+OOl 
2.963-004 5.45E-006 3.273+002 
2.783-004 5.483-006 1.543+002 
2.463-004 5.813-006 1.38EtOOO 
1.853-004 5.463-006 1.893+003 
1.633-004 9.403-006 4.06EtOOl. 
1.563-004 1.253-005 1.92E+002 

. 
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*t**************************************************~*~***~******~*******~ .” 

* K25 Nondestructive Assay Department 
'* Lockheed Martin Energy Systems, Inc. 

* EM & Enrichment Facilities Technical Support Division 

r* SAMPLE INFORMATION 

MEASUREMENT SERIES: 4 sq meters 

* . 
* 

Sample File: C:\GENIE2K\CAMFILES\SAMPLES\S6SSlBKG.CNF 
Sample ID: S6S123BG 

Additional Description: PGDP WAG3 SwMU6 BKG 
* : * : + Gross Wt: 
* 
*** ANALYSIS INFORMATION . 

*Acquisition Date/Time: g/28/99 3:29:00 PM 

* 
Jr 

Data acquired by: 
Detector: * 

* 
Channels Analyzed: 

Real Time: 
* 
* * Background file: 

MANAGER 
4 meter square 

250 to 8192 . ’ 
1814 Live Time: 1800 Dead Time: 0.79%: 

C:\GENIEPC\CAMFILES\oBBG3284.CNF 

. . 
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t  I  

Count Rate lo/13/99 10:36:13 AM Page 2 .^ -- -. 

I 
*+***************************+*+*******************~*****************~~***** 
. c*** COUNT -RATE- REPORT ***** 

<*** (Corrected for Detector Efficiency) ***** 
************************+t*t+*f*+********************************** 

MEASUREMENT SERIES: 4 sq meters 

Sample ID: S6S123BG 
Sample File: C:\GENIE~K\CAMFIIJES\SAMPI,ES\S~SS~BKG.CNF 
Peak Analysis Performed on: 10/13/99 10:35:29 AM 

Peak 
No. 

Energy Net Peak Net Area 
1 kev) Area Uncertainty 

74.94 3.123+002 170.65 
84.68 %.053+002 99.36 
86..98 1.763+002 78.93 

110.50 1.46E+OOl 147.05 
126.90 1.96E+OOl 99.60 
204.91 1.38E+OOl 47.20 
212.32 6.423+001 26.43 
319.25 5.843+000 22.35 
332.70 1.69?3+001 9.68 
337.51 4.723+001 12.82 
339.23 3.953+001 12.57 
393.27 5.573-001 13.80 
406.97 3.32E+OOO 8.78 
408.21 3.70E+OOO 9.78 
446.74 l.lSE+OOO 9.88 
455.34 l.o6E+ool 5.20 
502.33 7.253+000 0;66 
568.99 9.l5E+OOO 1.96. 
581.53 3.25E+OOO 9.39 
609.29 4.15E+OOl 7.79 
617.52 7.59E+OOO 3.28 
637.79 4.18E+OOO 7.86 
729.03 5.233+000 3.97 
734.83 4.50E+OOO 1.50 
752.97 7.44Ei-000 1.56 
857.26 6.933+000 2.80 
869.43 5.923+000 3.15 

1120.57 1.30E+OOl 4.59 
1222.58 4.483+000 2.70 
1461.05 3.29ti+oo1 6.26 
1700.15 6.983+000 0.36 

Peak 
Efficiency 

Efficiency 
Uncertainty 

Ml 
M 2 
m 3 

j M 4 
! M 5 
; M 6 
; M 7 
: M 8' 
f M 9 
> M 10 
: m 11 
: w 12 

m ii 
: M 15 
i M 16 
b M 17 

M 18 
M 19 

: M 20 
M 21 
M 22 
M 23 
M 24 
M 25 

' M 26 
M 27 
M 28 
M 29 

., M 30 
M 31 . 

‘i M = First peak in a multiplet region 
: m = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

2.563-003 8.063-005 6.763+001 
2.573-003 6.923-005 l.O9E+002 
2..573-003 6.673'-005 3.793+001 
2.593-003 6.373-005 3.12E+OOO' 
2.523-003 8.953-005 4.31E+OOO 
1.693-003 5.213-005 4.53E+OOO 
1.623-003 4.883-005 2.20E+OOl 
9.833-004 3.293-005 3.30E+000 
9.343-004 3.073-005 l.OlE+001 
9.173-004 3.00E-005 2.863+001 
9.11E-004 2.97E-005 2.41E+OOl 
7.593-004 2.123-005 4.08E-001 
7.283-004 1.923-005 2.533+000 
7.253'004 1.91E-005 2.843+000 
6.513-004 1.453-005 9.793-001 
6.363-004 1.373-005 9.29E+OOO 
5.67E-004 l.O3E-005 7.11E+OOO 
4.913-004 8.053-006 l.O4E+001 
4.793-004 7.84E-006 3.773+000 
4.553-004 7.50E-006 5.06E-b001 
4.483-004 7.423-006 9.41E+OOO 
4.323-004 7.243-006 5.373+000 
3.743-004 6.493-006 7.78E+OOO 
3.713-004 6.443-006 6.743+000 
3.613-004 6.283-006 l.l4E+OOl 
3.153-004 5.583-006 1.22E+OOl 
3.10E-004 5.543-006 l.o6E+ool 
2.403-004 5.863-006 3.01E+OOl 
2.203-004 5.873-006 l.l3E+OOl 
1.853-004 5.46E-006' 9.883+001 
1.61E-004 l.OlE-005 2.41E+OOl 

Count Rate 
(Eff. Corr.) 

r: 

-. 
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Program ISOTOPIC V 

Paducah Soil 

San@.e Identifier: SWKUC SS-2 

,ata was acquired: 
Data was analyzed: 

September 28, 1999 
October 19, 1999 04:13 PM by J. Daniel Marsh 

Detector: ID = 4 meter ; height = 100 cm ; offset I 100 cm ; standoff a 100 cm 
Files: sample - C:\GENIE~K\REPFILES\S~~W~~~~.~~~ 

library = C:\GENIE2K\Library\omllib,rpt; energy tolerance = 1. keV 

Configuration: Soil Volume 

Container: material = None; thickness - 0.00 cm ; density = 
height = 200 cm ; 

0 g/cc 
length = 200 cm ; depth = 15.2 cm 

tare wt = 0.0 kg 

Matrix: material = Soil; thickness = 15.2 cm ; density (effective) = 1.02 g/cc 
.sample is homogeneous 
volume.= 6.083+5 cc; gross wt = 6.2023+2 kg; net .wt = 6.2023&J kg 
density (measured) =I 1.020 g/cc 

Detedtor calibration point-source reference distance: 30.0 cm 
Geometry correction factor: 20.22 

+******+**+*e** mclide Results **f***f,**tf+*+* 

iuclide G?ZWlS nCi %err 

Th-230 
Th-232 
cs-137 
K-40 

2.98E-05 6.25E+O2 46..61 
9.19E+OO l.O1E+03 45.87 
l-843-09 1.593+02 47.26 
2,15E+OO 1.543+04 44.05 
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. ***** 

Nuclide 

7 
z22 
K-40 
Co-60 
Zh-65 
Kr-85 
Tc-99 
cs-134 
cs-137 
Th-230 
Th-232 
U-234 
U-235 
Np-237 
U-238 
AM-241 

Miaimum Detectable Activity for Measured Geometry **** 
File: C:\GENIE2K\REPFILES\Swmu6ss2.rpt 

Configuration: Soil Volume Density: 1.02 g/cc 

Grams nC!i 

'2.223-12 7.763+02 
1.93E-11 1.20E+02 
1.39E-01 9.923+02 
9.423-X l.O7E+02 
3.493-11 2.873+02 
6.503-08 2.553+04 
8.96E-01 1.523+07 
9.20E-11 1.19Ec02 
7.263-10 6.273+01 
5.813-06 1.223+02 
8.78E-01 9.673+01 
9.423-03 5.853+04 
5.233-02 l.l3E+02 
2.653-04 1.873+02 
-2.973+00 l.OOE+03 
3.933-09 4.053+02 

_ 
. 
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*****+************************~******************************************* ..7 

* K25 Nondestructive Assay Department 
'* .Lockheed Martin Energy Systems, Inc. 

* EM & Enrichment Facilities Technical Support Division 

s* SAMPLE INFORMATION 

MEASUREMENT SERIES: Paducah Soil 
* Sample File: 
* Sample ID: 
Additional Description: 
* : * . 
* Gross WtI 
+ 

C:\GENIE2K\CAMFILES\SAMPLES\SWMD6SS2.CNF 
SWMU6 SS-2 
PGDP WAG3 SWMU6 SS-2 

620.2' 

*** ANALYSIS INFORMATION 

*Acquisition Date/Time: g/28/99 4:51:41 PM 

* Data acquired'by: JDM/HRW 
* 
* Detector: 4 meter square 

Channels Analyzed: 250 to 8192 * Real Time: 1807 Live Time: 1800 Dead Time: * 
.f ' Background file: C:\GENIE2K\CAMFILES\SAMPLES\S6SSlBKG.CNF 

0.40%: 
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Count-Rate 10/19/99 1:45:08 PM Page 2 

*****+*********************ff+i********************************** 
t*** COUNT -RATE REPORT ***** 
r*** (Corrected for Detector Efficiency) ***** 

*****************~******************************************************** 

MEASUREMENT SERIES: Paducah Soil 

Sample ID: SWMUG 85-2 
Samp.le File: C:\GENIE2K\CAMFILES\SAMPLES\SWNU6SS2.CNF 
Peak Analysis .Performed on: 10/19/99 1:44:33 PM 

Peak Energy Net Peak Net Area 
No. (kev) Area Uncertainty 

M 1. 77.21 
M 2 84.68 
.m 3 87.15 
rn" 4 92.60 
M 5 238.61 
M 6 295.16 
M 7 338.27 
M 8 342.07 
M .9 351.90 
M 10 463.21 
M 11 511.08. 
w 12 583.17 

13 609.33 
M 14 661.54 
M 15 911.14 
M 16 - 964.60 
m 17 968.76 
M 18 1120.30 
M 19 1377.38 
l$ 20 1460.68 
M 21 1587.74 
m 22 1592.55 
M 23 1764.51 

2.303+002 
-2.783+002 

1.93E+OOl 
2.293+002 
4.58E+002 
1.81E+002 

.9.14E+OOl 
3.18~t000 
2.903+002 
1.55E+OOl 
1.433+002 
2.093+002 
2.503+002 
l.O5E+,O02 
1.71E+002 
4.61E+OOl 
7.89E+OOl 
6.41E+OOl 
1.97E+OOl 
6.573+002 
2.'16E+OOl 
3.993+001 
7.54E+OOl 

48..33 
111.92 

93.26 
48.92 
28.06 
18.83 
20.67 
16.31 
20.02 
15.99 
14.65 
16.22 
20.25 
12.47 
14.29 

8.43 
10.73 
11.47 

5.38 
26.55 

5.42 
7.09 
9.69 

Peak 
Efficiency 

Efficiency Count Rate 
Uncertainty (Eff. Corr.) 

2.563-003 7.803-005 4.993+001 
2.57E-003 6.923-005 -6.olE+ool 
2.573-003 6.65E-005 4.16E+OOO 
2.583-003 6.143-005 4.943+001 
1.41E-003 4.253-005 l.BOE+002 
l.OBE-003 3.633-005 9.273+001 
9.153-004 2.983-005 5.553+001 
9.023-004 2.923-005 1.96E+OOO 
8.713-004 2.763-005 1.853+002 
6.233-004 1.30E-005 1.38E+OOl 
5.553-004 g-843-006 l-433+002 
4.783-004 7.823-006 2.433+002 - 
4.553-004 7.503-006 3.053+002 
4.153-004 7.053-006 1.41E+002 
2.963-004 5.453-006 3.223+002 
2.793-004 5.48E-006 9.18E+OOl 
2.783-004 5.483-006 1.583+002 
2.403-004 5.863-006 1.49E+OO2 
1.963-004 5.433-006 5.583+001 
1.853-004 5.463-006 1.973+003 
1.71E-004 7.00E-006 .6.993+001 
1.71E-004 7.10E-006 1.30E+002 
1.563-004 1.253-005 2.693+002 

M= First peak in a multiplet region 
m = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 
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: . 

C****************f*****~********************~***************************** .- 

.* K2 
P 

ondestructive Assay Department 
i * d ckheed Martin Energy Systems, Inc. 

* EM & Enrichment Facilities Technical Support Division 

*r* SAMPLE INFORMATION 

MEASUREMENT SERIES: 4 sq meters 

* * Sample File: 
* 

C:\GENIE2K\CAMFILES\SAMPLES\S6SSlBKG.CNF 
Sample ID: S6S123BG 

Additional Description: PGDP WAG3 SWMU6 BKG 
* : 
* 

. * Gross Wti :I * 
*+* ANALYSIS INFORMATION 

*Acquisition Date/Time: g/28/99 3:29:00 PM 

Data acquired by: 
Detector: 

Channels Analyzed: 
Real Time: 

Background file: 

MANAGER 
4 meter square 

250 to 8192 
1814 Live Time: 1800 Dead Time:' 0.79%,: 

C:\GENIEPC\CAMFILES\O8BG3284.CNF 
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10/13/99 10:36:13 AM Page 2 

/ 

***************************~**********************~*****~~*****~****** 

** COUNT -RATE REPORT ***** 
kf* 

/ 

(Corrected for Detector Efficiency) +**** 
,****************************************~******************~************~ 

MEASUREMENT SERIES: 4 sq meters 8 

Sample ID: S6S123BG 
Sample File: C:\GENIE2K\CAMFILES\SAMPLES\S6SSlBKG.CNF 
Peak Analysis Performed on: 10/13/99 10:35:29 AM 

Peak Energy Net Peak Net Area 
No. (kev) Area Uncertainty 

Ml 74.94 3.123+002 
M 2 
in 3 

: ,M 4 

; M 10 
m 11 
M 12 

f I 13 
ril 14 

,: M 15 
! M 16 
'j M 17 
i M 18 
: M 19 

M 20 
M 21 
M 22 
M 23 

! M 24 
M 25 

i M 26 
: M 27 

M 28 
M 29 
M 30 
M 31 

84.68 5.053+002 
86.98. 1.763+002 

110.50 1.46E+OOl 
126.90 1.96E+OOl 
204.91 *1.38E+OOl 
212.32 6.423+001 
319.25 5.843+000 

-332.70 1.69E+OOl 
337.51 4.723+001 
339.23 3.953+001 
'393.27 5.573-001 
406.97 3.323+000 
408.21 3.703+000 
446.74. l.l5E+OOO 
455.34 l.o6E+ool 
502.33 7.253+000 
568.99 '9.15E+OOO 
581.53 3.253+000 
609.29 4.15E+OOl 
617.52 7.593+000 
637.79 4..18E+OOO 
729.03 5.233+000 
734.83 4.50E+OOO 
752.97 7.443+000 
857.26 6.933+000 
869.43 5.923+000 

1120.57 1.30E+OOl 
1222.58 4.48E+OOO 
1461.05 3.29E+Obl 
1700.15 6.983+000 

170.65 
99.36 
78.93 

147.05 
99.60 
47.20 . 
26.43 
22.35 

9.68 
12.82 
12.57 
13.80 

8.78 
9.78 
9.88 
5.20 
0.66 
1.96 
9.39 
7.79 
3.28 
7.86 
3.97 
1.50 
1.56 
2.80 
3.15 
4.59 
2.70 
6.26 
0.36 

; M= First peak in a multiplet region 
1 m = Other peak in a multiplet ,region 
I 
' Errors quoted at 1.000 sigma 

Peak Efficiency 
Efficiency Uncertainty 

2.563-003 
2.573-003 
2.573-003 
2.59EyOO3 
2.523-003 
1.693-003 
1.623-003 
9.83E-,004 
9.34E-004 
9.173-004 
9.11E-004 
7.593-004 

'7.283-004 
7.253-004 
6.513-004 
6.363-004 ' 
5r67E-004 
4.913-004 
4.793-004 
4.553-004 
4.483-004 
4.323-004 
3.743-004 
3.713-004 
3.613-004 
3.153-004 
3.10E-004 
2.40E-004 
2.203-004 
1.853-004 
1.61E-004 

8.063-005 
6.923-005 
6.673-005 
6.373:005 
8.953-005 
5.21E-005 
4.88E-005 
3.293-005 
3.073-005 
3.00E-005 
2.973-005 
2.123-005 
1.923-005 
1.91E-005 
1.45E-005 
1.373-00s 
l.O3E-005 
8.053-006 
7.843-006 
7.50E-006 
7.4231-006 
7.24E-006 
6.493-006 
6.443-006 
6.283-006 
5.583-006 
5.543-006 
5.863-006 
5.873-006 
5.46E-006' 
l.OlE-005 

Count Rate 
(Eff. Corr.) 

6.763+001 
l.O9E+002 
3.79E+OOl 
3.12E+OOO 
4.31E+OOO 
4.533+000 
2.20E+OOl 
3.30E+OOO 
l.OlE+OOl 
2.863+001 
2.41E+OOl 
4.08E-001 - 
2.533+000 
2.843+000 
9.793-001 
9;293+000 
7.11E+OOO 
l.O4E+OOl 
3.773+000 
5.06E+ool 
9.41E+OOO 
5.373+0,00 
7.786+000 
6.743+000 
l.l4E+OOl 
1.22E+OOl 
1.06E+ool 
3,01E+OOl 
l.l3E+OOl 
9.88E+OOl 
2.41E+OOl 
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Program.ISOTOPIC V 

Paducah Soil 

Sample Identifier: SWMU6 SS-3 

xta was acquired: September 28, 1999 
tiata was analyzed: October 19, 1999 04:15 PM by J. Daniel Marsh 

Detector: ID = 4 meter ; height = 100 cm ; offset = 100 cm ; standoff = loo cm 

Files: s&Ilpl& = C:\GENIE~K\REPFILES\S~KW~~~~.~~~ 
library c C:\GENIE2K\Library\ornllib.rpt; energy tolerance = 1. keV 

Configuration: Soil Volume 

Container: material = None; thickness = 0.00 cm ; density = 
height 

0 g/cc 
= 200 cm ; length - 200 cm ; depth = 15.2 cm 

Matrix: 

tare wt - = 0.0 kg 

material 
sample 

= Soil; thickness = 15.2 cm ; density (effective) k 1.02 g/cc 
is homogeneous 

volume = 6.083+5 cC;,gross wt = 6.2023+2 kg; net wt = 6.2023+2 kg 
density (measured) P 1.020 g/cc 

Detector calibration point-source reference distance: 30.0 cm 
Geometry correction factor: 20.22 

***********e*** Nuclide Results **f*********S** 

: yuclide Grams ' 

Th-230 2.64E-Of 
Th-232 4.51E+OO 
cs-137 2.663-09 
K-40 1.42E+OO 

nCi 

5.563+02 
4.963+02 
2.303+02 
l.OlE+04 

kerr 

46..67 
47.09 
46.61 ". 
44.17 

I’ 
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***** Minimum Detectable Activity for Measured Geometry **** 
File: C:\GENIE2K\REPFILES\Swmu6se3.rpt - 

I Configuration: Soil Volume Density: 1.02 g/cc 

NUciide Grams 

1-7 '2.023-12 
wa-22 1.71E-11 .' 
K-40 1.35E-01 
Co-60 8.75E-11 
Zn-65 . 3.333-11 
Kr-85 S.llE-08 
Tc-99 8.523-01 
m-134 8.01E-11 
m-137 7.663-30 
Th-230 $.83E-06 
Th-232 7.41E-01 
U-234 8.933-03 
U-235 4.893-02 
Np-237 2.263-04 
U-238 2.863+00 
AM-241 3.753-09 

nCi 

7.063+02 
l.O7E+02 
9.643+02 
9.90E+Ol 
2.743+02 
2.393+04 
1.443+07 
l.O3E+O2 
6.623+01 
l.OlE+02 
E.lSE+Ol 
5.553+04 
l.O6E+02 
l-593+02 
9.623-i-02 
3.873+02 

. . 
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******************~***********************~*************~**~************** .-.’ 

* K25 Nondestructive Assay Department 
* Lockheed Martin Energy Systems, Inc. 
* EM h Enrichment Facilities Technical Support Division 
* 

.* SAMPLE INFORMATION 

MEASUREMENT SERIES: Paducah Soil 

* Sample File: C:\GENIE2K\CAMFILES\SAMPLES\SWMUGSS3.CNF 
* Sample ID: SWMU6 SS-3 
Additional Description: PGDP WAG3 SWMU6 SS-3 
* : * 
¶k Gross Wtl 620.2 
+ 
*** ANALYSIS INFORMATION 

*Acquisition Date/Time: 

* Data acquired by: 
* Detector: 
* Channels Analyzed: 
* Real Time: 
* 
c Background file: 

g/28/99 5:35:38 PM 

JDM/HRW 
4 meter square 

250 to 8192 
1806 Live Time: 1800 Dead Time: '0.35%: 

C:\GENIE2K\CAMFILES\SAMPLES\S6SSlBKG.CNF 

. . 
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Count Rate 10/19/99 1:48:58 PM Page 2 
_c . 

********************~*~*********~*********~*****~******~*~**************** 
***** COUNT -RATE REPORT ***** 

i*** (Corrected for Detector Efficiency) ***** 
. . x*********t**************~*********************************************** 

MEASUREMENT SERIES: Paducah Soil 

Sample ‘ID: SWMU6 SS-3 
Sample File: C:\GENIE2K\CAMFILES\SAMJ?LES\SV?MU6SS3.CNF 
Peak Analysis Performed on: 10/19/99 1:48:01 PM 

Peak Energy Net Peak Net Area 
No. (kev) Area Uncertainty 

Peak 
Efficiency 

Efficiency 
Uncertainty 

M 1 67.55 9.593+001 
,M 2 84.74 -2.623+002 
: m 87.05 -8.64E+O.O1 
' m 
1 M 

.i 
92.45 1.98E+OO.2 

5 238.60 
j M 

3.413+002 
6 242.00 5.4431-001 

./ M 7. 295.16 1.80E+002 
; M 8 338.46 4.02E+OOl 

M 9 351.89 2.613+002 
M 10 422.86 7.02E+OOO 
M 11 510.65 1.06E+002 

: M 12 583.15 1.463+002 
b" 13 609.34 2.223+002 

14 618.20 1.48E+001 
j M 15 661.58 1.523+002 
! M 16 794.64 1.97E+OOl 
j M 17 911.22 8.433+001 

M 18 968.90 3.583+001 
: M 19 1460.71 4.323+002 

M, 20 1764.48 3.99E+OOl 

421.14 
109.81 

89.26. 
43.48 
24.25 
15.50 
17.70 
18.95 
18.48 
17.23 
13.88 
13.95 
18.79 

8.12 
13.59 

7.31 
11.41 

7.65 
22.26 

7.28 

: M= First peak in a multiplet region 
j m = Other peak in a multiplet region 

1 Errors quoted at 1.000 sigma 

2.553-003 8.79E-005 
2;5737003 6.923-005 
2.57E-OO3 6.66E-005 
2.58E-003 6.15E-005 
1.41E-003 4.253-005 
1.393-003 4.203-005 
l.O8E-003 3.633-005 
9.143-004 2.983-005 
8.713-004 2.763-005 
6.953-004 1.723-005 
5.56E-004 9.863-006 
4.783-004 7.823-006 
4.553-004 7.503-006 
4.473-004 7.423-006 
4.153-004 7.053-006 
3.413-004 5.953-006 
2.963-004 5.453-006 
2.783-004 5.483-006 
1.853-004 5.463-006 
1.563-004 1.253-005 

:i 
, 

Count Rate 
(Eff. Corr.) 

2.09E+ool 
-5.663+001 
-1.87E+OOl 

4.273+001 
1.34E+002 
2.18E+OOl 
9.223+001 
2.443+001 
1.673+002 
5.61E+ooo 
l.O6E+002 - 
1.70E+002 
2.713+002 
1.84E+OOl 
2.043+002 
3.21E+OOl 
1.583+002 
7.15E+OOl 
1.3obkoo3 
1.42E+002 
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*************************~*****~**~***********~***********************~*** -.‘- 

.* K2 %ondestructive Assay Department 
* 2 &heed Martin Energy Systems, Inc. 
* EM & Enrichment Facilities Technical Support Division 
* 

c SAMPLE INFCRMATION 

MEASUREMENT SERIES: 4 sq meters 

* * Sample File: C:\GENIE~K\CAMFILES\SAMPLES\S~SS~BKG.~NF 
* Sample ID: S6S123BG 
Additional Description: PGDP WAG3 SW&.6 BKG 
* : 
* 
* Gross Wti 
* 
*** ANALYSIS INFORMATION 

*Acquisition Date/Time: g/28/99 3:29:00 PM 

* 
'! * Data acquired by: 

i + 
Detector: 

Channels Analyzed: 
: * Real Time: 
i + , I * 
I ' Background file: 

MANAGER 
4 meter square 

250 to 8192 
1814 Live Time: .1800 Dead Time: 0.79%: 

i 
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ate lo/13199 10:36:13 AM - 
Page 2 . 

/ 

*****+******************************~******************~************** 
*i C‘O UN T -RATE REPORT ***** 

*** (Corrected for Detector Efficiency) ***** 
*******************~**************************************************** 

/' 
MEASUREMENT SERIES: 4 sq meters 

Sample ID: S6S123BG 
Sample File: C:\GENIE~K\CAMFILES\SAMPLES\S~SS~BKG.CNF 
Peak Analysis Performed on: 10/13/99 10:35:29 AM 

Peak Energy Net Peak Net Area 
No. (keV1 Area Uncertainty 

M 1 74.94 
M 2 84.68 

;rn 3 86.98 
:/ M 
I M 

5 110.50 
126.90 

,i M 204.91 
M 

1, M 
7" 212.32 

' 8 319.25 
:M 9 332.70 

M 10 337.51 
m 11 339.23 

i M 12 393.27 
M 13 406.97 

14 408.21 
1 M 15 
.f M 

446.74 
16 455.34 

! ; ;; 502.33 
568.99 

M 19 581.53 
: M 20 609.29 
. M 21 617.52 

M 22 637.79 

: M M 23 24 729.03 734.83 
; M 25 752.97 

.! M 26 857.26 
M 27 869.43 
M 28 1120.57 

: M 29 1222.58 
: M 30 1461.05 
: M 31 1700.15 

3.12E+002 
5.053+002 
1.7631+002 
1.46E+OOl 
1.96EcOOl 
1.38Ei.001 
6.423+001 
5.84E+OOO 
1.69E+001 
4.723+001 
3.95EtOOl 
5.573-001 
3.323+000 
3.70E+OOO 
l.lSE+OOO 
1.06EtOOl 
7.25EtOOO 
9.15E+OOO 
3.253+000 
4.15E+OOl 
7.593+000 
4.18EtOOO 
5.23EtOOO 
4.50EtOOO 
7.443+000 
6.93E+OOO 
5.923+000 
1.30E+OOl 
4.48E+OOO 
3.29Et.001 
6.98EtOOO 

170.65 
99.36 
78.93 

147.05 
99.60 
47.20 
26.43 
22.35 

9.68 
12.82 
12.57 
13.80 

8.78 
9.78 
9.88 
5.20 
0.66 
1.96 
9.39 
7.79 
3.28 
7.86 
3.97 
1.50 
1.56 
2.80 
3.15 
4.59 
2.70 
6.26 
0.36 

.; M= First peak in a multiplet region 
i m = Other peak in a multiplet region 
! 

Errors quoted'at 1.000 sigma 

. 

Peak 
Efficiency 

Efficiency 
Uncertainty 

2.563-003 8.063-005 
2.573-003 6.923-005 
2.573-003 6.673-005 
2.593-003 6.373-005 
2.523-003 8.953-005 
1.693-003 5.213-005 
1.62E-003 4.883-005 
9.833-004 3.293-005 
9.343-004 3.073-005 
9.17E-004 3.00E-005 
9.11ET004 2.973-005 
7.593-004 2.123-005 
7.283-004 1.923-005 
7.253-004 1.91E-005 
6.51E-DO4 1.453-005 
6.363-004 1.373-005 
5.673-004 l.O3E-005 
4.91E-004 8.053-006 
4.79E-004 7.843-006 
4.553-004 7.503-006 
4.483-004 7.423-006 
4.323-004 7.243-006 
3.743-004 6.493-006 
3.7lE-004 6.443-006 
3.613-004 6.28E-006 
3.153-004 5.583-006 
3.10E-004 5.543-006 
2.403-004 5.86E-006 
2.203-004 5.873-006 
1.853-004 5.46E-006' 
1.61E-004 l.OlE-005 
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Count Rate 
(Eff. Corr.) 

6.766+401 
1.09E+002 
3.79EtOOl 
3.12E+OOO 
4.31E+OOO 
4.53EtOOO 
2.20EtOOl 
3.30EtOOO 
l.OlE+OOl 
2.863+001 
2.41E+OOl 
4.08E-001 - 
2.533+000 
2.84EtOOO 
9.793-001 
9.29EtOOO 
7.11EtOOO 
l.O4E+OOl 
3.77EtOOO 
5.06E-t.001 
9.41E+OOO 
5.373+000 
7.78E+OOO 
6.743+000 
1.14E+OOl 
1.22E+OOl. 
l.o6E+ool 
3.01EtOOl 
1.13EtOOl 
9.88Et001 
2.41EtOOl 

_- 



Sample Identifier: 

'tta was acquired: 
tiata was analyzed: 

Program ISOTOPIC V 

Paducah Soil 

SWMUC 88-4 

Se&ember 28, 1999 
October 19, 1999 04:59 PM by J. Daniel Marsh 

Detector: ID = 4 meter ; height = 100 cm ; offset = 100 cm ; standoff = 100 cm 

Files: sample = 
library = 

C:\GENIE2R\REPFILES\Swmu6ss4.rpt 
C:\GENIE2K\Library\Ornl.rpt; energy tolerance = 1. keV 

Configuration: Soil Volume 

Container: material = None; thickness = 0.00 cm ; density i 0 g/cc 
height = 200 cm ; length = 200 cm ; depth = 15.2 cm 
tare wt = 0.0 kg 

Matrix: material 
sample 

= Soil; thickness = 15.2 cm ; density (effective) = 1.02 g/cc 
is homogeneous 

volume 
density 

= 6.083+5 cc; gross wt = 6.2023+2 kg; net wt = 6.2023+2 kg 
(measured) = 1.020 g/cc 

Total attenuation correction'factor for the 185.7-keV gamma ray: 
, 

2.123 

Detector calibration point-source reference distance: 30.0 cm 
Geometry correction factor: 20.22 

*+****+****t+** Nuclide Results *************** 

Juclide 

Th-230 
Th-232 
m-137 
K-40 

Grams 

2.12E-05 
6.823+00 
2.793-09 
1.60Ei.00 

nCi 

4.453~02 
7.503+02 
2.413+02 
l.l5E+04 

%err 
. * 

47.07 
46.01 ' 
46.56 
44.11 
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***** Minimum Detectable Activity for Measured Geometry **** 
File: C:\GEXIE2K\REPFILES\SwmU6sS4.rpt ._ 

1 Configuration: Soil Volume Density: 1.02 g/cc 

Nuclide 

?-7 2.383-12 
ma-22 l.BOE-11 
K-40 1.19E-01 
Co-60 8.983-11 
Zn-65 3.10E-11 
Kr-85 5.863-08 
Tc-99 8.593-01 
cs-I.34 8.09E-11 
cs-137 7.543-10 
Th-230 6.22$-06 
Th-232 7.993-03 
U-234 8.443-03 
U-235 4.043-02 
Np-237 1.423-04 
U-238 2.95g+oo 
AM-241 3.583-09 

Grams IlCi 

7.613+02 
l.l2E+02 
8.533+02' 
l.OlE+02 
2.553+02 
2.303+04 
1.463-i-07 
l.O4E+02 
6.523+01 
1.31E+02 
8.79E+Ol 
5.243+04 
8.72EiOl 
l.OOE+02 
9 .‘95E+O2, 
3.683+02 
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*****~*******************~****~**************~**************************** .- 
*: K25 Nondestructive Assay Department 
* Lockheed Martin Energy Systems, Inc. 
* EM & Enrichment Facilities Technical Suppo'rt Division 
* 

+* SAMPLE INFORMATION 

MEASUREMENT SERIES: Paducah Soil . 

* Sample File: C:\GENIE2K\CAMFILES\SAMPLES\SWMUGSS4.CNF 
* Sample ID: SWMU6 85-4 
Additional Description: PGDP WAG3 SWMUG SS-4 
* : 
* 
* Gross Wt: 620.2 
* 
*** ANALYSIS INFORMATION 

*Acquisition Date/Time: g/28/99 6:17:06 PM 

* Data acquired by: JDM/HRW 
* Detector: 4 meter square 
* Channels Analyzed: 250 to 8192 
* Real. Time: 1806 Live Time: 1800 Dead Time: 0.35%: 
* 
* Background file: C:\GENIE2K\CAMFILES\SAMPLES\S6SS4BKG.CNF 
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Count'Rate 
. 

10/19/99 1:54:51 PM Page 2 

***************************~********************************************** 
***** COUNT -RATE REPORT ***** 

t*** (Corrected for Detector Efficiendy) ***** 
***************************************************~********************* 

MEASUREMENT SERIES: Paducah Soil 

Sample ID: SWMU6 ss-4 
Sample File: C:\GENIE2K\CAMFILES\SAMPLES\SWMU6SS4.CNF 
Peak Anaiysis Performed on: 10/19/99 1:53:41 PM 

Peak 
No. 

Energy Net Peak Net Area Peak 
(kevl Area Uncertainty Efficiency 

Efficiency 
Uncertainty 

M 1 

I 
m 

'! 
:: 2 

3" 
' 
[ M .! z 
;M 
i M 7" 
!M 8 

M 9 
M 10 
M 11 
M 12 , 
ha 13 

.j M M 14 15 16 
j M 17 
; M 18 

M 19 
M 20 

84.57 
87.12 
92.41 

185.81 
238.51 
295.14 
311.89 
338.17 
351.91 
510.62 
583.13 
609.22 
661.75 
911.15 
968.77 

1120.03 
1177.07 
1377.49. 
1460.72 
1764.30 

-3.453+002 
-2.04E+002 

3.663+002 
1.443+002 
2.973-t-002 
l-273+002 
5.933+001 
6.323+001 
2.603+002 
7.673+001 
1.573+002 
1.773+002 
1.60E+002 
1.273+002 
6.50E-tOOl 
4.933+001 
1.56E,+OOl 
1.78E+OOl 
4.903+002 
6.51E+OOl 

92.73 
84.41 
48.41 
24.79 
23.88 
17.08 
14.27 
13.76 
23.22 
12.69 
14.17 
18.50 
13.86 
11.57 
10.04 
10.76 

5.88 
5.07 

22.73 
8.05 

: M = First peak in a multiplet region 
m = Other peak in a multiplet region 

' Errors quoted at 1.000 sigma 

2.573-003 
2.573-003 
2.583-003 
l.883-003 
1.41E-003 
l.O8E-003 
l.OlE-003 
9.15E-004 
8.713-004 
5.563-004 
4.783-004 
4.553-004 
4.153-004 
2.963-004 

'2.783-004 
2.403-004 
2.283-004 
1.963-004 
1.853-004 
1.563-004 

B-148 

6.943-005 -7.453+001 - 
6.65E-005 -4.41E-b001 
6.15E-005 7.893-t-001 
6.473-005 4.273+001 
4.253-005 l.l7E+002 
3.633-005 6.50E+OOl 
3.403-005 3.263+002 
2.993-005 3.843+001 
2.763-005 1.663-i-002 
9.86E-006 7.663-l-001 
7.823-006 1.833+002 _ 
7.503-006 2.173+002 
7.053-006 2.143+002 
5.45E-006 2.39E+OO2 
5.483-006 ,1.30E+002 
,5.86E-006 l.l4E+002 
5.913-006 3.80E+OOl 
5.43E-006 5.06E-b001 
5.463-006 1.473+003 
1.253-005 2.323+002 

count Rate 
(Eff. Corr.) 



1.. 

******~*************~****~*************~*******************************~** .*- 
** I$?: %&destructive Assay Department 

' * Lockheed Martin Energy Systems, Inc. 
* EM & Enrichment Facilities Technical Support Division 
* 

$* SAMPLE INFORMATION 

MEASUREMENT SERIES: 4 sq meters 

* 
f 

Sample File: C:\GENIE2K\CAMFILES\SAMPLES\S6SS4BKG.CNF 

Addit 
Sample ID: S6SSQBKG 

PGDP WAG3 SMWU6 554 BKG * . 
ional Description: 

: * 
* Gross Wti 
* 
*** ANALYSIS INFORMATION 

*Acquisition Date/Time: g/28/99 6:50:34 PM 

.* 
' * 

Data acquired by: MANAGER 
!- Detector: .4 meter square. -- I * I Channels Analyzed: 250 to 8192 
1 * 
j: ' 

Real Time: 1817 Live Time: 1800 Dead Time: 

/ Background file: C:\GENIEPC\CAMFILES\O8BG3284.CNF 

0.95%: 

I 
I . 

, 
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Count Rate 
< 

10/'13/99 10:42:20 AM Page 2 
. - ._ 

f**;*********************+*+**********************~********************~**** 
*+*** COUNT -RATE REPORT **Jr** 

.*** (Corrected for Detector Efficiency) *Jr*** 
r***************f+*****~*********************************~********~****** 

MEASUREMENT SERIES: 4 sq meters 

Sample ID: S6SS4BKG 
Sample File: C:\GENIE~K\CAMFIIJES\SAMPLES\S~SS~BKG.CNF 
Peak Analysis Performed on: 10/13/99 10:40:44 AM 

Peak 
No. 

M 1 
M 2 
M 3 
m. 4 
m 5 
m 
M 7" 
M 8 
M 9 
M 10 
M 11 
M '12 
w 13 

14 
M 15 
m 16 
M 17 
m 18 
M 19 
M 20 
M 21 
M 22 
M 23 
M 24 
M 25 
M 26 
M 27 
M 28 
M 29 
M 30 
M 31 
M 32 

Energy Net Peak Net Area 
(kev) Area Uncertainty 

64.96 3.273+002 178.99 
75.36 l.l3E+003 91.11 
85.05 5.273+002 80.03 
87.73 3..083+002. 71.79, 
89.15 1.863+002 68.56 
91.28 8.923+001 66.47 

103.86 1.883+002 751.36 
192.59 7.773+000 77.29 
221.61 1.21E+OOl 46.28 . 
225.42 1.50E+OOl 37.71 
241.42 6.953+001 23.14 
267.36 9.743+000 45.96 
273.38 3.283-1-001 16.35 
289.70 4.683+001 9.05 
319.27 4.28E+OOO 16.80 
320.42 4.973+000 19.53 
346.78 9.84E+OOO 17.81 
348.38 9.933+000 17.98 
352.57 3.59E+OOl 12.19 
393.53 2.03E+OOl' 9.02 
447.58 l.O6E+OOO 12.61 
468.23 3.08E+OOO 26.45 
485.55 2.03E+OOl 7.37 
570.74 7.99E+OOO 5.70 
609.73 4.87E+OOl 8.06, 
849.76 6.493+000 1.55 
938.62 6.343+000 3.73 
993.84 5.31E-bOOO 1.52 

1093.96 6.343+000 1.05 
1120.76 2.50E+OOO 5.60 
1440.48 5.333+000 3.07 
1461.27 1.92E+OOl 4.76 

M = First peak in a multiplet region 
m = Other peak in a multiplet region 

Errors quoted at 1.000 sigma 

Peak Efficiency 
Efficiency Uncertainty 

2.553-003 8.983-005 
2.56E-003 8.02E-005 
2.573-003 6.883-005 
2.573-003 6.593-005 
2.583-003 6.443-005 
2.583-003 6.253-005 
2.593-003 5.863-005 
1.81E-003 5.963-005 
1.543-003 4.573-005 
1.51E-003 4.483-005 
1.393-003 4.213-005 
1.233-003 3.953-005 
1.19E-003 3.893-005 
l.llE-003 3.703-005 
9.83E-004 3.29&-005 
9.79E-004 3.273-005 
8.873-004 2.843-005 
8.823-004 2.823-005 
8.69E-004 2.753-005. 
7.583-004 2.11E-005 
6.493-004 1.453-005 
6.15E-004 1.26E-005 
5.893-004 l.l3E-005 
4.893-004 8.023-006 
4.543-004 7.503-006 
3.18E-004 5.613-006 
2.873-004 5.453-006 
2.713-004 5.543-006 
2.463-004 5.813-006 
2.403-004 5.863-006 
1.883-004 5.403-006 
1.853-004 5.463-006 

B- 50 

Count Rate 
(Eff. Corr.) 

7.13E+OOl 
.2.443+002. 
1.14E-b002 
6.64E+OQl '1 
4.01E+OOl 
1.92E+001 
4.04E+OOl 
2.39E+OOO 
4.373+000 
5.50E+OOO 
2.783+001 - 
4.41E+OOO 
1.52E+OOl 
2.34E+OOl 
2.42E+OOO 
'2.823+000 
6.17E+OOO 
6.263+000 
2.296+001 
1.49E+OOl 
9.07E-001 
2,7@E+OOO . 
1.91E+OOl 
9.07E+OOO 

. 

5.963+001 
l.l3E+OOl 
1.23E+OOl 
l.O9E+OOl 
1.44E.b001 
5.793+006 
1.58E+ool 
5.763+001 



APPENDIX C 

INFILTROMETER TEST RESULTS 





PROJECT: MegaWag lntiltmmeter ’ 
LOCATION: S’WMU 4. SW corner 

RING DIAMETER (CM) 
Inner: 30.5 
Annular: Gl.0 

RING AREA (cmA2) MARROTTE VOLUME fcm^3) 

TEST DATE: 0913011999 
OPERATOR: S. Dolvin 

TESTING LIQUID: Water 
SOIL TYPE: silty clay wl some gravel; grass covered 

Incremental InIIItratIon Rate 
Inner: 706.85 hula: 785 - ’ Vir 7 dVrl[(Air)(dt)] where, 

Annular: 2827.43 Annular: 227.0 Vir - ring incr. intil. rate (cmlhr) 
1 dVr = vol of liquid used during time interval fmm marrotte tube (cm”3) 

‘*Note: pH/Water temp meter in-operable 
Air = area of ring (cm”2) 
dt = time interval (hr) 

lntcrval Time Interval Inner Flow Readings Annular Flow Readings water 
Reading Statt Elapsd dheight dVir Vr dheight dVir Vr Temp (C) Weather Commenls 
Number End (hrs) cm &3 cmthr cmA3 cndhr pH 

I 0800 0.25 64.0 
0815 0.25 45.2 

1476.6 8.36 *Gl 
58.3 

16274.5 23.02 prtly cloudy, 75F At 0804 refilled annular fmm 
SW@ 5-8mph 0 to 66 cm. 

2 0815 0.25 45.2 0830 0.5 45.2 0.0 0.00 58.3 0.00 A/A No comment. 58.3 0.0 

3 

4 

0830 0.25 45.2 0.0 0.00 58.3 
56.2 

476.7 0.67 mstly sunny, 78F No comment. 
0845 0.75 45.2 SW@ 5-8mph 

0845 0.25 45.2 56.2 No comment. 
0900 I 34.5 

840.4 4.76 
54.5 

385.9 0.55 AIA 

5 0900 0.5 34.5 
0930 1.5 33.5 

78.5 0.22 54.5 
52.8 

385.9 0.27 mstly sunny, 82F No comment. 
SW@ 8-I2mph 

6 0930 0.5 33.5 
IO00 2 33.0 

39.3 0.1 I 52.8 No comment 
51.8 

227.0 0.16 A/A 

7 

8 

1000 I 33.0 
II00 3 30.3 
1100 I 30.3 
1200 4 268 

212.1 0.30 

274.9 0.39 

51.8 2042.8 0.72 full 84F sun, No comment. 
42.8 . SW@ 8-12mph 
42.8 
32.1 

2428.7 0.86 mstly sunny, 86F No comment. 
SW@ 8-12mph 

g I200 I 26.8 110.0 0.16 32.1 1566.2 0.55 full 86F sun, No comment. 
1 1300 5 25.4 25.2 SW@ 8-I Zmph 

IO 1300 I 25.4 39.3 0.06 25.2 
I400 6 24.9 22.3 

658.2 0.23 full 86F sun, No comment. 
SW@ 8-12mph 

II 1400 I 24.9 1500 7 22.7 172.8 0.24 22.3 
18.6 

839.8 0.30 full sun, 84F No comment. 
SW@ 8-12mph 

I2 1500 I 22.7 
I600 8 21.4 

102.1 0.14 18.6 
15.3 

749.0 026 full 81 F run, No comment. 
SW@ 8-l2mph 



Incremental Infiltration Rate 
Inner Ring 

15 30 45 60 90. 120 180 240 300 360 420 480 

Time (mins) 
PROJECT: MegeWag lnfiltrometer 
LOCATION: SWMU 4. SW comer 

TEST DATE: 09/30/ I999 
OPERATOR: S. Dolvin 



PROJECT: McgaWag lnfiltrometer , TEST DATE: 10/04/1999 
LOCATION: SWMU 4, NE comer OPERATOR: S. Dolvin 

TESTING LIQUID? Water 
SOIL TYPE: silly clay wl some gravel; grass covered 

RING DIAMETER (CM) 
Inner: 30.5 
Annular: 61.0 

RING AREA (cmA2) MARROTTE VOLUME (cmY) 
Inner: 706.85 Inner: 78.5 

Annular: 2827.43 Annular: 227.0 

1 
*Note: pH/Watcr tcmp meter in-operable 

Incremental lnflltratlon Rate 
Vir = dVr/[(Air)(dt)] where, 
Vir = ring incr. infil. rate (cmlhr) 
dVt = vol of liquid used during time interval from marrotte lube (cm”3) 
Air = ares of ring (cnP2) 
dt = time intvl (hr) 

Interval Time Interval Inner Flow Readings Annular Flow Readings Water 
Comments 

I 0800 nPlz 0.25 64.0 
0.25 64.0 

0.0 0.00 64.0 
64.0 

0.0 
wswg IO-15 then rapid infiltration I 

0815 0.25 64.0 
0830 0.5 57.3 

0830 0.25 57.3 
0845 0.75 53.8 

0845 0.25 53.8 0900 I 53.8 

526.2 2.98 

274.9 1.56 

0.0 0.00 

64.0 
46.7 
46.7 
30.9 
30.9 
24.4 

3926.8 5.56 

3586.3 5.07 

1475.4 2.09 

14.4 
a.4 
14.5 
8.5 
14.6 
8.5 

AIA 

AfA 

AIA 
temp lO.lF = 

No comment. 

No comment. 

No comment. 

5 

6 

7 

8 

9 

IO 

II 

I2 

0900 0.5 0930 I.5 

0930 0.5 1000 2 
.I000 I 

llO0 3 

II00 1 
1200 4 

1200 I 
1300 ‘5 

1300 I 1400 6 

1400 I 
I500 7 
1500 I 
I600 a 

53.8 50.6 251.3 0.71 
24.4 

1384.6 0.98 13.9 
AIA 

Inner ring is showing minimal 18.3 x.5 
13.9 A/A No comment. 50.6 18.3 

0.53 49.1 117.8 0.33 
15.0 749.0 

8.5 temp= 12.IF 
49.1 
47.2 

149.2 0.21 15.0 3404.7 I .20 II.9 Alb No comment. 
0.0 a.5 temp = 14F 

47.2 
45.8 

110.0 0.16 
64.0 14.3 A/A Refilled annular marolte 
47.6 

3722.5 ‘i.32 
a.5 temp =14.3F 

45.8 0.09 47.6 
45.0 

62.8 
38.9 

1974.7 0.70 
14.9 A/A No commeut. 
8.4 temp - l5.9F 

45.0 38.9 
43.5 117.8 0.17 29.8 2065.5 0.73 15.5 AIA No comment. 

a.4 temp - I9.4F 

43.5 29.8 15.9 AIA No comment. 
39.6 

306.3 0.43 
20.4 

2133.6 0.75 
a.5 temp = I7.4F 

39.6 62.8 0.09 20.4 2360.6 0.83 15.6 AIA Test complete 
38.8 10.0 a.5 temp f l5.9F 



Incremental Infiltration Rate 
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PROJECT: MegaWag lnfiltrometer TEST DATE: 09/29/l 999 
LOCATION: SWMU 5 OPERATOR: S. Dolvin 

RING DIAMETER (CM) 
Inner: 30.5 
Annular: 61.0 

RING AREA (cmA2) MARROTTE VOLUME (cm”3) 
lnnw: 706.85 Inner 78.5 

Annular: 2827.43 Annular: 227.0 

, 
*Note: pH/Water temp meter in-opemblc 

TESTING LIQUID: Water 
SOIL TYPE: silty clay w/some greGi; grass covered 

lncremeatal Infiltration Rate 
Vir = dVr/[(Air)(dt)] when, 
Vir = ring incr. intll. rate (cmlhr) 
dVr = vol of liquid usal during time interval from marrotte tube (c&3) 
Air = area of ring (ern”2) 
dt = time interval (hr) 

lntcrval 
Reading 

Time 
Start 

Interval Inner Flow Readings I Annular Flow Readings water 
Elapsd dheight 1 dVir 1 Vr 1 dheight 1 dVir 1 Vr Temp (C) Weather I Comments 

c&3 c&r cm cd3 pH 
581.2 I 

1 
. “I I 55.0 I .“.) * I c “, I rain/showers tent to site covered 3.LY 

1 34.0 1 
4 100.0 0.14 I 

1 full clouds,67F 
IUsed keep 
1 Also used side shields 

1 I “.n J4.V I I I 
180.6 68.1 1 0.10 1 

I .1- a-----. 

Number 
I 

2 

End (hrs) cm 
0730 0.25 58.0 
0745 0.25 50.6 

0745 0.25 50.6 nfmn nc AP 2 

t 3 

, VU”” , , -TV.& , 

0800 ilY5 48.3 
IIQIC n 7c AC C 219.9 

4 

6 

33.7 
32.0 
32.0 

385.9 0.55 AIA No comment. 

317.8 0.45 AIA IQ0 comment. 
““..a V.,” 7d.d 

4 0815 0.25 45.5 
0830 I 44.7 

62.8 

5 0830 0.5 44.7 408.4 
6 30.6 

27.0 
817.1 0.58 AIA No comment. 

0900 1.5 39.5 

6 0900 0.5 39.5 
27.0 No comment. 

0930 2 35.0 
353.4 

0 
9c 1 

295.1 0.21 Stopped raining 
I , I.C., , I I I I 

7 0930 1 35.0 39.3 ’ nnc 1 25.7.1 8-n-m A nm I Clearing INb comment 
1030 3 34.5 

8 1030 1 34.5 
II30 4 33.4 

86.4 

V.“” 

0.12 

18.2 1 IV&.-t V.“” 

18.2. 
2.9 

3472.8 I .23 
wind IO-12 mph 

Partly cloudy No comment. 

9 1130 I 33.4 
1230 5 29.0 

345.6 0.49 63.0 
61.5 

340.5 0.12 AA Refilled annul lar marotte to 63cm 

10 1230 I 29.0 l-am rc 39 n 549.8 

II 

12 

I.rd” 
1330 
1430 
1430 
1szt-l 

0.78 61.5 567.5 0.20 A/A No comment. 
al.” 59.0 

; 22.0 59.0 mostly sunny, No comment. 
7 22.0 

0.0 0.00 
52.3 

1520.8 0.54 
NW @I IO-llmph 

1 22.0 52.3 No comment. 
8 20.7 

102.1 0.14 
46.7 

1271.1 0.45 A/A 
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PROJECT: MegaWsg lntiltrometer 
LOCATION: SWMU 5 
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PROJECT: MegaWag Intlltrometer 
LOCATIONI SWMU 6 

RING DIAMETER (CM) 
Inner: 30.5 
Annular: 61.0 

RING AREA (cmA2) MARROTTE VOLUME tcm^3) 
Inner:‘ 766.85 Inner: 78.5 - - 

Annular: 2827.43 Annular. 227.0 

TEST DATE: 09/28/l 999 
OPERATOR: S. Dolvin 

TESTING LIQUID: Water 
SOIL TYPE: silty clay wl some gravel; grass Coved 

Incremental InIIltration Rate 
Vir - dVr/[(Air)(dt)] where, 
‘Vir = ring incr. intll. rate (cm/k) 
dVr = vol of liquid used during time interval from marrotte tube (cm”3) 
Air- area of ring (cm^Z) 
dt = time interval (hr) 

interval Time Interval Inner Flow Readings Annular Flow Readings Water 
Reading SttUi Elapsd dheight dVir Vr dheight dVir Vr Temp 03 Weather Comments 
Number End (hrs) cm cd3 c&r cm c&3 cmlhr pH 

I 0830 0.25 62.0 0.0 0.00 63.0 0.00 25 ptily cloudy, 75F Some transfer of water from 
0845 0.25 62.0 63.0 

0.0 
8.7 SE @ 0-6mph outer ring to inner. 

2 0845 0.25 62.0 63.0 
158.9 0.22 25 

AtA no change in water levels 
0900 0.5 62.0 

0.0 0.00 
62.3 8.9 

? 0900 0.25 62.0 0.0 030 62.3 0.0 0.00 25 mstly sunny, 78F no in water levels change 
0915 0.75 62.0 62.3 8.9 SE @ O-6 mph 

4 
0915 0.25 62.0 0.0 0.00 62.3 

62.3 0.0 0.00 24.7 slight changes in water levels. 
0930 1 62.0 8.9 

A/A . Established a constant flow. 

5 0930 0.5 62.0 62.3 2905.3 2.06 25.7 mstly sunny, 82P No comment. 
1000 I.5 60.5 117.8 0.33 49.5 8.8 SE <<5mph 

6 1000 0.5 60.5 
1030 2 60.0 

39.3 0.11 49.5 
567.5 0.40 25.8 

8.7 
A/A Nocomment. 

47.0 

7 1030 1 60.0 102.1 0.14 
.47.0 
42.0 1134.9 0.40 

26.6 full 86F 
sun, 

No comment. 
1130 3 58.7 8.6 nowind 

8 1130 I 58.7 42.0 1339.2 0.47 27.7 mstly sunny, 86F No comment. 
1230 4 57.6 

86.4 0.12 
36.1 8.5 SE cc5mph 

9 1230 I 57.6 36.1 
56.5 

86.4 0.12 
32.4 

839.8 0.30 28.5 full 88F sun, No comment. 
1330 5 8.5 SE <<5mph 

IO 1330 I 56.5 32.4 . 0.29 29.1 spotty clouds. 86F No comment. 
1430 6 55.8 

55.0 0.08 
28.8 

817.1 
8.4 SE C<5mph 

II ’ 1430 I 55.8 31.4 0.04 28.8 1316.5 0.47 29.3 mstly sunny, 84F No comment. 
1530 7 55.4 23.0 8.5 SE c<5mph 

I2 1530 1 55.4 31.4 0.04 23.0 726.3 0.26 29.1 full’sun, 84F No comment. 
1630 8 55.0 19.8 8.5 SE c<5mph 
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PROJECT: MegaWag lnfiltrometer 
LOCATION: SWMU 6 
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TEST DATE: 09/28/l 999 
OPERATOR: S. Dolvin 
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Figure C.l. Infiltrometer Equipment 
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Figure C.2. Infiltrometer Induced Water Columns 





APPENDIX D 

CONE PENETRATION TEST LOG 
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FUGRO GEOSCIENCES, INC. 
-  - - . .  C_____.__.________ _ - . -  .__-_. - - -  . - - -  - ._- -_-  _ - . - . . - - . - - - _ - - . . -  . - . - -  - - - -  

October 19,1999 
Report Number 0305-0034 

6105 Rookin 
Houston, TX 77074 

Phone : 713;77&5580 
FaX :71x76-5501 

TN & Associates, Inc. 
101 N. Rutgers Ave., Suite 202 
Oakridge. TN 37830 

Attention: Mr. Doug Combs ’ 

REPORT FOR 
CPT A&ID RELATED SERVICES 

PADUCAH GASEOUS DIFFUSION PLANT 
PADUCAH, KENTUCKY 

SUBCONTRACT AGREEMENT: 1999006-FG 

Dear Mr. Combs : 

Please find attached the final results of the cone penetration tests conducted at the above referenced 
lo&ton. Also enclosed are diskettes containing the CPT electronic data. 

Field investigation was carried out under the supervision of TN & Associate’s field personnel. Cone 
penetration testing (piezocone and piezocone with conductivity sensor) was conducted according to ASTM 
D577895 methods and procedures. 

For your information, the soil stratigraphy was identified using Campanelia and Robertson’s Simplified Soil 
Behavior Chart. Please note that because of the empirical nature of the soil behavior chart, the soil 
identification should be verified locally. 

Fugm Geosciences. Ino. appreciates the opportunity to be of service to your organization. If you should 
have any questions, or if we can be of further assistance, please do not hesitate to contact us. We look 
fonvard to working with you in the future. 

il 
Vety truly yours, 
FUGRO GEOSCIENCES, INC. 

+-fjpfQ+@ 
Recep tlm 
President 

RYlmdt 

2 Diskettes Endosed 

A member of the Fugro group of companies with offices lhmughautthe world. 
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Key to Soil Classification and Symbols 

SOIL TYPq SAMPLE TYPE 
(Shown In Symbol Column) (Shown in Samplal Column) 

o@jj~fj!$ 1.1 /j 1 

pul 6-M SW ClSYaY UadiStW~ Rock core Split Spoon If0 Recovery 

-S DESCRIBING CONSISTENCY OR CONDITION 

COARSE GRAINED Song (Major portion Ret&ad on No. 200 Sieve) 

Wub (1) clwn m& Ir asad dewAbed Y fbw, madbun or courm, depuxling oa distribution of 2raia rku (2) dlty or 
48~ growl Sr mad & (S) f&o graInad low plutlclty soiL (PI C 10) such Y randy silk Condition ir rated wcording to 
relative deasity, u determined by I& tes& or atimsted from rsrbtace to wampler pumtmtioa. 

utfve Teq &zmtmtlon Redstame’ 
Luon 

Rebtlve Densit]t 
O-10 

bfediumDean 
pto 40% 

DW x 2 z 
Vq Deam over so so to lGa% 

vlolm/&., 140# haxnnmr, 20= drop 

FINE GRNNED SOILS (Major Por4ion Pas&g No. 2w sferr) 

hdudar oi in- 0 or~mk db k dm, Q lolrdp, m-Y ar de w 0 (3) dayw db. ~aniuten~ b 4 
auording to 0lmuin~ aeagth, 80 induted 
Pl 2 10. 

hy pu+onuter roadln~ or hy anconfiaed wmpawsion tart0 for roi& with 

Dcaaiptive Cohedve Shear Stmagtb 
T 

V-Et 
Ton&a. F . 

Lu0 Thul o.:s 

zl 

0126 to 0.26 
0.26 to 0.60 

stiff 0.60 to 1.00 
vexy stiff 1.00 to 2.00 
Bud 2.00 and Higher 

3’EZMS CNANACTRRIZING SOIL STRUCTURE 

P8rtino: plprthiain0lu slfckenddad: bving inclined planea of weakaen that 
S0ZUU l/tY-F thick 
L8yar: great0rtlda~‘ 

8m l lidk and glo40y ia qpemancr. 

Fluuawk containing &ri&aga cm&a, fkaquoatly Demw of Sliekanaided Development 
6uedtithfhle0Mdorsllt,umldlymom 
orleavertlcal Slightly Slkkenridedz slickaruid~ prwnt at intewnla 

seneitiva: putA&gtocohuive0ou0thatM or 11-28, 8&l does not easily 
subjsct to l pprwdabla IOU of strength break doag thue plapg 
wllal remolded Moderately Sliidcd:’ &kecuides spwed at intends 

Iaterbeddedz x d altern8te layer0 of dimemat of la-Z*, soil bra& easily doag 
thu* plaaul 

Luuinahd: =A thin layer8 of varying color Extremely SUckwwidsd: continuow and intercoanocted 
rllckenedd~ *paced at iatervah 

c0lumoru: coat8ining appreciable quaatitiaa or of r-12”, roil bmaka *low the 
eal~cuhonate &ckenddm into p&ecu S”-V in 

Well Grad& bra ride range in grain riw and 8ln 
mah0tulti8l MIount0 of all kltermediate Intumly Slickannidad: rlickenaidsr rpd at intd0 
P-w 0f ISU th8tt 4”. c~ntinuone in alI 

Poorly Grad& pmdomin8taly of oat grain rixe, or directions; aoil bmsks down 

bavbu . rsam of sisca with sosaa 
ia-8tedum&ing 

Flocculated: pertainin2 to eaheaive dim that crrhibit 
a barn knit or ll8kay huctum 

FUQRO 

- 

,- 
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1 BAR=1 00 kPA=l .02 KG/CM 2 
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CAMPANELLA AND ROBERTSON CLASSIFICATION CHART (1993) 
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TIP RESISTANCE, TSF CONDUCTIVITY MtiHOS/M 
FRICTION, TSF 

20 

40 

60 
JOB NUMBER: 02305-0034 

ELEVATION: 0.00 
CPT NUMBER: 4-010 

CONE NUMBER: F7.5CKEGW613 
DATE: 03-27- 1999 

PLATE: 1 OF 1 FUGRO GEOSCIENCES,INC 
L 



0 
- 

&‘%I) Hld3Cl 
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20 

: 
: 
> 
- 30 

i 
1 

40 

50 

60 

FRICTION, TSF 

5 

i:C 
TIP RESISTANCE, TSF CONDUCTIVITY MIiHOS/M PORE PRESSURE, TSF RATIO (%) I . 

a I 

JOB NUMBER: 0305-0034 CPT NUMBER: 4-018A DATE: 03-26- 1999 

ELEVATION: 0.00 CONE NUMBER: F7iXKEGW6 13 
WGRO CEOSCIENCES,lNC PLATE: 1 OF 1 

I i ! 



0 0 
c 
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FRICTION, TSF TIP RESISTANCE, TSF CONDUCTIVITY MMHOS/M PORE PRESSURE, TSF RATIO (%) I 

lc 
- 
c i 

60 - 
JOB NUMBER: 0305-0034 CPT NUMBER: 5-024 DATE: 03-27- 1999 

ELEVATION: 0.00 CONE NUMBER: F7SCKEGW6 13 
‘UCRO GEOSCIENCES.INC PLATE: 1 OF 1 

50 



20 

> 
: 
i 
- 30 
- 
3 
3 

60 

FRICTION, TSF 
6,O 0 

TIP RESISTANCE, TSF CONDUCTIVITY MMHOS/M PORE PRESSURE, TSF RATIO (X) I 
200 0 l( , I 

-7 I 

JOB NUMBER: 0305-0034 CPT NUMBER: 6-005 DATE: 03-27- 1999 

I 
PLATE: 1 OF 1 

ELEVATION: 

WGRO CEOSCIENCES.INC 

’ CONE NUMBER: F7.5CKEGW613 
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APPENDIX E 

BOREHOLE LITHOLOGIC LOGS 

--- 





cF!Ei%M 
LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORINGNVELL NO: 004-008 PAGE I of I 
FACIUTY: PADUCAH GASEOUS DIFFUSION PIANT 

-NO.: 1999006 WENT/PROJECT: BECHTEL JACOBS 

COKIRACXIR: ?N&A ~~ONTRACTOR FUGRO GEOSCIENCES 

DRluGTm 07/22/69 0925 -END 07l22l99 1425 

DNlLLYElHW/NlGWPEz DPT CWNDIMIESZ N -1229.27 E -6264.29 

LOGGEDBY: VIRGINIA MULUNS 

m WAG 3 SWMU 4 

D- KEVIN VAN DE VUSSE 

GOREHOEDU: 2” 

TurALDEPlw 19 FTBOS 

-LEML: D MODIFIED 

SLGVATION 376.22 FTNSL 

IJ -SHELBYlUEE R=ROCKWNlNG FIELD WC (MAKUMCD.): 

S=Sf’LiTSPWN!CCNT. CONING H=HYCROPUNCH G/copER: 

C=CUl-tlNGS Q=clnER CalMENm 

E-3 



CEMS TEAM 
WAG 3 RI .- 

LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORINGNVELL NO: 004-009 PAGE I of q 
FACUlTYz PADUCAH GASEOUS DIFFUSION PLANT 

PROJECTNO.: 1999006 CUENTIPRQIECT: BECHTEL JACOBS 

comwmxt TN&A mucmrrmcm~ FUGRO GEOSCIENCES 

DRuLsrART 07/08/99 1025 DRILLEND: 07/09/99 1410 

WUUMEIHOD/RIO’IYPE: DPT CODNDINA~~~ N -1435.47 E -6346.66 

LOGQEDBYZ VlRGlNlA MULLINS 

811~: WAG 3 SWMU 4 

mum KEVIN VAN DE VUSSE 

BOREHOLEDlAz 2” 

nJrALDEPl?t 39 FrBos 

PROIECTIUNLEVELZ D 

uvmm 376.19 FTAMI~L 

SUty,tmiyCUY,ffm~,finetomediumgminedsand,UgM 
blwnish~(loYRe/2)end8omnkrmnbhyeN0W 

smingtfJmllnatedstsQftbQ 

Gnzundwhasmple 
-5!39to40tbgs 

- 

U=SHEl.BYNBE R~NOCKGONING FIELD WC (huuosM0D.): 

S=SPUTSPCIOWCOHF.WMNG Ii = HYDfWPUNCH G/COPEk 

c=aJmNDS o=olHER coMMENm 

I I 

E-4 



chY%:v 
LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORING/WELL NO: 004-011 PAGE I of I 
FACU.RYz PADUCAti GASEOUS DIFFUSION PLANT 

PROJECTNO.: 1999006 -CT BECHTEL JACOBS 

- TN&A mu-~- FUGRO GEOSCIENCES 

DRlusTAm 07/22/99 1505 DIGLLENDZ 07/23/99 0945 

DRU.METH~YRIG~ DPT CWRIJWATP): N -1306.95 E -6427.19 

~0008, BY: VIRGINIA MULLINS 

LmioLoG1coEscRlmoN 

smz WAG3SWMU4 

DRAGGER KEVIN VAN DE VUSSE 

SoREHoLEDlk 2” 

TOTALDEPTH: 19 FTSQS 

PROTECTIONLOIEL: D MODIFIED 

GEVKRCN 376.6 FTMSL 

coNMRNl-s 

smyclAY,iimltosuff,mdtledpfllsbmwn(lorRs!5) 
andyel~bfDwn(loYR5/a~muBvsrydarkgeyfsh 
bmwn(lOYR%2),mW 

smYaAY,m~swI,ffisbls,5htgsy(loYR7~l,ulns 
YeuDwish &QWM (IWIWB), dry 

nkmE:ofm 07mmo 

U=GtlELGYTUBE R=fWGKGGRlNG FIELD WC (rwJcvMoD.~ 

9=9FUT-coNT.CORlNG H=HYDRGPUNCH slcoPERz 

C=CUlllNGS O=OlHER CoMMENm 

E-5 



%EGM 
LITHOLOGIC LOG 

.- 

LITHOLOGIC LOG 1 BORING/WELL NO: 004-012 PAGE I of I 

FACLlTYz PADUCAH GASEOUS DIFFUSION PLANT 

PRQIECT NO.: 1999006 UIENIIPROJECT! BECHTEL JACOBS 

CO~~TRA~~OR TN&A D~L- FUGRO GEOSCIENCES 

DRIu.sTNm 07/23/99 1040 DRluaND: 07/23/99 1521 

MUUMEMODIRIOTYPE: DPT COORDINATES: N -1270.16 E -6296.97 

~oazo BY: VIRGINIA MULLINS 

UlHOLOGlCOESORlPllON 

sm WAG 3 SWMU 4 

DRILLER KEVIN VAN DE VUSSE 

ROREHOLfZDlk 2” 

lwrMom 13 FrBas 

PROJECTIONLEVEL: D MODIFIED 

~.EVA~~N 376.16 ITAMSL 

COMMSNTS 

u=sHElBrnJsE R=ROCKCORJNO AEw GE (MAI(uMW.): 

S=SPUTSPWN/coHF.CORlNG H = HYDROPUNCH OICOPERZ 

c-CumNGs o=o?HER COMMENlS: 

E-6 



cvMAsGT3’%M 
LITHOLOGIC LOG 

LiTHOLOGlC LOG 1 BORING/WELL NO: 004-017 PAGE I of I 
FACtLllYi PADUCAH GASEOUS DIFFUSION PLANT 

PRwacrNo.: 1999006 WENT/PRQIECT BECHTEL JACOBS 

co- TN&A MUU~OHIRACTOR: FUGRO GEOSCIENCES 

DRll.LSCART: 07/06/99 1505 DRILLEND: 07/09/99 1320 

DRkLhWHOUfRlGlWR DPT WORDINATESZ N -1215.64 E -6346.74 

LO(WEDBY: VlRGlNlA MULLINS 

imiol.oGlcDEawlPnoN 

sm WAG 3 SWMU 4 

DRDUER KEVIN VAN DE VUSSE 

WREHOLEDU: 2” 

TOTMDEFM 60 

RWlEClWNlJ3Ek D 

EuivAnoN 375.75 FrAMeI. 

couuENTs 

TIME:1040 07109189 

E-7 



Yz:Y .-. 
LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORING/WELL NO: 004-019 PAGE I of 1 
FAClLllYz PADUCAH GASEOUS DIFFUSION PLANT 

PROJECTNO.: 1999006 CLIENTIPROJECX BECHTEL JACOBS 

CONTRACTOR TN&A DWLJ.~~HTRA~~~R FUGRO GEOSCIENCES 

DRlusTARTz 07/09/99 1540 lx%u.pID: 07/10/99 1040 

DRlUMElHOWRlGlYl’@ DPT ~~~RDINATESI N -1454.19 E -5925.14 

LOMED m VlRGlNlA MULLINS 

LlTHOLOBlCDESCRlPTiON 

sm: WAG 3 SWMU 4 

DRAGGER KEVIN VAN DE VUSSE 

BoREHol.Bm 2” 

TQTALDEPTHZ 60 FTBGS 

PROTE~TI~NIEVEL D 

ELEVATION 374.06 RAMI. 

CoMMENTa 

U=.SHELBYllJSE R’=ROCKCORlNG FIELD WC (kaww0D.j: 

S=~PUT-O~NT.CORING H = HYDROPUNCH GlcoPERd 

C=CUTllNOS 0=OTHER coYMEwm 

E-8 



Ck;;T&E;,M 

LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORING/WELL NO: 004-020 PAGE I of I 
wxn-rt PADUCAH GASEOUS DIFFUSION PLANT 

“ROJECT NO.: 1999006 CLIENT/PROJECTZ BECHTEL JACOBS 

CONTRACTS TN&A DRILLCONTRACTOR: MILLER DRILLING 

DRlu.sTARr 09/10/99 1510 DRILL END: 09/l 1199 1755 

DRILL MEWOW RIG TYPE: AHSA COORLUNATES: N -1223.57 E -6485.90 

LOGGEDBY: VIRGINIA MULLINS Angle: 45’ Azimuth: 138 
Directional Bearina: Southeast 

sm: WAG 3 SWMU 4 

DRll.lJX JEFF BROWNFIELD 

BOREHOLEDlAz 8 114 ” 

TOTALDEPTH: 60 FTBQS 

PROTECTIONLEVEL D 

wAnoN: 373.38 FCAMSL 

SILT, rook, pale bmvm (IOYRBM), dry 

TIME: 1580 09111~9 

Traw to little fine to medium sand, plastic 

Sandy, gravelly CLAY, SW, some medium to coarse sand, 
rounded cherty gravel to cobble, mottled dark yellowish 
brown (IOW4/8) and IlQht grey (lOYR7/1), moist 

clayey BAND, tine to medium Brained, subengular sand, 
darkyWwish brown (lOYR4/6), moisttowet 

TIME: 0820 09111199 

Sandy CLAY, tlrm, fined sand, mottled yellowish bmvin 

Sandy CLAY, firm, fine to medium sand, trace IIW oxide 
stalnlng and nodules bonded with wry little brown 

U = SHUBY lUBE 

@I- SPLIT SPOON! CONT. CORING 

C = CUlllNQS 

R=RIXKCORiNG 

@- HYDROPUNCH 

o=olHER 

Boring terminated at 80 fl b 

FELDG/c(h4lwsmD.~ 

WC OPER: 

coMMENTa 
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CEMS TEAM 
WAG 3 RI ._- 

LITHOLOGIC LOG 

,iTHOLOGIC LOG 1 BORINGNVELL NO: 004-021 PAGE I of 1 
:AClLlTY: PADUCAH GASEOUS DIFFUSION PLANT sm: WAG 3 SWMU 4 

‘RDJECT NO.: 1999006 CLIENVFRDJECT: BECHTEL JACOBS DRILLER JEFF BROWNFIELD 

~NTRACTOR TN&A ORILLCWTRACTDR: MILLER DRILLING BOREHOLE DIA: 8 l/4 ” 

IRlLLBTAf’X 09/20/99 1010 DRlLL END: 09/20/99 1 i 15 TOW. DEPTH: 60 FT BGS 

IRILL METHOD/ RIG MPE: AHSA COORDINATES: N -1228.18 E -6335.86 PROlECTlONLNEL D 

.OGQEOBk VIRGINIA MULLINS 
Angle: 45” Azimuth: 111 o [Southeast] 
Directional Bearing: Southeast w,rnoN: 375.89 FTAMSL 

LlTHOLOGlC OESCRIFTlON CDMMENTS 

SILT, hard, traca rounded gravel, pinkish 
white (7.6YR8/2), dry 

nre 1020 09/20199 

Silty CLAY, firm, trace fine sand, dark 
yellowish brown (iOYR4/6), moist 

Ltffle greenish grey (KM/l) 

Some medium sand, yellowish brown 

Sandy CLAY, firm, medium to coarse gralnad, light brownish 
yellow (iOYR6/4), some yallowish bmwn (lOYR5Q wet to 

Silty CLAY, firm to stiff, trace fine sand, mottled light grey 
(lOYR7/1), and brownish yellow (lOYR6/6), and tmca dark 
yellowish bmwn (lOYR4/6), inoiat 

Silty CLAY, a8tf, tram medium sand, mottled yallowisb 
brown (lOYR6/8), brownish yellow (lOYR6/8), and little light 
gfey (IOYR7/1), moist 

Sandy CLAY, sttff, fine to medium sand, yellowish brown 
(lOYfW6) and trace light Qrey (lOYR7/1), moist 

Groundwater sample 
collected at 60 ft hgs oh 

Bodng tarmlnated at 60 ft b 

U = SHELBY TUBE 

@= SPLll SPOOti CONT. CORING 

C = CUKlNGS 

R = FzDCK CORINQ 

@= HYDROPUNCH 

‘O=OTHER 

FIELD G/C (MAKE/MOD.): 

G/C OPER.: 

COMMENTS: 

E-10 



Ck;EMS;EhM 

LITHOLOGIC LOG 

JTHOLOGIC LOG 1 BORING/WELL NO: 004-022 PAGE I of I 
mxrr~~ PADUCAH GASEOUS DIFFUSION PLANT 

‘ROJECT NO.: 1999006 CLIEN-WROJECT: BECHTEL JACOBS 

~~NTRA~T~R TN&A DRILLCONTRACTOR: MILLER DRILLING 

xwLs1ART 12/o-l/99 1021 DRILL END: 12/06/99 0943 

NILL MElHOlY RIG I-WE: Al-ISA COORDINATES: N -1555.99 E -6124.15 

.WOEDBY: VIRGINIA MULLINS Angle: 45’ Azimuth: 350” 
Directional Bearino: Northwest 

smz WAG 3 SWMU 4 

DFULLER: JEFF BROWNFIELD 

BDRBHOLEDIA: 8 114” 

TOTAlDEF’W 60 FT BQS 

PROTECTIONLEVEL B 

ELEVATION: 375.27 RAMSI. 

Silty CLAY, h to stiff, trace tine sand, slightly plastic, light 
grey (IOYR’Nl) with little brownish y&w (lOYR64, slightly 

Sandy CIAY, stiff, medium grainad subanguiar 
sand, light brownish gray (IOYRW) and IWe 
brownish ydlow (IOYRa), moist 

Sandy CLAY, hn, medium grained subangular sand, brownish 
yellow (lOYR6/6), wntl some grey (iOYR6/1), mdst 

SAND, some day, medium to am196 grainad, wall-sortad, 
subBngular, b4Dwnish ye6ow (lOYR6m), moist to wet 

Groundwatar sample 

,Boring terminated at 60 ft & 

U = SHELBY TUBE 

@= SPLIT SPOON/ CONT. CORING 

C = CUTTINGS 

R = RDCKCORINQ 

@I= HYDROPUNCH 

o=olHER 

FIELD WC (MAKEMOD.): 

WC OPER: 

COMMENTS: 

E-11 



c%Y%:%M .- 
LITHOLOGKLOG 

LITHOLOGIC LOG ) BORING/WELL NO: 004-023 PAGE’1 of I 
:AClLlTYz PADUCAH GASEOUS DIFFUSION PLANT 

“ROJECT NO.: 1999006 CUENTIPROJECT: BECHTEL JACOBS 

:ONTRACTOR TN 8, A DRlLLCONTRAClOR: MILLER DRILLING 

3RlU START: 0912 1199 1527 DRILL END: 0%?3/99 1010 

DRILL METHOD/ RIO TYPE: AHSA COORMNAlESi N -1286.50 E -6266.59 

LOGGEDBY: VIRGINIA MULLINS Angle: 45” Azimuth: 180” [South] 
Directional Bearincx South 

LlTHOLOGlC DESCRIPTION 

sm WAG 3 SWMU 4 

DRILLER: JEFF BROWNFIELD 

BOREHOLE DIA: 6 114 ” 

TOTALDEPTHZ 60 FT BGS 

PROTECTlON LRIEL: D 

ELEVATION: 376.90 FTWSL 

COMMENTS 

Silty CLAY, firm, lie medium to coarse sand, 
greyish brown (lOYR5/2), dry 

Silty CLAY, firm, little iron oxide staining, trace slag, trace fme 
to medium sand, yeknvish brown (lOYR5/4), little dark 
yellowish brown (tOYR4/6), moist 

TIME: 1600 09/21/99 

Silty CLAY, firm, lie fine to coarse sand, strong brown 

gray (lOYR7/1), moist 

Sandy CLAY, stiff, tine to medium sand, plastic, yellowish 
brown (lOYR5B), moist 

TIME: 0630 09123199 

Sandy CLAY, stiff, medium sand, well-sottsd, trace iron 
oxide staining, mottled yellowish brown (lOYR5ls) and 
trace light grey (lOYR7/1), moist Groundwater sample 

mlleded at 60 R bgs on 

Boring terminated at 60 

U = SHELBY TUBE 

@= SPLIT SPOONf CONT. CORING 

C = CUlTlNGS 

R = ROCK CORlNG 

@= HYDROPUNCH 

0 = OTHER 

FIELD G/C (M4KEWOD.): 

G/C OPER: 

COMMENTsz 

E-12 



CEZ$UE;,M 

LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORINGNVELL NO: 004-024 PAGE I of I 
FAClLlT’t PADUCAH GASEOUS DIFFUSION PLANT 

PROJECT NO.: 1999006 CLIENT/PROJECT: BECHTEL JACOBS 

~ONTWCTW TN&A DRlLLCWTWCToR MILLER DRILLING 

DRIU START: 09/23/99 1418 DRILL END: 09124199 

DRILL MElHODl RIG TYPE: AHSA CO~ROINA~ N -1438.66 E -6369.68 

LOGGEDBY: VIRGINIA MULLINS Angie: 45’ Azimuth: 270’ 
Directional Bearina: West 

sm WAG 3 SWMU 4 

DRILLER: JEFF BROWNFIELD 

BOREHOlEDk 8 l/4 " 

TOTALDEPTH: 60 R BGS 

PROTECTIONLEVU: D 

ELEVAllON: 377.44 FTAMSL 

Silty CLAY, firm, trace imn oxide staining, trace roots, mottled TIME: 1460 09123199 

TIME: 0910 09124199 

Sandy CLAY, firm, llttle coarse sand, yellowish brown 
(lOYR6/6), and traca light gmy (lOYR7/1), moist 

Sandy CLAY, stiff, madium to coarse grainscl sand, 

Clayey SAND, soft to firm, medium grainsd, trace mama 
aand, well-wttsd, one cobble, y&wish brown (lOYR6/6), 
trace very dark brown (lOYR2/2), wat collactadat60ftbgson 

9124 and Q/26, sample ID 
004024WAO66 and 

me grsined, weii-wrted, yallowish 

Boring terminated at 60 ff 

U = SHELBY TUBE 

(g=SPLlTSPOoNlCONT, CoRlNG 

c = CUKINQB 

R = ROCK CORlNG FIELD GrC (h4AWMOD.): 

@= HYDROPUNCH G/coPERz 

o=oTHER COMMENTS: 

E-13 



CEMS TEAM 
WAG 3 RI 

LITHOLOGIC LOG 

ATHOLOGIC LOG 1 BORING/WELL NO: 004-025 I PAGE I 0f I 1 ---_.----_- --- -- .-...-. I 

F AClLlTYz PADUCAH GASEOUS DIFFUSION PLANT SITE: WAG 3 SWMU 4 

P ‘ROJECTNO.: 1999006 CLIENTIPROJECT: BECHTEL JACOBS DRILLER: JEFF BROWNFIELD 

C mn-~~c~o~ TN &A ORILLCONTRACTOR: MILLER DRILLING BOREHOLE OIA: 8 114 ” 

C IRILLBTARTZ 1 l/l 8/99 0918 DRILL END: 11/22/99 1630 TOTALDBPTH: 60 FT BGS 

E IRILL MEIHODI RIG np~: AHSA COOROINATESz N -1255.67 E -6062.94 PROTECTION LEVEL: B 

.oGoeoSv:VIRGINIA MULLINSKZHARLES CALLIS ~r~~;n~, B$a~;;;‘;;#otil ELEVATION: 375.16 FTAMSL 1 

Dl 
LilHOLCGlC DESCRlFTlON COMMENTS 

I 

SILTY CLAY, stiff, !raca organics, trace sand, slightly plastic, 
mota. light grey (lOYR6/1), mottled wkh fittle brownish yellow 
(lOYR6/6), six inches of gray (lOYR6/1), moist 

TIME 0940 11/16fQQ 

Clayey, sandy GRAVEL, subangular mediim to 
coatse sand, dark yellowish brown (lOYR4/6), 

Sandy CLAY, medium grained, wet 

Sandy CLAY, firm to stiff, medium to coarse sand, plastic, 
mottled light&y (lOYR7/1), brownish yellow (lOYR6/6), moist 

TIME: 0660 II/22199 

CLAY, stiff, traca fine sand, plastic, lktie areas of grey 
(7.6YR7/1), yellowish bmwn (lOYR7/2), moist 

Gmundwater sample 
collectedat6Off bgson 

Boring terminated at 60 ft bi 

- 

U = SHELBY TUBE R = ROCK CORING 

@= SPLIT SPOON/ CONT. CORlNG @= HYDROP’JNCH 

C = CUlllNGS 0 = OTHER 

FIELD G/C (MAKE/MOD.): 

G/C OPER: 

coMMENTBz 

E-14 



Cp~~~~~ 
LITHOLOGIC LOG 

I 

LITHOLOGIC LOG 1 BORING/WELL NO: 004-026 PAGE I of i 
FAClLlW PADUCAH GASEOUS DIFFUSION PLANT 

PROJECT NO.: 1999006 CLIENTIPRWECT: BECHTEL JACOBS 

~MRACTOR TN&A DRlLLCONlFWCTORt MILLER DRILLING 

DRlLLSTARTz 11/12/99 1155 DRILLEND: 11116/99 1618 

DRILL METHOD/ RIG MPE: AHSA COORDINATES: N -1591.67 E -6326.93 

LOGGEDBY: VIRGINIA MULLINS Angie: 45’ Azimuth: 0” [North] 
Directjonal Bearing: North 

LllHOLOGlC DESCRlFTlON 

SI-IEZ WAG 3 SWMU 4 

DRILLER: JEFF BROWNFIELD 

BOREHOLE DIA: 8 114 ” 

TOTALDEPTH: 60 FTBGS 

PROTECTlON LEML: B 

uNATIoN: 376.70 FTAMSL 

SILTY CLAY, firm to stiff, friable, little fine to medium sand, 
tract? iron oxide nodules, pale yellow (2.6Y74 mottled with 
brownlsh yellow (lOYR6/6), dry 

TIME: 1230 II/W99 

Silty CLAY. s6ff, slightly plastic, ttace fine sand, mottled 
brownish yellow (lOWW6) and light grey (lOYR74, dry 

Sandy CLAY, firm, medium to coame sand, plastic, brownish 
ysktw(lOYR6/6),moisttowat 

Sandy CLAY, stiff, medium sand, subangular, mottled 

SAND, medium to warss grainad, subangular, tmcs 
cobbles, reddish y&w (7.5YR6/6), moist to wet 

collected at 60 fl bgs on 

TIME: 0915 11/M/99 
Soring tennlnatad at 60 A bg 

U = SHELBY TUBE 

t!+ SPLIT SPOON/ CONT. CORiNG 

C = CUTTINGS 

R = ROCK CORING 

(Eo- NYDROPUNCH 

o=oTHER 

FIELD G!C (MAKE/MOD.): 

G/c OPER: 

COMMENT& 

E-15 



CEMS TEAM’ 
WAG 3 RI 

LITHOLOGIC LOG 

JTHOLOGIC LOG 1 BORINGNVELL NO: 004-027 PAGE I of I 

:ACILlTYz PADUCAH GASEOUS DIFFUSION PLANT smz WAG 3 SWMU 4 

‘ROJECT NO.: 1999006 CLIENT/PROJECT: BECHTEL JACOBS 

XINTRACTOR: TN&A DRlLLCONTRACTOR: MILLER DRILLING 

IRlLLSTARTz i1/09/99 1012 DRILL END: 1 ?/I 11% 1343 

mu METHOD/ RIG PIPE: AHSA COORDINATES: N -1607.82 E -6421.82 
Angle: 45” Azimuth: 303” 

.OGGED By: VIRGINIA MULLINS Directional Bearing: Northwest 

DRILLER: JEFF BROWNFIELD 

BOREHOLE DIA’ 8 d/4 ” 

TOTALDEFTW 60 FT BGS 

PROTECTlON LEVEL: B 

ELEVATION: 374.36 FTAMSL 

SILTY CLAY, slightly plastic, trace fine sand, slightly moist 

Clayey SILT, stiff, trace fins sand, yellowish bruwn (lOYR5/4), 

Sandy CLAY, firm, plastic, medium to coarse sand, dark 
yellowish brown (lOYR4/6), moist 

Sandy CLAY, firm, trace wat’se sand, traca to llffle gravel; 
mottled yellowish brown (lOYR6/6) and light grey (lOYfI7/2), 

TIME: 0650 11111199 

Sandy CLAY, stiff, fine to medium sand, trace coama sand, 
atmng bmw (7.5YR5/6), moist 

Silty, sandy, CLAY, firm to stiff, fine to medium sand, 
plastic, yellowish bmwn (lOYR!X), wet 

Groundwater sample 
collsctad at 60 ft bgs on 

U = SHELBY TUBE 

@-SPLIT SPOON/ CONT. CORING 

C = ClJlllNGS 

R = ROCK CORING 

@J- HYDROPUNCH 

0 = OTHER 

Boring terminated at 60 fI 

- 

FIELD Oc (MAKEhdOD.): 

GIG OPER: 

COMMENTS: 

E-16 



C&ggM 

LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORING/WELL NO: 004-028 PAGE I of 3 

FACUYt PADUCAH GASEOUS DIFFUSION PIANT 

FRoJKFrR0.s 1999006 CLI- BECHTEL JACOBS 

- TN&A mu.- MILLER DRILLING 

DRllLsrARR 09/03/99 DRLLEND: 09/08/99 1700 

DRILLYEIHOWRJGTYPE: DWRC COORIYINAESZ N 1264.97 E -6597.46 

LOGGEDBY: BRlAN JENKS 

LlTmLcac DEs#upTIoN 

sm WAG 3 SWMU 4 

DRU.LEIQ DARRIN HUNTER 

mREHoLEDU: 5 WI” 

TOTND~ 158 FrmE 

-ONLEVEL: D MODIFIED 

mafmobk 370.77 FTAMSL 

COMMENTS 

sILT/cuY,,~brarm1D~damp 

SILT, few small fyav&, yelhish bfwn (lwR5/6) 

pra, 
IJ=sHELsYwsE R=ROCKCCRIlW FlEuOIC(lAMwMoD.~ 

@4PUTSFOOWCORT.CORlffi @=B 0IcOFER.Z 

C=CUlTlNGS O=OlHB COMMENB: 

I I 
E-17 



cFi:~~M -- 
LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORING/WELL NO: 004-028 PAGE 2 of 3 

FAULRT PADUCAH GASEOUS DIFFUSION PLANT srre WAG 3 SWMU 4 

PROJECT NO.: 1999006 cutim BECHTEL JACOBS DRlLLERz DARRIN HUNTER 

co- TN&A DRILL- MILLER DRILLING EoRElioLEDU: 5 l/4” 

DRlusrm 09/03/99 DRILLEND: 09/08/99 1700 ToTALDEpTH: 158 FTEGE 

DRIUM~OOI RJG TYPE: DWRC COORDINAESZ N 1204.97 E -6597.48 BISECTION- D MODIFIED 

LCGGEDBY: BRIAN JENKS SEVATION: 370.77 FTAMSL 

LlltlOLOGlCDESCRlIPTION CoMMENTa 

SiHyGRNEL,sunewytinemd 
TOpOfRGA&lt63ftbp¶ 

!NNDandGRAVEL,aandismmWntocoarse,gfawlis 
s*gldartDs 

SANDandGR4VEL,snndismedlumbcoama,grwmlis 
aubEngulartDsublDunde 

SAND and GRAVEL, sutmngularta submundad, well 
mtmi, Rne lo m&an graIned aand 

Silly, dayey SAND and GRAVEL, suban@&tD 
submucded,wdisorbd,finatomedium@ned6and 

U=GHELGYNBE R-RODKCORING FIELD UC (huKE!MoD.): 

@=sPuTs~coNT.mtuNG @=NYDRoFlJNcN Gc0PER.z 
c=amtNGs O=OTNSR 

I I 

E-18 



%!ZEM 
LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORINGWELL NO: 004-028 PAGE 3 of 3 

FACILITY: PADUCAH GASEOUS DIFFUSION PLANT SITE: WAG 3 SWMU 4 

FWJECT NO.: 1999006 CLIENT~OJECTZ BECHTEL JACOBS DRlUERz DARRlN HUNTER 

- MIA DRILL -R: MILLER DRILLING wREHoLEDU: 5 l/4” 

DRlLLsrA!4l: 09/03/99 DRIUENE 09/08/99 1700 TOTNDEPW 158 FTW 

DIULLM-RIBTYPE: DWRC COORDWATER N 1204.97 E -8597.46 mo~~cno~~ D MODIFIED 

-BY: BRlAN JENKS ammow 370.77 FTAMSL 

Sky CLAY, madeM dense, asmiglaabic, hongemus 

u=‘s!ELsYllJsE R=RDCKCDRJNB FlElJJorc~~ 

@=~-ctpn.~0t31~0 @=HYDROWW GlC0FER.Z 

C=CUlTlNGS O=OlHER coMHENm 

E-19 



cil!E;%M 
LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORING/WELL NO: 004-029 PAGE I of 3 

FACNTY: PADUCAH GASEOUS DIFFUSION PLANT me WAG3SWMU4 

PRWECT RD.: 1999008 CLlENT/PRDJEcT: BECHTEL JACOBS DRIUER DARRIN HUNTER 

WNTRACNR TN&A DRILL- MILLER DRILLING -lEDlk 5 l/4” 

DRILL STARTz 09/10/99 DRILL W 09113199 TUTNDBM: 158 FTBBB 

~LLMETH~D/~~T~~E: DWRC COORDIWTESE N -1472.00 E -8513.69 PRDTRCllDMLEVEL D MODIFIED 

LOGBEDBYZ BRlAN JENKS REVAnON: 371.58 FSAWL 

LITHOLOGIC D-N coMMENls 

SILT/CLAY, sofl, semi-plas& yellwish bmwn (lOYR!%), 

Silly SAND, very fine grainrid, subangular lo submundad, 
wellsorted, y&wish brrmn (IOYfH) 

Silly SAND. medium greined, abangukta tu&und~I, 
well-eafad, ysllrnhh brwn (lWR!%) 

Sandy SILT, medium mad, subangular lu nubmunded, 
wellilor$d, y?3llokish blwm (1oMwG) 

Sandy SILT, medium grained, subangular 1D tybmmdsd, 

well-wrtad, yellwliBh blwn (1clYRaq 

GRAVEL, rounded, vaathad, wakwted 

Sandy SILT, twdium grained, subangular bD subrwnded, 
~vallowish~~l~) 

SAND, very fine to mediim gmlned, wellsoW, sum 
to subrounded, y&wish bmm 

- 

- 

U=SHE!EYNBE R=ROCKCORlNG FELDBlc(MAKuMoo.): 

@=SFUWOONlCONT. WRING @=WDROPtJNCH WC 0PER.t 

lZ=WlllNGB O=OTHER COMMENTS: 

E-20 



C;;EWS;EAIM 

LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORING/WELL NO: 004-029 PAGE 2 of 3 

FACUIW PADUCAH GASEOUS DIFFUSION PLANT 

PRGJECWG: 1999006 CLIENTIPRMCT: BECHTEL JACOBS 

- TN&A DRILL- MILLER DRILLING 

DRlusrARr 09110/99 DiaLLaND: 09/13/99 1700 

DWUIIETHO(IIRKCT DWRC COOIWNATEB: N 1472.00 E -6513.69 

LOGBEDBYZ BRIAN JENKS 

me WAG 3 SWMU 4 

DRatER DARRIN HUNTER 

SoRmolEDw 5 114” 

TOTNOEPlW 158 ~~08 

~R~TECII~NLE~EL: D MODIFIED 

ELEVATION: 371.58 FTAMSL 

GlWEL,chert,aub~ngularl~wb~~ndsd,wellaorted 

lJ=8lELBYNBE R~RGCKWRING FEuJQIc(tdwwmD.~ 

@=SPLITSPOONICONLCQRING Qp.NnwlPuNcN 0IcOPER.Z 

C=CUlTlNBB 0=OlHER coMMElum 

E-21 



chY::%M 
LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORING/WELL NO: 004-029 PAGE 3 of 3 

FACUl?Yz PADUCAH GASEOUS DIFFUSION PLANT 

PROJECT NO.: 1999006 CU~~~PROJECT: BECHTEL JACOBS 

COHTRACTMI: TN&A DRILL- MILLER DRILLING 

DRUGTART 09/10/99 DRILL ENm 09/l 3/99 

DRLLMRHOWRIGTYPE MC COORDINATES: N 1472.00 E -6513.89 

L~GGEDIW BRIAN JENKS 

SI-E WAG 3 SWMU 4 

DRiLLERz DARRIN HUNTER 

wREHoLEDR 5 I/4” 

TOTNlBSPlM 11i8 FrBBE 

PROIECTIONLOIEL: D MODIFIED 

ELEVATION: 371.58 ‘FTMISL 

CLAY, very dense, dark gmy to black, crufnt$y plasllc when 

U=SHELBYNBE 
*SPrrr~~.COfUNG 

c=cumNGs 

R=ROCKCXRWG 

QD- HVDROPUNCH 

O=OlHER 

FIELD WC (kl4KEMoD.): 

olc OPERA 

COMMPTTS: 

E-22 



%!ZEM 
LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORING/WELL NO: 004-030 PAGE I of I 
FACILIR PADUCAH GASEOUS DIFFUSION PLANT 

PRWECT NO.: 1999008 m BECHTEL JACOBS 

B TN&A DRILL- MILLER DRILLING 

DRILLSCART: 08/04/99 0920 ORluENm 08!05/99 1530 

DRI~MEIHOWRIGT~~E: HSA COORDINATES: N -1490.87 E -8454.05 

LO~QED BY: SCOTT DOLVIN 

LmKKoo1cDE8CWPTlDR 

srrc WAG 3 SWMU 4 

DRAGGER JEFF BROWNFIELD 

mREHoLEDw 4 II2 ” 

TotALDEpTH: 80 

-LEVEL:D 

ELEvAnDrk 375.56 FrAwL 

CoMMENTa 

NO!dlWlUllQSCdl~ 
la9siovoidslnlhefamaUan 

U-SHELBYNBE R~ROCKCDRIND RELD m @twEmmD.): 

@=~SPOOl’UCONT.CORlNG @=linmPLlNcH OcoPsk 

C=CUlTlNW 0=OTHER COMMEWS: 

E-23 



Ch;;;E;lM .- 

LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORING/WELL NO: 004-032 PAGE I of I 

FAG1Lb-M PADUCAH GASEOUS DIFFUSION PIANT 

PROJECTNO.: 1999006 ~XNT~~~JECTZ BECHTEL JACOBS 

co- TN&A DRILL- FUGRO GEOSCIENCES 

oRlLLsrARl? 07/20/99 0941 DRILLEND: 07/20/99 1330 

DRlUMETHDD!RlGTVPE DPT COORDINA~ N -1229.00 E -6063.58 

~000nl BY: VIRGINIA MULLINS 

IC DEGCl?lPllDN 

91~~ WAG3SWMU4 

DiW.ER KEVIN VAN DE VUSSE 

BoRwocEDl& 2” 

TOTALDEPTH! 60 FFBGS 

mLRIEL:D 

ELEtfATlON 375.06 ITAMSL 

CoMMENls 

SillyCLAY,sUff,plastic,gmyiahbmwn(lOYTS'&dry 

SiHyClAY,fifm,tracefinesand,nmUledttuwnlshgmy 
((OYR6/Z)andMUeyellowishbrrmn(10YR518),dry 

SandyClAY,Rm, madiumdPeoemetmnd,awe 
imgularbwbanguIargrsvel,motUedyetkwishb~ 
(loYR!3B)andvelypalebrmvnflOYR7/3),moia 

ClayeyWND,medium1Dvery~me@~ 
w~slvd,lmtuedyeliwdshkrmn(loyRsIB) 
end ydlow (lWR7/6), dry bD moist 

sinycuY,stiR,tracetinesand,tracelronoxide 
&inlIQyvMdshbmwn(loyR5186)andanduttkMlye 
bmn (loyR713), dry Gmun&atersamp!a 

wllwtedet55tD&Dtbgs 

- 

U=SHELGYl’UBE R=RGCKCGRlNG FIELD GJC (-.I: 

S=SPLlTSPWN’COUl-.CORlNG H = HYDRWUNCH 0IcOPER.Z 

C=CUlllNW O-OTHER comm: 

E-24 



TiiE;IM 
LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORING/WELL NO: 004-033 PAGE I of 1 
FACILRY PADUCAH GASEOUS DIFFUSION PLANT 

PROJECTNO.~ 1999006 CLIENT- BECHTEL JACOBS 

mrawmu~ TN&A DRILL- FUGRO GEOSCIENCES 

WLLsrm 07/20/99 1535 DuluEIm 07ml99 1115 

DRlUMElliWRlGTypE: DPT WORDINATW N -1481.48 E-6462.81 

LOOOEDBY: VIRGINIA MULUNS 

Lnw0LowcD 

SIRZ WAG 3 SWMU 4 

DRIUERZ KEVIN VAN DE VUSSE 

wRsHoLsDIA: 2” 

-lUlNDEI’M 28 FrBGE 

PROIE~~~N~ D 

EU3ATlON 274.28 FI-AMSL 

sandygnwlly CLAY, sllff# m&m to cuam aad, 
-m~wbaneuiargrsvel,-yellrmldr 
brown(lWRSQ)andvwypslebmn(lOYR7/3),mnkt 

Gmundwabrsampb 

I 

.- 
U’=SHEL9YNEE ReRDCKCDRlNG nELDw(hiwmoD.): 

S=WLKWOOtUWNT.CORlNC. H=HYDRDPUNDH wcoPER.i 

c=clJmNw 0=OTHER WMMayTs: 

E-25 



C&El&%;F,M 

LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORING/WELL NO: 004-034 PAGE I of I 

FAClLllY: PADUCAH GASEOUS DIFFUSION PLANT 

FROJECT NO.: 1 gggoo6 CUENTIPRQECT BECHTEL JACOBS 

COW~RAC~OR TN&A DRIUWNTRACTOR’ FUGRO GEOSCIENCES 

DRlLLmAl?n 07121/99 1245 DRILLENDZ 07/21/w 1400 

DFUUMEIHOD/RI~TYPTYP~ DPT COOROINATES: N -1577.60 E -6311.12 

LOGQEDBY: VIRGINIA MULLINS 

SITE WAG 3 SWMU 4 

&WLER KEVIN VAN DE VUSSE 

BOlE!-lOLEDk 2” 

lUlALDE’lW 26 FTSGS 

FROIECTIONLML: D 

ELEVATION 376.27 FTAMSL 

clayey SILT, fdable, light bmwniah grey (lWRW2) and 
eume brownish yellow (lOYRE’6S), dry 

SMy CLAY, SWI light bmwnleh grey (1oYR6q and 
bmnlah y&w (IOYIW), dry 

GvaWyUAY.&if,pwdysoWrnt3dlum1Damtse 
grained eend, angular to subangular gravel, yellowish 
bnwn (lOYtWS), dry 

u=sHuJ3rnmE R=ROCKCORlNG FIELD WC (ribw3Mrn.F 

S=SPLITSFOOWCONT.CORlNG H = HYDROPUNCH OICOFERZ 

C-CUlllNGS o=oTHER mMt&Nm 

E-26 



chl:;%M / 
LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORING/WELL NO: 004-035 PAGE I of I 

FACILITY: PADUCAH GASEOUS DIFFUSION PLANT smtz WAG3SWMU4 

PROJECTN0.t 199WO6 CUENT&~ BECHTEL JACOBS p~lll~~ KEVIN VAN DE VUSSE 

~ONIRACTOR: TN&A wuuco~l~~c~o~ FUGRO GEOSCIENCES EOREHOIEDU: 2” 

DRILLsrAm 06io7/99 0910 DMLL ERR 06/07/99 1120 TVWLOEPW 23 FTSGS 

DIU.LMEIH~~RIGTWC DPT ~OROINA~ N -1427.02 E -6167.24 momcno~m D MODIFIED 

LOGGEOBY: VlRGlNlA MULLINS EIEVAW 379.03 RAMSL 

LmmLoGlcDEaauFn~ COMMENTS 

Ueyey SILT, Iw$ lkpn yebhh bmm! (lWRS@), dry TIME 0915 wm99 

Clayey SILT, friable, l#~hl bmwnlah grey (1OYR6’2) and 
--ydkwm-mdry 

1 
u=aHELsYnmE R-ROCKCOIUNG FIELD Gc (MAKmmD.1: 

s=spuFswoNl~.m~No H=HYDRWUhlCH GICOPEW 

C=WTIlNGS O=OlliER mrdrum 

E-27 



c~EEiGM .- 
LlTHOLOGlC LOG 

LITHOLOGIC LOG t BORINGNVELL NO: 004-036 1 PAGE I of I -.-.----___ --- ___ ______ ----~~ 

FACIUW PADUCAH GASEOUS DIFFUSION PLANT 

PROJECX NO.: 1999006 cumrnmosm BECHTEL JACOBS 

CoNTRAcToR: TN&A MUU~OMRACTOR: FUGRO GEOSCIENCES 

DRILLSTARE 08tog/9g 0920 omumm 06/W/99 1056 

DRlLLMElHOWWGlYPE: DPT mowl~~~rrs: N -1407.46 E -6463.02 

LOGGGD m VIRGINIA MULLINS 

I 

smz WAG 3 SWMU 4 

DRILLER KEVIN VAN DE VUSSE 

BOREHOLEDU: 2 ” 

TO-V&DEPTH: 25 FTBGB 

PROTEC~ONL~~: D MODIFIED 

ELINATION 376.31 FTMISL 

silly clay, SUR, fdabh IJacB rounded grevel, monled ligrn 
gmy(lOYR7/2)andbrownihyekw(1OYR6@fmdtrace 
darlrbmrm(loyR319h dry 

SlHyCLAY,fbmtotM,Meironoxidenodulesand 
stainlng,gmy(lOYWl~m0tUedbrwnishyelkw 
(IovRstsXdry~~ 

SandyCLN,firm,tracetwdedgravei,flnetomedium 
sand,matUedyekwishbmvm(lOYRW)andligMgrey 
(lOYi&t7tZ),lraceve1ydarkBRybhbmrm(l0YRSR). 

Gmundwatersarnple 

U=BHELBYNBE R=RLXXCORlNG RELO WC (Woo.): 

S=GUJTBPCXWGONT.DORlNG H=HYDROWNCH OICOPER: 

c=clrrrlNGs 0=OlHER COMMENTR 

E-28 



cEK;%M 
LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORING/WELL NO: 0049037 PAGE I of I 

FACUTY: PADUCAH GASEOUS DIFFUSION PLANT sm: WAG3SWMU4 

PRoJEcr No; 1999006 CLIENT- BECHTEL JACOBS DRILLER KEVIN VAN DE VUSSE 

B TN&A DRILL-R FUGRO GEOSCIENCES BDREHDLEDVI 2” 

~musmm 08/09/99 1235 DRILLEND! 08/09/99 1440 lwrALDEPTw 45 FrBGs 

DIWLM~~~D/RIGTYPE DPT momks: N -1 191.26 E -6424.53 -ONLEVEL: D MODIFIED 

L~OOEP BY: VlRGlNlA MULLINS EEVAllW 376.66 ITAMSL 

LnHoLoGlcDEscmFnoN mMMENTs 

UtweySlLT,sRff,baceRnesand,tmceimnoxide nm1240 fmas/B2 
~lo-~wpY (lam and bmnleh 

U”SHELBYNBE 

S4PLlTSPOONICOHT.CORlNG 

C=CUTlHWS 

R=RDDKDDRiNG 

H=HYDRUWNCH 

O=OlHER 

FIELD GE &kaQmoD.): 

ox: 0PER: 

mmENl-s 

E-29 



c~~~~%M - 
LITHOLOGIC LOG 

slRy CLAY, lllm, bace fine eand, motlled gmy (lrn), 

Sl~YY,fbm,tramfinesend,rottledgrey(loyRBIl) 
andIRUeyel!wishbrorm (lOYR!V4), dry 

TIME OS10 a5m99 

slllyclAY,nlm,Iracelmnolddeetelnlnglfinesand, 
llgMbmwnkhgmy(lCWRWZ)andiRUebmvmish 
yellow (1~ mlBt 

TennlnatedatWRbgs 

Gmundwabrt3ample 
CUlleCtedet2OtD25RbgB 

U = SHELBY TUBE ’ R-ROCKCORING 

S = SPLIT SPOONf CONT. CORING H = HYDROPUNCH 

c=cumNGs o=oniER 

FIELD GG (MAKEIMo(l.): 

GK OPEL 

COMMENTS: 

E-30 



c~zFitM - 
LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORING/WELL NO: 004-039 PAGE I of I 
FAmlm PADUCAH GASEOUS DIFFUSION PLANT 

W(OJECTNO.: 1999006 QIPIT/PRMCT: BECHTEL JACOBS 

CDN~RAC~OR TN&A mucmnaamz FUGRO GEOSCIENCES 

0RnLBTAm 08/11/99 0655 maa: 08/11/99 1030 

DRILL-RIGTYPE: DPT ~OORWNATCB: N -1223.81 E-6135.62 

LOOOEDBY: VlRGlNlA MULLINS 

DEPTH RAD lI%r. 

0, NlEftVALNUMBER~ CPM tz 

LrrHoLoGlc DEBUWTION 

o- 

‘SITIZ WAG3SWMU4 

DRULER KEVIN VAN DE VUSSE 

BOREHOLEDU: 2 ” 

TDTALDEPRL 36 FTBW 

PROTECTION D 

ElJkVAllW 375.75 FTAMSL 

mMMENls 

SendygradyCL4Y,nmd4mtucmseeand, 
---- 

SandyCLAY,flrm.finebmedlumsand,becegravelat L - -,- ntdE Iwo 
-T-z-,- 

TennlnaWat36R~ 

Gmundrratsrw 
ahctedal3lto36Rbgs 
lNlBRS,SiWlpbID 
w4os9wAo4oc 

U=8HELBYlUBE 

s=swrswoNIcoM.mmffi 
C=CUlllNGS 

wwxxmfws 
H=HYDROPUNDH 

0=OTHER 

FIELD Gc(MuwMoD.~ 
G/c OPER 

mMMENm 

E-3 1 



CE&WE;M ,^ 

LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORING/WELL NO: 004-040 PAGE I of I 

FAGBJlYt PADUCAH GASEOUS DIFFUSION PLANT 

mm NO.: I999006 cuwwfaiicrz BECHTEL JACOBS 

- TN&A DRUI- FUGRO GEOSCIENCES 

DRILLSTART: 06/11/09 1230 ~1uum 06/11/99 1422 

DRlU.UERiOWRGTYPE DPT ~0012~1~~ N -1229.83 E -6223.62 

-BY: VIRGINIA MULLINS 

sm: WAG 3 SWMU 4 

DRU.& KEVIN VAN DE VUSSE 

BDREHDLEDIA: 2” 

To-rALDEPnk 25 Frm 

PRDTECT~ONLML: D 

aEvAnoN 376.15 FTAMSL 

DEPTH 

0 NlERVA 

o- 

3.0 

3.0 

9andy91avellyCLAYat3’AS’,medh~mtaamwisand, 
wbengulargrevel,dakV-(lOM;1414),dry 
4,56”SllhlCLAY,~,diveglg’(5Y512,dry 

Silly CLAY, firm, irace iron oxide staining, mded liiht 

Teminatadat25Rbgs 

Gmundwabxsample 
coUecledti201D25Rbgs 
onfU24,sampleID 
fxJww= 

u=sHElBYNeE R=RDCXCDRlNG FIELD G/c (MAKEiuoD.): 

s=sFLrrsf%xwmNT.mF!lNG H = WDRDPUNGH WCOPER 

c=aJmNGs O=OTHER CoMMEEcTs: 

E-32 



Yi!tEziM 
LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORING/WELL NO: 004-041 PAGE I of I 
FACAilX PADUCAH GASEOUS DIFFUSION PLANT 

PROJECT NO.: 1889006 WENT/PRWECT: BECHTEL JACOBS 

canacmt TN&A DRILL- FUGRO GEOSCIENCES 

DRlusrm o6mm 0906 DRILLEMI: 06/16B9 1340 

DRIUMEIHODIRIGTYPE: DPT tzixmn~~lrrrs: N -1276.32 E -6264.48 

-BY: VIRGINIA MULLINS 

-iC DESCRlPllON 

SITE: WAG 3 SWMU 4 

DRILLER: KEVIN VAN DE VUSSE 

WREHoLEnu: 2” 

TOTAL~EPTHZ 24 FTBGS 
PROIECTIONLEVUG D 

~EVNION 376.28 FTANSL 

Silty CLAY, flnn, barn fine sand, lh#t gmdsh gmy 
(wRwl)aMlmbBlIrobdhyslkw((ml,mDist 

U=8HELGYlURE R=ROCRCGRtRG FIELD G/c (tAnwwD.1: 

S=SPLlTWOOtUCONT.CORlNG H=HYGRGWNCtl G/COPE& 

c=cumNGII 0=OlHER 

E-33 



c&!::YM ,- 
LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORING/WELL NO: 004-042 PAGE I of I 
FACIUM PADUCAH GASEOUS DIFFUSION PLANT 

FROJUXNO.: 1999006 CUEHTIPRMCT: BECHTEL JACOBS 

capmuc~o~ TN&A ~uucommcxm FUGRO GEOSCIENCES 

DRIUSTART 06/16/99 1425 DRILLEND: 06/17/99 0620 

DRlLLMl3HOWRlGlWEt DPT cuom~~ N -1346.02 E -6321.30 

L-BY: VlRGlNlA MULLINS 

LmmLoGuz-ON 

sn-e WAG 3 SWMU 4 

DRII~ER: KEVIN VAN DE VUSSE 

BOREHOLEDIAZ 2" 

TonLDEPlw 30 FrBGs 

mxommo~- D 

ELEVATI~ 376.37 FTAMSL 

CoMMENTa 

SMyCLAYat9'-4~,5,,motlledgmy(lWR!9l)and 
diwky&wMb~(lWR4k3),dry 
4%3'ClayeySILT,sUff,grat3&hgmy(lOYRWI),d1y 

SiHyCLAY,iInn,motUedgreenishgmy(lWfWl)and 
yea- brown (lwRus), dry 

SandyClAY,firmWiff,fitwand,mot!ledBghlgrey 
(lrMt7/l)and blwniahy8lkw(lgYRS/S~ moist 

salxly CLAY, film, llna eand, light yelkwkh bnwll 
(lWRS/4)andiilUf~eyeUawkhkorm(lWR!N),dryto 

SandygmveliyClAY,sM.subangulargmveLmedium 
!oawsasand,darkyWwishbmrm(lfRR4B),moM 

U=SHElBYNRE R=RCJCKCORlNG nEmGc(lAw3mo.~ 

S=SFLlTSKXNCONT. CORING H = HVDROPUNCH Gfc0PER.i 

C=WlllNGS o=oTHER COMNPITS: 

E-34 



c~~~EGM 
LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORlNG./WELL NO: 004-043 PAGE I of I 
FAClUlYi PADUCAH GASEOUS DIFFUSION PLANT 

FRPIECTM.: 1999006 CLlENT/PRGJEcT: BECHTEL JACOBS 

- TN8tA DRILLCONTRAC~OR FUGRO GEOSCIENCES 

DRa.Lslm 08/17/99 0645 DRnLENDz 06/17/99 1050 

DRIUMZHOWRIGTYPE: DPT -m N -1266.03 E -6347.76 

LOQGEDBY: VIRGINIA MULLINS 

LnHoLoGlcDEacRlPnoN 

srm WAG 3 SWMU 4 

DRU.IERZ KNIN VAN DE VUSSE 

BoREHoLED~ 2” 

lwrALLEPlHt 25 FTBGS 

PROTECTIONLEVEL: D 

ELEvmoN 375.94 FrAMsL 

SlllyClAY,limkffiable,nMladR&tgmy(lOYR7k?)and 
vs-~w=waby 

snyclAy,stiRnghtyIwwl5hbtuwn(loyR814)andntaa 
dark ytlwblh bmwn (loYR~), lnolal 

U=8HU5YlURE R=ROCKCGRlNG FIELD GE (3AwamD.j: 

S=St3JTWODWCONT.COFUNG H=HYGRGPUNUi G/coPER.z 

c-CumNGa o=onfER COMMENTS: 

I 1 

E-35 



LITHOLOGIC LOG 

LlTHOLOGtC LOG 1 BORING/WELL NO: DPT 004-044 PAGE I of 1 
FAUlJTYt PADUCAH GASEOUS DIFFUSION PLANT srre WAG 3 SWMU 4 

PRDJECf NO.: 1999006 UJENWRDJECT: BECHTEL JACOBS mum KEVIN VAN DE VUSSE 

- TN&A cmu.~ FUGRO GEOSCIENCES aoREHoLEDIA: 2” 

musrm 06/17/99 1230 DRILLEND: 06/l 7/99 1502 luTALPEpM: 40 FTBGS 

DR~UM~D/WOTYPE: DPT coorn~~~rrs: N -1259.70 E -6447.56 PRO-~~ORLML: D 

LOOOEDBY: VlRGlNlA MULLINS ELWAllON 376.64 FTAMSL 

EPlH 

0 lNlERVALN~~~~ ,” 

MR. 
LtTHOLOGlC DESCRIF’TION COMMENTS 

Es3 
O- 

10 - 

15 

20 

25 

30 

35 

Sandy,dapyGI?AVEL,mediimbcoarsecmnd, TIME 1315 
.s&anguiargraveldarkyekwkhbmrm(lWR4/4),mDiet 

TIME:1330 

Refwalal4oflbgs 

Gmwhvaterersample 
mbcledel37lD4onbgs 
on8H7,!3anipielD 
004044WM4oc 

1 

U=SHELBYlUBE R=ROCKCDRlNG FIUDOICO: 

S=SPLlTSPOON’coNF.CORlNG H = HYDRDPUNCH G/coFuL: 

C=CUlllNGS 0=OlHER CoMMm 

E-36 



1 
ckt::%M 

- 

LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORING/WELL NO: 004-045 PAGE I of 1 
FACUJlYz PADUCAH GASEOUS DIFFUSION PLANT 

FUOJECTN0.z 1999006 CUPSTIPRMCT BECHTEL JACOBS 

- TN&A ~~COMIUCTOR: FUGRO GEOSCIENCES 

DRILLsTm 06/17/99 1530 DRILLENQ 06/16/99 1055 

~RI~MEIHOWRIG~ DFJT ~~RDINATES: N -1316.40 E -6447.37 

LOOOEDBY: VlRGlNlA MULLINS 

LllHoLoGIc D~PlloN 

smz WAG 3 SWMU 4 

DIULLER KEVIN VAN DE VUSSE 

BOREHOEDIA: 2” 

TOTMDEPW 30 FreGa 

PMlECWNU?V?%D 

ELEVATION 376.64 FTAMSL 

COMMENTS 

i 
U=SHELBYlUBE R=~~~~KC~ORING FEID GE (tswEfMo0.): 

S=SfWTSPOON’COW.CORlNG H=HYDROPUNCH acoPE?.: 

c=clmwGe o=oTHm CoMMENm 

E-37 



cK:EM .-. 
LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORING/WELL NO: 004-046 PAGE I of 1 
FAQUTY: PADUCAH GASEOUS DIFFUSION PLANT 

PROJECTNO.: 1999006 CLIENT/~~IE~ BECHTEL JACOBS 

#)NTRACTOR TN&A DRuCOKRUCTOR FUGRO GEOSCIENCES 

DRlusrARlt o6l16l99 1220 DRILLEND: 06/16/99 1515 

DXlUMEWGWRIGlYPE: DPT COORDINATOR N -1357.32 E -6404.45 

LOOOEDBY: VIRGINIA MULLINS 

m 

o lNlERVM Nz: “w g iii 

LITHOLOGIC DESCRIPTION 

O- 

sm WAG 3 SWMU 4 

DRULER: KEVIN VAN DE VUSSE 

eoREHoLEDl& 2” 

-WTALDEPII+ 24 FI-~0s 
P-LEVEL: D MODIFIED 

ELEVATION 375.60 FTAWI. 

COMMENTS 

Ez ul 750 a 
1 SlltyaAY,snlf,tmmennesand.yeaowEBhlNlAwl 

(lOw?!xi)maabdwithiightgrey(l(IYR7/l),dry .:I r: nME: lB5 08mm _ _ _ e 

sandy gmvelly CIAY, atiff, nledlunlto weme.l3end, ------- TwE: 1515 
subanQulargmveldarkyellowishbrown(loYR4/6~ ------- 
* RelImlatZ4ftbgs 

35- 

40- 

4- 

50- 

55- 

. 
50 

U=sHElEYlueE R=RO#(I~ORJNG FIELD GIG (MAEWIG.): 

S=EiPlJlSPOWUCONT.CORlNG H=HYDROWNCH GlcoPEFl.z 

c=cumNGe 0=OlHER CoMMENm 

E-38 



cvMAs;;%M 
LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORING/WELL NO: 004-04708 I PAGE 0f 1 

FACiLMz PADUCAH GASEOUS DIFFUSION PLANT 

PRGJECTND.: 1999006 ammwamn BECHTEL JACOBS 

co- TN&A mu CONRUCTOR: FUGRO GEOSCIENCES 

uNLLeTARr. 06/19/99 0935 DRILLPB: 06/19!99 1246 
I 

sm WAG 3 SWMU 4 

OWLLERZ KEVIN VAN DE VUSSE 

soRmoLEolk 2” 

lUTALDEi=ll+ 24 FTBOS 

ORlLLMl3HOWRlGTypE: DPT COOROINNEG N -1436.23 E-6062.64 -ON LEVEI D MODIFIED 

UX~OEDBT: VlRGlNlA MULUNS ELEVATION 376.17 FFAMEIL 

Cleyey SILT, stHf,Inuiefinemnd,lipMgmy(lWR7/l) 
enh-fm kom (lovRsrs), dsI 

lrw~oemple 
dkciedatPto24ftbgs 
nSMhmmpleID 
Mo47wAmc 

rc”“> 
U’=GHELGYlUEE R=RGCR WRING !=lELooIc(MAKEIMw.): 

6 = SPLIT SPOOtU CONT. CORING H=HYGRGWNCH Gfc0PER.i 

CzCllllMW O-OTHER coMMENTsz 

E-39 



CEMS TEAM .- 
WAG 3 RI 

LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORING/WELL NO: 004-047 PAGE I of 1 
FACIlJlX PADUCAH GASEOUS DIFFUSION PLANT 

FRWECT NO.: ~999006 CLlENTPRDJECT BECHTEL JACOBS 

CON-INACWR: TN&A DMI.L-HTRACTOR: FUGRO GEOSCIENCES 

oRlusrm 06/19/99 1220 DRILLEND: 06/19/99 1245 

DRILJ. MEIHOIX RIGTYPE: DPT COORDINATES: N -1439.91 E -6102.31 

L~~QEDBY: VlRGlNlA MULLINS 

srw WAG3SWMU4 

DRlLLERz KEVIN VAN DE VUSSE 

WREHGlEDW 2” 

ToTALoEPllk 3.5 ITeGo 

PFWECTIONLEML: D MODIFIED 

ELEVATION 376.26 FTAMSL 

TIME:0805 Wl9/!48 

BoflngteImbwdEt3.5ft 

15 - 

20- 

25- 

M- 

X5- 

40- 

45- 

Xl- 

55- 

60 - 

U~SHELBYlUEE R=ROCKCGRlNG FELoGlc(MbEMoD.): 

S = SPLIT SPOON’ CONT. CORING H = HYDRGPUNCH WC- 

C=CUTllNGS 0 =.oTHER COMMENTS: 

E-40 



ckY%:YM 
LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORING/WELL NO: DPT 004-048 PAGE I of I 

FACILITY: PADUCAH GASEOUS DIFFUSION PLANT 

PROJECT No.: 1999006 QIEMIPRMCT BECHTEL JACOBS 

- TN&A DRILL-R: FUGRO GEOSCIENCES 

DRILLSTART 06/19/99 1320 DRILL- 06/19199 1600 

~ILLMEIIWWRIGTYPE DPT COORDMA~ N -1603.66 E -6071.97 

LOQQEDBY: VIRGINIA MULLINS 

811~: WAG 3 SWMU 4 

DRUBRZ KEVIN VAN DE VUSSE 

BDREHDLEDlk: 2” 

TOTALDEPTH: 6 ITBGS 

P-LEVEQ D MODIFIED 

BLEVAllON 377.06, FTAMBL 

COMMENTS 

TIME: 1325 0NwBQ 

BollIig temlhted St6 R 
bgsiholewmofbt 

2D- 

W- 

SD- 

35- 

40- 

45- 

SO- 

Ss- 

80 

U=G~~BBYNBE R=RDCKCDRlNG nElDuc(hcMmKm.): 

~=~SF~~~~~C~~.CCRING H=HYDRDpURCH Gtc0FER.i 

C=CUl-WGS o=oniER mMMENm 

E-41 



CE$~SGTg,M .- 

LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORING/WELL NO: 004-049 PAGE I of I 

FACKllY PADUCAH GASEOUS DIFFUSION PLANT 

PROJECT NO.: 1999006 UIENTIPRQIECT: BECHTEL JACOBS 

WNIMCKR TN&A DWU~OMRAC~OR FUGRO GEOSCIENCES 

mlusTm 08/20/99 1040 DRIUBND: 08/20/99 1400 

DRlLLYl3HOD/RJGWPE DPT COORDINATES: N -1557.67 E -6113.06 

LOGGEDBYZ VIRGINIA MULLINS 

SITE WAG 3 SWMU 4 

DRJLLERZ KEVIN VAN DE VUSSE 

soR!moLEDIA: 2” 

TDTALDEFM 21 FTBGB 

-ON- D MODIFIED 

f3SVAllON 377.06 RUBI. 

CiayqSlLT,i%mtoewI,molUedlightgmy(lWR7/l)and 
IWebmwnishyallow(l~,dry 

Silly CIAY, wft, base iine sand, mottled Ill gmy 
(lWR7/l)and yellowish bmwn(1WR!Y8),moisttowet 

SlllyClAY,wft, hceRnesand.motbdllghtgrey 
(lOYR7/l)andyellawlsh lwyw~ (lWl3!N),moM 

SillyCiAY,.sM,nmdhnntocuarsesand,subangular 
gravel, vellowhsh - (lo-), dry 

Gmundwabr sample 

U=S!4ELGYNBE 

S = BPUT SPOOtU CONT. CORING 

c=cumNGs 

R=RDCKCORlNG 

H=HYDRDFUNCtl 

o=oTHER 

FIELD Gtc (MAKEIMOD.): 

WC OPERA 

mMMErm% 

E-42 



Yl!EiY 
LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORING/WELL NO: 004650 PAGE I of I 

FAclLrm PADUCAH GASEOUS DIFFUSION PLANT sm WAG 3 SWMU 4 

PROJECTNO.: 1999006 CLIENT~~JECTZ BECHTEL JACOBS DRILLER: KEVIN VAN DE VUSSE 

co- TN&A mu- FUGRO GEOSCIENCES BoREHoLEolk 2” 

oRe.LsTART 08/20/99 1430 DRIUENO: 08120/99 1535 TOTUDEPIHZ 19 FrBBs 

DRllLMElHDWMGTVPE DPT COORDINATES: N -1569.71 E -6463.30 mummo~- D MODIFIED 

LWOEDBY: VlRGlNlA MULLINS RJZVATIDN 371.34 RAMSL 

COMMENTS 

U=SHEWNBE R=RDCKWRlNG FE!& wc(tlwEma.): I 

S’SPlJl-SF’OONfCOHT.CORlNG H=lWDRWUN#i GICOPERZ 

c=curnNGs 0=OTHW coMaaENm 

. 

E-43 



CEMS TEAM 
WAG 3 RI 

LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORING/WELL NO: 004-051 PAGE I of I 

FACIUW PADUCAH GASEOUS DIFFUSION PLANT SITIZ WAG 3 SWMU 4 

PROJECT NR: 1999006 ~IENT~~JE~ BECHTEL JACOBS DRILLIX KEVIN VAN DE VUSSE 

~OKIRACTOR: TN&A ~ILLCOMRACTOR: FUGRO GEOSCIENCES GOREHoLEObk 6 l/4” 

DRUSTART: 08/16/99 1053 DRILLEND: 08/17/99 0930 loTALoEF+lHz 51 RBGS 

DRlLLMEiH~RlGTYPE HSA COORDINMES N -1470.51 E -5033.90 vLnm:D 

LOGGED By: SCOT DOLVIN wwncw4 377.53 RAMSL 

DEPTH SAMPLE RM INi%. 
m INTERVAL NUMBER v CPM 33 

LlmoLoGIcDEawlPnoN COMMENTS 

D- 

S- 

Clayey SAND 1D Sandy CLAY, aoma gravel, ----TlMEWXl 

mdlumwellsoftdf&mmdedaand,~ 
bl ~‘oyR518),~llhtty~ - - A 1 TIME: 1515 

----TIME:1605 

u=sHELBYNBE R=ROCKCORlNG FIELD Gc (lhwwMoD.): 

S=SPLlT-CONT.CORlNG H = HYDROPUNCH GCOPER.: 

c=aJmNGB O=OlHER col4hEN-m 

E-44 



cEEiiM 
LITHOLOGIC LOG 

F- 
U=SRElBYNSE R=ROCKCGRING FlElDGc(M4lamw.): 

@=6PLlTSPWl’UCONT.CORlNG @=HYmofuNcH G/c OPERG 

c=aJmNGa o=oniEft c0MMEN-m 

E-45 

LITHOLOGIC LOG 1 BORING/WELL NO: 004-052 PAGE I of I 

FAULJIT PADUCAH GASEOUS DIFFUSION PLANT SIR WAG 3 SWMU 4 

PROJECTNOZ 1999008 U.IENT~ BECHTEL JACOBS MUUER JEFF BROWNFIELD 

EOMRACTOR: TN&A DRULB MILLER DRILLING BOREHOLEDW 6 l/4” 

DRILLsTARr 08/17/99 DRILL= 08/17/99 ToTALDEPna 51 RBGB 

DRI~MEIH~~RIGTYPC HSA COORDMC;IES: N -1291.76 E -8394.03 PROIECTIONLWEL D 

LOGGEDBY: SCOTT DOLVIN ELBvAnoN: 377.64 RAMBL 

DBPlH SAMPLS - rLsl?r. 
0 j&JlERv& I%7 

LnwoLoGlcDBscRlmoN 

o- 
clevey SILT, crumbly, no p-ImUd@, &~Mten 
WfWb*~(‘OYRBIBXdry 

I- 

lo- 



YkEiiM 
LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORl[rlG/WELL NO: 004-053 PAGE I of I 

FAWJlX PADUCAH GASEOUS DIFFUSION PLANT sm WAG 3 SWMU 4 

PROJECT NO:. 1999006 WENT~PROJECTZ BECHTEL JACOBS DRILLER: KEVIN VAN DE VUSSE 

~OHIRACTOR: TN&A D~LBR: FUGRO GEOSCIENCES BOREHOLEDW 2” 

ORII.L~~ARR 08/31/99 1325 DRILLEND: 08/31/99 Iddo NTALDEPTHZ 25 FTBGB 

DRlLLMEMODlRlGlWE: DPT COORDINATOR N -1346.02 E -5812.87 PRUIECTIONLEVEL: D MODIFIED 

LOOOEDBT: VlRGlNlA MULLINS ELEVATION 374.45 FT AMGL 

silty CLAY, firm, tIac8 he sfmd, tram mats, gmellish 
gw (1OW’h dry to - 
SlltyClAY,flmdoeUff,lmceRneaandandlmrmlde 
stainlng,momt3d~htgmenbJh@ray(loYR7/l)d 
yelbwMbfown(10YR!Y6), nIoY 

U=GHELGYNBE R=RUXWRlNG FIBLD G/c (MAKEIMDD.1: 

S=SPLlTSPtX2WCONT.CORlNG H - HYDRWUNCH GICOPERZ 

C=CUlllW o=oniBR COMMENTS: 

I I 

E-46 
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ck!&FitM 
LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORING/WELL NO: 004-054 PAGE I of I 

FACIUIX PADUCAH GASEOUS DIFFUSION PLANT 

PRMCTNOA 1999006 ~JENT/P~JECTZ BECHTEL JACOBS 

WMRACTOR TN&A mu- FUGRO GEOSCIENCES 

DRkLsTARt 08/31/99 0830 DRJLLBNDZ 08/31/99 0955 

DRIIJ.~~HOD/RIGT~~E: DPT COORDINATES: N -1204.97 E -5597.45 

LGGGEDSW VlRGlNlA MULLINS 

SIIIZ WAG3SWMU4 

DRlLLERz KEVIN VAN DE VUSSE 

BoREHoLEDlk 2” 

lvrALDEPnt 20 RBGS 

PRDIECTIDN LEVB: D MODIFIED 

ELEVATION 370.77 RAMSL 

u=BELBYNBE R = RDCK WRING FlELDG/c(MAKUMOD): 

B=SPLITSWON~CDNT.WFUNG H=HYGRGPUNCH (uc0ER.z 

c=culnNGs O=OTHER cohlMENm 

1 I 

E-47 



cF!E%M 
LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORING/WELL NO: 004-055 PAGE I of I 

FACUlTYi PADUCAH GASEOUS DIFFUSION PLANT 

PROJECT NO.: 1999006 cum/~~o~~~ BECHTEL JACOBS 

WNIRACNRZ TN&A DRILL- FUGRO GEOSCIENCES 

DRILLSTART: 08/31/99 1030 DRILLEND: 08/31/99 1245 

DRIUYETHO[YRKIT DPT COORDINAIESZ N -1472.00 E -6513.69 

-BY: VIRGINIA MULLINS 

sm WAG 3 SWMU 4 

DRIW KEVIN VAN DE VUSSE 

SDREHCXEDU: 2” 

lDTALDEPm 25 RBGB 

mwramo~w D MODIFIED 

ELEVATION 371.59 ITAMSL 

Slly CLAY, lfm, mttled yeflowfsh bmwn (lOYR!Xt) and 
lffjht gmy (IOYRVI), mdst 

grere10YR7/2)andd8rfcyaforvishkavn(’OYR~, 

SfftycfAY,fhm.tracestletomedllml sand, mottled 
FpsflkDrm(‘wIwB)sndgllsy(l~),~~ 

San&y, gmwffy CLAY, medium to mama sand, 
subangulartowbmunded~gmvel,tiyelkmish 
bmwn (IOYRM), mofat 

22’43 sendy, glswlly CLAY, medfum tD ccame sand, 
subanguinrtosubmundedcherlygraval,darkyelkw$h 
brown (IOYfWB), moist 

S&g terminated at 25 11 bgr 

rz3wYsmycLAY,swf, pfBsuc#tramflM4aand, mDffled 
dadcyeflDwidr bmwn (lOYR4B) and figfltgmy 

- 

lk=SHELSYNBE R=RDCKCDRlNG FIELD WC (M/uEMw: 

S=SPUTSPOOPUCONT.WRlNG H - IWDRDPLJNCH 0IcoPER.t 

c=cumNGs o=olHER COMMENTS: 

E-48 



Yi!E:Y 
LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORING/WELL NO: 004-056 PAGE I of I 

FAClUlYz PADUCAH GASEOUS DIFFUSION PLANT 

PRwEcrNo.: 1999006 CUENT/P~JE~ BECHTEL JACOBS 

WNTRENR TN&A DRILLCONTIUCTOR FUGRO GEOSCIENCES 

oRlusrAm 08l30/99 1040 DRlLLENlx o8l3ol99 1355 

DRILLMBTH~~RICT~~E: DPT OOOROINATER N -1470.82 E -8027.11 

i.owmm VlRGlNlA MULLINS 

urHoLoGlcDEScRlFlloN 

sm: WAG3SWMU4 

DRRLERZ KEVIN VAN DE VUSSE 

BOREHOlEW 2” 

TOTALDEPTHZ 24 FTBGS 

PROTECTIONLEVEIZ D MODIFIED 

wzvmm 377.42 FTAMSL 

U~BHELBYNBE R=ROCKCORlNG flElD GE (hwomw.): 

S=BFUTBPOOWZONT.CQRING H=HYDROPUNCH 0IcOPER.t 

C=CUlTlNGS O=OlHER cohlMp(Is: 

I I 

E-49 



cLY%;%M 
LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORING/WELL NO: 004-057 PAGE I of I 

FACILIW PADUCAH GASEOUS DIFFUSION PLANT 

PROJECT NO.: 1999006 CUB BECHTEL JACOBS 

-R TN&A ~WNTRACTOR FUGRO GEOSCIENCES 

DRILLSTART: 08/30/99 1040 -END: 08/30/99 1355 

~~M~HO~RIG~PE DPT WORMNATES N -1470.82 E 6027.11 

LWOB)BY: VIRGINIA MULLINS 

srre WAG 3 SWMU 4 

DRIUER: KEVIN VAN DE VUSSE 

SDREHDLEDU: 2” 

TOTALDEPTH: 24 R BGS 

EON LEYEL: D MODIFIED 

ELEVATION 377.42 FIAMS~ 

line sand, imoe Iron oxide 
WR7i2)andpllowbmwn 

Sandy, gmveny CLAY, medium to maree sand. e&angular 
tos-gravel,mottleddarltyeaavishbmrm 
(ltlYR4B)andsomagrey(lml),dlytomdst Barirqjt~1minatedat24ftb$ 

lJ=SHELSYlUBE R=ROCKCDRlNG FIELD GtC (MAKBM0D.z: 
6 = SFLITSPOON’ CONT. WRJNG H = HYDRDPIJNCH G/coPERG 

C=ClllllNGB O=oTHER CoMUENm 

E-50 



ctE:%M 
LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORINGMIELL NO: 004-058 PAGE I of 3 

FAClLlWz PADUCAH GASEOUS DIFFUSION PLANT SITE: WAG 3 SWMU 4 

FROJECIWO.: 1999006 QIENTIPRAIECT: BECHTEL JACOBS DRILLER: DARRIN HUNTER 

- TN&A DRILL~ONTRACTOR MILLER DRILLING SORENOLEDW 5 l/4” 

oRlu.mm 09/13t99 1746 ORLLEND: 09/15/99 1100 TOTALDEPIHZ 156 FTEQS 

DRJI.LHEMOCYRIQTYPE: DWRC WOROINA~EP: N -1346.02 E -5812.67 ~OTECTIONLEVP: D MODIFIED 

-BY: BRIAN JENKS ELEvAnoNz 374.45 FrAMsL 

1EFrN coMMENls 0 -a ---:g 
LmioLoacDEscRlmoN 

-ml 
0 

OKW 0 N-=H@ f?EidB$d=5OOplll 

I . Nohe% 
OKeD 0 m!rdrl#edDPTloc&n, 

nomlom 
10 

SlLT,omelinegmlned6end,sfewomllgfevols 

ii6 
nnebtlnegmlned,wellulIted,yellnnrishlon 

a 

I I 
U=SHELBY’IUBE R-ROCKCORNQ FIELD OIC (mw.): 

@=wLlTsFwNlcoNT.coRJNQ @= HYDROFUNCH Q/coFJER 

C=CtlTWQS 0=OlWR COMMENTS: 

E-5 1 



CEMS TEAM .^ 
WAG 3 RI 

LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORING/WELL NO: 004-058 PAGE 2 of 3 

FACU’W PADUCAH GASEOUS DIFFUSION PLANT SITE WAG 3 SWMU 4 

FROJECT NO.: 1999006 CLIENTIPRQIECT: BECHTEL JACOBS DRILLERZ DARRIN HUNTER 

CONRMNR TN&A DRILL~~~ACTO~ MILLER DRILLING SoREHolEDLA: 5 114” 

Dwusrm 09/I w99 1745 DRUEND: 09/a/99 1100 l’OTALDEPTR 156 FrE6s 

llRKLMEMOWRl6lWEz DWRC CDORDINATES: N 1346.02 E -5612.67 FROTETION- D MODIFIED 

I.OGOEDBY: BRIAN JENKS ELEvAnoN: 374.45 FrAMeL 

ml-H SAMW 13m t&l%. 
m, NTERVAL NUMBER =iF=is 

lJlHOl.06lC DESCRIPTION cold6wNls 

00 

SAND, tmoe dlt, fine to very floe gmlned, vAkofW, TopofRGAat85to 
BKal 0 

yel~~(~oyRsIB) @ffbes 

06 

BKm 0 ~.dly~&WD, amae sand, angularto fnbmunded, 

70 

TOpOfMCNtd~tltQ9ltbgS 
loo 

lob 
CiAY,fewcfmangmvekfimttomediumdenee,p4atio, 

CLAY,stiff,wydense,plasUc,dadcBlBytnblack 

- 

IJ-SHELBYNBE R=RocKcoRlN6 FlELDorc~.~ 

@=sPLrrQWONlcoHI.coRlN6 @=~oFuNcH Q/cofw?.z 

C=ClJlllN(SS O=OlHER mhtmtmk 

I 

E-52 



:- c;Y::v 
LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORING/WELL NO: 004-058 PAGE 3 of 3 

FACILIW PADUCAH GASEOUS DIFFUSION PLANT 

FROJEIXNO.: 1999W6 CLIEM/PROT~CT: BECHTEL JACOBS 

- TN&A DRILL- MILLER DRILLING 

DRluolbRR 09/u/99 1745 Imum 09/1!5/99 1100 

DRIUMETHOWRW-IWE DWRC CODRINMATEB: N 1346.02 E -5612.67 

U)(;OEDBY: BRIAN JENKS 

81~~: WAG3SWMU4 

D- DARRIN HUNTER 

eDREHoLEMA: 5 114” 

TOTALDEFM 156 FTSW 

PROTECT~ONLML: D MODIFIED 

ELEvAnoNz 347.45 FrAMeI. 

CLAY, wmbl, very herd, dmm bkk 

U=SHEIBYNSE R-MCKCORlN6 FlMwc(MhKmma~ 

@=sluTSFocwCONT.coFuN6 $‘HYDROFlJNM Qtc0FER.z 

C=CUllUGS O=OlHER CohwENm 

E-53 



cKEiM 
LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORING/WELL NO: 005013 PAGE I of 3 

FACU.lTt PADUCAH GASEOUS DIFFUSION PLANT SITE WAki 3 SWMU 5 

PR~ECTNO.: 1999006 CLIENT~~JECTZ BECHTEL JACOBS DRIUERZ DARRIN HUNTER 

CONTRACTOR TN&A DRIUCONTRAC~OR MILLER DRILLING su?EHol.EoIA: 5 l/4” 

DRNJ.~TART 09/25/99 1615 DRo.LENoz 09/25/99 1430 TDTALDEPTHZ 156 l=fme 

wu~miowRIGTYPE: DWRC COORDIMTESZ N.202.69 E -6600.13 PRQ~ECTK~LEVEL: D MODIFIED 

LOWEDBY: BRIAN JENKS ElEvATI(lN: 370.29 FrAMsL 

JEPTH SAMPIE RAD MH&. 
0, =sF-=w 

urtlow6ic DEEcRlPlloN c0MmENl.s 
NTERVAL NUMRER 

0 

SILT/SAND, yell- .---- 1 RadSKGD=7Ocpm 
OK60 0 

6 

Maw 0 *sample 

SILTICLAY, brown bD yellowish-brrmm, damp to m&t 

SUtySANDtowdySILT,hcetinegrwel 

55 
CLAY, Rnn, llmhtt? plcLwty .lrgm gwy to gmy, mdst 

U=sHELeYNsE 
@=SPUTS~CONLCORIN~ 

C=CUlllNQS 

R=ROCUCORJNO 

Q)= HYDROPUNCH 

o=olHER 

FELDOIC (MI\KEIMoD.): 

6/c 0PER.t 

COMMENN: 

E-54 



cLl%iv 
LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORING/WELL NO: 005-013 PAGE 2 of 3 

m PADUCAH GASEOUS DIFFUSION Pli4N-T smz WAG 3 SWMU 5 

PRQIECTNO.: 1999006 #IPITIPRDJ~ BECHTEL JACOBS DROLLER DARRIN HUNTER 

- -l-N&A DRILLCONTRACTWI MILLER DRILLING EoRNtaEDu: 5 114" 

wusww W/25/99 1615 wumm 09/26/99 1430 TQCALOEPM: 156 FreQs 

DRlUMElHOWRl6WPEt DWRC -m N 202.69 E 6600.13 PRONCTlONlEVEC D MODIFIED 

-BY: BRlAN JENKS EEvAllDNt 370.26 Frmsl. 

JEPTH SMWLE - t&k 
0 -a 

*-=iw=- I3 

LfTHOLO6lCDESUWllDN 

60 

NW 0 
WJDandGRA~cmma,moders$lywelki#ted 

GlWEL,somemnd,iinebmadiumgmhedmnd,cwm 4; ‘. 
OKW 0 gravel-~- . .*TlMEi1120 

70 

116 

.F- 
u=sHElsYNEE R~ROCKCORiN6 flEDucw=J=.t 

\ @cwnPoowcDNT.coRm6 @.HmRoFuNcH QllJOER.: 

c=an?lN66 O=OlHER COMMENTS: 

I I 
E-55 



chYt:%M 
LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORING/WELL NO: 005013 PAGE 3 of 3 

FhXm: PADUCAH GASEOUS DIFFUSION PLANT 

PRWECT NO.: 1999006 CLIENT~OJECX BECHTEL JACOBS 

CO-R TN&A DIIILL~~~~~JR: MILLER DRILLING 

Dmu.sTARf 09/25/99 1615 DRILLEND: 09&s/99 1430 

DRILLPETM~RIOTYPE: DWRC COORDINATESZ N 202.89 E -6800.13 

LOGC+EDEYZ BRIAN JENKS 

unloLoGIc 0 

SITE WAG 3 SWMU 5 

DFULLOE DARRIN HUNTER 

BDREHDLEDIA: 5 1/4" 

luTALDEFnk 158 FrsGs 

FROlECllONLEUEL D MODIFIED 

umanw 370.28 FTAMSL 

CLAY,tdXf,bwplssbidb,damptodry 

U‘=SHELBYNEE R = ROCN CORING flElDGlc(MLJ(EIMOO.F 

@=Si=LKSFOON!CONT.COI?lNG 8= HYDFtOWNCli GtcoF5R.z 

C=CUllMX O=OlHER COMMEHTS: 

E-56 
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r”“- %!tEEiM 
LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORING/WELL NO: 005015 PAGE I of I 
FAGUlYz PADUCAH GASEOUS DIFFUSION PLANT 

p~~1m~o.z 1999006 -m BECHTEL JACOBS 

#WRACTWZ: TN&A DRILL~OMRACTOR: FUGRO GEOSCIENCES 

DRIUSTARI! 07/26/99 1010 DRILLEND: 07/26/99 1355 

DRlLLMETHDD/RlGlWEi DPT owmuam N 195.52 E -6977.47 

mm VIRGINIA MULLINS 

srm WAG3SWMU4 

DRULER KEVlN VAN DE VUSSE 

SORENDEDlN 2” 

TOTALDEPTH: 60 FTBQ~ 

- LDIEL: D MODIFIED 

ELEVAllM 370.55 FTAMSL 

U=GHElBYlUBE R=RDDKCDRW FIELD G/c (MAKEIMOO.): 

s=sFursFoowcoNT.coRiNG H=HYW?DWNM GGoFEk 

c=cumNGs 0=OlHER CoMmENm 

E-57 



cK&Z%M 
LITHOLOGIC LOG 

LlTHOLOGlC LOG 1 BORING/WELL NO: 005-016 
FACMX PADUCAH GASEOUS DIFFUSION PLANT 

PROJECT NO.Z 1999006 CLIPITIPRQIECT: BECHTEL JACOBS 

- TN&A mu-k FUGRO GEOSCIENCES 

DFuuBrARrz 07/27/99 0951 DRILLENDZ 07/27/99 1110 

DRUM-RIGTYPE: DPT CWRDINA~ N 197.01 E -6490.87 

LCXOED BY: VIRGINIA MULLINS 

LITHOLOGIC DESCRlPl-lDbl 

PAGE i 0f I 

SITE WAG 3 SWMU 5 

DRlLlk KEVIN VAN DE VUSSE 

BowHoLEoIA: 2” 

TOTALDEPTH: 20 FTBGB 

PitDllxmDNLNEL: Q 

ELEvA7loN 370.35 FTAMBL 

CoMmENlB 

J 

15 - 

iii!: 

!3andy CLAY, Rrm, 6119 lo meduim sand. moIUed gnsy 
t.6 Bwll 0 (10YRW) and lmwnkih yollf~~ (llNFW), moist 

-*=--*- TIME: lw)(1 1 :.-‘; 
--h 

2D- Bodngttnmm3dBt2oR~ 

--we 
COilI3CtBdet16bPffbgs 

26- Gn6m,wmplBID 
00501WtO6O 

3D- 

X5- 

40- 

45- 

5D- 

56- 

60 

- 

U=SHELEYN5E R=ROCKCORlNG FIELD Gfc (M4KEMw.l: 

S=BPUlSPWN/CONT.COtUNG H=HYDRDPUtJCH Glc0PER.z 

c-ClmlNGB o=oniER wmENm 

E-58 



cKXiM 
LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORING/WELL NO: 005-017 PAGE I of I 
FAGlUlT PADUCAH GASEOUS DIFFUSION PLANT 

PRWECTNO.: 1999006 v BECHTELJACOBS 

OONIMCTOR TN&A mu.cwnwaaz FUGRO GEOSCIENCES 

DRILLSTART 07/27/99 1310 DRnLENDt 07/27/99 1400 

DRIUMCZHDWRlGIy#: DPT COGRDINATEB: N -46.07 E -6512.94 

LOWEDBY: VlRGlNlA MULLINS 

-CD- 

smz WAG3SWMU5 

DRILLERE KEVIN VAN DE WSSE 

soREHoLEm 2” 

mALDEPm 37 Fr808 

-~N~EVRA D 

ELEVATION 369.43 FrAMm. 

CoMmENls 

R=RDDKWRlNG 

H q HVDRGPUNGH 

0=OTHER 

FwDoIc~wJ: 

GE OPER: 

COMMENTB: 

E-59 



CEMS TEAM 
WAG 3 RI 

LITHOLOGIC LOG 

JTHOLOGIC LOG 1 BORING/WELL NO: 005-018 1 PAGE I of I 
1 I 

XIUN: PADUCAH GASEOUS DIFFUSION PLANT sm WAG 3 SWMU 5 

‘ROJECT NO.: 1999008 CLlENTIpR(xECX BECHTEL JACOBS DRILLER: JEFF BROWNFIELD 

:ONTRACTOR TN 8, A DRILLCONTRACTOR: MILLER DRILLING BOREHOLEDIA: 8 1/4 ” 

IRILLSTAFX 12/16/99 1640 DRlLLEND: 12/17/99 1029 TOTALDEPM: 80 FTBGS 

mu METHOD1 RIG TYPE: AHSA COORDINATES: N 205.48 E -6740.08 PROTECTION LML~ B 

.OGGEDBy: VIRGINIA MULLINS 
An I ‘45’ IV th’210” 
Dir%onal BfsZ&:‘South*est ELEVATION: 370.87 FTAMSL 

LlTHOLDGIC DESCRlFTlON COMMENTS 

SILTY CLAY, slightly plastic, yellowish brown (lOYR6/2) and 
some gmy (IOYR5/1), slightly moist 

Silty CLAY, firm, slightly plastic, mottled light brownish gray 
(lOYR6/2) and some yellowkh brown (IOYR!%), moist 

TIME: 1555 12/15i99 

TIME: 0635 Q/17/99 

Sandy CLAY, plastic, medium to coarse gralned, chert 
cobbles, yellowish brown (lOYR5/6), moist 

Sandy CLAY, firm; medium subangular gralned, traccchert 
gravel, very pale brown (lOYR714) and some brownish yellow 

CLAY, hard, some medium sand, trace black, yellowish 
brown (lOYR5/6) and light grey (lOYR7/1), moist 

Sandy CLAY, firm, medium to coarse gralned sand, 
subangular, yellowish brown (lOYR5/6), some gmy 
(lOYR6/1), and’tmce btack (lOWI), wet Groundwater sample 

collected at 60 ft bgs on 

Boring terminated at 60 R t 

U = SHELBY TUBE 

@= SPLlT SPOON/ CONT. CORING 

C = CUTTINGS 

R = ROCK CORING 

@I- HYDROPUNCH 

O-OTHER 

- 
FIELD GfC (MAKE/MOD.): 

G/C OPER: 

COMMENTS: 

E-60 



cE%T3ERsM 
LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORING/WELL NO: 005019 PAGE I of I 
FACILIW PADUCAH GASEOUS DIFFUSION PLANT 

PROJECT NO.: 1999006 CLlENVPROJECt BECHTEL JACOBS 

~~NTRA~T~R TN&A DRILLCONTRACTOR: MILLER DRILLING 
I 

sm WAG 3 SWMU 5 

DRILLER: JEFF BROWNFIELD 

BOREHOLE Dk 8 114 ” 

DRLLsTAur: 12/10/99 0950 DRILLEND: %!/14/99 1612 1 TOTALDEPTHZ 60 FTBGS 

DRILLMETHODIWQTYP~ AHSA COORDINATES: N 203.81 E -6459.45 PROlECllONLEVUi B 

LOQQED BY: VIRGINIA MULLINSKHARLES CALLIS An I 45’ AZ1 th 210” &&al 6~~&:‘60~~~~~ ELEVATION: 370.17 FTAMSL 

15 

20 

~ 

15- 

20- 

30- 

35- 

40- 

OlEQlB 

&XI18 
8Ao73 

BKQD 

BKQD 

0.16 BKGD 

-iGr 
MONK 

Jg 

0.0 

(LO 

0.0 

a0 

LITHOLOQIC DESCRIPTION 

CLAY, plastic, brown (lOYR5/6) and slight gray (IOYRW) 

CLAY, plastic, trace subangular dwrt travel, brown 
(iOYR5B) and slight grey (IOYR5/1) 

Sandy CLAY, plastic, medium to CoBme gmined 

SAND, grey (IOYRGII) 

CLAY, plastic, brwtn (iOYR5B) 

SAND, medium grained, iimibxl recovery, grey (lOYR6/1) 

Clayey SAND, tirm to medium grained, subangular, b-ace 
gravsl, yallcwleh bmwn (iOYR!M~ eaturated 

Ckvey SAND, firm to medium g@ned, s&angular, trece 
gravel, yellowish brown (ilWR!X), samted 

THOUMY I COMMENTS 

Gmundwater sample 
collectedat6Oftbgson 

~ 12114, sample ID 
005OlQWAO85 
TIME: 0935 
Boring terminated at 60 fl bg~ 

U = SHELBY NBE R=ROCKCDRlND FIELD WC (MAKEMOD.): 

@= SPLIT 8i’DfM CONT. CORING @- HYDROPUNCH G!c 0PER.t 

C = CUlllNGS o=onEJ? COMMENTS: 
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CEMS TEAM 
WAG 3 RI .- 

LITHOLOGIC LOG 

.ITHOLOGIC LOG ) BORING/WELL NO: 005020 PAGE I of I 

KIUM: PADUCAH GASEOUS DIFFUSION PLANT 

ROJECT NO.: 1999006 CLIENT/PROJECT: BECHTEL JACOBS 

ONTRACTOR: TN &A DRILL ~~NTRA~T~R: MILLER DRILLING 

RILLSTART: 12/07/99 1422 DRILL END: 12/09/99 i 112 

1RlLL METHOD/ RIG TYPE: AHSA coom~~~rrs: N 92.79 E -6341.79 

OGGEDBY: VIRGINIA MULLINS Angle: 45” Azimuth: 270” 
Directional Bearing: West 

LllHOLOGlC DESCRIPTION 

sm: WAG 3 SWMU 5 

DRILLER: JEFF BROWNFIELD 

BOREHOLEDlk’ 8 114 ” 

TOTM0EPTl-k 60 FT BGS 

PROTECTlONLEVELz B 

ELEVATION: 371.02 Ff AMSL 

COMMENTS 

TIME: 1445 Q/07&)9 

Sandy CLAY, stiff, trace medium grsined sand, trace gravel, 

Sendy CLAY, firm, fine to medium send, plastic, yellowish 
brown (lOYR518) and grey (lOYR6/1), moist 

TIME: 0845 12109199 

CLAY, hard, slighUy plastic, yellowish brown (lOYR5/8) and 
some grey (IOYRM), moist 

CLAY, stiff to hard, trace medium grained send, plastic, 
yellowish bv (lOYR%) and grey (lOYR6/1), moist Gmundwater sample 

colktedat6Oftbgson 

Boring terminated at 60 ft 

U = SHELBY NBE R = ROCK CORING 

@= SPLIT SPOON/ CONT. CORING @I= WDROPUNCH 

C = CLJlllNGS 0 = OTHER 

FIELD G/C (MAKEIMOD.): 

G/C OPER: 

COMMENTS: 

E-62 



CEMS TEAM 
WAG 3 RI 

LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORING/WELL NO: 005021 PAGE I of I 

FAC3Lll-t PADUCAH GASEOUS DIFFUSION PLANT 

PROJECTNO.: 1999006 . CLlBNT/F’ROJECTz BECHTEL JACOBS 

CONTRACTOR: TN &A DRILLcONTRACToR: MILLER DRILLING 

DRILL-START: i2/20/99 0851 DRILLENO: i2/20/99 1628 

DRILL METHOD/ Ftle TYPE: AHSA ~OORDINATSS~ N -49.76 E -6442.25 

LOGGEDBY: VIRGINIA MULLINS Angie: 45" Azimuth: 315’ 
Directional Bearing: Northwest 

UTHOLOGIC DESCRIPTION 

sm: WAG 3 SWMU 5 

DRILLER: JEFF BROWNFIELD 

BOREHOLSDIA- 8 l/4" 

TOTALDEFTHz 60 FF SGB 

PROT!ZCTIONLEVBL~ B 

ELEVATION: 369.19 FTAMSL 

Tracalmnoxidenodules 

Silty CLAY, firm, trace Iron oxide nodules and black organics, 
motliad paia brown (IOYRWS) and brownish y&w 

TIME: 0910 12/2O/QQ 

CLAY, firm, plasitc, trace fine sand. mottled gray (IOYRS/l) 
and yaiiowish brown (10YR!%), moist 

Chart cobble fragments 

Silly CLAY, firm, friable, bats fine sand, mottled y&w 
(lOYR7/6) and brownish yellow (IOYRSB), dry 

CLAY, hat& fine sand, msdium to soame gmined sand, 

Sandy CLAY, stiffto hard, fine to madium grainad sand, 
yaliowish bmwn (IOYR!%) and gmy (lOYRf3/1), 

U = SHELBY TUBE 

@= SFLlTSPOON/CDNT. CORING 

C = CUlllNGS 

R = ROCK COFUNG 

@= HYDROPLJNCH 

o=olHER 

FIELD G/C (MAWMOD.): 

Gic 0PER.z 

COMMENTS: 
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CEM~ TEAM 
WAG 3 RI .- 

LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORING/WELL NO: 005-022 PAGE I of I 

FAULTY PADUCAH GASEOUS DIFFUSION PLANT 

PROJECT NO.: 1999006 CLIENTIPROJECT: BECHTEL JACOBS 

CONTRACTOR TN &A DRILL~~NTRKTORZ MILLER DRILLING 

DRILL BTAIW 01/05/00 0920 DRILL END:- 01/06/00 1027 

DROLL METHOD FUGIYPE: AHSA COORDINATES: N -50.53 E -6953.73 

LOGOED BY: VIRGINIA MULLINS 
Angle: 45’ Azimuth: 30” 
Directional Bearing: Northeast 

LITHOLOGIC DESCRIPTION 

sm: WAG 3 SWMU 5 

DRILLER: JEFF BROWNFIELD 

BOREHOLEDIA: 8 114 ” 

TOTALDEPM: 60 FT BGS 

PROTECTION LEVELS B 

ELSVATION: 369.31 FTAMBL 

COMMENTS 

Clayey SILT, dark yellowish brown (lOYR4/4), dry 

Silty CLAY, fin, slight plastic,trace fine snad, mottled liiht 
gray (lOYR7/1) and yellowish brown (lOYR6/8), moist 

TIME: 0930 01105100 

Silty CLAY, atiff, trace iron oxide nodules, mottled light gray 
(lOYR7/7) and yellowish brown (lOYR6/6), dry 

Sandy CLAY, stiffto hard, friable to slightly plastic, fine 
sand, mofflad bmwnlsh yallow (lOYr6/6), and light gray 

CLAY, hard, little sand and ahert graval, yellowish brown 
(lWRW6)and light gray (lOYR712) 

Clayey SAND to SAND, fine to gravel, subangular, chert 
frantents, brownish yellow (lOYR6/6), some light grey 
(lOYR7/1), bsce black (lOYFWl), moist 

No soil cuttings aollactad 

Gmundwater sample 
mllectadat6Oftbgson1/6 
sample ID OO6W2WAO85 

Boring terminated at 60 8 4 

U = SHELBY TUBE R = ROCK CORING 

(9s SPLIT SPDONI CONT. CORING @= HYDROPUNCH 

C = CU7llNQS O-OTHER 

FIELD OIC (MAKE/MOD.): 

GC 0PER.z 

COMMENTS: 

E-64 
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%!EEM 
LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORING/WELL NO: 005-026 PAGE I of 3 

FACfUlY PADUCAH GASEOUS DIFFUSION PLANT 

PROJECTNO.: 1999006 CUBCTIPROJBSI: BECHTEL JACOBS 

- TN&A emu- MILLER DRILLING 

DRILLSTART: 09J23J99 1320 DfsuENDt 09mY99 1045 

DRILL~~HODWGTYPEZ DWRC WORDINATE~: N -32.63 E -6310.38 

LOQGEDBT. BRlAN JENKS 

sm WAG 3 SWMU 5 

D- DARRIN HUNTER 

BoRE?4olE MA: 5 l/4” 

T0TAl.m 158 FTBGB 

-ONLRIP: D MODIFIED 

ELEVATICNZ 369.42 FTAMSL 

U-SNELBYNBE R=RCCKCORlNB FlEm(UCtMN9mw.k 

@=BPUTSPWN’~ODRlNG @= HVDROPUNCH GC0FER.Z 

C=CiJTMQS 0=0THER CoMMENm 
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CEp;-ly 

LITHOLOGIC LOG 

.- 

LITHOLOGIC LOG 1 BORING/WELL NO: 005-02i PAGE 2 of 3 

FACILIW PADUCAH GASEOUS DIFFUSION PLANT 

PROJECT NO.: 1999006 CUENVPRWE~ BECHTEL JACOBS 

WNTRACNR TN&A mn.~amrmcnm MILLER DRILLING 

DRUBTART: 09/23/99 1320 ImLLEND: 09/25/99 1045 

DRILI.M~H~~RIG~PEZ DWRC OOORDINAATES: N -32.63 E -6310.38 

LOGGEDBY: BRIAN JENKS 

W DESCRWION 

srrz WAG3SWMU5 

DRlUERz DARRIN HUNTER 

RQREHOLEDIA: 5 114” 

TOTALDEPIM 158 RBGS 

PRMECflON IML: D MODIFIED 

REVATIONZ 389.42 RAMBL 

COMMENTS 

SAND end GRWEL, fine to coarse grained sand, 
submundad gavel, mdwalety well sohd 

GRAVELmdSAND,ihato-pralnmimd, 

SIIQ SAND, very llm to fine grained, welk&ed, subangular 

SlltyCLAY,aoR,vatyflnekdinearahed,yellowiehbmwn 

lJ=SHELBYNBE R=ROCKCORlNG FIELD G/c (MU(EIMOD.): 

@=SPUTSPOONfCDNT.COIUNG @- HYDROPUNCH (UCOPER: 

C=CUll?NW o=oTHER COMMEHIS: 
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chY:;F 
LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORING/WELL NO: 005-026 PAGE 3 of 3 

FACUW PADUCAH GASEOUS DIFFUSION PLANT smz WAG 3 SWMU 5 

PRQRCT NO.: 1999006 CUENTIpRQIECl? BECHTEL JACOBS DROLLER DARRIN HUNTER 

B TN&A mu- MILLER DRILLING moRENWOU\: 5 114” 

oRlusfARt 09ml99 1320 muLLEN& 09l25l99 1045 TOTALOEFTNZ 156 ITBGS 

auu~~~o~l~~~m DWRC ~OORDWITEB: N -32.63 E -6310.36 A~OTECTKINLEVEL: D MODIFIED 

mm BRIAN JENKS ELEVATION: 369.42 FTMSL 

u=stlELGrnJRE R-ROCKWRINO FIELO QIC (MlucMm.): 

@=8FUlSFOONtcoNT.CORtNG @=HyMwpUNcH Glc0FER.z 

CJCUTTINGS o=olHER CoMMENTa 
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ckY%:%M 
LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORINGWELL NO: 005027 PAGE I of I 
FACUJ’W PADUCAH GASEOUS DIFFUSION PLANT 

pR(xIECT NO.: 1999006. W~ECT: BECHTEL JACOBS 

OOHTRAC~OR TN&A DRILL- MILLER DRILLING 

omusrm 06/19/99 1650 ORILLEND: 06l2ol99 0915 

ORlUMEl-liOWRlGTYPE: HSA COOROINATESE N 15.06 E -6300.24 

LGGGEDBY: SCOTT DOLVIN 

DEPTH RAfJ IUK. 

m , 
Tf%=-= 

LmioLoG1coEscRlPnoN 
NlERVAJm NUMBER YE7 

o- 

sm WAG 3 SWMU 5 

DRIP JEFF BROWNFIELD 

WRENoLEOk 4 l/2” 

lurALoEPTE 51 FTSGS 

P~CTIGNLRIEL: D MODIFIED 

ELEVATION: 369.66 FTAMSL 

S- 

lo- 

55 GmveliySi4NDwHhsumedaygmdii,walkaW ------- TIME: 0505 
subMguluftLl oubmunded glsvsl, lust bmwl(7.!iYR!%) b 8 ------- 
~~grey~~fil 

I- 

4- 

SllQ,SiUldyCWY,VS4yStlff,illlS~ltSdSSlld,UQht 
50 hinwlgmy(lllYR7/1)~withnmtborm(l~) 

IS- 

0 I 

- 

U=GHELBYlUBE R=RGCKCGRlNG Flu.0 Grc (tMla3Moo.): 

@=WLllSFOON’CONT.CORlNG @= WDROPUNCH 0IcOPER.Z 

C=CUlTNGS 0=OTHER co- 

I I 



cziEYY 
LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORING/WELL NO: 005-028 PAGE I of 1 
FAUUIYz PADUCAH GASEOUS DIFFUSION PLANT 

-NO.: 1999006 v BECHTEL JACOBS 

- TN&A DRJLLB MILLER DRILLING 

q LLsTm 06ml99 1345 ORULPII): 06ROl99 1630 

DRILLYETH~PNGT~~E: HSA WOROINATESZ N 200.19 E -6751.63 

LOOOED BY: SCOTT DOLVIN 

EPTH SAMPLE RAD lb&% 
m ‘HIOZVAL NllMEd=wCPM w 

lmioLoo1c-PIION 

o- 

sm: WAG 3 SWMU 5 

DRILLERZ JEFF BROWNFIELD 

wREHolE0k 41/2” 

mTALDEPm 51 FrRGs 

~ROTECT~ONLEVEQ D MODIFIED 

ELEVATION: 370.21 FTAMSL 

UMMENTE 

S- 

,- 
U=sHElBYN0E R~RGCKWRING RELoGE&4MEwoo.~ 

@=BPUT-~~~~~CORING @= HYDRWLINCH GGOPERZ 

C=CWllNGS 0=OlNER coMMENm 
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cvMAs;EY 
LITHOLOGIC LOG 

LITHOLOGIC LOG [ BORING/WELL NO: 006-009 PAGE I of i 
FACMY PADUCAH GASEOUS DIFFUSION PlANT 

PROJECT NOG 1999006 c~~mr/mo~m BECHTEL JACOBS 

-R TN&A MUL~~OMRAC~OR FUGRO GEOSCIENCES 

DRlusTAlw 06/04/99 0951 DRo.LENrk 06/0499 1110 

~~LMETHOD/~BTYPE DPT COOWIINATESZ N 166.33 E -6259.09 

LOOMDBY: VIRGINIA MULLINS 

LrrNouloIc-llloN 

me WAG 3 SWMU 6 

DRIURC KEVIN VAN DE VUSSE 

BOEHOLEDU: 2” 

lDTALDEF”Rk 21 FTBGS 

PRQIECTION-D 

ELEVATIONE 370.76 FTAMSL 

m- 

mrsample 
collectedat16to2lftbgs 

U=SHELSYTUBE R~RGGKGCXUNG FlEmGfcpAucmoo..): 

@= SFLK SPOOW CONT. CORING @= HYOROPUNCH GKSOPER: 

C=F O-OTHER cord- 
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Tiz&xir 
LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORING/WELL NO: 006-010 PAGE I of I 

FACMY PADUCAH GASEOUS DIFFUSION PLANT 

FRoEcrNo: 1999006 CLIENT- BECHTEL JACOBS 

COK~RAETOR TN&A ~~L~~NTRA~T~R: FUGRO GEOSCIENCES 

ORiLLsrAm 06/04/99 1250 DRnLEND: 06/04/99 1450 

~RILLYEI)~~~NIG~P~~ DPT COOFWNATES: N 143.33 E-6237.14 

LOOOEDBT: VlRGlNlA MULLINS 

SITE: WAG 3 SWMU 6 

IIRU.LER KEVIN VAN DE VUSSE 

sow?aLEMA: 2” 

lurMoEPm 21 FTSGS 

-LEvEL:D 

EEvAll0N: 370.59 l=TbMsL 

wbnngubarglGvfd,bacsflRtl~ 
htgrey(lOYR7li)and IRUe bowdsh 

U=SHEUYlWE R~ROCKWl?IRQ FlELoG/c(MNcEwm~ 

@=SWW’00WCONT.CORlNG @=HYImoPuNcH OICOFERZ I 
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c;!Z~%M 
LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORING/WELL NO: 006-01 I PAGE I of 1 
FACILITY: PADUCAH GASEOUS DIFFUSION PIANT 

PRWECTN0.t 1999006 CU~T/PROJECT: BECHTEL JACOBS 

- TN&A DRILL-R FUGRO GEOSCIENCES 

DRlLLSTARTi 06/04/99 15% ORILLENDZ 06/04/99 1610 

DRIUMETHOD/RIOTYPE: DPT COORDINATES: N 133.66 E -6216.69 

LOGQSDBY: VlRGlNlA MULLINS 

LRHOLOGIC DESCRIPTION 

SITEZ WAG 3 SWMU 6 

DRILLER KEViN VAN DE WSSE 

WREHOLSDIA: 2” 

lwrALm 9 FfsGs 

PR~-IE~II~NLEVEL D 

ELEVATIION: 370.42 ITAWL 

U=SH!ZLSYWSE R=ROCKCORlNG FIELD G/c (BAuEMoD.1: 

@=SlWSFOONICONl. CORINQ @=HYnRoPuNcH GcoFzR.: 

c=clmmGs O=OlHER WMNlENm 
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CEMSTEAM 
WAG 3 RI 

LITHOL-OGIC LOG 

LITHOLOGIC LOG 1 BORING/WELL NO: 006-012 PAGE I of I 

FACIUIY: PADUCAH GASEOUS DIFFUSION PLANT 

PRWIXXNO~ 1999906 CUEHTIPRQIECT! BECHTEL JACOBS 

WNTWTOR TN&A DRILL- FUGRO GEOSCIENCES 

DRll.LsrARE 06!05/99 1225 WILL= 06/0!5/99 1305 

~~FUUMEIHOWRIQ~VPE: DPT CODRDINATE~: N 132.60 E-6197.12 

LOOOED~ VlRGlNlA MULLINS 

LmioLoQlC DEscRiPnoN 

sm WAG 3 SWMU 6 

DRtLLERz KEVIN VAN DE WSSE 

ROIWWIEDU: 2” 

T0TALDEP-M 12 ITaos 

PROTECTIONLEVB: D 

ELEVATION: 370.26 FT AWL 

U=‘S!4ELWlUBE R-RDCKWRINQ FIELD GE (m0D.p 

@=sPul6~coN%coRlNQ ~=limRoPuNcH cvcoPER 

C=CVmNGS 0-O?HER WMMPCIS: 
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cFi!Y4%;%M 
LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORINGNVELL NO: 006-016 PAGE I of 1 
FAULllYz PADUCAH GASEOUS DIFFUSION PLANT 

I’ROJECTNO.: 1999006 CU~~ECT: BECHTEL JACOBS 

m TN&A DWLL- FUGRO GEOSCIENCES 

DRIUSTART: 07/12/99 1316 DRlLLEND: 07/12/99 1450 

~~l~~mtioo/w~~~m DPT coomwmssz N 99.00 E -6259.04 

LOOOEDBY: VIRGINIA MULLINS 

LITHOLOWC DESCWPTION 

smt WAG 3 SWMU 6 

D- KEVIN VAN DE VUSSE 

SOREHOLEW 2” 

TOTNDEPlHz 37 Frees 

-WLEVEL: D 

ELfivAnoN: 370.94 FrAMSL 

calMENrs 

silly CLAY, Rml, IRRe line sand, u&t bmwnlsh gwy 

(iOYRWZ)andyeUow&hbmwn(lOW?5/8),dry 

Clayey, gmwlly SAND, he b madturn gmined sand, 

ShND,Rnetomediumgrained,liWroundedto 
subnwndadgravel,darkyelkwishbmwn(lOYR4/6)and 
lltllaligMgmy(lOm7/2)#maM 

U=SHELWNBE R=RDCKCORlNG FIELD Gfc (MucEmr~.): 

@=SPLlTSPOONlCONT.COWNG 8- HYDRGF’UNCH G/GOPER: 

C=CUl-llNoG O=OTHER CoMMENm 

E-74 



chT%:%M 
LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORING/WELL NO: 006417 PAGE I of I 

FAGILllYz PADUCAH GASEOUS DIFFUSION PLANT 

PRWECTNA: 1999006 UlENWRWEGTt BECHTEL JACOBS 

CONIMCTOR TN&A ~~LL~~MRA~T~R: FUGRO GEOSCIENCES 

DRIUSTM: 07/12/99 1540 DRILlEND: 07/13/99 0645 

DRIUMETHOD/RIGTWE DPT WORDINAATEB: N 153.95 E -6262.63 

LOOOED BY: VlRGlNlA MULLINS 

sm WAG 3 SWMU 6 

DR~LER: KEVIN VAN DE VUSSE 

soNEHoLEDbt 2” 

TwrALDEPlw 22 ITS08 

PR~~G~~DNLEVEL: D 

SEVATICW 370.74 FTAMSL 

GltURdWhssmple 
culladadatl7io22R~ 
w 7113 b 7n4, m II 
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cFi!E%:YM .- 
LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORING/WELL NO: 006-018 PAGE I of I 
FAULllYi PADUCAH GASEOUS DIFFUSION PIANT 

PROJECTNO~ 1999006 CLIENT/PROJECT BECHTEL JACOBS 

WNRWXOR I-N&A DRILL-IQ FUGRO GEOSCIENCES 

DRuLsrAur: 07ll3199 0940 ORIUEND: 07/13/99 1315 

DWUMElHOD/WGlYPE DPT COORDINA~SZ N 117.33 E -6169.66 

-BY: VIRGINIA MULLINS 

LlTHOLOGlC DiBCRlPllDN 

m WAG3SWMU6 

ORILLERZ ‘KEVIN VAN DE VUSSE 

SOREHOLEDVt 2" 

TOTALDEPIHZ 27 Frees 

PRalEmONwEL: p 

ELEVAllW: 370.42 FTAMSL 

COMMENTS 

Silly CLAY, l&m, IRUe fine sand, some black organic% 
molWy~kwlsh brown(lWR!V8)andligMgmy 

Clayey, gravel&SAND, angulnrh subangular, medium 
glainedgmvel,sbungbmwn(loMw8),moisttowel 

U=SHELSYlUBE R=RDCKGORlNG FIELD GE (MAKEhwD.): 

@=sPLrrsPoDNf~coRlNG @= HYDIWPUNCH GJC0PER.i 

C-CUlllNGS o-OTHER GOMMEFCTS: 
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c;y;;E&M 
LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORING/WELL NO: 006-019 PAGE I of I 
=AClLllY PADUCAH GASEOUS DIFFUSION PLANT 

‘ROJECTNO.: 1999006 CLlElW/pRWECT BECHTEL JACOBS 

CONTRACTOR TN &A DRILLCONIRACT~ MILLER DRILLING 

DRlLLBTARl’i 01/31/00 1422 DRILLEND: 02/01/00 1522 

DRILL METHOD/ RIG m AHSA COORDINATE N 180.27 E -6204.86 

LOGGEDBY: VIRGINIA MULLINS 
An I ‘45’Azi th’1Nl 
o32o”al l3es~~g:South 

LITHOLOGIC DESCRlPTlON 

sm: WAG 3 SWMU 6 

DRILLER JEFF BROWNFIELD 

EOREHOLB DIAZ 8 l/4 ” 

TOTALDEPM: 60 FTBGB 

PROTECllON LEVEL: B 

ELEVATlON: 371.19 FTAMBL 

COMMENTS 

CLAY, firm, plastic, light dhre gray (5Y8/2) mottled with 
nlsh gmy (1008/l), mdst 

ellcwlsh brown (lOYR5/8) 

Hy CLAY, firm to atliT, trace fine sand, plastic, mottled grey 
YR8/l) and yellowish brown (lOYFt5/8), moist 

Sandy CLAY, firm fine sand, trace medium subangular sand, 
mottled very pats brown (lOYR7/3) and brownish yellow 

Sandy CLAY, stiff, fine to medium subangular sand, mottled 
yellowish brown (lOYRV8) end light grey (lOYRsri), moist 

CLAY, hard, plaslic, yellowish brown (lOYRtL’8) and some 
grey (IOYFW), moist 

SAND, fine to medium g&ad, well sorted, mottled light 
grey (IOYRTI2) and brownish yellow (lOYR8/1), moist 

sample ID 008OiQWAO85 

Boring temin~tad at 80 RI 

U -SHELBY TUBE 

@= SPUT BPOON/ CChW. CORINO 

C = CUITINGS 

R=ROCKCORlNQ 

@= HYDROFUNCH 

o=oTHER 

FIELD G/C (MAKEIMOD.): 

GE 0PER.z 

COMMENT& 
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CEMS TEAM 
WAG 3 RI 

LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORING/WELL NO: 006-020 PAGE I of I 
FACILW PADUCAH GASEOUS DIFFUSION PLANT 

PROJECT NO.: i 999006 CLIENT/PROJECT: BECHTEL JACOBS 

CONTRACTORZ TN &A DRILLCONTRACTOR: MILLER DRILLING 

DRILLSTART: 01;126/00 0840 DRlLL END: 0 l/27/00 1429 

DRILL METHODI RlGlWE: AHSA COORDINATES: N 165.32 E -6153.17 

LOGGEDBY: VIRGINIA MULLINS Angle: 45’ Azimuth: 300 
Directional Bearing: Southwest 

srr~~ WAG 3 SWMU.6 

DRlLLER: JEFF BROWNFIELD 

SOREHOLE DVC 8 i/4 ” 

T0TALDEPTl-b 60 FTSGS 

PROTECTIONLEVEL: B 

EWATlON: 370.70 FTAMSL 

COMMENTS 

Silty CLAY, yalkwish brown (I OYR5/4), dry 

Silty CLAY, firm, friable, moffled light brownish grey 
(lOYR6/2) and yellowish bmwn (lOYR5/6), dry 

TIME: 0905 01/26/00 

Silty CIAY, firm, hiable, with some fine to medium sand, 

Sandy CLAY, stiff, pies@ fine to medium sand, yellowish 
brown (lOYR5/6) and light grey (lOYR6/1), saturated 

Sandy CLAY, hard, plastic, he to medium sand, yellowish 
brown (lOYR5/6) and some gray (lOYRSrl), moist 

Sandy CLAY, hard, fina to medium sand, yellowish brown 
(lOYR6/6) and some grey (iOYR6/1), moist Gmundwater sample 

collected at 60 fI bgs on 

SAND, fine to medium g&ad, subangular, well sorted, 
Boring terminated at 60 fl bg 

U q SHELBY TUBE 

@= SPLIT SPOON/ CONT. CORING 

C = CUTTINGS 

R = ROCK CORING 

@I= HYDROPUNCH 

0 = OTHER 

FIELD GaC (MAWMOD.): 

G/c OPERA 

COMMENTS: 
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LITHOLOGIC LOG 1 BORING/WELL NO: 006-021 PAGE I of I 

FACILllY PADUCAH GASEOUS DIFFUSION PLANT SKEZ WAG 3 SWMU 6 

PROJECT NO.: 1999006 CLIENTIPROJECT: BECHTEL JACOBS DRILLER JEFF BROWNFIELD 

~~NTRA~T~R: TN &A DRILLCONTRACTOR: MILLER DRILLING SOREHOLE DV\: 8 114 " 

DRILLSTART: 01/26/00 0840 DRILL END: 01/27/00 1429 TOTALDEPTH: 60 FT SGS 

DRlLLMElHOD/RlGlYPEz AHSA COORDINATES: N 165.32 E -815i.17 PROTECTlONLEVW B 

LOGGED BY: VIRGINIA MULLINS 
Angie: 45” Azimuth: 30” 
Directional Bearing: Northeast ELEVATION: 370.70 FTAMSL 

LlTHOLOGlC DESCRlPTlON COMMENTS 

Silty CLAY, yellowish bmwn (lOYR6/4), dry 

Silty CLAY, firm, friable, mottled light brownish gmy TIME: 0905 01/26DO 
(lOYfW2) and ysliowish brown (lOW6), dry 

Silty CLAY, firm, friabie, with some finer to medium sand, 

Sandy CLAY, stiff, plastk, fina to medium sand, yellowish 
brown (lOYR!j/B) and light gmy (IOYR6/1), aatkated 

Sandy CLAY, hard, phstic, fine to medium sand, yeitowish 
bmvm (iOYR!i/8) and some gray (lOYR6/i~~molst 

Sandy CLAY, hard, fine to medium sand, yallowiah brown 
(lOYR5/8) and some gray (lOYR6/1), moist 

Gmundwatar sample 
wliactedat6Oftbgson 

Boring terminated at 60 fl b( 

U = SHELSYTUBE R = ROCK CORlNG FIELD G/C (MAKEMOD.): 

@= SPLlT SPOON/ CONT. CORlNG @- UVXOPUNCH G/coPERz 

C = CUTTINGS O-OTHER COMMENT.3 
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CEMSTEAM 
WAG 3 RI .- 

LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORING/WELL NO: 006-022 PAGE I of I 
FACILIX PADUCAH GASEOUS DIFFUSION PLANT SITEZ WAG3SWMU6 

PROJECT NO.: 1999006 CLIENTIPROJECT: BECHTEL JACOBS 

CONTRACTOR! TN & A DRILLCONTRACTOR: MILLER DRILLING 

DRILL STARR 01 /i s/o0 1110 DRILLEND: ol/lQ/oo 1013 

DRIU METHOD/ RIG TYPE: AHSA COORDINATES: N 6.49 E -6266.77 

LOGGEDBY: VIRGINIA MULLINS Angle: 45” Azimuth: 30” 
Directional Bearing: Northeast 

DRIUER: JEFF BROWNFIELD 

SOREHOLEDlk 8 114 ” 
TOTALDEPM: 60 FT BGS 

PROTSCTlONLEVELz B 

ELEVATOR 369.89 FTAMSL 

COMMENTS 

silty CLAY, slightty plastic, yellowish brown (lOYR5/4), moist 

Silty CLAY, firm, plestlc, trace imn oxide staining, mot&d 
light grey (lOYR71I) and brownish yellow (lOYR6/8), moist 

TIME: 1120 01/15/00 

Sandy CLAY, hard to stiff, medium grained sand, subangular, 
light gray (lOYR712) and some yellowish brown (IOYR!%), 

Sandy CLAY, CT, plastic, medium to coarse graimxkand, 
brownish yellow (lOYR6/6) and light grey (lOYR7/1), wet to 

TIME: 0905 01/19/00 

Sandy CLAY, hard, pisstic, bnwish y&w (jOYR618) and 
some light grey (lOYR7A). moist 

Sandy CLAY, hard, plastic, bmwnish yellow (IOYRGIB) and 
some light gmy (IOYR7/1), motat Groundwater sample 

miiected at 60 A bgs on 

SAND, medium tc coame grained, subangular, well so&d, 
Boring terminated at 60 ft b 

U = SHELBY TUBE 

@= SPLlTSPOOW CONT. CORlNG 

C = CUlllNGS 

R=ROCKCORING 

@= HYDROPUNCH 

0 = OTHER 

FIELD G/C (MAKEi?dOD.): 

G/c 0PER.z 

COMMENTS: 
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%!EKiM 
LITHOLOGIC LOG 

ITHOLOGIC LOG 1 BORING/WELL NO: 006-023 PAGE I of I 
xny: PADUCAH GASEOUS DIFFUSION PLANT sm WAG 3 SWMU 6 

OJECT N0.z 1999006 CUENTIPROJECT: BECHTEL JACOBS DRLLERz JEFF BROWNFIELD 

1ramm-o~ TN&A DRlU.CONTlWXOR: MILLER DRILLING BOREHOE Dk 8 114 ’ 

USTART: 01/13/00 1325 DRILLEND: 01/14/00 1425 TOWLDEPM: 60 IT BQS 

umo~/~~op(p~: Al-ISA cooiwwirse N 133.00 E -6301.48 PROTECllONLEVEk B 

QOED BY: VIRGINIA MULLINS 
An I 45’ Azl th 90’ 
Dllsio”al d%g:iast uNAToN: 371.38 FT AMSL 

Silty CLAY, plastic, brownlsh yellow (lOYR6/6), dry 

Sky CLAY, firm, traca fine sand, moltlsd vary pals bmwn 
(lOYR7/3) and yellow (IOYRIIG), moist 

Clayey SILT, s!iff, so& fine sand, grey (IOYWI) and some 
brownish yeUow (lOYR6B), dry 

Subroundad chert; gravai to cobbles 

Ssndy CLAY, stiff, fine to medium subangular sand, mottled 
very pale bmwn (lOYft713) and yellow (lOYR7/6), moist 

CLAY, hard, some medium sand, subsngulsr, yaliowish 
bmm (lOYR!B) and some light gray (lOYR7~1), moist 

SAND, medium to wame grained, subangular, well surfed, 
brownish yallow (lOW6), mokt 

TIME: 0666 01/14/00 
Groundwaler sample 

Boring lemtinatad at 60 fib 

U=BHELBYluBE 

@= SPLIT SPOON/ CONT. WRINQ 

C = CUlllNQS 

RrROCKOORlNS FIELD OIC (MAKE/MOD.): 

@= HYDRDPUNCH wcoPER.z 

O~OlHER COMMENT% 
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r 
c%Y%:%M 

LITHOLOGIC LOG 

JTHbLOGIC LOG 1 BORINGWELL NO: 006-024 PAGE 1 of 3 

xxrw: PADUCAH GASEOUS DIFFUSION PLANT sm: WAG 3 SWMU 6 

‘ROIECTNO.: 1999006 CLIENVPRMCT: BECHTEL JACOBS ommt DARRIN HUNTER 

D- TN&A ~~~~~commcro~: MILLER DRILLING BDREHUIEDU: 5 114” 

IRILLSTAJTE 09/21/99 1020 DRULSND: 09LW99 1700 ?OTNDSPl+k 158 FTBQS 

~~LMEIH~~RIGT~~E: DWRC CWRWHATEII: N 162.95 E -6216.82 PROTECTIONLML: D MODIFIED 

.OGGEDBY: BRlAN JENKS ELEvATIDN: 370.47 FTAMSL 

SNySANDandGFWEL,iubn@ir,wellaor$d 

CLAY, flm, mme wry Ins and, m&ateJy dense, pbtk 

U=SHELWNBE R=ROCKCORlNG FIELD Gc &tAKEiMoD.): 

@=SPLlTSPOONICONT. WRING @= NYDRoPuNcH GIGOPERA 

c=CUlTIMQS O=OYHER coMMENm 

- 
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LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORINGNVELL NO: 006-024 PAGE 2 of 3 

FACIUW PADUCAH GASEOUS DIFFUSION PLANT 

FROJECTNO.: 1999006 CUENT/PRQ~ECT: BECHTEL JACOBS 

- TN&A DRP~~ONTRACTOR MILLER DRILLING 

DRILLsTAm 09/21/99 1020 OWUENDZ 09/23/99 1700 

DRIUMETHWRIGTYR: DWRC COORDINATES: N 162.95 E -6216.82 

LOOOED~ BRIAN JENKS 

sme WAG3SwMU6 

DRlUER DARRIN HUNTER 

.BmENolEwA: 5 114” 

TOTNDEPTR 158 FrEGB 

PROIECTION LML: D MODIFIED 

ELEVATION: 370.47 PrAMsI. 

/- 
U=SHELSYlUSE R=RW4CCORlNG RELDGE@AKEMoD.~ 

@=EPUTSPODN’CONT.COtUNG @= HYDROUJNON Q/COPE% 

c=cumNGs O=OlHER CoMMENm 

c 1 
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cFFZ!%M .- 
LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORING/WELL NO: 006-024 PAGE 3 of 3 

FACIIJW: PADUCAH GASEOUS DIFFUSION PLANT 

PROJECTNO.: 1999006 CLI-&EcT: BECHTEL JACOBS 

comwamt TN&A DRILL CDMRACTOR MILLER DRILLING 

~~~usrm 09/1!5/99 1845 DRluENo: 09/20/99 1500 

ORlU.MElHDWWG~E DWRC COORDINATESZ N -178.40 E -6216.63 

LOOOEDBY: BRIAN JENKS 

sm WAG 3 SWMU 6 

DRILl.ER DARRIN HUNTER 

BOREHOEDR 5 l/4” 

TOTNDEP’I’H 158 ~~08 

PR~~~~IONLEVU: D MODIFIED 

El.EvAnork 370.84 FrAMsl. 

CIAY, moda&lydense, plrtstk, gmyta dark gmy, molsl 

cuwY,modwiwydense,plastic,gmybdarkgrey, moist 

I 

U=GHELBYlUGE 

@4PUTSPOON! CONT. CORING 

c=unnNGs 

R=ROCKCOWNG 

I@= HYDRCfWNCli 

O=OlHER 

FIELD Q/c (kar4dAW.E 

G/c 0PER.z 

COMMENTBE 

E-84 



CEMS TEAM 
WAG 3 RI 

LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORING/WELL NO: 006-025 PAGE I of 3 

FAClLllt PADUCAH GASEOUS DIFFUSION PIANT 

PROJECTW: 1999006 QIEHTIPRQIECT: BECHTEL JACOBS 

#)MRAC~OR TN&A mumit MILLER DRILLING 

DRILLSTART: 09/15/99 1645 DRUPID: 09/20/99 l!%o 

DRILLMRH(KYRIOWPE: DWRC coomsam N 178.40 E -6216.63 

LOOOEDBY: BRlAN JENKS 

BI’E WAG 3 SWMU 6 

DRILLERi DARRIN HUNTER 

BDREHDiEDW 5 114" 

TOTNOEPlR 158 FTBOS 

PROT~C~ONLEML: D MODIFIED 

ElEvAnoNz 370.84 FrAMSL 

SlltyGFWELandgrmllySlLT,soR,mokltodamp 

GRAVEL, angularto wbangukr 

SlLTandSAND,verytheg&edtmd,yelkdh&wm 

SMyClAY,stiff,palekorm,dnmptomaist 

aAY,tr8mdsveryhanl,brmhn,damptotTloist 

u=sHELsYnJBE RI ROCKCORlNG REul WC (ktAmmD.r 

*S~X~~~P~UM~CCS~~~C~~WNG 0~ HYDROPUNCH WCOPER: 

C=CUlllNGS O=OlMER coMMENm 
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CEMS TEAM 
WAG 3 RI 

LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORING/WELL NO: 006-025 PAGE 2 of 3 

FACUTt PADUCAH GASEOUS DIFFUSION PLANT 

PRQIE’XNR: 1999006 CUEM- BECHTEL JACOBS 

cmmucro~: TN&A DRILLCONTRACTOR: MILLER DRILLING 

oRuLsTARTz 09121/99 1020 DRILLEND: 09/23/99 1700 

DRlLLMEfHDD/RlGTYPE: DWRC CWRDINA~ N 162.95 E -6216.82 

LOGGEDBY: BRIAN JENKS 

LITHDLDGIC DESCRlPllDN 

GRAVEL, UlUe nand, angular b subangular 

m WAG i+ SWMU 6 

m DARRIN HUNTER 

GDREHOLEDIA: 5 114” 

TDTALDGP’IW 156 IT~GS 

PROTECTIONLNEL: D MODIFIED 

BEvAnIoN: 370.47 FTAMSL 

COMMENTS 

SANDandGRAVEL,Rnetoammeqmhedsand,powiy 

SAND and GRAVEL, medium to coarsegrainad sand, 

SAND and GRAVEL, medium 60 wame-gmined sand, 

GfWEL, mm coma sand, angularb si&ingular, 
muderablytii-aoltad 

GRAiv’EL, mne cwllse sand, angular b sitangular, 
mudemtelywel~ 

GfWEL, 801118 coaran sand, angulertu subangular, 
mKlalalalywelb8#ted 

SlRy SAND, tlno gmined, welkorted. yebwish brwn 

TopofMcNairy105Rbgs 

CLAY, mudemlelyderw, plastic, darkgray, muit& 

U=SHELSYNBE R=RDCKCDRlNG AELo GE (hlNcmoD.): 

@=SFtJTSWONlCONT.UJRlNG ~mRoPuNcH GlcoPER.z 

C=WlllNGS O=OTHER COMMENl% 

c , 
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CEMS TEAM 
WAG 3 RI 

LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORING/WELL NO: 006-025 I PAGE 3 0f 3 

FAJ2UlYz PADUCAH GASEOUS DIFFUSION PLANT sm WAG 3 SWMU 6 

PRaJEcTN0.i 1999006 CLIENT- BECHTEL JACOBS 1 DFU~ DARRIN HUNTER 

coamcmt TN&A DMU.~ MILLER DRILLING BOREHOIEDIA! 5 l/4” 

mu~swm 09J2lJ99 1020 DROLENDZ 09J23/99 1700 TOTACDEPIW 158 ITBGB 

DRlUY-RIG= DWRC COORDINATES: N 162.95 E -6216.82 -ON- D MODIFIED 

LOGG~BY: BRlAN JENKS svmore 370.47 mm 

-1C DESCRIPTION mlciu 

- 
--- 
b-w- --- 
.--- 
--- 
.--- 
--- 
.--- 
--- 
c 
m-v .--w 
-se 
.--w 
--- 
,--- 
-a- .-am 
--- 
m 
--- 
.-mm 
--- 
,--- 
--- ,--- 
--- 
,--- m-e 
m 
--- 
,--w 
--- 
,--s 
--- 
,--- 
--- ,--- -mm 
n 
,-mm 
--- 
,--- --- 
,--a 
--- 
,-mm 
--- 
,--a 
--- 
M 
--- 
I--_ 
--- ,--e 
--- 

--- 
--- 
,--m 
--- 
___ 

--- --- 
--- 

m-w 
-a- 

--- 
--- 

m-w 
--- 

--- --- 
c 

--- --a, 
--- 

---, 

U=SHELSYNBE R=RDDKCMUNG mu, OIC (MAKEIMOD.): 

@=SPUTSPWtUCONT.CORlNG ~=HYnRowNcH GicoPEfe 

C’=CUlllNGS o=mHER CoMMENTsi 
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CEMS TEAM 
WAG 3 RI 

LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORING/WELL NO: 006-026 PAGE I of I 

FACUJTY: PADUCAH GASEOUS DIFFUSION PLANT sm: WAG 3 SWMU 6 

PROJECTNO.: 1999006 CLlENT/PROJECX BECHTEL JACOBS DRRLER’ JEFF BROWNFIELD 

co- TN&A DRILLcoNTRAcToR: MILLER DRILLING BOREHDLE DIA: 4 112 ’ 

Dtuusrm 08J18J99 0945 DRILLEND: 08/18/99 1356 TDTALDEpllk 51 FTBGB 

D~~MEIHOWRIG~PE HSA COORDINA’IEB: N 165.41 E -6277.59 PRO.~~~~CBNLEVEL D MODIFIED 

LOGGEDBY: SCOTT- DOLVlN ELWATIONZ 370.69 FTAMSL 

Clayey SILT, orumbiy, brmun grey (Z.!.Wl) nmtifed wBh 
W brown (lovRs/sx dry 

clayey, dlty SAND, fine wall artad sand, llghl1D medium 
tan(lWR!S4)moiUedwithaNBfbrwn(7.!iYR!%E)and 
Dolwkmlb!ackblotehss,dighnydaolp 

Sandy, dlty CLAY, fairly sfff, Rne to m&urn wallsorted 
submundedeBnd, yellow~tDbrwlllshyellow 
(z~sm)t Baaw damp 

lJ=SHELWNBE R=ROCKCDRlNG FIEID ox: (PaNEmoD.) 

@=sPuTsFoowcoNT.coRlNG @= HYDROWNCH 0IcOPER.Z 

C= CIJTI’INGS o=oTHER WMMENTS: 
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chYi:iM 
LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORING/WELL NO: 006-027 PAGE I of I 

FAULllYt PADUCAH GASEOUS DIFFUSION PLANT 

PROIKTNO.: 1999006 CUB BECHTEL JACOBS 

- TN&A DWLL- MILLER DRILLING 

DRIlLsTARR 06ml99 1645 DRIUMD: 08/19J99 1015 

DRI~.MEMOWUGTYPE: HSA ~~~RD~~TGSZ N 68.07 E -6143.94 

LOGGEDBY: SCOTT DOLVIN 

sm WAG 3 SWMU 6 

DRlLlERz JEFF BROWNFIELD 

SOREHOIEDVI: 4 l/2” 

loTALDsPlw 51 FrBGs 

P-ONLML: D MODIFIED 

EEVATIONZ 370.76 FI-AMSL 

SRyCLAY,some4newell~sand,mediumtohlgh 

plastldb: #eht - brown (1W) 

sAND,wmeda~sndsafmwbI~,~, P&lbadd;dfy 
---- --*. 

GrBvenyysANDwlihBanedey,onetolnfJdlulllwen -’ TIME 0805 

u-sHEl.BYNaE R=ROCKCORlNG RELo Grc (!Auo3MoD.): 

@=~SWONIUJNT.CORING @I= HYDROPIJNCH G/cOPERz 

C=aJmNGs , o=oTHER COMMENTS: 
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CEMS TEAM 
WAG 3 RI 

LITHOLOGIC LOG 

LITHOLOGIC LOG 1 BORING/WELL NO: 006-028 PAGE I of I 

FAcIIlTy: PADUCAH GASEOUS DIFFUSION PLANT SITE WAG 3 SWMU 6 

PROJECT NO: 1999006 CLIENTIPARIECT: BECHTEL JACOBS DRJLLERz KEVIN VAN DE VUSSE 

co- TN&A DWLL CONTRACTOR: FUGRO GEOSCIENCES BOREHOLED& 2” 

~RU.L~TARE 08J21J99 0830 ORULEND: 08JZlJ99 1255 lmALlLEPlR35 FrBGe 

DRILLMEI-HOWRIGTYPE DPT COORDINNES: N 152.22 E -6197.08 PROIEOTIONLEML: D 

LWGEOBY: VIRGINIA MULLINS EEVATION: 370.45 FTAMSL 

TIME: 0835 08121199 

Sandy, deyey GRAVEL, medium to wam wad, 
subangulargrave&dlukyell~bmwn(lwR416), 

SandyCL4Y,yelkwiishbmwn(lOYR5B),molsttowat 

0118nl,sampleID 

U=SHELBYNBE R=ROCKCORlNG nElD G/c (MAKVMOD.): 

@= SPLIT SPOON/ CONT. CORING Q)= HYllROPUNCH 0IcOPER.Z 

C=CUillNGB OSOTHER CoMMm 
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cEEEiM - 
LITHOLOGIC LOG 

.F=+ 
U-S!dElSYTUSE R=RDCKCDRlNG FlELDGKE(kuGMw.~ 

@=sFuTsPooNfcoNT.coRlNG Q)=HYDROF’UNCH OICOPER: 

c=cumNGs O=OlHW coMMENn3: 

E-91 

LITHOLOGIC LOG 1 BORING/WELL NO: 006-029 PAGE I of I 

FACWlYz PADUCAH GASEOUS DIFFUSION PLANT 

PROJECTNO.: 1999006 amrrmm BECHTEL JACOBS 

CONTRACTOR TN&A m-k FUGRO GEOSCIENCES 

~RII.L~TARR 08J21J99 1320 ORILLWD: 08/21J99 1535 

ORlUMEIHOWRlGlYPEz DPT comowmm N 162.95 E -6216.82 

LOOOED BY: VIRGINIA MULLINS 

sm WAG 3 SWMU 6 

DRLIER KEVlN VAN DE VUSSE 

EioPEHoLEDlk 2” 

lwrALDEPnt 33 FreGs 

-LNn:D 

ELMAllONz 370.47 FTAMSL 

TIME1325 OEWBB 

SUt)ClAY,lklll,kdCUlllWWld,llKltRedPghtyelklUdSh 
bmum(lOYW2)8ndyellawishbrwvn(1OYR6,’8),motet 
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APPjENDIX F 

BOREHOLE GEOPHYSICAL LOGS 
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The Enclosure 
is not available on-line 

due to SIZE and/or QUALITY. 

Please contact the 
Document Management Center 

for hard copies 
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