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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-31 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# 000001710008).

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 milliSiemens 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 pulse 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-31 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-31, 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+100E), and inside of the survey area for SWMU 5 (grid
coordinates 8ON+10E). All of the calibration checks were performed
away from 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-31 & EM-61 repeating several survey lines of each grid.
These lines are 100N & 120N for SWMU 4, 180N for SWMU 5, and
180N (EM-61), 190N (EM-31) & 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.
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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. All cultural features evident
within the survey area were mapped and tied to local grid coordinates.
Labeled wooden stakes were set at grid coordinates 100N+100E,
660N+100E, 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-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. 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+0E, ON+820E, 180N+0E,
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 10-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 5-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 120N+210E, 100N+410E,
200N+200E, and 200N+ 410E for the purpose of grid reacquisition
(figure 9).




Results

SWMU 4

Referring to figures 2, 3, and 4, there is good correlation between
all three methods in defining 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-
31 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-31 inphase and the EM-61
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] 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.] 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 100N+120E to 340N+640E.

In addition to the above-mentioned anomalies, the inphase and
EM-61 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,
460N+615E, 480N+235E, 520N+475E, 520N+605E, 560N+225E, and
600N+3530E. At the request of CDM, NAEV A place CPT stakes at these
grid coordinates 420N+220E (CPT-04-01) and S80N+430E (CPT-04-02).

SWMU §

Referring to figures 6, 7, and 8, there is a good correlation between
all three methods used in defining 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-6! 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+10E, 140N+70E, 140N+105E,
140N+125E, 160N+135E, 180N+20E, and 180N+55E.

q SWMU 6

Referring to figures 10, 11, and 12, there is good correlation
between the EM-31 and the EM-61 data in defining 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,

NAEV A place a CPT stake at grid coordinates 180N+360E (CPT-06-01).

Conclusions

SWMU 4
f) NAEVA Geophysics Inc. identified four suspected burial areas
within this SWMU. The only cultural anomaly identified is a known
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(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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Millivolts (mV)
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APPENDIX B

SURFACE RADIOLOGICAL SURVEY
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Certificate of Calibration

Environmental Restoration Group, Inc.
12808 Arroyo De Vista

Albuquerque, NM 87111

(505) - 298 - 4224

Manufacturer_ Lo fuve  Model_ 222 ¢ _ SerialNo.; LCF. Fl 2
All Ranges Callbrated Electronically; Ludium Pulser Generatar S.N._ 5 72 £

Temp._ZC F RelHumidty_ & % Bar. Pressure.2¢. 5 in. of Hg

FUNCTION CHECKS:

Reset__«~ Audlo__« _Window Opertation___«~ Mechanical - _ Battery ~—
High Voltage S00v e~ 1000v___— 1500v___c—

instrument found within tolerance !+I- 10%2 YES L~ NO
COMMENTS: 7‘[,,,[_,/,/ /et = 100

L)

Reference Setting Ratemeter Instrument “As found reading”
—-400 Kepm Y~ L. — Trofk
—100Kepm __ —Lemic [ B
—40Kepm___ — Yo —
—_l0Kepm —Ll ———
4 Kepm -
—1Keom —tk -
400 epm g o0
—100cpm —lov _:—V__:
Reference Setting Digital Readout Log Scale - Instrument Received
400 Kepm’ T57 277 oo K zs0%
40 Kepm TF52F o
4 Kepm TZ22 sl
—400cpm = ___F7F  _ gem |

Callbrated By: MM& Callbration Date:_/'7/3 7

Calibration Due:__ 2-/7 /20

Reviewed aygm%éﬂvé« Date__5/3/77

ERG FORM 1.028



( )
i

Certificate of Calibration &\
Voltage Plateau

Environmentat Restoration Group, Inc.
12809 Arroyo de Vista NE

Albuguerque, NM 87111
(505) - 208 - 4224

Detector Mig.___ Lueflum  Model__ ¥ =/0 _ SedaiNo. 2L rDSTDF
Counter Mfg.:__ Lo fuwm Model,__ 222/ Serial No.. 2P P 2
Counter input Sensitivity /& my _1
Temp.:____FC F Rel. Humidlty _7Z© % Bar. Pressure_2&. 5" _in. of Hg

Source: _C3--/TF Activity:_ 9. 2 ALl o 3/nf3 Serial No.__P2CS 25D &7
Geometry: & “ . ) ‘ .

. Comments: 0¥ Drabe

Count Time: 2 5 minute(s)

High Voltage Gross Source Background Net Source

Counts - Counts Counts

ISP [2 62
)7X%1] £7 X¢F

Rl 2 F FLO
FD IFE YZO
2 YLy L2 T
57D LSADE
F50 Y576 F
2o LI/ 05 I X

L7 T gy 273 i

Recommended Operating Voltage,___ 7270 volts

Callbvated By:_ & enZt /C_Satlo c:uum«m&/?//?;

Calibration Oue:_ 277 /o

Rmﬂ%j,&@ Eoldo e éf/s/ﬁ

ERG FORM 1.00A



Certificate of Calibration

Envirenmental Restoration Group, inc.
12808 Arroyo De Vista

Albuquerque, NM 87111

(505) - 298 - 4224

Manufacturer: 454 {usa Model_o222/ SedaiNe._//FE &5
All Ranges Calibrated Electronically; Ludium Pulser Generator SN.__ 7 2Z ¥ 7

Temp.. 6 F Rel Humidity ¢ % Bar. Pressure_2& ¢~ In. of Hg

g

FUNCTION CHECKS:
Reset__~_ Audlo_~—~ Window Operation_—— Mechanical __“— Battery

High Voltage 500v___ .~ 1000v__«~ _ 1500v__— .

Instrument found within tolerance (+~ 10%) YES “ NO
COMMENTS: 7Z nlild /oo =0 U

Reference Setting Ratemeter Instrument “As found reading”
__400Keom - _ ook 0%
__100Kepm Y ' ‘
— A0 Kepm -7 S
—10Kepm __lek I
 4Keom 4k I
—Kepm —fr —_—
—400cpm —fcm ‘ '
—100com _ — fJov _ Y v
Referencs Setting Digital Readout Log Scale Instrument Recaived
400 Kepm Y oF( &/ JOkK =7 A
40 Kepm 20080 yop
4Kepm . ST Y
400 cpm Yoy U

Calibrated By: Maﬂh—_— Calibration Date:_j// 7,/ j >

. : . Calibration Due:_2./3 /oo
Reviewed W“—‘ 'éc"é’k Date: ‘?/3/f 7

ERG FORM 1.028

B-13



Certificate of Calibration

Voltage Plateau

Environmental Restoration Group, Inc.

12808 Arroyc de Vista NE
Albuquerque, NM 87111
(506) - 298 - 4224

Detector Mfg.:__La/lus, — Model__ &/ ~1C Serlal No.:

¢ eem—ea amtema vmas

PR s ¢ /S5

Counter Mfg.:__ L d {oacen Model,___222¢  SeialNo.__//F4¥S

Counter Input Sensitivity

/c mv

Tomp.___Z 5 F Rel.Humidity Zo % Bar Prassure_L_g’__m ofHg

Source:_ (& ~/ 7%

Activity:

AR R =)

Geomety:,_ & ¥ Fron €x4

Comments: o2 pLrobe

S /P2

Serial No.:_ $2 €5 24~g 0 LT ¥

Count Time; <, 5 minute(s)
High Voltage Gross Source Background Net Source
Counts Counts Counts
£S5 T2
oo LS T
s5o R Fa
é o0 J6 Jo¢
é 57 #2 Fs-o
2D Yo 2Ok
Z 5D Y2929 Se31
goo O 34 012
Recnmmended Opelaﬁng Voltage: Z@ voits

Calibrated By: MJ‘L Cahbratlon Date; _z//; /22

QMM Bate Date; {/’s‘/??

Calibration Due._2/3/ 2>

ERG FORM 1.03A

B-14

v e

e e
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Certificate of Calibration

Environmental Restoration Group, Inc.
12808 Arroyo De Vista

Albuguerque, NM 87111

(505) - 288 - 4224

Manufacturer_ £, ) [,  Modek_ 222 [ SeralNo:_ /s 9§ $577
All Ranges Callbrated Electronically; Ludlum Pulser Generator S.N._@ = T ¢.5

Temp.:__%% F  Rel Humidiy, o % Bar. Pressure Z& s~ In. of Hg

FUNCTION CHECKS:

Reset___“— Audio_~—__ Window Operation___«~~ Mechanical__— Battery

High Voltage 500v____«~~1000v___ .— 1500v___ — . .

Instrument found within tolerance (+/- 10%) YES v~ NO

COMMENTS: serhi I Jow = rou v

Referance Setting Ratemeter Instrument "As found raading”

100 Kepm LE o

—__40Kepm o ok -l

—__10Kepm _LloxK _—

— AKepm 77 < -_—

— 1Kepm Y.

—A400cpm 7/ B r

—_100cpm —Led :L__

Referonce Sefting  Digital Readout Log Scale Instrument Received
400 Kepm 2¢ 3 PFE Heox 2 2%

—40Kepm PIFFL dotkc. |

— 4Keom e X2 e,

—400¢cpm ZZ5 £ 2O

Callbrated am_,&ggzé,& Calibration Date,__ £/ 7/2 2

Callbration Due__2-/7 /ero

Reviewed By.g m&jufcuéfp Date; Jj /Z//? 4

ERG FORM 1.028

B-15



Certificate of Calibration

Voltage Plateau

Environmental Restoration Group, Inc.

12608 Arroyo de Vista NE
Albuquerque, NM 87411

(505) - 208 - 4224

Detector Mig.:. £ ol {Lam

P

Modet__ ¢t —so  SetimiNo: ZZ LrpFs

Counter Mfg.: Lg,{/gb Model:_ o222/ _ SeralNo. /</$‘¢5'3’ -
Counter input Sensltivity L mV
Temp.: 7o F Rel Humidity 2o __ % &er Pmsum&__h of Hg

Source:  Cr—/7 2

Activity:

Ce—tT7

Geometry:_£ “ frov, roud 724G om 3 fe,
Gomments: <& pPraobe

SeriaiNo.;_ 72 CS 2.4~00 P7y

minute(s)

Count Time:____ &, 4~
High Voitage Gross Source Background Net Source
Counts ‘Counts Counts
& 2R EE
Zn 2/ LS
_FsD 30 05%F
2D LéL Y2 L
P S L2 20
__:§@ U3 2FE
50 LI L AL
LoD e F2F -
20 70 2P A ST Ja
L D $F e
voits

Recommended Operating Voitage:

caxmayw Gaibration Date }"—/7/2"‘
| Cattoration Dve:_2/7 /22

ng@mmw Date: é’/@/@é

ERG FORM 1.03A

B-16



ot et - e 4 ea ke a e =

C

Certificate of Calibration

Environmental Restoration Group, inc.
12808 Arroyo De Vista

Albuquerque, NM 87111

(505) - 298 - 4224

Manufacturer_oud/un.  Mode: 122/  SeralNo: /L F Tk

All Ranges Calibrated Electronically; Ludium Pulser Generater SN, § 72 Z &7
Temp._FZ& _F  Rel Humidity__Zo % Bar. PressureZ4. s~ in. of Hg

FUNCTION CHECKS:

Reset___»~"Audlo__“~ Window Operation_~~__Mechanical__“~ Battery ~
High Voitage §00v___«~" 1000v___+— 1500v_~" .
Instrument found within tolerance (+/- 10%) YES “  NO -
COMMENTS: -ﬂ,ﬂ bild foav = r00
Reference Satting Ratemeter Instrument “As found reading”
400 Kepm 0K, ¢4
100 Kepm Qz £
40 Keom Lok
10 Kepm [OK
— 1Keom . S -y
. 100cpm . Les :
Reference Seiting - Digital Readout Log Scale Instrument Recsived
400 Kepm 2L00 /¢S~ Lok, = 0%
40 Kosm ¥ o2t Xk -
4 Keom ©Zp02 Ye

400 cpm £ Y —J:
Calibrated By: ({MM‘IW Callbration Date: /2 /29

Callbration Due;__ £/~ 3;/ D

Reviewed e{}a/@i@/ Ok pas: é’// 3’//? ;

ERG FORM 1.028

B-17
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Certificate of Calibration V\.

Voltage Plateau f‘

Environmental Restoration Group, inc.
12808 Arroyo de Vista NE

Albuquerque, NM 87111
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Environmental Restoration Group, Inc.

ST 12809 Arroyo De Vista NE
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INSTRUMENT FIELD CHECK FORM

* INSTRUMENT TYPE: __ 2221 INSTRUMENT #__10as62 (#1 NEXT CALIBRATION DUE:___ 2/3/00

PROBE TYPE:

44-10

PROBE #:__PR150507

BACKGROUND: A B3 camTo 443 com
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SOURCE ACTIVITY:, 5.12uCl
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HIGH VOLTAGE; 800V THRESHOLD: _ 10mV
SOU'RCE BACKGROUND . SOURCE cg'E(t_:’K PERFORMED BY COMMENTS
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Reviewed by: Date:
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INSTRUMENT FIELD CHECK FORM

INSTRUMENT TYPE: __ 2221 INSTRUMENT #:__117849 (#2) NEXT CALIBRATION DUE:__2/3/00

PROBE TYPE:__44-10 PROBE #:__ PR154615 .

Reviewed by:
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3| | HoS3 7751 V | bty I © |l 75 1y
3-ANR | 437 43750t | Ry Rl iy [@ 75,
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INSTRUMENT FIELD CHECK FORM

INSTRUMENT TYPE: __ 2221 INSTRUMENT #:__149953 (#3) NEXT CALIBRATION DUE:__ 2/3/00
PROBE TYPE:__44-10 PROBE #__PR150852
SOURCE NUCLIDE: Cs-137 SOURCEID#:33394  _ SOURCEACTIVITY:___ 5.12uCi
: ¢
BACKGROUND: 225 T com 0 4 FB8 cpm source A6 958 o To 544 cpm
HIGH VOLTAGE: 1050V . THRESHOLD; _10mV.
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SOURCE | BACKGROUND SOURCE phors PERFORMED BY COMMENTS
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INSTRUMENT FIELD CHECK FORM

" INSTRUMENTTYPE: __ 2221 INSTRUMENT #:_ 148940 (#4) NEXT CALIBRATION DUE:__2/3/00
PROBE TYPE: 4410 PROBE #:_ PR150786
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- RADCON Instrumentation Manager
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RADIATION / CONTAMINATION SURVEY MAP 3
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In Situ Gamma Spectroscopic Analysis Results






lnteroff' ice Memorandum

To D. McKeen 7 Bl Lir. #NDA99-204R
TN & Associates
124 S. Jefferson Circle Date December 8, 1999
Osak Ridge, TN 37830
Subject Results of In-Sita Soil From J. D. Marsh, Jr.
Measurements at PGDP WAG 3 or . Nondestructive Assay Services
SWMU 4, 5, & 6. Canberra Ozk Ridge, LLC
CoplesTa C. Callis, B. Murray, M. Keever, At K-1030 et 574-3204
File (NORC) . ' MS-7319 Pager 4] 7-1486

At your request, Canberra made 14 in-situ soil measurements at three separate solid waste
management areas (SWMU 4, 5, & 6) in Waste Area Grouping (WAG) 3 at the Paducah Gaseous
Diffusion 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 germanium (HPGe) detector and Canberra’s ISOCS software, Gamma-ra
spectroscopic analysis was performed to obtain activity values for all detected radionuclides ax:
to obtain the ®*U enrichment.

Quality control (QC) measurements were also performed each day prior to beginning analyses
and at the end of the series of analyses for that day. QC measurements consisted of counting a
known source and observing the count rates and full-width-half-maximum (FWHM) of peaks of
selected isotopes. The results were plotted on a QC chart with Canberra Genie 2K QC software
to show statistical deviations from the norm. For this series of measurements, no deviations were
observed.

The results are based on the measurement of a 2 m by 2 m by 1524 cm (6 in) volume
(6.096E+05 cm®) and ‘a soil density of 1.02 g/om® to give a soil weight of 621.8 kg. The soil
density was assumed because of no known density measurements 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.

The results of the measurements are in Attachment 1. Natural levels of thorium were found at all
three sites, denoted by the Z*Th/***Th atom ratio being on the order of the ratio of their half-lives
~10°. Potassium-40 (“K), another naturally occurring radionuclide, was also found at all 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
SWMUS6. No uranium was found at-any of the SWMUs. MDAs, based on Currie’s method

BJCF-3 (5-88)
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94

NDA 99-204

Paducah Soll Project WAG 3

Dimensions of Soil Plot .
fength (m) width (m) depth (in) Volume (cc)

Aftachment 1
Page 1 of 1

2 2 6 609600
Density of Soli {g/cc) 1.02
Weight of Soil (Kg) = 621.792
All units In pCi/g-
swMu4
‘ - MDA Measured Radlonuclides

Site Date ~ U-238  U-235 Np-237 _ Am-241 _ Co-80  Cs-137 | Th232 Th-230 _ K-40
S§s-1  9/20/99 1.95 0.21 0.33 0.81 0.20 0.22 1.31 2.61 30.07
SS-2  9/30/99  1.41 0.18 0.31 0.55 0.20 0.21 2.24 1.53 3120
SS-4  9/30/99 1.82 0.19 0.31 0.69 0.19 0.21 2.32 122 32.81
S8-6 _ 9/20/99  1.83 0.22 0.32 0.76 0.21 022 | 224 1.47 30.72
586  9/30/89 1.83 0.20 0.31 0.77 0.22 0.21 2.16 1.01 32.33
S$S7  9/30/99  1.33 0.18 0.30 0.55 0.20 0.21 2.09 1.42 29.43
SS8  9/30/99  1.40 0.18 0.31 0.53 - 0.20 0.21 2.06 1.50 32.00

SwWmMmus
‘ MDL _l\ﬂensured Radionuclides
Site Date U-238 U-235 Np-237  Am-241  Co60 Cs-137 | Th232 Th-230 K40
SS-1  927/89 145 0.16 0.23 0.60 - 0.15 0.10 0.82 0.91 10.13
SS-2  9/28/08 168 0.16 0.29 0.69 0.19 0.18 2.01 1.01 24,77
SS-3  0/28/09  1.95 0.21 0.30. 0.81 0.19 0.21 1.88 1.13 28.79

SWMUe ‘

- . MDA . ~ Measured Radlonuclides
Site Date U-238 U-235 Np-237  Am-241  Co-60 | Cs-137 1h-232 Th230 K40
§S-1  9/28/99 162 -0.18 0.28 069 0.18 0.32 1.66 1.04 23.84
6§52  9/28/99 1.61 0.18 0.30 0.65 0.17 0.26 1.62 1.01 24.77
SS-3  9/28/99 165 017 026 . 062 0.18 0.37 0.80 0.89 16.24
§54  ©/26/99 1.60 0.14 " 0.18 0.59 0.16 0.38 1.2 0.72 18.49




Program ISOTOPIC V
) Paducah Soil
Sample Identifier: SWMU4 SS-1

ta was acquired: September 29, 1999
Data was analyzed: October 19, 19992 02:17 PM by J. Daniel Marsh

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

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

Configuration: Soil Volume

Container: material = Steel; thickness = 0.00 cm ; density = 7.8 g/cc
height = 200 cm ; length = 200 cm ; depth = 15.2 om
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 = 6.202E+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

kkkdkhkthkkekkkdd Nuclide Resultg **dkdkddkddddhddk

Tuclide Grams nCi %err

Th-2340 3.87E-05 8.14E+02 46..44
Th-232 1.47E+01 1.62E+03 . 45.55
K-40 2.62E+00 1.87E+04 44.01
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*kkkd  Minimum Detectable Activity for Measured Gecmetry *¥#+
\ File: C:\GENIE2K\REPFILES\Swmu4ssl.rpt
Configuration: Soil Volume Density: 1.02 g/cc

Nuclide Grams nCi

-7 2.63E~12 9.18E+02
Na-22 2.27E-11 1.42E+402
X-40 1.41E-~-01 1.01E+03
Co-~-60 1.12E-10 1.26E+4+02
Zn-65 4.26E-11 3.51E+02
Kr-85 7.63E-08 2.99E+04
Tc-99 1.08E+00 1.83E+07
Cs-134 " 1.D2E-10 1.31E+02
Cs-137 1.57E-Q9 1.36E+02
Th~-230 8.23E-06 1.73E+02
Th-232 9.49E-01 1.04E+02
U-234 1.21E-Q02 7.53E+04
TU-235 5.98E-02 1.29E+02
Np~237 2.88E-04 2.04E+02
U-238 3.60E+4+00 1.21E+03
AM-241 4.90E-09

5.05E+02
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* K25 Nondestructive Assay Department

* Lockheed Martin Energy Systems, Inc.

* EM & Enrichment Facilities Technical Supporxt Division
%*

* SAMPLE INFORMATION
MEASUREMENT SERIES: Paducah Soil
* Sample File: C:\GENIE2K\CAMFILES\SAMPLES\SWMU4SS1.CNF

* " Sample ID: SWMU4 SS-1
Additional Description: PGDP WAG3 SWMU4 SS-1
* - ’

*

* . Gross Wt: 620.2
*

%% ANALYSIS INFORMATION .
- *Acquisition Date/Time: 9/29/99 4:34:16 PM

Data acquired by: JDM/HRW
Detector: 4 meter square BE-¥#/1
Channels 2Znalyzed: 250 to 8192 ,
Real Time: 1813 Live Time: 1800 Dead Time: 0.72%:

* % % % % *

Background file: C:\GENIE2K\CAMFILES\SAMPLES\S4SS1BKG.CNF

B-65




[OOSR T S L YU

.Count Rate

10/18/99 4:18:29 PM Page 2

dekdekddkdddddddkddhhdhbdrdbhbhdkhkhhhhkhbdbdhdkhbdhdhddbdbhbhbbdbhhkdbhbddbhbbhdbhhhbdkhhrhrhkhhidhik

e de ek ke COUNT ~-~-RATE REPORT ke e ke

ok x (Corrected for Detector Efficiency) Yo de e de s
v de de 3 Je K de de v e de g v de sk ok de de de de v e ek sk sk ek e e e de I de e % de e v g Kk dk ke b ok e e vk e de ok de s ok e I I S e e I I o % ok e e o e ok ok

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 Energy Net Peak Net Area Peak Efficiency Count Rate

No. {keV) Area Uncertainty Efficiency Uncertainty (Eff. Corr.)
M 1 74.93 -9.98BE+002 131.09 2.56E-003 B.06E-005 -2.16E+002
M 2 84.76 1.70E+002 56.50 2.57E-003 6.91E-~-005 3.66E+001
m 3 87.13 1.74E+002 53.85 2.57E-003 6.65E-005 3.75E+001
M- 4 238.62 6.76E+002 33.09 1.41E-003 4,.25E-005 2.66E+002
M 5 295.21 2.10E+002 21.62 1.08E-003  3.63E-005 1.0BE+002
M 6 338.33 1.57E+002 18.41 9.14E-004 2,.98E-005 9.57E+001
M 7. 351.88 4.22E+002 30.15 8.71E-004 2.76E-005 2.69E+002
M 8 381.64 2.69E+001 9.29 7.88E-004 2.29E-~005 1.90E+001
M S 510.88 2.02E+002 22.63 5.56E-004 9.85E-006 2.02E+002
M 10 583.22 3.07E+002 19.58 4.78E-004 7.82E-006 3.57E+002
M 11 609.32 . 3.25E+002 23.02 4 .55E~-004 7.50E-006 3.97E+002
M 12 795.19 3.59E+001 9.58 3.41E-004 5.95E-006 5.84E+001
13 851.56 2.11E+001 6.80 3.17E~-004 5.60E-006 3.70E+001
™ 14 911.17 2.74E+002 17.44 2.96E-004 ., 5.45E-006 5.16E+002
M 15 969.03 1.45E+002 14.20 2.78E-004 5.48E-006 - 2.91E+002
M 16 1120.22° 8.31E+001 12.76 2.40E~-004 5.86E-006 1.92E+002
M 17 1460.78 B8.00E+002 28.49 1.85E-004 5.46E-006 2.40E+003
M 18 1764.63 8.16E+001 9.93 1.56E-004 1.25E-005 2.91E+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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_****-&**.*******************************************************************
* %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\S4SS1BKG.CNF

* Sample ID: s4sslbkg

Additional Description: PGDP WAG3 SWMU4 SS-1 BK
* .

* ] )

* . Gross Wt:

*

*%% ANALYSIS INFORMATION |
*Acquisition Date/Time: 9/29/99 4:00:40 EM

Data acquired by: manager
Detector: 4 meter squarxe
Channels Analyzed: 250 to 81892 :
Real Time: 1831 Live Time: 1800 Dead Time: 1.74%:

P R

Background file: C:\GENIEPC\CAMFILES\08BG3284.CNF
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Count Rate 10/07/99 2:38:17 PM Page 2

**************************************************************************

e de e ok COUNT -RATHE REPORT ok ko

ek (Corrected for Detector Efficiency) ok e e
dedededededededededk ek khhkkdhkddkkkkdkdkkddkh ko dddddkdkdkhkhkdkdkhh bk khkdhhkhdhkhkhkhkhhkdkokodkdkkkhhkh ok

MEASUREMENT SERIES: 4 sq meters

Sample ID:  s4sslbkg
Sample File: C:\GENIE2K\CAMFILES\SAMPLES\S4SS1BKG.CNF
Peak Analysis Performed on:  10/07/99 2:38:13 PM

5.40

5.46E-006 -

Peak Energy Net Peak Net Area Peak Efficiency Count Rate
No. {keV) Area Uncertainty Efficiency Uncertainty (Eff. Corr.)
M 1 48.16 2.51E+002 458.51 2.52E~-003 8.81E-005 5.52E+001
M 2 72.78 7.27E+002. ° 98.87 2.56E-003 8.30E~-005 1.58E+002
m 3 74.87 1.52E+003 113.72 -2.56E-003 8.07E~-005 3.31E+002
M 4 .113.22 1.67E+002 144.34 2.59E~003 6.72E-005 3.58E+001
M 5 152.25 6.30E+001 98.87 2.26E-~-003 8.81E~005 1.55E+001
M 6 169.48 2.20E+001 73.78 2.06E-003 7.83E-005 5.94E+000
M 7. 185.38 1.90E+001 58.33 1.88E-003 6.51E-005 5.60E+000
M 8 214.51 2.01E+001 42.48 1.60E-003 4.79E-005 6.99E+000
M 9 227.00 3.91E+001 61.10 1.50E-003 4.44E-005 1.45E+001
M 10 231.34 1.97E+001 37.00 - 1.47E-003 4.36E-005 7.48E+000
M 11 274.90 1.61E+001 25.60 1.19E~-003 3.87E-005 7.53E+000
M 12 284.04 5.33E-001 29.09 1.14E~003 3.77E-005 2.60E-001
. 13 310.87 6.19E+000 33.87 1.02E-003 3.41E-005 3.39E+000
M 14 351.95 7.01E+001 16.82 8.70E~-004 . 2.76E~005 4.48E+001
M 15 431.34 1.80E+001 8.27 6.79E~004 1.62E-005 1.47E+001
M 16 473.66 2.09E+001 8.30 6.07E~-004 1.22E-005 - 1.91E+001
M 17 495.22 3.37E+000 10.62 5.76E-004 1.07E-005 3.25E+000
m 18 498.12 2.45E+000 7.74 5.72E-004 1.05E~005 2.38E+000
M 19 505.96 1.14E+001 - 6.06 5.62E-004 1.01E-005 1.13E+001
M 20 510.37 1.74E+000 14.14 5.56E-004 9.88E-006 1.74E+000
M 21 531.13. 8.97E+000 . 1.34 5.31E-004 9.02E-006 9.38E+000
M 22 609.26 -5.17E+001 . 8.56 4.55E~-004 7.50E~006 6.31E+001
M 23 690.19 3.68E+000 5.58 3.96E-004 6.81E-006 5.15E+000
M 24 - 770.01 5.62E+000 4.58 3.53E-004 6.14E~-006 ' 8.85E+000
M 25 819.07  6.49E+000 4.54 3.30E~004 5.78E-006 1.09E+001
M 26 920.48 5.99E+000 3.16 2.93E-004 5.44E-006 1.14E+001
m 27 925.49 7.23E+000 '3.37 2.91E-004 5.44E-006 1.38E+001
M 28 1010.22 8.52E+Q00 4.28 2.66E-004 5.58E-006 1.78E+001
M 29 1112.03 4.84E+000 3.50 2.42E-004 5.85E-006 1.11E+001
M 30 1226.12 2.25E+000 - 3.62 2.19E-004 5.86E~006 5.70E+000
M 31 1252.15 6.78E+000 4.01 2.15E-004 5.81E-006 1.75E+001
M 32 1366.08 5.42E+000 3.10 1.97E-004 5.46E-006 1.53E+001
M 33 1460.40 2.33E+001 1.85E~004 6.97E+001

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

ax

.rors quoted at 1.000 sigma
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Program ISOTOPIC V

Paducah Seoil
Sample Identifier: SWMU4 SS-2

~“ata was acquired: September 30, 1559
-dta was analyzed: October 19, 1999 02:26 PM by J. Daniel Marsh

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

Files: sample = C:\GENIE2K\REPFILES\Swmu4ss2.rpt
library = C:\GENIE2K\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 kg

Matrix: material = Soil; thickness = 15.2 cm ; density (effective) = 1.02 g/cc
sample is homogeneous .
volume = 6.08E+5 cc; gross wt = 6.202E+2 kg; net wt = 6.202E+2 kg
density (measured) = 1.020 g/cc

Detector calibraticn point-socurce reference distance: 30.0 cm
Geometry correction factor: 20.22°

kkkkkkkkkrkdktrr Nuclide Regults *¥kkkdkddkkhdtds

Nuclide Grams nCi : Serr
Th-230 4.54E-05 9.53E+02 46.35
Th-232 1.27E+01 1.39E+03 45.73
K-40 2.72E+00 1.94E+04 44.01
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***%% Minimum Detectable Activity for Measured Gecmetry wh#w
File: C:\GENIE2K\REPFILES\Swmu4ss2.rpt
Configuration: Scil Volume Density: 1.02 g/ce

e m——— kT e .

Nuclide

Grams nCi

Ta-7 :2.45E-12 B.56E+02°
=22 2.18E-11 1.37E+02
K-40 1.08E-01 "7.73E+02
Co-60 1.12E-10 1.26E+02
Zn-65 4.30E-11 3.55E+02
Kr-85 7.00E-08 2.74E+04
Tc-99 7.64E-01 1.30E+07
Cs~134 1.03E-10 1.33E+4+02
Cs-137 1.50E-09 1.30E+02
Th-230 6.79E-06 1.43E+02
Th-232 8.75E-01 9.64E+01
U-234 7.79E-03. 4 .84E+04
U-235 5.2%E-02 1.14E+02
Np-237 2.72E~04 1.91E+02
U-238 2.60E+00 8.76E+02
AM-241 3.31E-09

3.41E+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\SWMU4SS2.CNF
* Sample ID: SWMU4 SS-2

Additional Description: PDGP WAG3 SWMU4 SS-2

T
*

* Gross Wt: 620.2
*

*%% ANALYSIS INFORMATION

*Acquisition Date/Time: 9/30/99 12:23:53 PM

Data acquired by: JDM/HRW .
_ Detector: 4 meter square BE-fs7Z
Channels Analyzed: 250 to 8192 ~
Real Time: 1808 Live Time: 1800 Dead Time: 0.45%:

* ok ok %+ *

Background file: C:\GENIEZIS\CAMFILES\SAMPLES\S4SSZBKG.CNF
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Count Rate 10/18/99 4:23:14 PM Page 2

**********I****************************************************************

¥ ok ek COUNT -RATE REPORT ¥ e de ok

Fokokk (Corrected for Detector Efficiency) * ok
khkkkkhkkhkkhhkkrhkhrhkdkhkdkhdhhhkkdkdkhhkkdkkkkhkdkdkrdkkdkkdkdkkdkddkdk ik ik xkdkhokdkdhdkokkkkok

MEASUREMENT SERIES: Paducah Soil

Sample ID: SWMU4 SS-2
Sample File: C:\GENIE2K\CAMFILES\SAMPLES\SWMU4SS2.CNF

Peak Analysis Performed on: 10/18/99 4:22:19 pM
Peak Energy Net Peak Net Area Peak Efficiency Count Rate
No. (keV) Area Uncertainty Efficiency Uncertainty (Eff. Corr.)
M 1 74.94 1.10E+002 145.05 2.56E-003 8.06E-005 2.40E+001
M 2 84.62 2.11E+002 52.28 2,57E-003 6.93E-005 4.56E+001
m 3 87.30 2.17E+002 55.91 2.57E-003 6.63E~-005 4,68E+001
m 4 92,44 3.02E+002 50.85 2.58E-003 6.15E~-005 6.50E+001
M 5 238.65 7.64E+002 36.49 1.41E-003 4.25E-005 3.01E+002
M 6 295.25 2.32E+002 26.52 1.08E-003 3.63E-005 1.19E+002
M 7 338.32 1.79E+002 20.19 9.14E-004 2.9BE-005 1.09E+002
M 8 351.%4 3.71E+002 28.59 - 8.70E-004 2.76E-005 2.37E+002
M 9 409.69 4.57E+001 12.09 - 7.22E-004 1.89E-005 3.52E+001
M 10 510.74 4.11E+001 18.80 5.56E-004 9.86E-006 4.11E+001
M 11 583.16 3.25E+002 21.83 4.78E-004 7.82E-006 3.78E+002
M 12 609.25 3,80E+002 24.68 4.55E~004 7.50E-006 4.65E+002
¥ 13 695.62 1.18E+001 12.24 3.93E-004 6.77E-006 1.66E+001
. 14 727.12 3.94E+001 10.11 3.75E-004 6.50E-006 - 5.83E+001
M 15 860.82 5.35E+001 9.97 3.14E-004 - 5.57E-006 9.48E+001
M 16 911.14 2.36E+002 17.84 2.96E-004 5.45E-006 4.44E+002
M 17 964.78 3.16E+001 9.37 2.79E-004 5.48E-006 6.30E+001
m 18 9689.02 1.34E+002 13.80 2.78E-004 5.48E-006 2.68E+002
M 19 1044.91 2.09E+001 7.33 2.57E-004 5.68E-006 ~ 4.52E+001
M 20 1120.24 1.10E+002 14.590 2.40E-004 5.86E-006 2.55E+002
M 21 1460.67 8.31E+002 29.56 1.85E-004 5.46E-006 2.49E+003
M 22 1592.37 3.47E+001 7.73 1.71E-004 7.10E-006 1.13E+002 -
M 1.06E+002 11.20 1.56E-004 1.25E~-005 3.78E+002

23 - 1764.29
M = First peak in a.multiplet region
m = Other peak in a multiplet region

Exrors quoted at 1.0060 sigma
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******.r*******************************************************************

* K25 Nondestructive Assay Department

* Lockheed Martin Energy Systems, Inc.

* EM & Enrichment Facilities Technical Support Division
*

“* SAMPLE INFORMATION
MEASUREMENT SERIES: 4 sg meters
* - Sample Filé: C:\GENIE2K\CAMFILES\SAMPLES\S4SS2BKG.CNF

* Sample ID: S4SS2BKG
Additional Description: PDGP WAG3 SWMU4 SS2 BKG
* .

*

* Gross Wt:
a*

*%+ ANALYSIS INFORMATION
*Acquisition Date/Time: 9/30/99 11:51:21 AM

Data acquired by: MANAGER
. Detector: 4 meter square
Channels Analyzed: 250 to 8192
Real. Time: 1809 Live Time: 1800 Dead Time:

* + & + ¥ *

Background file: C:\GENIEPQ\CAMFILES\O8BG3284.CNF

B-73
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Count Rate

10/07/5%9 2:40:02 PM Page 2

J e o e 2k de 3k o de e e ke o e e e e e e e Kk Tk ok ok e e Ak e e ok o e ok b o S ok Sk ok 3k ok e b e 3k e S 3 ok e e e b ok e e A kR T ok o e ok e ok R R e ok

de e de ek CCUNT -RATE REPORT e ok o e

"k (Corrected for Detector Efficiency) S
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MEASUREMENT SERIES: 4 sq meters

Sample ID: S4SS52BKG
Sample File: C:\GENIEZK\CAMFILES\SAMPLES\S4SSZBKG_CNF
Peak Analysis Performed on: 10/07/99- 2:39:56 PM

1.52E-005 °

Peak Energy Net Peak Net Area Peak Efficiency Count Rate
No. {keV) Area Uncertainty Efficiency Uncertainty - (Eff. Corr.)
M 1 75.06 2.45E+002 137.29 2.56E-003 8.05E~005 5.32E+001
M 2 99.76 7.91E+001 254.07 2.58E-~003 5.81E-005 1.70E+001
M 3 108.41 2.09E+000 54.81 2.59E-003 6.16E~005 4.49E-001
m 4 109.58 1.60E+000 41.99 2.59E-003 6.27E-005 3.44E-001
M 5 145.40 6.13E+001 141.55 . 2.34E-003 8.81E-005 1.46E+001
M 6 161.04 3.10E-001 56.46 2.16E-~003 8.44E-005 7.99E~-002
M 7 163.09 6.43E+000 50.84 2.13E-003 8.31E-005 1.67E+000
M 8 218.57 B8.03E+000 54.50 1.57E-003 4.66E-005 2.B5E+000
M 9 226.43 4.64E+000  40.26 1.50E-003" 4.46E-005 1.71E+000
M 10 230.31 2.11E+001 29.21 1.47E~003 4.38E-005 7.97E+000
M 11 236.80 2.54E+001 16.10 1.42E-003 4.27E-005 9.92E+000
M 12 245.31 3.17E+001 16.24 1.36E-003 4.17E-005 1.29E+001
M 13 274,80 7.3BE+000 20,87 1.19E~-003 3.88E-005 3.45E+000
' 14 295.04 4.90E+001 12.31 1.09E-003 3.64E-005 2.51E+001
M 15 321.30 5.57E+000 19.18 9.75E-004 . 3.25E-005 3.17E+000
M 16 351.80 5.83E+001 11.57 8.71E~-004 2.76E-005 3.72E+001
M 17 367.37 1.03E+001 11.60 8.25E-004 2.51E~-005 6.91E+000
M 18 418.80 - 1.78BE+001 7.63 7.03E-004 1.77E-005 1.41E+001
M 19 423.80 1.05E+001 7.82 6.93E-004 1.71E-005 8.43E+000
M 20 510.92 5.19E+001 11.02 5.56E-004 9.85E-006 5.19E+001
M 21 583.33 7.94E+000 4.49 4.77E-004 7.82E-006 9.24E+000
M 22 596.71 8.63E+000 3.63 4.65E~004 7.64E-006 1.03E+001
.M 23 609.25 4.19E+001 - 8.38 4 .55E-004 7.50E-006 5.12E+001
M 24 628.50 7.64E+000 0.40 4 .39E-004 7.32E~-006 9.66E+000
M 25 662.76 4.17E+000 7.37 4.14E-004 7.04E-006 5.59E+000
M 26 713.18 5.78E+000Q 2.13 3.83E-004 6.62E-006 8.38E+000
M 27 742.13 6.97E+000 3.75 3.67E-004 6.37E-006 1.06E+001
M 28 797.75 4.32E-001 5.36 3.40E-004 5.93E-006 7.06E-001
M 29 ~ 985.29 6.76E+000 1.54 2.73E-004 5.52E-006 1.38E+001
M 30 994.83 B8.75E~001 5.20 2.70E-004 5.54E~-006 1.80E+000
M 31 1050.34 3.75E-001 5.41 2.56E-004 5.70E-006 8.14E-001
M 32 1120.44 1.09E+001 4.38 2.40E-004 5.86E-006 2.52E+001
M 33 1209.64 - 2.56E+000 4.30 2,22E-004 5.88E-006 - 6.40E+000
M 34 1827.47 4.13E+000 2,33 1.51E-004 1.52E+001

First peak in a multiplet region

M =
m = Other peak in a multiplet region

urrors quoted at 1.000 sigma
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Program ISOTOPIC V
Paducah Soil

Sample Identifier: SWMU4 SS-4

" ita was acquired: September 30, 1595
~dta was analyzed: October 19, 1999 02:28 PM by J. Daniel Marsh

100 cm

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

Files: sample = C:\GENIE2K\REPFILES\Swmu4ss4.rpt
library = C:\GENIE2K\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 com
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 = 6.202E+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°

dkkkkkkkkkkdikhkk Nuclide Results **kkdkkdkkkdhhkdd

Nuclide Grams " nci %err
Th-230 3.60E-05 7.57E+02 © 46.58
Th-232 1.31E+01 1.44E+03 45.61
K-40 2.86E+00 2.04E+04 43.99
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wwkkk Minimum Detectable Activity for Measured Gecmetry waw+
: : File: C:\GENIE2K\REPFILES\Swmu4ss4.rpt
Configuration: Soil Volume Density: 1.02 g/cc

Nuclide Grams nCi
2=-7 '2.51E-12 8.78E+02
wa=-22 2.31E-11 1.45E+02
K-40 1.02E-01 7.27E+02
Co-60 1.05E-10 1.19E+02
Zn-65 3.87E-11 3.18E+02
Kr-85 7.46E-08 2.92E+04
Tc-99 1.29E+00 2.19E+07
Cs-134 1.05E-10 1.36E+02
Ce-137 1.50E-09 1.30E+02
Th-230 7.45E~-06 1.57E+02
Th-232 9.55E-01 1.05E+02
U-234 9.99E-03 6.21E+04
U-235 5.54E~02 1.20E+02
Np-237 2.74E~-04 1.93E+02
U-238 3.00E+00 1.01E+03
4.16E-09

AM-241 |

4.2BE+02
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. * {25 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\SWMU4SS4.CNF

* : Sample ID: SWMU4 SS-4
. Additional Description: PGDP WAG3 SWMU4 Ss-4
* .
) i
* Gross Wt: 620.2

*
k%% ANALYSIS INFORMATION

*Acquisition Date/Time: 9/30/99 11:05:17 AM

Data acquired by: JDM/HRW
Detector: 4 meter square BE-YS/z-
Channels Analyzed: 250 to 8192 - )
Real Time: 1808 Live Time: 1800 . Dead Time: 0.49%:

* % & ¥ A *

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

dkhkkkdkdkdkkkbkdkdkdkdkdkddkdkdbhbhkhkdkhkhkhkdkdhkdkrbhkhbhkhkddkdbdbkdkdbbdkdkbbbdkhbdkdkdkdkdkdbhbhkdkdkdkdkhbhkddkhbhdkhrk

*kkkk COUNT -RATE REPORT e ke e ko

ekk (Corrected for Detector Efficiency) S
n*************************************************************************

MEASUREMENT SERIES: Paducah Soil

Sample ID: SWMU4 SS-4

Sample File: C: \GENIEZK\CAMFILES\SAMPLES\SWMU4SS4 CNF
Peak Analysis Performed on: 10/18/99 4:40:23 PM

Peak Energy Net Peak Net Area Peak Efficiency Count Rate

No. {keV) Area Uncertainty Efficiency Uncertainty (Eff. Corr.)
M 1 74.81 -7.61E+002 114.05 2.56E-003 8.08E-005 -1.65E+002
M 2 84.39 -3.17E+002 121.42 2.57E-003 6.96E-005 -6.85E+001
m 3 87.39 2.74E+002 51.86 2.57E-003 6.62E-005 5.92E+001
m 4 89.98 3.00E+002 50.88 2.5BE~003 6.36E-005 6.47E+001
m 5 92.44 2.91E+002 50.69 2.58E-003 6.15E-005 6.28E+001"
M 6 238.57 7.66E+002 33.04 1.41E-003 4 .25E-005 3.02E+002
M 7 242,02 9.47E+001 20.47 1.39E-003 4.20E-005 3.7%E+001
M B8 295.24 1.56E+002 26.54 1.08E-~003 3.63E~-005 7.97E+001
M 9 338.32 1.61E+002 17.96 9.14E-004 2.98E-005 9.81E+001
M 10 351.90 2.94E+002 29.19 8.71E-004 - 2.76E~005 1.88E+002
M 11 409.01 1.0BE+001 18.27 7.24E-004 1.90E-005 8.33E+000
M 12 462.87 6.41E+001 12.45 6.24E-~-004 1.30E-005 5.71E+001
** 13- 510.64 1.34E+002 20.23 5.56E-004 9.86E-006 1.34E+002
- 14 583.13 3.24E+002 19.41 4,7BE-004 7.82E-006 3.77E+002
M 15 609.33 3.02E+002 24.10 4 ,55E-004 - 7.50E-006 3.68E+002
M 16 727.08 6.35E+001 11.59 3.75E-004 6.50E-006 9.42E+001
M 17 794.99 4.32E+001 10.33 3.41E~004 5.95E-006 7.04E+001
M 18 911.21 2.45E+002 16.73. 2.96E~004 5.45E-006 4.60E+002
M 19 964.83 4.52E+001 9.13 2.79E-004 5.48E-006 9.01E+001
m 20 968.99 1.55E+002 - 13.51 2.7BE-004 5.48E-006 3.11E+002
M 21 1120.11 9.24E+001 11.19 2.40E-004 5.86E-006" 2.14E+002
M 22 1237.88 3.30E+001 9.04 2.17E-004 5.84E-006 8.45E+001
M 23 1460.76 8.73E+002 28.69 1.85E-004 5.46E-006 2.62E+003
M 24 1592.38 2.78E+001 7.03 1.71E-004 7.10E-006 9.04E+00L
M 25 1764.23 -7.71E+001 9.72 1.56E~004 1.25E-005 2.75E+002

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

Errors qucted at 1.000 sigma
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******************************************** ******************************

. * 25 Nondestructive Assay Department

* Lockheed Martin Energy Systems, Inc.

* EM & Enrichment Facilities Technical Support Division
*

“* SAMPLE INFORMATION
MEASUREMENT SERIES: 4 sqg meters
* Sample File: C:\GENIE2K\CAMFILES\SAMPLES\S4SS4BKG.CNF

* Sample ID: S4SS4BKG
Additional Description: PGDP WAG3 SWMU4 SS54 BKG
* .

T %
* Gross Wt.
*

**%* ANALYSIS INFORMATION

*Acquisition Date/Time: 9/30/99 10:31:00 AM

Data acquired by: MANAGER
Detector: 4 meter square
Channels Analyzed: 250 to 8182
Real Time: 1822 Live Time: 1800 Dead Time:

* * o * * *

Background file: C:\GENIEPC\CAMFILES\08BG3284.CNF
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ek (Corrected for Detector Efficiency) e et e e
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MEASUREMENT SERIES: 4 sg meters

Sample ID: S4SS4BKG

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

Net Peak Net Area

RRHXRZXXZZIXIAIZIIRIIRCRERRE

2.51E-004

B-80

Peak Energy Peak Efficiency Count Rate
No. (keV) Area Uncertainty Efficiency Uncertainty (Eff. Corr.)
M 1 59.86 1.78E+002 430.01 2.54E-003 9.22E-005 3.88E+001
M 2 63.16 2.69E+002 582.28 2.55E-003 9.09E-005 5.87E+001
M 3 72.73 5.04E+002 85.87 2.56E-003 8.30E-005 1.09E+002
m 4 74.89 1.19E+003 99.64 2.56E-003 8.07E-005 2.58E+002
M 5 84.62 6.83E+002 108.35 2.57E-003 6.93E-005 1.47E+002
M 6 124.48 3.66E-001 66.62 2.54E-003 9.62E-005 8.01E-002
M 7 170.32 2.39E+001 57.40 2.05E-003 7.77E-005 6.48E+000
M 8 180.01 1.07E+002 75.04 1.94E-003 6.95E-005 3.07E+001
M 9 187.31 5.17E+001 121.76 1.86E-003 6.36E-005 1.54E+001
M 10 201.33 2.10E+001 36.26 1.72E-003 5.40E-005 = 6.79E+000
m 11 202.57 1.53E+4001 26.38 1.71E-003 5.33E~-005 4.97E+000
M 12 223.20 1.16E+001 48.09 1.53E-003 4.53E-005. 4.21E+000
M 13 234.31 3.70E+001 18.77 1.44E-003 4.31E-005 1.43E+001
14 244 .59 5.67E+001 21.23 1.37E-003 4.17E-005 2.30E+001
15 265.09 3.90E+000 32.33 . 1.24E-003 - 3.97E~005 1.75E+000
16 272.62 1.40E+001 27.17 1.20E-003 3.90E~005 6.49E+000
17 294.88 6.70E+001 15.93 1.09E-003 3.64E-~005 3.43E+001
18 312.18 1.11E+001 22.64 1.01E-003 3.39E~005 6.08E+000
19 331.63 3.76E+000 20.18 9.37E-004 3.09E-005 2.23E+000
20 351.87 1.12E+002 17.21 8.71E-004 2.76E-005 7.12E+4+001
21 371.%0 7.88E-001 17.06 8.13E-004 2.44E-005 5.38BE-001
22 375.15 7.12E-001 15.42 8.04E-004 - 2.39E-005 4.92E-001
23 ' 379.26 2.28E+001 10.05 7.94E-004 2.33E-005 1.59E+001
24 397.05 9.57E+000 13.44 7.50E-004 2.06E-005 7.08E+000
25 434.56 1.20E+000 11.01 6.73E~-004 1.58E-005 9.89E-001
26 436.99 1.22E+000 11.24 6.68E~004 1.56E-005 1.02E+000
27 439.21 1.36E+000 12.49 6.64E-004 1.53E-005 1.14E+000
28 443.23 2.31E+000 11.57 6.57E-004 1.49E-005 1.96E+000
29 465.80 1.08E+001 6.23 6.19E-004 1.2BE-005 '9.78E+000
30 473.12 2.88E+001 25.47 6.08E-004 1.22E-005 2.64E+001
31 511.12 4.74E+001 11.23 5.55E-004 9.84E-006 4.74E+001
32 609.54 9.35E+001 12.00 4.54E-004 7.50E-006 1.14E+002
33 622.74 2.00E+000 6.66 4.44E-004 7.37E-006 : 2.50E+000
34 640.15 1.12E+001 4.80 " 4.31E-004 7.22E-006 ° 1.44E+001
35 687.96 2.64E+000 2.33 3.98E-004 6.83E-006-. 3.69E+000
36 650.70 1.02E+001 3.64 3.96E-004 6.81E-006" 1.43E+001
37 717.55 1.43E+000 5.97 3.B0E-004 6.58E-006 2.09E+000
38 728.41 1.18E+001 6.54 3.74E-004 6.49E-006 1.75E+001
39 794.90 6.66E+000 1.24 3.41E-004 5.85E-006 1.09E+001
= 40 845.75 7.33E+000 3.78 - 3.18E-004 5.63E-006 1.27E+001
M 41 920.80 5.18E+000 3.29 2.92E-004 5.44E-006 9.84E+000
M 42 10€69.07 7.75E+000 3.59 5.75E-006 1.71E+001



Count Rate

Sample ID: S4SS4BKG
Sample File: C:\GENIE2K\CAMFILES\SAMPLES\S4SS4BKG.CNF

‘eak Energy
No . (keV)

43 1121.14
44 1156.11
45 1231.5%
46 1239.01
47 1243.45
1286.55
49 1392.60
50 1554.37
51 1598.65
52 1765.76

IRRXBEXEFIRRIR
-
o

M = First peak in
m = Other peak in

Errors quoted at 1.000 sigma

WHaNDWAa I

Area

.895E4+001
. 72E+000
.99E+4000
.03E+001
.84E+000
.95E+000
.67E4+000
.B8E+000
.81E+4+000
.59E4001

a multiplet region.
a multiplet region

10/07/98 2:36:17 PM

Net Peak Net Area Pea
Uncertainty Efficiency

5.95
0.84
3.71
4.42
3.02
2.93
3.90
3.88
4.63
6.45

Peak

2.40E-004
2.32E-004
2.1BE-004
2.17E-004
2.16E-004
2.09E-004
1.94E-004
1.75E-004
1.70E-004
1.56E-004

B-81

Efficiency
Uncertainty

5.86E-006
5.80E-006
5.85E~-006
5.83E-006
5.83E-006
5.71E-006
5.40E-006
6.38E-006
7.24E-006

1.25E~005

(S, 0,0t ol SIS 8

Page 3

Count Rate

(Eff., Corr.]

. 52E+001
. 61E+001
.03E+001
. 62E+001
.24E+001
.05E+001
. 64E+000
.19E+001
.91E+000
1.2BE+002



Program ISOTOPRIC V

Paducah Soil
Sample Identifier: SWMU4 S8-5

“ata was acquired: September 29, 1299 :
-ata was analyzed: October 19, 1998 02:33 PM by J. Daniel Marsh

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

Files: sample = C:\GENIE2K\REPFILES\Swmu4ss5.rpt
library = C:\GENIE2K\Library\ornllib.rpt; enexrgy 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 kg

Matrix: material = Soil; thickness = 15.2 cm ; density (effective) = 1.02 g/cec
sample is homogeneous
volume = 6.08E+5 cc; 'gross wt = 6.202E+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°

Ckkkkkkkkkkdkrxx Nuclide Regults *dddkkkhhdddkdrd

Nuclide Grams nCi . %err
Th-230 4 .36E-05 9.16E+02 46.31
Th-232 - 1.27E+01 1.39E+03 45,66
K-40 2.67E+00 1.91E+04 . 44 .01
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1

LI L2 L

3

Nuclide

© 427
wd=-22
K-40

Co-60

Zn-65
Kr-85
Tc-99
Cs~-134
Cs-137
Th-230
Th-232
U-234
T-23%5
Np-237

UJ-238

AM-241

Minimum Detectable Activity for Measured Gecometry Ww#+

File: C:\GENIE2K\REPFILES\Swmué4ss5.rpt

Grams

2.43E-12

2.29E-11
1.62E-01
1.15E-10
3.86E-11
7.35E-08
1.34E+00
1.01E-1D
1.56E-08
7.62E-06
9.70E-01
1.15E-02
6.34E-02
2.81lE-04
3.38E+00
4.61E-08

Configuration: Scil Volume

nCi

8.49E+02
1.43E+02
1.15E403
1.30E+02
3.18E+02
2.88E+04
2.28E+07
1.30E+02

. 1.35E+02

1.60E+02
1.07E+02
7.12E+04
1.37E+02
1.98E+02
1.14BE+03
4 .75E+02

Density: 1.02 g/cc

B-83



dededed kb kkkdkdkdkhdkokkkkhk kb k ok ok hkdkdk kb kdkdkdkdbdddkdkdddkdkddkdddd bk kb dkok ok hdk i

*

;% 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\SWMU4SS5.CNF
* Sample ID: SWMU4 SS-5

' Additional Description: PDGP WAG3 SWMU4 SS-5
*

*

* . Gross Wt: 620.2
*

%% ANALYSIS INFORMATION

*Acquisition Date/Time: 9/29/99 5:59:40 PM

* Data acquired by: JDM/HRW

* Detector: 4 meter square BE-¥5/e

* Channels Analyzed: 250 to 8192 .

* Real Time: 1823 Live Time: 1800 Dead Time: 1.27%:
* N »

*

Background file: C:\GENIEZK\CAMFILES\SAMPLES\S4SSSBKG.CNF
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e s ok ok ok COUNT -RATE REPORT % v ok ok

b okk e (Corrected for Detector Efficiency) _ ek
2 Y v % Je v %k % g % % % gk kb vk ok % % 9k % % 9 I v ok 9 %k % % % vk vk ok ok v %k % % %k ok % v ok %k ok b ok ok ok vk ok vk I vk % vk b 3k dk ok o 9k v % ok % % ek %

MEASUREMENT SERIES: Paducah Soil

Sample ID: SWMU4 SS-5
Sample File: C:\GENTE2K\CAMFILES\SAMPLES\SWMU4SS5.CNF

Other peak in a multiplet region

Erroxrs quoted at 1.000 sigma

B-85

Peak Analysis Performed on: 10/18/99 4:44:25 PM
Peak Energy Net Peak Net Area Peak Efficiency Count Rate
No. {keV) Area Uncertainty Efficlency Uncertainty (Eff. Corr.)

M 1 74.94 -8.20E+002 113.56 2.56E-003 8.06E-005 ~-1.78E+002
M 2 84.91 -3.62E+002 92.68 2.57E-003 6.90E-005 -7.83E+001
m 3 87.40 1.58E+001 84.64 2.57E-003 6.62E~005 3.41E+000
m 4 "89.70 1.87E+002 54.28 2.58E-003 6.39E-005 4.03E+001
m 5 93.27 9.79E+001 80.36 2.58E-003 6.09E-005 2.11E+001
M 6 121.33 6.40E+001 68.92 2.60E-003 8.13E-005 1.37E+001
M 7 186.09 1.44E+002 61.04 1.88E-003 6.45E-005 4.26E+001
M 8 213.01 6.04E+001 20.76 1.62E-003 - 4.85E-005 . 2.08E+001
M 9 238.65 7.60E+002 33.74 1.41E-003 4 .25E-005 2.99E+002
M 10 285.94 3.40E+001 14.05 1.13E-003 3.75E-005 1.67E+001
M 11 295.23 1.80E+002 26.57 1.08E-003 3.63E-005 9.24E+001
M 12 338.35 1.23E+002 21.77 9.14E-004 2.98BE-005 7.48E+001
M 13 351.95 4.00E+002 32.50 8.70E-004 2.76E-005 2.55E+002
. 14 510.91 1.61E+002 20.39 5.56E-004 9.85E-006 1.61E+002
M 15 583.25 3.12E+002 19.33 4.78E-004 - 7.82E-006 3.64E+002
M 16 609.29 3.66E+002 22.65 4 .55E-004 7.50E-006 4.47E+002
M 17 727.12 6.68E+001 = 11.19 3.75E-004 6.50E-006 9.90E+001
M 18 768.48 3.80E+001" 12.33 3.53E~-004 6.15E-006 5.97E+001
M 19 794.85 4.13E+001 9.80 3.41E-004 5.95E-006 6.73E+001
M 20 847.41 1.83E+001 6.74 3.19E-004 5.62E-006 3.19E+001
M 21 911.16 2.37E+002 16.90 2.96E-004 5.45E-006 4.44E+002
M 22 964.88 2.66E+001 9.60 2.79E-004 5.48E-006 5.30E+001
m 23 969.03 1.24E+002 13.60 2.78E-004 5.48E-006 2.48E+002
M 24 1120.27 7.35E+001 11.59 2.40E-004 5.86E-006 1.70E+002
M 25 1460.75 8.18E+002 29.37 1.85E-004 5.46E-006 2.45E+003
M 26 1764.59 8.36E+001 9.88 1.56E-004 1.25E-005 2.98E+002
M = First peak in a multiplet region
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*********************************************************:A'****************

* K25 Nondestructive Assay Department

"% Lockheed Martin Energy Systems, Inc.

*

"% SAMPLE INFORMATION

* EM & Enrichment Facilities Technical Support Division

MEASUREMENT .SERIES: 4 sq meters

* Sample File: C: \GENIEZK\CAMFILES\SAMPLES\S4SSSBKG CNF
* Sample ID: S4SS5BKG

Additional Description: PGDP WAG3 SWMU4 SS-5 BK

* . .

* . . '

* Gross Wt:

*

#*% ANALYSIS INFORMATION
*Bcquisition Date/Time: 9/29/99 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:

* F * & F *

Background file: C:\GENIEPC\CAMFILES\08BG3284.CNF

B-86

1.04%:
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IZ A2 R XXX R R ER AR AR ST R R AR R R RS R R AR R R R AR R R R R R LT EE TR EEREE TR ER EERPP

ek ek ok COUNT ~-RATE REPORT Y 3 e ke ok

ko {(Corrected for Detector Efficiency) ok ek
************************************************************************

MEASUREMENT SERIES: 4 sg meters

HH R AR AR AR AARERIREEE XEEESHHHEHEZRE

Peak

No.

-
4

B

woJoyunkwhE

Sample ID:

S4SS5BKG

Sample File: C:\GENIE2K\CAMFILES\SAMPLES\S4SSS5BKG.CNF

Peak Analysis Performed on:

Energy
{keV)

41.32

68.61

72.79

74.93
.B84.79

87.17
80.85

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

Net Peak Net Area Peak
Area Uncertainty Efficiency
1.55E+002 134.46 2.51E-003
1.59E+4+002 779.88 2.55E-003
7.53E+002 87.717 2.56E-003
1.42E+003 93.99 2.56E~003
6.99E+002 71.84 2.57E-003
2.97E+002 62.90 2.57E-003
1.25E+002 58.60 2.58E-003
2.04E+002 58.18 2.58E-003
2.52E+002 58.14 2.58E-003
1.29E+001 101.78- 2.59E-003
1.75E+002 56.82 2.53E-003
1.85E+002 119.35 2.37E-003
5.47E+001 102.75 2.23E-003
1.10E+001 54.24 1.89E-003
1.49E+000 23.89 1.53E-003 .
3.29%E+000 52.82 1.52E-003
1.29E+001 38.60 1.28E-003
2.91E+001 15.76 1.09E-003
5.00E+001 17.25 1.08E-003
7.51E+000 22.22 9.93E-004
2.47E+001 11.23 9.15E-004
* 6.44E+000 22.38 8.71E-004
2.10E+001 15.69 8.34E-004
2.82E+000 14.44 8.00E-004
4.29E+000 15.22 7.61E-004
7.41E+001 10.72 5.56E-004
7.97E+000 4.28 4.89E-004
4.86E+001° 8.09 4.55E-004
9.B9E+000 4.25 4.31E-004
8.178+000 3.56 3.93E-004
8.33E~002 7.17 3.53E-004
5.00E-001 11.77 3.49E-004
3.11E+000 5.92 3.45E-004
8.10E+000 3.25 3.34E-004
8.12E+000 3.84 3.30E-004
5.05E+000 2.41 3.03E-004
6.10E+000 2.65 3.02E-004
4.65E+000 2.26 3.01E-004
1.38E+001 4.16 - 2.69E-004
6.09E+000 3.17 2.60E-004
8.44E-001 5.08 2.27E-004
2.81E+001 5.85 1.85E-004

B-87

10/12/99 3:07:42 PM

Efficiency
Uncertainty

7.84E-005
8.70E~-005
8.30E-005
8.07E-005
6.91E-005
6.65E-005
6.27E-005
6.08E-005
5.92E~005
5.81E-005
9.05E-005
8.73E-005
8.73E-005
6.53E-005
4.52E-005
4.49E-005
4.04E-005
3.64E-005
3.62E-005
3.33E-005
2.98BE-005
2.76E-005
2.56E-005
2.37E-005
2.13E-005
9.85E-006
8.02E-006
7.50E-006
7.23E-006
6.76E~006
6.15E-006
6.08E-006

6.02E-006
5.84E-006
5.78E-006-,
5.48E-006"

5.48E-006
5.47E-006
5.56E-006
5.65E-006
5.90E-006
5.46E-006

Count Rate
(Ef£f. Corr.)

3.43E+001
3.45E+001
1.64E+002
3.09E+002
1.51E+002
6.42E+001
2.70E+001
4.40E+001
5.43E+001
2.77E+000
3.86E+001
4.33E+001
1.36E+001
3.25E+000
5.41E~001
1.20E+000
5.57E+000
1.49E+001

- 2.57E+001

4.20E+000
1.50E+001
4.11E+000
1.40E+001
1.96E+000
3.13E+000
7.41E+001
9.05E+000
5.94E+001
1.27E+001
1.16E+001
1.31E-001
7.96E~001
5.00E+000
1.35E+001
1.37E+001
9.25E+000
1.12E+001
8 .58E+000
2.85E+001
1.30E+001
2.06E+000
8.44E+001



Count Rate ‘ : 10/12/99 3:08:54 PM

Sample ID: S4SSS5BKG |
Sample File: C:\GENIE2K\CAMFILES\SAMPLES\S4SS5BKG.CNF

Peak Energy Net Peak Net Area Peak Efficiency
Jdo. (keV) Area Uncertainty Efficiency Uncertainty
M 43 1764.55 6,40E+4+000 2.05 1.56E-004 1.25E-005

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

Errors quoted at 1.000 sigma

B-88 .

Page 3

Count Rate
(Eff. Corr.]

2.28E+001



Program ISOTOPIC V

) Paducah Soil
Sample Identifier: SWMU4 SS-6

ta was acquired: September 30, 1999 :

‘wvata was analyzed: October 19, 19599 03:10 PM by J. Daniel Marsh

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

Files: sample = C:\GENIE2K\REPFILES\Swmu4ssé.rpt »
library = C:\GENIE2K\Library\ornllib.rpt; energy tolerance = 1. keV

Configuration: Scil 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 = Scil; thickness = 15.2 cm ; density (effective) = 1.02 g/cc
sample is homogeneous :
volume = 6.08E+5 cc; gross wt = 6.202E+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°

rrkkkkkkkkrkrrr Nuclide Results *rdkdkkdkkdddhdk

Wuclide Grams nCi ferr
Th-230 2.99E-05 6.27E+02 46..93
Th-232 1.22E+01 1.34E+03 45.64
K-40 2.82E+00 2.01E+04 43.99
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*¥%k* Minimum Detectable Activity for Measured Geometry #*#ww¥
File: C:\GENIE2K\REPFILES\Swmu4ssé.rpt
Conflguration: Soil Volume Density: 1.02 g/cc

Nuclide Grams nCi

2 -7 ‘2,51E-12 8.78E+02
wa-22 2.39E-11 1.50E+02
K-40 1.26E-01 8.99E+02
Co-60 1.19E-10 1.34E+02
Zn-65 4.07E-11 3.35E+02
Kr-85 7.28B~08 2.86E+04
Tc-99 1.76E+00 2.98E+07
Cs-134 9.84E-11 1.27E+02
Cs-~137 1.53E-09 1.32E+02
Th-230 8.35E-06 1.75E+02
Th-232 2.00E+00 2.20E+02
U-234 1.16E-02 . 7.17E+04
U-235 5.88E-02 1.27E+02
Np-237 2.76ER-04 1.95E+02
U-238 3.38E+00 1.14E+03
AM-241 4.63E-09 4.77E+02

B-90
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. * K25 Nondestructive Assay Department

* Lockheed Martin Energy Systems, Inc. )

* EM & Enrichment Facilities Technical Support Division
*

¥* SAMPLE INFORMATION
MEASUREMENT SERIES: Paducah Scil

* Sample File: C:\GENIE2K\CAMFILES\SAMPLES\SWMU4S556.CNF
* Sample ID: SWMU4 SS-6

Additional Description: PGDP WAG3 SWMU4 SS5-6

%* .

%

* Gross Wt: 620.2
*

**%* ANALYSIS INFORMATION
*Acquisition Date/Time: 9/30/99 . 9:41:12 AM

Data acquired by: JDM/HRW
A Detector: 4 meter square BE-¥#57/%
Channels Analyzed: 250 to 8192 .
Real Time: ~ 1809 Live Time: 1800 Dead Time: 0.53%:

* % F %+ o *

Background file: C:\GENIE2K\CAMFILES\SAMPLES\S4SS6BKG.CNF

B-91
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% v de ok v e e ke sk ke ke ke ke ke ok b ok sk otk Ak ok sk e sk e ok ke ok ok ak ke ok o ke ok ke ok e ok e ok v e ke e ke ke ok ke e ke ke ke vk ok ok e e ke ok ke ok b ok e ok ke ok sk sk ok ok e

ek e COUNT -RATE REPORT . ek ok ke

Thkk (Corrected for Detector Efficiency) ook ok
mkkhkkhkkkhkdrhkhkkdkkhhhkhkdkhhkhkhkhkhhkkdkhkhhhkkhbkdbhbbhbhkbhbbhrdkbhkhbdkhhkdkkkkdhkhbdhkrbhrhhhdhdkid

MEASUREMENT SERIES: Paducah Soil
Sample ID: SWMU4 S5-6

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

Efficiency

Peak Energy Net Peak Net Area Peak Count Rate
No. (keV) Area Uncertainty Efficiency Uncertainty (Ef£f. Corr.)
M 1 69.68 1.98E+002 135.42 2.56E-003 8.61E-005 4.30E+001
M 2 74.87 -7.51E+002 113.73 2.56E-003 8.07E-005 -1.63E+002
M 3 84.82 4.30E+002 65.848 2.57E-003 6.91E-005 =~ 9.29E+001
m 4 89.42 2.99E+002 61.95 2.58E-003 6.42E-005 6.46E+001
m 5 92.97 3.56E+002 62.67 2.58E-003 €.11E-005 7.67E+001
M 6 129.10 1.04E+002 347.34 2.50E-003 8.60E-005 2.31E+001
M 7 238.58 6.92E+002 77.55 1.41E-003 4 .25E-005 2.72E+002
M 8 295.18 1.01E+002 30.81 1.08E-003 3.63E-005 5.18E+001
M 9 338.26 1,74E+002 18.18 9.15E-004 2.98E~005 1.06E+002
M 10 351.84 2.63E+002 30.23 8.70E~004 2.76E-005 1.68E+002
M 11 510.93 1.85E+002 16.57 5.56E-004 9.85E~-006 1.85E+002
M 12 583.19 3.48E+002 20.14 4.78E-004 7.82E-006 4.05E+002
» 13 609.30 2.50E+002 = 24,53 4.55E-004 7.50E-006 3.06E+002
14 726.96 1.02E+002 = 12.37 3.75E-004 6.50E-006 1.51E+002
M 15 835.72 3.83E+001 8.91 3.23E~004. 5.68E~-006 6.57E+001
M 16 860.18 3.78E+001 9.58 3.14E-004 5.57E-006 6.70E+0D1
M 17 911.16 2.28E+002 15.92 2.96E~-004 5.45E-006 4.28E+002
M 18 964.63 3.28%E+001 8.98 2.79E-004 5.48E-006 6.56E+001
m 19 968.99 1.04E+002 12.61 2.78E-004 5.48E-006 2.08E+002
M 20 974.72 1.23E+001 3.90 2.76E-004 5.49E-006 2.48E+001
M 21 1120.13 9.86E+001 13.717 2.40E-004 5.86E-006 2.28E+002
M 22 1460.75 B.62E+002 29.11 1.85E-004 5.46E-006 2.58E+003
M 23 1592.26 3.68E+001 7.31 1.71E~-004 7.10E-006 1.20E+002
M 24 1730.31 4.72E+000 4.42 1.58E-004 1.12E-005 1.66E+001
M 25 1764.55 3.65E+001 10.75 1.56E-004 1.25E-005 1.30E+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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* % *************************************************** *********************
_* K25 Nondestructive Assay Department

* Leckheed Martin Energy Systems, Inc.

* EM & Enrichment Facilities Technical Support Division

*

“* SAMPLE INFORMATION
MEASUREMENT SERIES: 4 sg meters
* Sample File: C: \GENIEZK\CAMFILES\SAMPLES\S4SSGBKG CNF

* Sample ID: S4SS6BKG
Addltlonal Descrlptlon- PGDP WAG3 SWMU4 SS-6 BK

*

* Gross Wt:
* .

*%% ANALYSIS INFORMATION

ve

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

Data acquired by: manager
Detector: 4 meter square
Channels Analyzed: 250 to 8192
Real Time: 1821 Live Time: 1800 Dead Time: 1.16%:

* o ok ok o+ F

Background file: C:\GENIEPQ\CAMFKLES\OBBG3284.CNF

aa

B-93
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**************************************************************************

Yk ke ok e COUNT -RATE REPORT * ke ok

okok (Corrected for Detector Efficiency) o ok
adedekdedhkkdkdk kkdkhddhhkhkhkdhdkhkhhhkdhhhhdhhkkdhddkhkhkddhdhddkhbhkdkthkhkhdhhdhdhhkhhkhhkhhhdkhkhkhhhd

MEASUREMENT SERIES: 4 sg meters

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

wrrors quoted at 1.000 sigma

B-94 -

Peak Analysis Performed on: 10/12/99 3:11:26 PM
Peak Energy Net Peak Net Area Peak Efficiency Count Rate
No. (keV) Area Uncertainty Efficiency Uncertainty (Eff. Corr.)
M 1 74.66 1.29E+003 94.85 2.56E-003 8.09E-005 2.81E+002
M 2 139.24 6.93E+001 85.26 2.41E-003 8.60E-005 1.60E+001
M 3 146.66 9.55E+001 36.45 2.32E-003 8.83E-005 2.28E+001
M 4 149,50 1.31E+001 108.33 2.29E-003 8.84E-005 3.17E+000
M 5 237.66 5.B9E+001 70.09 " 1.42E-003 4.26E-005 2.30E+001
M 6 241.94 5.71E+001 52.64 1.39E-003 4.20E~-005 2.28E+001
M 7 259.52 2.51E+4001 38.92 1.27E-003 4 .03E-005 1.10E+001
M 8 281.30 3.30E+001 °~ 10.48 1.15E-003 3.80E-005 1.59E+001
M 9 285.01 4.71E+001 17.72 1.13E-003 3.76E-005 2.31E+001
M 10 2%94.B0 1.35E+002 22.10 1.09E-003 3.64E-005 6.92E+001
M 11 320.12 2.34E+000 35.99 9.80E-004 3.27E-005 1.33E+000
M 12 351.64 1.73E+002 18.89 8.71E-004 2.77E-005 1.10E+002
M 13 358.57 2.06E+001 10.09 B.51E-004 2.65E-005 1.35E+001
: 14 385.36 6.31E+000 18.03 7.78E-004 2.23E-005 4.50E+000
M 15 575.83 1.11E+001 5.39 4.B4E-004 . 7.93E-006 1.27E+001
M 16 590.69 - 3.70E+000 8.29 4.71E-004 7.72E-006 4.37E+000
M 17 609.11 1.44E+4+002 13.11 4 .55E-004 7.50E-006 1.75E+002
M 18 636.B9 3.40E+000 7.54 4 .33E~004 7.25E~-006 4.36E+000
M 19 646.99 2.02E+000 6.72 4.26E-004 7.17E-006 2.64E+000
M 20 714.20 7.22E+000 3.69 3.82E-004 6.61E-006 1.05E+001
M 21 768.11 1.02E+001 4.32 3.54E-004 6.16E-006 1.61E+001
m 22 771.95 6.12E+000- 3.22 3.52E-004 6.13E~-006 9.66E+000
M 23 903.66 B8.B86E+000 1.75 2.98E-004 . 5.46E-006 1.65E+001
M 24 934.50 1.64E+001 5.05 2.88E-004 5.44E-006 3.17E+001
M 25 1038.54 3.85E+000 5.51 2.59E-004 5.66E~006 B8.26E+000
M 26 1102.24 B.94E+000 3.80 2.44E-004 5.83E-006 2.04E+001
M 27 1115.91 2.71E+001 5.81 2.40E-004 5.86E-006 6.26E+001
M 28 123B.22 9.64E+000 4.44 2.17E-004 5.84E-006 2.47E+001
M 2% 1267.14 6.36E+000 3.80 2.12E-004 '5.77E-006 1.66E+001
M 30 1377.50 3.00E+000 5.20 1.96E-004 5.43E-006 8.51E+000
M 31 1452.68 6.37E+000 2.93 1.86E-004 5.43E-006 1.90E+001
M 32 1461.27 1.36E+001 4.81 1.85E-004 5.46E-006 4 _.08E+001
M 33 1730.47 B8.47E+000 0.40 1.58E-004 1.12E-005 .  2.97E+001
M 34 1764.58 3.01E+001 5.46 1.56E-004 1.25E-005 ° 1.08E+002
M = First peak in a multiplet region ,
m = Other peak in a multiplet region




Program ISOTOPIC V

Paducah Soil
Sample Identifier: SWMU4 SS-7

-ata was acguired: September 30, 18599
Data was analyzed: October 19, 13859 03:15 PM by J Daniel Marsh

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

Files: sample = C:\GENIE2K\REPFILES\Swmu4ss7.rpt
library = C:\GENIE2K\Library\ornllib.rpt; energy tolerance = 1. keV

Configquration: Soil Volume

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

Matr:.x materlal m Soil; thickness = 15.2 ocm ; density (effective) = 1.02 g/cc
sample is homogeneous
volume = 6.08E+5 cc; gross wt = 6.202E+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°

kkkkkkhkkkkkrtnek Nuclide Results #ekkkddrkhdkddk

uclide Grams nCi Yerr
Th-230 4.,19E-05 8.80E+02 46.35 .
Th-232 1.18E+01 1.30E+03 45.67
K-40 2.56E+00 1.83E+04 44 .01
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#**%*% Minimum Detectable Activity for Measured Geometxy ##**w
File: C:\GENIE2K\REPFILES\Swmu4ss7.rpt
.Config-uration:_ Soil Volume Density: 1.02 g/ce

Nuclide

Grams nCi
—a=7 '2.40E-12 8.38E+02
Na-22 2.05E-11 1.28E+02
K-40 1.43E-01 1.03E+03
Co-60 1.10E-10 1.25E+02
Zn-65 3.91E-11 3.22E+02
Kr-85 7.19E-08 2.82E+04
Tc-99 7.31E-01 1.24E+07
Cs-134 1.07E-10" 1.38E+02
Cs-137 1.49E-09 1.29E+02
Th-230 7.20E-06 1.51E+02
Th-232 9.37E-01 1.03E+02
TU-234 “7.85E-03 4 ,.87E+04
TU-235 5.19E-02 1.12E+02
Np-237 2.67E-04 1.88E+02
U-238 2.46E+00 8.29E+02
AM-241 3.32E-09 3.42E+02
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* EM & Enrichment Facilities Technical Support Division
<«* SAMPLE INFORMATION
MEASUREMENT SERIES: Paducah Soil
* Sample File: C:\GENIEZK\CAMFILES\SAMPLES\SWMU4SS7.CNF

* Sample ID: SWMU4 SS-7
Additional Description: PGDP WAG3 SWMU4 SS-7
*

*

* ' Gross Wt: 620.2
*

*kk ANALYSIS INFORHATION
*Acquisition Date/Time:  9/30/99 3:10:18 PM

Data acquired by: JDM/HRW
Detector: 4 meter square BE-¥5/2
Channels Analyzed: 250 to " 8182
Real Time: 1806 Live Time: 1800 Dead Time:

* % % ¥ % %

Background file: C:\GENIE2K\CAMFILES\SAMPLES\S4SS7BKG.CNF

B-97
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S K25 Nondestructive Assay Department
* Lockheed Martin Energy Systems, Inc.

0.35%:
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Count, Rate 10/18/99 4:54:46 PM

Page 2

****}*********************************************************************

ke de ke
. A%k

COUNT ~-RATE
(Corrected for Detector Efficiency)

REPORT

v % e Kk ke
ek %ok ok

**************************************************************************

MEASUREMENT SERIES: Paducah Soil

Sample ID: SWMU4 S5-7

Sample File: C:\GENIE2K\CAMFILES\SAMPLES\SWMU4S57.CNF

Peak Analysis Performed on: 10/18/99 4:54:00 PM
Peak Energy Net Peak Net Area Peak Efficiency

No. {keV) Area Uncertainty Efficiency Uncertainty
1 84.55 2.15E+002 42.66 2.57E-003 6.94E-005

2 87.20 1.54E+002 39.97 2.57E-003 6.64E-005

3 92.69 8.11E+001 38.62 2.58E-003 6.13E-005

4 238.55 7.94E+002 32.90 1.41E-003 4.25E-005

5 295.19 2.18E+002 26.77 1.08E-003 3.63E-005

6 338.34 1.46E+002 17.62 9.14E-004 2.98E-005

7 351.89 3.65E+002 25.37 8.71E-004 2.76E-005

8 510.75 1.94E+002 16.49 - 5.56E~004 9.86E-006

9 583.25 3.34E+002 19.90 4.77E~004 7.82E~-006

10 609.25 3.51E+002 22.60 4 .55E~004 7.50E-006

11 727.06 5.35E+001 10.99 3.75E-004 6.50E-006

12 768.06 4.69E+001 10.33 3.54E-004 6.16E-006
213 830.83 3.82E-001 11.31 3.25E-004 5.718~006

M 14 911.18 2.20E+002 15.84 2.96E-004 5.45E-006
M 15 964.72 €6.21E+001 9.82 2.79E-004 - 5.48E-006
m 16 969.08 1.23E+002 12.79 2.78E-004 5.48E-006
M 17 1120.48 8.71E+001 11.39 2.40E-004 5.86E-006
M 18 1238.18 2.59E+001 8.79 . 2.17E-004 5.84E-006
M 1% 1460.71 7.83E+002 '28.51 1.85E-004 5.46E-006
M 20 1592.87 4.37E+001 7.63 1.71E-004 7.11E-006
M 8.55E+001 10.26 1.56E-004 1.25E-005

21 1764.48

First peak in a multiplet region.

M =
m = Other peak-in a multiplet region

Errors quoted at 1.000 sigma

B-98

Count Rate
(Eff. Corr.)

4 .65E+001

. 3.33E+001

1.75E+001
3.12E+002
1.12E+002
8.86E+001
2.33E+002
1.94E+002
3.88E+002
4 .29E+002
7.93E+00]
7.36E+001
6.53E-001
4.13E+002
1.24E+002
2.47E+002
2.02E+002
6.63E+001
2.35E+003
1.42E+002
3.05E+002



Ok F & A *

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

<%* SAMPLE INFORMATION

MEASUREMENT SERIES: 4 sq meters

* Sample File: C:\GENIE2K\CAMFILES\SAMPLES\S4SS7BKG.CNF
* Sample ID: S4SS7BKG

&dditional Description: :

v .

* :

* ' Gross Wt:

*

*%% ANALYSIS INFORMATION
*Acquisition Date/Time: 9/30/99 2:35:35 PM
-Data acquired by: MANAGER
Detector: 4 meter square
Channels Analyzed: 250 to 8192
Real Time: 1806 Live Time: 1800 Dead Time:

Background file: C:\GENIEPC\CAMFILES\08BG3284.CNF

B-99

'*******?******************************************************************
. * K25 Nondestructive Assay Department

0.38%:
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dekddkdodkdkhddddhdhdkdddhhhdkdrhrhkhkkdddkddddhddddkhdhkddhkdddddhhkdkdkhddddhdhohdh ok hokdesk sk

SkEk COUNT -RATE REPORT * e e ok

ok k (Corrected for Detector Efficiency) % ek
**************************************************************************

MEASUREMENT SERIES: 4 sg meters

Sample ID: S4SST7BKG
Sample File: C:\GENIE2K\CAMFILES\SAMPLES\S4S5S57BKG.CNF
Peak Analysis Performed on: 10/12/99 4:28:39 PM

Peak Energy Net Peak Net Area Peak Efficiency Count Rate

No. (keV) Area Uncertainty Efficiency Uncertainty (Eff. Corr.)
M 1 36.07 9.40E+Q01 446.55 2.50E-003 7.07E~005 2.09E+001
.M 2 62.81 7.41E+001 98.14 2.55E-003 9.11E-005 1.62E+001
. M 3 75.05 3.92E+002 55.65 2.56E~003 8.05E~005 8.51E+001
i M 4 80.39 3.22E+001 179.51 2.57E-003 7.43E-005 6.97E+000
i M 5 104.31 1.36E+002 434.52 2.59E-003 5.88E-005 2.93E+001
M 6 132.03 7.21E+001 39.83 2.48E-003 8.42E-005 1.62E+001
i M 7 146.00 1.26E+001 44.68 2.33E-003 8.82E-005 3.01E+000
iM 8 156.87 9.10E+000 36.95 2.21E-003 8.66E-005 2.29E+000
- M S 246.36 1.56E+001 22.35 1.36E-003 4.15E-005 6.38E+000
M 10 262.95 2.87E+001 12.04 1.25E~003 3.99E-005 1.27E+001
M 11 293.95 4.86E+000 11.57 1.09E-003 3.65E-005 2.48E+000
m 12 295.53 7.18E+000 17.07 1.08E-003 3.63E-005 3.68E+000
" 13 298.51 1.42E+001 24.26 1.07E-003 3.59E~005 7.38E+000
M 14 331.26 1.71E+000 12.97 9.39E-004 3.10E-005 1.01E+000
j M 15 335.78 3.45E+000 16.47 9.23E-004 - 3.02E-005 2.08E+000
I M 16 351.97 3.52E+001 9.98 8.70E-004 2.76E~005 2.25E+001
M 17 361.15 2.07E+001 8.91 8.43E~-004 2.61E-005 1.36E+001
M 18 385.60 1.19E+001 2.89 7.78E-004 2.23E-005 8.54E+000
M 19 416.16 9.70E+000 1.41 7.09E-004 1.80E~005 7.60E+000
M 20 421.30 7.39E-001 5.92 6.98E-004 1.74E-005 5.88E-001
m 21 423.25 1.03E+000 8.28 6.94E-004 1.72E-005 8.27E-001
M 22 437.16 3.42E+000 9.12- 6.68E-004 1.56E-005 2.85E+000
M 23 464.95 8.88E+000 4.42 6.20E-004 1.29E-005 7.95E+000
M 24 471.56 7.33E+000 3.95 6.10E-004 1.23E-005 6.67E+000
M 25 539.21 1.55E+000 7.54 5.22E-004 8.76E-~-006 1.65E+000
M 26 609.53 5.40E+001 7.92 4.55E-004 7.50E-006 6.60E+001
M 27 741.62 1.11E+001 4.00 3.67E-004 6.38E-006 1.68E+001
M 28 755.07 7.99E+000 3.90 3.60E-004 6.26E~-006 1.23E+001
M 29 760.01 1.05E+001 3.58 3.57E-004 6.22E~006 1.63E+001
M 30 806.12 6.03E+000 3.00 3.36E-004 5.87E-006 9.97E+Q00
M 31 838.68 7.18E+000 3.06 3.22E-004 5.67E-006 1.24E+001
M 32 957.34 4.43%E+000 2.71 2.81E-004 5.47E~-006 8.87E+000
M 33 1140.87 4.84E+000 3.99 2.36E-004 5.89E-006 : 1.14E+001
M 34 1461.15 3.53E+001 6.11 1.85E-004 5.46E-006 1.06E+002
M 35 1472.24 5.26E+000 1.36 1.84E-004 5.51E-006-. 1.59E+001

dat

Errors quoted at

First peak in a multiplet region
Other peak in a multiplet region

1.000 sigma

B-100
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Program ISOTOPIC V

pPaducah Soil
Sample Identifier: SWMU4 SS-8

-ata was acquired: September 30, 1999
Data was analyzed: Octcber 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:\GENIE2K\REPFILES\Swmu4ss8.rpt :
library = C:\GENIE2K\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 kg -

Matrix: material = Soil; thickness = 15.2 cm ; density (effective) = 1.02 g/cc
sample is homogeneous
volume = 6.08E+5 cc; gross wt = 6.202E+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

kkkkkkkkkkkekdt Nuclide Resultg *kkkkkkkdkkkdddd

luclide Grams nCi Yerr

Th-230 4.45E-05 9.35E+02 46.30
Th-232 1.16E+01 1.28E+03 45.72
K-40 2.78E+00 1.99E+04 44.00

B-101



Minimum Detectable Activity for Measured Geonmetry ——

[ X X L X3
File: C:\GENIEZK\REPFILES\Swmu4558.rpt
Configuration: Soil Volume Density: 1.02 g/cc

Nuclide Grams nci
a7 2.51E-12 8.78E+02
Na-22 2.25E-11 1.40E+02
K-40 1.34E-01 9 .58E+02
Co-60 - 1.09E-10 1.23E+02
Zn-65 3.76E-11 3.10E+02
Kr-85 7.03E-08 2.75E+04
Tc-99 1.18E+00 2.01E+07
Cs-134 1.06E-10 1.37E+02
: Cs-137 1.49E-09 1.29E+02
" Th-230 6 .67E-06 1.40E+02
Th-232 S.03E-~01 '9.94E+01
U-~234 7.91E-03 4.91E+04
U-235 5.28E-02 1.14E+02
Np-237 2.75E-04 1.94E+02
U-238 2.59E+00 8.73E+02
AM-241 3.22E-09 3.32E+02

B-102
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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\SWMU4558.CNF '

* Sample ID: SWMU4 SS-8 ‘
Additional Description: PDGP WAG3 SWMU4 SS-8
*

L

* ; Gross Wt; 620.2
*

dkk ANALYSIS INFORMATION
*Acquisition Date/Time: 9/30/99 1:49:23 PM

Data acquired by: JDM/HRW
Detector: 4 meter square
Channels Analyzed: 250 to 8192
Real Time: 1806 Live Time: 1800 Dead Time:

* * * % * %

Background file: C:\GENIE2K\CAMFILES\SAMPLES\S4SS8BKG.CNF

B-103 .

0.37%:
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bk COUNT -RATE REPORT *ok ke dek

ek ok (Corrected for Detector Efficiency) ek ok ok ok
**************************************************************************

MEASUREMENT SERIES} Paducah Soil

Sample ID: SWMU4 SS5-8
Sample File: C: \GENIEZK\CAMFILES\SAMPLES\SWMU4SSB CNF
Peak Analysis Performed on: 10/18/99 5:02:01 PM

Peak Energy Net Peak Net Areéa Peak Efficiency ’ Count Rate

8
nn

o)

ther peak

First peak in a multiplet region
in a multiplet region

Errors quoted at .1.000 sigma

B-104

No. (keV) Area Uncertainty Efficiency Uncertainty (Eff. Corxr.)
M 1 74.89 2.38E+002 133 79 2.56E-003 8.07E-005 5.15E+001
m 2 77.14 4.43E+002 44.37 2.56E-003 7.81E-005 9.59E+001
M 3 84.69 -1.B0E+002 69.80 2.57E-003 6.92E-005 ~3.89E+001

m 4 87.09 3.85E+002 47.31 2.57E-003 6.66E~005 8.31E+001
m 5 89.89 1.475+002 42.32 2.58E-003 6.37E-005 3.18E+001
m 6 92.76 3.68BE+002 44.94 2.58E~003 6.12E-005 7.93E+001
M 7 238.60 6.59E+002 31.97 1.41E-003 4.25E-005 2.59E+002
M 8 242.00 4.83E+001 17.03 1.39E-003 4.20E-005 1.93E+001
M 9 295.21 2.84E+002 21.55 1.08E-003 ~ 3.63E-005 1.45E+002
M 10 338.38 1.55E+002 17.51 9.14E~004 2.98E-005 9.41E+001
M 11 351.91 3.57E+4002 25.56 8.71E~-0014 2.76E-005 2.28E+002
Mo12 462.71 3.84E+001 11.62 6.24E-004 1.30E-005 3.42E+001
: 13 510.91 - 1.43E+4002 15.80 5.55E-004 9.85E~006 1.43E+002
M 14 583.15 3.04E+002 19.33 4.78E-004 7.82E-006 3.54E+002
M 15 609.26 3.74E+002 22.79 4 .55E-004 " 7.50E~006 4.56E+002
M 16 727.40 7.31E+001 11.59 3.75E-004 6.50E-006 1.08E+002
M 17 772.33 2.14E+001 9.54 © 3.51E~-004 6.12E-006 3.39E+001
M 18 794.86 1.65E+001 15.95 3.41E-004 5.95E-006 2.69E+001
M 19 911,11 2.17E+002 16.30 2.96E~-004 5.45E~-006 4.07E+002
M 20 964.78 5.97E+001 10.00 2.79E-004 5.48E~006 1.19E+002
n 21 968.89 1.61E+002 13.70 2.78E-004 5.48E~006 3.22E+002
M 22 1120.33 9.10E+001 11.66 2.40E-004 5.86E~-006 2.11E+002
M 23 1460.72 8.49E+002 29.43 - . 1.85E~004 5.46E~-006 2.55E+003 -
M 24 1764.27 8.15E+001 9.65 1.56E~004 1.25E-005 2.91E+002
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. * 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\S45S8BKG.CNF

* Sample ID: S4SSBBKG
Additional Description: PGDP WAG3 SWMU4 SS8 BKG
*

kL

* ) Gross Wt:
*

*dd ANALYSIS INFORMATION
*Acquisition Date/Time: 9/30/99 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%:

* % F % ¥ %

Background file: C:\GENIEPC\CAMFILES\08BG3284.CNF

. .
IS
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Cdkokok COUNT ~-RATE REPORT * ok ok ok ok

cdok (Corrected for Detector Efficiency) e e e ok ok
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MEASUREMENT SERIES: 4 sg meters

Sample ID: S4SS8BKG . .
Sample File: C:\GENIE2K\CAMFILES\SAMPLES\S4S5S58BKG.CNF
Peak Analysis Performed on: 10/12/99 4:35:31 PM

Peak Energy Net Peak Net Area Peak Efficiency Count Rate

M

4.53

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

Errors quoted at 1.000 sigma
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No. (keV) Area Uncertainty Efficiency Uncertainty (Eff. Corr.)
M 1 24.52 6.64E+000 694.38 2.46E-003 1.26E~004 1.50E+000
M 2 50.61 1.47E+002 152.20 2.53E-003 9.02E-005 3.23E+001
M 3 62.10 2.53E+001 97.28 2.55E-003 9.14E-005 5.51E+000
M 4 69.95 2.98E+002 126.69 2.56E-003 8.58E-005 6.48E+001
M 5 75.04 1.85E+002 125.83 2.56E~003 8.05E-005 4.01E+001
M 6 84.61 3.68E+002 52.70 2.57E-003 6.93E-005 7.96E+001
M 7 114.04 5.62E+001 153.69 2.59E-003 6.84E~005 1.20E+001
m 8 115.24 1.38E+002 358.36 2.59E-003 7.02E-005 2.96E+001
M 9 218.50 5.72E+001 43.17 1.57E-003 4,66E-005 2.03E+001
M 10 230.29 1.71E+001 . 23.33 1.47E-003 4,38E~-005  6.45E+000
M 11 285.26 5.92E+000 23.50 1.13E-003 3.76E-005 2.90E+000
m 12 287.79 5.14E+000 . 20.43 1.12E-003 3.73E~005 2.55E+000
. 13 298.23 8.48E+000 16.17 1.07E-003 -3.59E~-005 4.40E+000
M 14 307.45 1.28E+001 53.48 1.03E-003 3.46E~-005 6.91E+000
M 15 352.16 3.89E+001 9.81 8.70E-004 . 2.76E~005 2.48E+001
M 16 357.97 1.36E+001 12.86 8.52E-004 2.66E~005 8.87E+000
M 17 376.84 5.25E+000 10.08 8.00E-004 2.36E-005 3.65E+000
M 18 384.31 3.29E+000 10.64 7.81E~-004 2.25E-005 2.34E+000
M 19 398.57 1.07E+001 5.45 7.47E-004 2.04E~005 7.94E+000
M 20 458.01 1.13E+001 5.09 6.32E-004 1.35E-005 9.95E+000
M 21 483.10 9S.03E+000 4.48 5.93E-004 1.15E-005 8.46E+000
M 22 518.11 9.77E+000 0.53 5.45E-004 9.48E-006 9.95E+000
M 23 . 609.46 4.08E+001 7.45 4 _.55E-004 7.50E-006 4.99E+001
m 24 612.77 7.76E+000 4.50 4.52E-004 7.47E-006 9.54E+000
M 25 642.35 2.80E+000 4.73 4.29E-004 7.20E-006 "3.63E+000
m 26 644.89 3.23E+000 5.44 4.27E-004 7.1BE-006 4.20E+000
M 27 797.50 6.25E+000 2.80 3.40E-004 5.93E-006 1.02E+001
M 28 836.85 1.00E+000 5.19 3.23E-004 5.68E-006 1.72E+000
M 29 801.75 5.07E+000 3.03 2.99E-004 5.46E-006 9.43E+000
M 30 979.19 4.11E+000 4.80 2.75E-004 5.50E-006 8.32E+000
M 31 1266.45 6.33E+000 3.61 2.13E-004 5.77E-006 1.66E+001
M 32 1356.17 1.02E+001 3.96 1.99E-004 5.48E-006 2.84E+001
M 33 1393.24 4.99E+000 3.54 1.94E-004 5.40E-006 - 1.43E+001
M 34 1461.24 1.57E+4001 1.85E-004 5.46E—006" 4.72E+001



Program ISOTOPIC V

Paducah Soil
Sample Identifiler: SWMU5 SS-1

-4ta was acquired: September 27, 19939 _ .
Data was analyzed: October 19, 1999 03:19 PM by J. Daniel Marsh

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

Files: sample = C:\GENIE2K\REPFILES\SwmuSssl.rpt
library = C:\GENIE2K\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 kg :

Matrix: material = Soil; thickness = 15.2 cm ; density (effective) = 1.02 g/cc
sample 1s homogeneous
volume = 6.08E+5 cc; gross wt = 6.202E+2 kg; net wt = 6.202E+2 kg
dengity (measured) = 1.020 g/cc

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

khkkkhkkhkdkkird Nuclide Resultsg **kkkkkkdhkdhkhes

uclide Grams nCi _ ferr

Th-230 2.70E-05 5.68E+02 46.66
Th-232 4 .65E+00. 5.12E+02 46 .64
K-40 8.81E-01 6.30E+03 44.29
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*k%%%  Minimum Detectable Activity for Measured Gecmetry #*#+#
File: C:\GENIE2K\REPFILES\Swmu5ssl.rpt
Configuration: Soil Volume Density: 1.02 g/cc .

Nuclide Grams nci

27 1.67E-12 5.82E+02
Na-22 1.42E-11 8.88E+01
K-40 7.93E-02 5.67E+02
Co-60 8.09E-11 9.14E+01
Zn-65 2.75E-11 2.27E+02
Kr-85 5.07E-08 1.99E+04
Tc-99 '7.83E-01 1.33E+07
Cs-134 7.74E-11 9.97E+01
Cs-137 7.42E-10 6.41E+01
Th-230 5.06E-06 1.06E+02
Th-232 5.94E-01 6.54E+01
U-234 8.77E-03 5.44E+04
U-235 4.45E-02 9.62E+01
Np-237 2.05E-04 1.44E+02
U-238 2.68E+00 9.02E+02
AM-241 3.62E-09 3.73E+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\SWMUS5SS1.CNF
* Sample ID: SWMUS5 SS-1

Additional Description: PGDP WAG3 SWMUS SS-1

* »

) ;

* Gross Wt: 620.2

*

ke ANALYSIS INFORMATION
*Acquisition Date/Time: 9/27/99 S5:15:06 PM

Data acquired by: JDM/HRW
Detector: 4 meter sguare
Channels Analyzed: 250 to 8192
Real Time: 1805 Live Time: 1800 Dead Time: 0.29%:

* %k % % % *

Background file: C:\GENIE2K\CAMFILES\SAMPLES\SS5SS1BKG.CNF
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MEASUREMENT SERIES: Paducah Soil

Sample ID: SWMUS5 Ss-1

Sample File: C:\GENIE2K\CAMFILES\SAMPLES\SWMUS5SS1.CNF
Peak Analysis Performed on: 10/18/89 5:07:54 PM

Peak Energy Net Peak Net Area Peak Efficiency Count Rate

No. (keV) Area Uncertainty Efficiency Uncertainty (Eff. Corxr.)
M 1 84.77 -6.60E+001 90.34 2.57E-003 6.91E-005 -1.43E+001
m 2 87.58 5.22E+001 79.72 2.57E-003 6.60E-005 1.13E+001
m 3 92.43 3.15E+002 46.22 2.58E-003 6.15E-005 " 6.78E+001
M 4 219.%98 7.0BE+001 16.50 1.56E~003 4.62E-005 2.53E+001
M 5 238.60 2.95E+002 22.07 1.41E-003 4.25E-005 1.16E+002
M 6 295.14 1.59E+002 16.44 1.08E-003 3.63E~005 B.13E+001
M 7 351.86 2.05E+002 20.12 8.71E-004 2.76E-005 1.31E+002
M 8 510.65 6.81E+001 11.06 5.56E-004 9.B6E~-006 6.81E+001
M ] 583.14 9.00E+001 11.289 4.78E-004 7.82E-006 1.05E+002
M 10 609.30 2.26E+002 19.00 4.55E-004 7.50E~006 2.77E+002
M 11 661.67 3.13E+001 10.12 4.15E-004 7.05E~006 4.19E+001
M 12 911.03 8.68E+001 10.31 2.96E~-004 5.45E-006 1.63E+002
13 1237.91 2.51E+001 6.79 2.17E-004 5.84E-006 6.42E+001
M 14 1460.59 2.69E+002 16.41 1.85E-004 5.46E~-006 B8.07E+002
M 15 1764.66 4.31E+001 8.08 1.56E~-004 1.25E-005 1.54E+002

M = First peak
m = Other peak

in a multiplet region
in a multiplet region

Errors quoted at 1.000 sigma
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Fedk ok kb d ok ok ok ok ko ko kkkkk ko kk ko ke dkokddkdedkdkdkokdrdedrdkk kbbb kkkkkk ke k ks ke k ok % koo
_* 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\S5SS1BKG.CNF

* Sample ID: SWMU 5 S5-1 BKG
Additional Description: WAG 3 PGDP
* -

*

* Gross Wt:
%

etk e ANALYSIS INFORMATION
*Acquisition Date/Time: 9/27/99 4:31:57 PM

Data acquired by: manager
Detector: 4 meter square
Channels Analyzed: 250 to B192
Real Time: 1813 Live Time: 1800 Dead Time: 0.73%:

L B S N

Background file: C:\GENIEPC\CAMFILES\08BG3284.CNF
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Count Réte

10/13/89% 10:07:06 AM

Page 2

% de e % de ke de ok d kKo Ik gk ek Kk K ok Kk kT de Kok k ok Kk gk kK ok dk ke e de vk de ke kb ok e e Ik e o ke ke ke ke k ok e ek ok ok ok b Tk ok v ok K v e ok

T e de de

¢ v %k %k

COUNT

(Corrected for Detector Efficiency)

-RATE

REPORT

% % de % )
% %k d % ok

Je de Je Je Fe e Fe de de de e de de e de de de K e de de K de de e de de de K de Kk dk ke ke ok ke de e ke e ke dke e e ke ok ke e ke ke e e e ke de de ok ke ok ke ke e ek ke ke ke ke

Peak
No.

=<4

TR HIZRIZRIRERER TXEXEBREIRRRIIRREIR

VIR WNE

MEASUREMENT SERIES: 4 sg meters

Sample ID:

Peak Analysis Performed on:

Energy
(keV)

57.45
59.43
63.27
75.39
79.11
85.15
87.85

118.59
122.66
143.57
189.02
205.21
246.50
274.75
308.93
331.35
352.11
378.39°
396.77
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

SWMU 5 SS-1 BKG
Sample File: C:\GENIE2K\CAMFILES\SAMPLES\S5SS1BKG.CNF

Net Peak Net Area Peak
Area Uncertainty Efficiency
1.72E+001 137.88 2.54E-003
1.08E+002 136.84 2,.54E-003
1.41E+002 745.64 2.55E-003
5.88E+002 79.05 2.56E-003
1.25E+002 698.14 2.57E-003
4.16E+002 75.12 -2.57E-003
1.18E+002 66.16 2.57E-003
3.55E+001 36.21 2.60E-003
2.68E+000 82.19 2.60E-003
3.14E+000 57.36 2.36E-003
4.44E+001 43.33 1.85E~-003
9.70E+000 36.55 1.69E~-003
5.00E+000 27.38 1.36E~-003
1.50E+001 22.517 1.19E-003
1.28E+001 22.13 1.02E-003 .
4.14E+001 2.36 9.38E~-004
2.39E+001 11.14 8.70E-004
6.12E+000 16.43 7.96E-004
2.97E+001 11.24 7.51E-004
1.31E+001 7.10 6.65E-004
4.02E+001 9.27 5.55E-004
1.92E+001 6.22 5.51E-004
1.03E+001 6.12 5.26E-004
7.18E+000 4.00 5.02E-D04
6.13E+000 8.00 - 4.96E-004
1.17E+001 2.23 4.81E-004
5.10E+001 8.36 4 .54E-004
6.16E+000 2.66 4.42E-004
1.18E+001 4.69 4.24E-004
1.21E+001 4.47 4.15E-004
9.11E+000 3.46 3.03E-004
7.86E+000 0.37 2.85E-004
1.91E+001 4.69 2.29E-004
6.21E+000 3.33 2.25E-004
5.35E+000 3.31 2.18E-004
1.36E+001 4.07 2.02E-004
6.21E+000 3.06 1.56E-004

First peak in a multiplet region
Other peak in a multiplet region

B-112

10/13/99 10:06:39 aM

Efficiency
Uncertainty

8.26E-005
9.23E-005
9.09E-005
8.01E-005
7.58E-005
6.87E-005

~6.57E-005

7.60E-005
8.40E-005
8.77E-005
6.22E-005
5.19E~005
4.15E-005
3.88E-005
3.44E-005
3.10E-005
2.76E-005
2.34E-005
2.07E-005
1.54E-005
9.81E-006
9.68E-006
8.86E-006
8.27E-006
8.15E-006
7.88E-006
7.50E-006
7.36E-006
7.15E-006
7.05E-006
5.48E-006
5.45E-006

5.91E-006 -
5.90E-006

5.85E-006:,
5.56E-006"
1.25E-005

Count Rate

(Eff. Corr.)

I\swl—‘l—‘uh!—')—'!—‘)—'\lG\!—‘m\l!—'l—'hl—lN'hl—‘Nm\le}—‘\lU’I\leN)—lWNw

. 77E4+000
.35E+001
.08E+001
.28E+002
.70E+001
.99E+001
.54E+001
.60E+000
.73E-001
.40E-001
.34E+001
.20E+000
.05E+000
.02E+000
.96E+000
.45E+001
.52E+001
.27E+000
.20E+001
.09E+001
.03E+001
.93E+001
.09E+001
.94E+000
.B6E+000
.35E+001
.23E+001
.73E+000
.55E+001
.62E+001
.67E+001
.53E+001
.64E+001
.53E+001
.36E+001
.72E+001
.22E+001



= . Count Rate 10/13/99 10:07:06 AM Page 3
'Errors quoted at 1.000 sigma
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Program ISOTOPIC V

Paducah Soil

Sample Identifier: SWMU5 SS-2

—ata was acquired: September 28, 19939
Data was analyzed: October 19 1999 03:56 PM by J Daniel Marsh

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

Files: sample = C:\GENIE2K\REPFILES\SwmuSss2.rpt
library = C:\GENIE2K\Library\ornllib.rpt; energy tolerance = 1. keV

Configuration: Soil Volume

" Container: material = None; thickness = 0.00 cm ; density = 0 g/cc

height = 200 ¢m ; length = 200 cm ; depth = 15.2 cm
tare wt = 0.0 kg

Matrix: waterial = Soil; thickness = 15.2 cm ; density (effective) = 1.02 g/cc
sample is homogeneous ’
volume = 6,08E+5 cc; gross wt = 6.202E+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

kkdkkkdkkkkkhkdk®r Nuclide Results *hekkddkkkddidds

fuclide Grams nCi v %err

Th-230 2.99E-05 . 6.27E+02 46.55
Th-232 1.14E+01 1.25E+03 45.69
K-40 2.16E+00 - 1.54E+04 44.05
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*¥kdkw  Minimum Detectable Activity for Measured Geometry #**w«
File: C:\GENIE2K\REPFILES\SwmuS5ss2.rpt '
Configuration: Scil Volume Density: 1.02 g/ce

Nuclide

Grams nCi
a7 1.13E-12 3.95E+02
Na-22 2.09E-11 1.30E+02
K-40 1.36E-01 9.70E+02
Co-60 1.03E-10 1.16E+02
Zn-65 3.72E-11 3.07E+02
Kr-85 €.78E-08 2.66E+04
Tc-99 9.25E-01 1.57E+07
Cs-134 8.37E-11 1.21E+02
Cs-137 1.30E-09 1.13E+02
Th-230 S.50E-06 1.16E+02
Th-232 8.54E-01 9.40E+01
U-234 1.02E-02 6.31E+04
U-235 5.35E-02 1.15E+02
Np-237 2.54E-04 1.79E+02
U-238 3.05E+00 1.03E+03
AM-241 4.18E-09

4 .30E+02
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dededkokdkkhkhkdkhk kb kkkwdkhkkkkkhdokdkdkokdkkdkhbbhkhkddhhkhkdkdkddbdbdkdddkdddkkdhhdkdidhihdhdkk kdk

' * 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\SWMU5SS2.CNF
* Sample ID: SWMUS SS-2
Additional Description: PGDP WAG3 SWMU5 SS-2

*
*

* Gross Wt: 620.2

*

**% ANALYSIS INFORMATION

*Acquisition Date/Time: 9/28/99 12:08:16 PM

Data acquired by: JDM/HRW -
Detector: 4 meter square
Channels Analyzed: 250 to 8182
Real Time: /1807 Live Time: 1800 Dead Time:

* % % % 4 %

Background file: C:\GENIE2K\CAMFILES\SAMPLES\S5SS2BKG.CNF

B-116
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—_

Count Rate

10/18/99 5:12:45 PM

Page 2

***}**********************************************************************

REPORT

Tk dkk
« de k%

COUNT

-RATE

(Corrected for Detector Efficiency)

LA R L X
% % vk

L2 A2 2 R R 2RSSR RS RS RAYE R R R SRR AR Al Rl R R R R R R R TR R Y

MEASUREMENT SERIES: Paducah Soil

Sample ID: SWMUS SS-2

Sample File:

Peak Analysis Performed on:

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

Errors quoted at

1.000 sigma

Peak Energy |Net Peak - Net Area Peak

No. {(keV) Area Uncertainty Efficiency
M 1 74.86 2.36E+002 100.88 2.56E-003
M 2 B4.79 1.76E+001 90.22 2.57E-003
m 3 87.25 2.96E+002 52.90 2.57E-003
m 4 82.95 2,.00E+002 50.42 2.58E-003
M 5 102.40 6.8BE+001 66.04 2.59E-003
M 6 238.61 6.50E+002 30.59 1.41E-003
M 7 295.30 2.14E+002 19.84 1.08E-003
M 8 300.05 5.31E+001 14.22 1.06E-003
M 9 338.27 1.23E+002 17.12 9.14E-004
M 10 352.01 3.50E+002 21.89 8.70E-004
M 11 414.62 3.11E+001 9.62 7.12E-004
Mo 12 462.78 1.50E+001 18.39 6.24E-004
) 13 473.36 9.09E+000 15.66 6.07E-004
M 14 477.84 1.42E+001 15.75 6.01E-004
M 15 510.77 1.19E+002 14.79 5.56E-004 -
M 16 583.18 2.57E+002 17.77 4.78E-004
M 17 609.24 2.51E+002 20.05 4.55E-004
M 18 726.80 6.93E+001 11.16 3.75E~-004
M 18 785.19 3.58E+001 9.58 3.41E-004
M 20 860.64 3.11E+001 9.14 3.14E-004
M 21 811.13 2.12E+002 15.49 2.96E-004
M 22 964.75 3.1BE+001 8.57 2.79E-004
m 23 968.97 1.17E+002 12.49 2.78E~004
M 24 1120.09 1.09E+002 11.26 2.40E-004
M 25 1237.73 4.52E+001 9.32 2.17E-004
M 26 1460.76 6.59E+002 26.44 1.85E-004
M 27 1582.13 3.37E+001 7.49 1.71E-004
M 28 1730.32 1.04E+001 3.53 1.58E-004
M 29 1764.39 4.92E+001 9.32 1.56E-004
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C:\GENIE2K\CAMFILES\SAMPLES\SWMUS5SS2.CNF
10/18/99 5:12:10 PM

Efficiency
Uncertainty

8.07E-005
6.91E~005
6.64E-005
6.11E-005
5.82E~005
4.25E-005
3.63E-005
3.57E~005
2.98E~-005
2.76E~-005
1.82E-005
1.30E~005
1.22E-005
1.1BE-005
9.86E-006
7.82E-006
7.50E-006
6.51E-006
5.94E-006
5.57E-006
5.45E-006
5.48E-006
5.48E~006
5.86E-006

5.84E-006 .

5.46E-006
7.09E-006
1.12E-005

1.25E-005

Count Rate
(Eff. Corr.)}

5.12E+001
3.81E+000
6.3%9E+001

4.31E+001 .

1.48E+001
2.56E+002
1.10E+002
2.78E+001
7.50E+001
2.23E+002
2.43E+001
1.34E+001
8.31E+000
1.31E+001
1.19E+002
2.99E+002
3.06E+002
1.03E+002
5.83E+001

- 5.51E+001

3.98BE+002
6.33E+001
2.33E+002
2.53E+002
1.16E+002
1.98E+003
1.09E+002
3.65E+001
1.75E+002



*******.*******************************************************************
* K25 ‘Nondestructive Assay Department
* Loackheed Martin Energy Systems, Inc.
* EM & Enrichment Facilities Technical Support Division
¢* SAMPLE INFORMATION

MEASUREMENT SERIES: 4 sq meters

* Sample File: C:\GENIE2K\CAMFILES\SAMPLES\S5SS2BKG.CNF
* Sample ID: S5SS2BKG

Additional Description: PGDP WAG 3 SWMU-5 SS-2

* -

. o

* Gross Wt:

*

*k%x ANATYSIS INFORMATION
*Acquisition Date/Time: 9/27/99 6:53:35 PM

Data acquired by: Manager
: Detector: 4 meter sguare
Channels Analyzed: 250 to 8192 ‘
Real Time: 1814 Live Time: 1800 Dead Time: 0.B2%:

* 4 o & o F

Background file: C:\GENIEPC\CAMFiLES\OBBG3284.CNF ‘
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PN +  Count Rate 10/13/99 10:10:15 AM Page 2
IR XTEREERRREREEEREEAREEETIILE IR RERRRRR AR R R R R K LR R R KRR RE X 2R IRy N Y IRT URY S At T TR ATy
ok COUNT -RATE REPORT ok e o
shdek {Corrected for Detector Efficiency) e ok e ok
v ve ok ok ek e de s ok e s ok ok sk b ok vk ok ke e e e e ok ok b ok ok ok e ok ok ke ok e ok e ok vk ok e ok ok b e ok e ke ke e e ok ok e e ok e e e e ke ok T ok e e e e ok e
MEASUREMENT SERIES: 4 sqg meters-
Sample ID: S5S5S2BKG
Sample File: C:\GENIE2K\CAMFILES\SAMPLES\S55SS52BKG.CNF
Peak Analysis Performed on: 10/13/99%9 10:09:06 aM
Peak Energy Net Peak Net Area Peak Efficiency Count Rate
No. (keV) .Area - Uncertainty Efficiency DUncertainty (EEf. Corr.)
M 1 16.64 8.76E+000 36.98 2.42E-003 2.91E~-004 2.01E+000
M 2 33.76 1.02E+002 3427.77 2.43E-003 7.01E~005 2.27E+001
. M 3 57.62 1.58E+001 31.38 2.54E-003 9.26E~005 3.46E+000
; m 4 59.32 1.05E+002 208.71 2.54E~003 9.23E~005 2.30E+001
i M 5 65.84 . 7.36E+001 141.67 2.55E-003 8.92E~005 1.60E+001
i M 6 85.39 2.77E+002 71.87 2.57E-003 6.84E~-005 5.99E+001
M 7 891.57 3.80E+001 173.03 2.58E-003 6.22E~005 B8.41E+000
M - 98.13 1.05E+002 62.45 2.58E-003 5.84E~005 2.26E+001
M 9 99.99 9.32E+001 52.42 2.58BE-003 5.80E~005 2.00E+001
M 10 112.32 6.30E+001 121.98 2.59E-003 6.60E~005 1.35E+001
M 11 132.12 1.02E+002 45.97 2.4BE-003 8.42E~005 2.28E+001
M 12 139.29 1.8BE+002 98.73 2.41E-003 8.61E~-005 4.34E+001
13 185.83. 4.26E+001 21.88 1.88E-003 6.47E~005 1.26E+001
. m 14 187.15 5.07E+001 42.80 1.86E-003 6.37E-005 1.51E+001
i M 15 212.45 4.58E+001 33.02 1.62E-003 . 4.87E-005 1.57E+001
! M 16 216.55 2.96E+000 38.29 1.58E-003 4.72E~005 1.04E+000
. M 17 329.31 1.7%E+001 11.24 9.46E-004 3.13E-005 1.05E+001
. M 18 336.12 9.87E+000 31.40 9.22E-004 3.02E~005 5.95E+000
M 19 346.05 2.34E+001 10.07 8.89E-004 2.86E~-005 '1.46E+001
M 20 367.74 8.27E+000 17.08 8.24E-004 2.51E-005 5.57E+000
M 21 411.48 4.25E+000 13.10 7.18E-004 1.86E-005 3.29E+000
M 22 421.37 2.19E+001 8.82 6.98E-004 1.74E~005 1.74E+001
M 23 525.00 3.59E+000 8.89 5.38E-004 8.25E~006 3.71E+000
M 24 609.64 3.32E+001 7.36 4.54E-004 7.50E-006 4.06E+001
M 25 676.17 1.00E+000 5.88 4.05E-004 . 6.393E~006 = 1.37E+000
M 26 860.22 7.56E+000. 2,96 3.14E-004 5.57E-006 1.34E+001
M 27 956.68 5.36E+000 2.70 2.81E-004 5.46E~006 1.06E+001
M 28 975.55 5.24E+000 0.30 2.76E-004 5.50E~-006 1.06E+001
. M 23 1182.34 5.73E+000 3.06 2.27E-004 5.90E~006 1.40E+001
' M 30 1239.15 8.62E+000 3.81 2.17E-004 5.83E-~-006 2.21E+001
. M 31 1460.72- 2.37E+001 5.32 1.85E-004 5.46E~006 . 7.10E+001
M 32 1764.17 1.30E+001 4.64 1.56E-004 1.25E-~-005 4.63E+001
i M = First peak in a multiplet region
" m = Other peak in a multiplet region
" -rors quoted at 1.000 sigma
o
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Program ISOTOPIC V

Paducah Soil
Sample Identifier: SWMUS SS-3°

~ata was acquired: September 28, 1999
Data was analyzed: October 19, 1999 04:00 PM by J. Daniel Marsh

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

Files: sample = C:\GENIE2K\REPFILES\SwmuSss3.rpt :
library = C:\GENIE2K\Library\ornllib.rpt; energy tolerance = 1. keVv

Configquration: Soil Volume

Container: material = None; thickness = 0.00 cm ; demsity = 0 g/cc
height = 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 = 6.202E+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

kktkkkkdhkkirsrr Nuclide Results *hhdkkkddrkddhdd

luclide Grams nCi ferr

Th-230 ‘3.36E-05 7.05E+02 46..57
Th~-232 1.06E+01 1.17E+03 45.74
K-40 2.50E+00 1.79E+04 44.02
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*¥+k%*% Minimum Detectable Activity for Measured Geometry **#*
File: C:\GENIE2K\REPFILES\SwmuSss3.rpt -
Configuratiqn: Soil Volume Density: 1.02 g/cc

Nuclide Grams ) nCi
wa=7 ‘2.53E~-12 8.85E+02
Na-22 2.24BE-11 1.40E+02
K-40 1.44E-01 1.03E+03
Co-60 1.07E-10. 1.21E+02
Zn-65 3.94E-11 3.25E+02
Kr-85 7.25E-08 2.84E+04
Tc-99 1.10E+00 1.87E+07
Cs-134 9.56E-11 1.23E+02
Cs-137 1.54E-09 1.33E+02
Th-230 8.72E-06 1.83E+02
Th-232 8.97E-01 9.87E+01
U-234 1.22E-02 7.58E+04
U-235 5.596E-02 1.29E+02
Np-237 2.67E-04 1.88E+02
U-238 3.58E+00 1.21E+03
AM-241 4.86E-09

5.01E+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: \GENIEZK\CAMFILES\SAMPLES\SWMUSSS3 CNF
* Sample ID: SWMUS5 S5S-3

' Addltlonal Descrlptlon. PGDP WAG3 SWMUS5 SS-3

*

* Gross Wt: 620.2

B

**%* ANALYSIS INFORMATION
*Acquisition Date/Time: ©9/28/9% 1:53:51 BM

Data acquired by: JDM/HRW
Detector: 4 meter square
Channels Analyzed: 250 to 8192 ) _ .
Real Time: 1808 Live Time: 1800 Dead Time: . 0.55%:

* ok o+ %+ #

Background file: C:\GENIE2K\CAMFILES\SAMPLES\S5SS3BKG.CNF
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Count Rate 5:21:39 PM
_~ 10/18/99 Page 2
***:k**********************************************************************
Cok ok COUNT -RATE REPORT ok ok ok
ekkk (Corrected for Detector Efficiency) e sk e o
[TEZI X2 RZESEIITEL T LLLE Y RIS LIRS LS A X 22 R 2 R 2 R R X X R R 2R X YR &2 2 R gy y Brares
MEASUREMENT SERIES: Paducah Soil
Sample ID: SWMUS SS-3
Sample File: C:\GENIE2K\CAMFILES\SAMPLES\SWMUS5SS3.CNF
: Peak Analysis Performed on: 10/18/99 5:20:53 PM
Peak Energy Net Peak Net Area Peak Efficiency Count Rate
No. (keV) Area Uncertainty Efficiency Uncertainty (Eff. Corr.)
- M 1 84.43 -5.93E+002 108.14 2.57E-003 6.95E-005 ~1.28E+002
o om 2 87.30. 1.32E+002 94.76 2.57E-003 6.63E-005 2.85E+001 -
' m 3 . 93.11 1.72E+002 56.23 2.58E-003 6.10E-005 3.70E+001
i M 4 216.17 1.10E+001 29,09 1.58E-003 .4 .74E-005 3.85E+000
i M 5 238.64 7.26E+002 32.65 1.41E-003 4 _25E-005 2.86E+002
. 6 291.14 1.20E+001 20.65 1.10E-003 3.69E-005 6.04E+000
o M7 295.35 1.17E+002 34.86 1.08E-003 3.63E-005 6.01E+001
I M 8 338.39 1.62E+002 18.37 9.14E-004 2.98E-005 9.82E+001
LM I} 351.94 3.52E+002 39.31 8.70E-004 2.76E-005 2.25E+002
M 10 510.77 B8.28E+001 17.55 5.56E-004 9.86E-006 8.27E+001
M 11  583.24 3.22E+002 19.65 4.78E-004 7.82E-006 3.74E+002
oM 12 609.28 2.81E+002 22.19 4.55E-004 7.50E-006 3.44E+002
Vo i3 727.16 6.69E+001 11.50 3.75E-004 6.50E-006 9.92E+001
. M 14 795.04 3.84E+001 9.50 3.41E-004 5.95E-006 6.26E+001
i M 15 860.63 7.64E+001 10.05 3.14E-004- 5.57E-006 1.35E+002
M 16 911.17 1.99E+002 15.21 . 2.96E-004 5.45E-006 *3.73E+002
M 17 969.02 1.11E+002 12.33 2.78BE-004 5.4BE-006 2.21E+002
M 18 1120.17 8.95E+001 11.46 2.40E-004 ‘5.86E-006 2.07E+002
M 19 1460.70 7.64E+002 28.07 1.85E-004 5.46E-006 2.29E+003
M 20 1485.26 1.12E+001 4.21 1.81E-004 5.66E-006 3.43E+001
M 21 1588.20 1.92E+001 5.39 1.71E-004 7.01E-006 6.22E+001
-m 22" 1591.77 2.07E+001 . 5.58 1.71E-004 7.09E-006 6.74E+001
M 23 1764.24 7.34E+001 9.18 1.56E-004 1.25E-005 2.62E+002
. M = First peak in a multiplet region
m = Other peak in a multiplet region
. Errors quoted at 1.000 sigma
j -
1 -
asmant
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kkhddkhkkkkkdkhkdhhdhdhdkhhrhhhkkkkkkddkhkkkkhkhkdhkddhdhkdkhhdbhkdhkddkdddkh ook koo sk ok kool ko

_* 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\SBMPLES\S5SS3BKG.CNF
* Sample ID: sS5ss3bkg

Additional Description: PGDP WAG 3 SWMU-5 SS5-3

* -

. P

* Gross Wt:

*

*%* ANATLYSIS INFORMATION
*Acquisition Date/Time: 9/28/99 1:18:38 PM

Data. acquired by: MANAGER
: Detector: 4 meter square
Channels Analyzed: 250 to 8192
Real Time: 1822 Live Time: 1800 Dead Time: 1.24%:

* % % ok ¥ *

Background file: C:\GENIEPC\CAMFILES\08BG3284.CNF
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Count Rate

10/13/99 10:30:29 AM

Page 2

dhkdkkddkdhkdkkhddkdkkddkddkkkdbhkdkdkdkddkddkddkdkhrhhkhddbkdbdhkdbdkdbdhdkdkdtrhhkhkdkhhkkhdkkdhkhdhkhkhkd

REPORT

&%k *k
x % % ¥

COUNT

(Corrected for Detector Efficiency)

-RATE

¥ % b ok ok
LE X 2 X

d % % g % o ok v % v s g T ok K dk g % ok Yk ok ok ok ok gk b ok ke dk dk o vl ok dk vk % % vk ok b e sk ok e ok ok e sk ok dk e dk dk ok ok ok ok ke ok sk ok ke ok ke ok ok ok

Peak
No.

ZERIXIRIRRZHIZIIHEIZZIRZRR ZREREREIRXEZIRE

wcCo~JaunhwhE

MEASUREMENT SERIES:

Sample ID:

s5ss3bkg

4 sg meters

Sample File: C:\GENIE2K\CAMFILES\SAMPLES\S5SS3BKG.CNF

Peak Analysis Performed on:

Energy
(keV)

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
876.22
1081.12
1281.38
1461.08

Net Peak Net Area Peak
Area Uncertainty Efficiency
6.17E+000 58.79 2.43E-003
7.02E+001 215.22 2.56E-003
1.17E+003 102.42 2.56E-003
8.05E+002 89.91 2.57E-003
1.02E+002 74.57 2.57E-003
3.83E+001 189.53 2.59E-003
5.24E+001 81.19 2.51E-003
1.71E+002 591.97 2.48E-003
1.62E+002 54.75 2.44E-003
1.66E+002 54.89 2.39E-003
8.08E+001 41.44 2.02E-003
1.86E+002 130.84 1.84E-003
1.35E+001 51.58 1.25E-003
2.20E+001 35.87 1..21E-003 .
7.51E-001 33.20 1.17E-003 -
4.79E-002 29.08 1.08E-003
1.89E+001 27.23 1.02E-003
1.43E+001 26.77 1.01E-003
1.66E+000 22.67 9.01E-004
2.02E+001 31.87 8.68E-004
9.91E+000 15.65 8.62E-004
1.01E+001 15.90 8.55E-004
2.23E+000 - 14.26 6.79E-004
8.66E+000 11.47 6.30E-004
" 2.78E~002 11.95 5.66E-004
2.73E+001 8.28 5.56E-004
4.50E+001 9.40 5.54E-004
1.62E+001 7.63 5.50E-004
1.28E+001 0.87 5.26E-004
6.95E+000 4.32 4.93E-004
5.40E+000 B.67 4.87E~004
7.68E+001 9.52 4.54E-004
6.92E+000 2.12 4.05E-004
8.45E+000 4.22 3.97E-004
1.08E+001 3.82 3.80E-004
8.76E+000 4.11 3.49E-004
7.56E+000 3.63 3.25E-004
7.69E-001 6.19 2.96E~-004
1.67E+000 3.58 2.76E-004
4.49E+000 2.66 2.49E-004
4.67E+000 2.83 2.10E-004
2.92E+001 5.92 1.85E-004

B-125

10/13/99 10:29:47 AM

Efficiency
Uncertainty

2.32E-004
8.27E-005
8.02E-005
6.88E-005
6.63E-005
6.13E-005
8.65E~-005
8.43E-005
8.47E-005
8.65E~005
7.56E-005
6.18BE-005
3.99E~005
3.92E-005
3.84E-005
3.62E-005
3.44E-005
3.38E-005
2.92E-005
2.75E-005
2.72E-005
2.68E-005
1.62E-005
1.34E-005
1.03E-005
9.88E-006
9.81E-006
9.63E-006
8.88E-006
B.09E-006
7.97E-006
7.50E-006
6.93E-006 -
6.83E-006 .’
6.58E~006".
6.08E-006"
5.70E-0Q6
5.45E-006
5.50E-006
5.78E-006
5.72E-006
5.46E-006

Count Rate
(Eff. Corr.)

1.41E+000
1.52E+001
2.53E+002
1.74E+002
2.21E+001
8.22E+000
1.16E+001
3.84E+001
3.68E+001
3.86E+001
2.22E+001
5.63E+001
6.00E+000
1.01E+001
3.57E-001
2.46E-002
1.03E+001
7.87E+000
1.02E+000
1.29E+001
6.39E+000
6.54E+000
1.83E+000
7.64E+000
2.73E-002
2.73E+001
4.51E+001
1.64E+001
1.35E+001
7.84E+000
6.16E+000
9.39E+001
9.49E+000
1.18E+001
1.58E+001
1.39E+001
1.29E+001
1.44E+000
3.36E+000
1.00E+001
1.24E+001
8.77E+001



Count Rate ' 10/13/99 10:30:29 AM

Saiqple ID: sS5ss3bkg

Sample File: C:\GENIE2K\CAMFILES\SAMPLES\S5SS3BKG.CNF

feak Energy Net Peak Net Area

No. (keV) Area Uncertainty
M 43 1535.46 5.36E+000 3.53
M 44 1603.18 1.75E+000 3.89
M 45 1684.40 4.86E+000 2.64
M First peak in a multiplet region

ni

m = Other peak in a multiplet region

Erroxrs quoted at 1.000 sigma

Peak
Efficiency

1.77E-004

1.70E-004
1.61E-004

B-126

Efficiency
Uncertainty

6.10E-006

7.34E-006
9.92E-006

Page 3

Count Rate
(Eff. Corr.]

1.69E+001
5.73E+000
1.67E+001



Program ISOTOPIC V

Paducah Soil
Sample Identifier: SWMUS S5S-1

~ata was acquired: September 28, 1999
Data was analyzed: October 19, 1999 04:03 PM by J. Danlel Maxrsh

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

Files: sample = C:\GENIE2K\REPFILES\Swmu&ssl.rpt
library = C: \GENIEzK\lerary\ornllxb 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 kg '

Matrix: material = Soil; thickness = 15.2 cm ; density (effective) = 1.02 g/cc
sample is homogeneous
volume = 6.08E+5 cc; gross wt 6.202E+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

kkkkkkkkkkkkkrd Nuclide Resulbts **kkdkkkhkhikhik

aclide Grams nCi terr

Th-230 3.07E-05 6.46E+02 498.29
Th-232 9.33E+00 1.03E+03 48.17
Cs-137 2.29E-09 1.98E+02 49.48
K-40 2.06E+00 1.47E+04 45.78
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F*%%%  Minimum Detectable Activity for Measured Geometry w*k#
' File:. C:\GENIE2K\REPFILES\Swmuéssl.rpt
Configuration: Soil Volume Density: 1.02 g/ce

Nuelide

4.15E-09

Gramg nci
—a=7 2.198-12 7 .65E+02
Na-22 1.91E-11 1.18E+02
K-40 1.43E-01 1.02E+03
Co-60 1.02E-10 1.15E+02
Zn-65 3.45E-11 2.87E+02
Kr-85 6.35E-08 2.49E+04
Tc-99 8.96E-01 1.52E+07
Cs-134 S.34E-11 1.20E+02
Cs-137 7.75E-10 6.69E+01
Th-230 5.72E-06 1.20E+02
Th-232 8.02E-01 8.83E+01
U-234 S.91E-03 6.16E+04
U-235 5.23E-02 1.13E+02
‘Np-237 2.48E-04 1l.75E+02
U-238 2.98E+00 - 1.01E+0Q03
AM-241 4.28E+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\SWMU6SS1.CNF
* Sample ID: SWMU6 SS-1

Additional Description: PDGP WAG3 SWMU6 SS1

* .

. :

* Gross Wt: 620.2

*

*%% ANALYSIS INFORMATION

*Acquisition Date/Time: 9/28/99 4:02:53 PM

* Data acquired by: JDM/HRW

* Detector: 4 meter sguare _

* Channels Analyzed: 250 to 8192 . .

* Real Time: 1807 Live Time: 1800 Dead Time: 0.40%:
- .

*

Background file: C:\GENIE2K\CAMFILES\SAMPLES\S6SS1BKG.CNF
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Count Rate 10/19/99 1:40:12 PM Page 2

kkdkhkhkdkhkhkdkdhhkhkdkdhkhkhkhdkhdkdkhkhkhkhkhhhhkdkhkdkdkhhkhkkhhhhkhhbdhdkhddhkhkhkhkdkokddkdk ko kkk ks kdkkok ok

Tk COUNT -RATE REPORT dokkok ok

mokekk {Corrected for Detector Efficiency) ke ko
dhkkkkkhkkhkhkhhkhkdkdhkhhhkhhkdhhhdhbhhhdhhkhhhkkhkdhhhhhhdbhdbhbdkbkhbhbddddhhdkdhhhhhhdhhhhhhhhdkhhdk

MEASUREMENT SERIES: Paducah Soil

Sample ID: SWMU6 SS-1
Sample File: C:\GENIE2K\CAMFILES\SAMPLES\SWMU6SS1.CNF
Peak Analysis Performed on: 10/19/99 1:38:53 PM

Mt L L.

e

REEREEREER

Peak Energy Net Peak Net Area Peak Efficiency Count Rate
No. {keV) Area Uncertainty Efficiency Uncertainty (Eff. Corr.)
M 1 71.84 1.57E+002 95.55 2.56E-003 8.40E-005 3.41E+001
M 2 84.72 -3.00E+002 113.37 2.57E-003 6.92E-005 ~-6.48E+001
m 3 87.15 -4.98E+001 94.13 2.57E-003 6.65E~005 -1.07E+001
M 4 105.41 4.64E+001 75.44 2.5%E-003 5.94E~005 - 9.97E+000
M 5 238.62 5.37E+002 28.50 1.41E-003 4.25E-005 2.11E+002
M 6 295.34  1.78E+002 18.46 1.08E~003 3.63E-005 9.11E+001
M 7 338.27 5.97E+001 19.95 9.14E-004 2.9BE-005 3.63E+001
M 8 351.93 2.76E+002 19.77 8.70E-004 2.76E-005 1.76E+002
M ) 463.15 3.84E+001 10.77 6.23E-004 1.30E-005 3.43E+001
M 10 510.86 1.35E+002 14.20 5.56E-004 9.85E-006 1.35E+002
M 11 583.26 2.24E+002 17.02 4.78E~-004 7.82E-006 2.60E+002
M 12 609.26 2.58E+002 19.84 4,.55E-004 7.50E-006 3.15E+002
13 661.70 1.31E+002 13.08 4.15E~-004 7.05E-006 1.76E+002
14 727.28 6.08E+001 10.06 3.75E-004 6.50E-006 9.02E+001
15 755.33 2.05E+001 7.10 3.60E-004 . 6.26E-006 3.16E+001
16 795.11 2.71E+001 - 7.54 3.41E-004 5.94E-006 4,42E+001
17 806.61 2.52E+001 6.89 3.36E-004 5.86E~-006 4.17E+001
18 911.13 1.74E+002 14.10 2.96E-004 5.45E~-006 3.27E+002
19 968.84 7.72E+001 10.57 2,78E-004 5.48E-006 1.54E+002
20 10%83.86 6.11E-001 10.15 2.46E-004 5.81E-006 1.38E+000
21 1460.72 6.30E+002 25.99 1.85E-004 5.46E-006 1.89E+003
22 1678.44 1.19E+001 4.22 1.63E-004 9.40E-006 4.06E+001
23 1764.2% 5.37E+001 8.53 1.56E-004 1.25E-005 1.92E+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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dedkdkdekk kv kdkkodrk ko ok ok kokdedr ks koo kb de ke dkodrk ok kkk ok ko ks deokdedk ek kk ks ok ok kok ok

_* K25 Nondestructive Assay Department

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

<% SAMPLE INFORMATION

MEASUREMENT SERIES: 4 sg meters

* Sample File: C:\GENIE2K\CAMFILES\SAMPLES\S6SS1BKG.CNF
* Sample ID: S68123BG

Additional Description: PGDP WAG3 SWMU6 BKG

* . N

. | X

* Gross Wt:

*

" *%% ANALYSIS INFORMATION

*Acquisition Date/Time: 9/28/99 3:29:00 PM

Data acquired by: MANAGER
- Detector: 4 meter square
Channels Analyzed: 250 to 81892 . :
Real Time: 1814 Live Time: 1800 Dead Time:

ok 4+ 4 % *

Background file: C:\GENIEPC\CAMFILES\08BG3284.CNF
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Count

Rate

10/13/99 10:36:13 aM

Page 2

dhhkkdkhkkkdkhdkhkdkdbhkhbhkhkkhhhhbhkhhbhkhhkhhbhkhhhhhkhhhbbbhbhbhbhbdbhhdhhdhhbhbhbhhkkhkhkkhkhhhkhkhok ko ok

REPORT

ke kok
%k Kk

COUNT
(Corrected for Detector Efficiency)

-RATE

* %k Kk ok ok
%k de ok ok

LA IR XS R R AR R R LR E RS E R R RS X R R S22 R R L R S AR R R X R R R R LR R R R R o A I P I Ay

MEASUREMENT SERIES:

Sample ID:

S6S123BG

4 sqg meters

Sample File: C:\GENIE2K\CAMFILES\SAMPLES\S6SS1BKG.CNF

Peak Analysis Performed on:

Peak Energy

No.

[y
o

12

ZHZRRRREREZZ

IRRXRZRIRRREIRZIIRRRZIZIRE
N
w

Errors quoted at

oo WNE

(keV)

337.51
339.23
393.27
406.97
408.21
446.74
455.34
502.33
568.99
581.53
609.29
617.52
637.789
729.03
734.83
752.897
857.26
869.43
1120.57
1222.58
1461.05
1700.15

Net Peak Net Area

Area

3.12E+002
5.05E+002
1.76E+002
1.46E+001
1.96E+001
1.38E+001
6.42E+001
5.B4E+000
1.69E+001
4.72E+001
3.85E+001
5.57E-001
3.32E+000
3.70E+000
1.15E+000
1.06E+001
7.25E+000
9.15E+000
3.25E+000
4.15E+001
7.59E+000
4.18E+000
5.23E+000
4.50E+000
7.44E+000
6.93E+000
5.92E+000
1.30E+001
4.48E+000
3.29E+001
6.98E+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

3.87

1.50

1.56

2.80

3.15

4.59

2.70

6.26

0.36

First peak in a multiplet region
Other peak in a multiplet region

1.000 sigma

Peak

Uncertainty Efficiency

2.56E-003
2.57E-003
2.57E-003
2.59E-003
2,52E-003
1.69E-003
1.62E-003
9.83E-004
9.34E-004
9.17E-004
9.11E-004
7.5%E-004
7.2BE-004
7.25E-004

6.51E-004 .

6.36E-004
5.67E-004
4.91E-004
4.78E-004

" 4.55E-004

4.4BE-004
4.32E-004
3.74E-004
3.71E-004
3.61E-004
3.15E-004
3.10E-004
2.40E-004
2.20E-004
1.85E-004
1.61E-004
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Efficiency
Uncertainty

8.06E~005
6.92E-005
6.67E-005
6.37E-005
8.95E-005
5.21E~005
4.8BE-005
3.29E-005
3.07E-005
3.00E-005
2.97E-005
2.12E-005
1.92E-005
1.91E~005
1.45E-005
1.37E-005
1.03E-005
8.05E-006
7.84E-006
7.50E-006
7.42E-006
7.24E-006

" 6.49E-006

6.44E-006
6.28BE-006
5.58E-006
5.54E-006
5.86E-006
5.87E-006

5.46E-006

1.01E-005

Count Rate

(Eff. Corr.)

6.76E+001
1.09E+002
3.79E+001
3.12E+000
4.31E+000
4.53E+000
2.20E+001
3.30E+000
1.01E+001

-2.86E+001

2.41E+001
4.08E~-001
2.53E+000
2.84E+000
9.79E-001
9.29E+000
7.11E+000
1.04E+001
3.77E+000
5.06E+001
9.41E+000

- 5.37E+000

7.78BE+000
6.74E+000
1.14E+001
1.22E+001
1.06E+001
3.01E+001
1.13E+001
9.88E+001
2.41E+001



Program ISOTOPIC V

Paducah Soil
Sample Identifier: SWMU6 S85-2

—ata was acquired: September 28, 1999
Data was analyzed: October 19, 1999 04:13 PM by J. Daniel Marsh

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

Files: sample = C:\GENIE2K\REPFILES\Swmu6ss2.rpt
library = C:\GENIE2K\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 kg

Matrix: material = Soil; thickness = 15.2 cm ; density (effective) = 1.02 g/cc
sample is homogeneous
volume -= 6.08E+5 cc; gross wt = 6.202E+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

" akkkkkkkrkkkkkk Nuclide Resultp ***kkkkkkrkdkks

fuclide Grams , nCi %err

Th-230 2.98E—0§ 6.25E+02 46..61
Th-232 9.19E+00 1.01E+03 45,87
Cs-~137 1.84E-09 1.59E+02 47 .26
K-40 2.15E+00 1.54E+04 44 .05
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*¥w®* Minimum Detectable Activity for Measured Geometry ##*++
File: C:\GENIE2K\REPFILES\Swmuéss2.rpt
Configuration: Soil Volume Density: 1.02 g/ecc

Nuclide Grams nci
—a2=7 2.22E-12 7.76E+02
Na-22 1.93E-11 1.20E+02
K-40 1.39%9E-01 9.92E+02
Co-60 S.42E-11 1.07E+02
Znh-65 3.49E-11 2.87E+02
Kr-B5 6.50E-08 2.55E+04
Tc-99 8.96E-01 1.52E+07
Cs-134 9.20E-11 1.19E+02
Cs-137 7.26E~-10 6.27E+01
Th-230 5.81E~06 1.22E+02
Th-232 8.78E-01 9.67E+01
U-234 9.42E-~03 5.85E+04
U-235 5.23E~02 1.13E+02
Np-237 2.65E-04 1.87E+02
U-~-238 2.97E+00 1.00E+03
AM-241

3.93E-08

4 .05E+02
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* ok F * *

*****f********************************************************************;

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

«% SAMPLE INFORMATION
MEASUREMENT SERIES: Paducah Scil
* Sample File: C:\GENIE2K\CAMFILES\SAMPLES\SWMU6SS2.CNF

* ©  Sample ID: SWMU6 SS-2
Additional Description: PGDP WAG3 SWMU6 SS5-2
ph .

%*

* Gross Wt: 620.2
*

ok ANALYSIS INFORMATION
*Acquisition Date/Time: 9/28/99 4:51:41 PM
Data acquired'by: JDM/HRW
Detector: 4 meter square
Channels Analyzed: 250 to 8182
Real Time: 1807 Live Time: 1800 Dead Time: 0.40%:

Background file: C:\GENIE2K\CAMFILES\SAMPLES\S6SS1BKG.CNF
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10/18/99 1:45:08 PM

Count .Rate Page 2

dhkkkdkhkdkhkhkkdhkdhhkhhkdkdhdkkdkhhkdkhkhdhkdkdkkdkhkhhdkdkdhhhdhdkdbhdkhdbkdhkdhdhhkhdkkhkhkkdkhhkkkhkddhdkdhokkok

bk COUNT -RATE REPORT * ok ok ok

kowx (Corrected for Detector Efficiency) ok ok
kdkkkdhkdkkdkhkhdrkhhkdhhdhkdkhdkdkhhdhhdhkdkkdkhhdhddhhhkdhhddddhdhdbdkhdkdddhhhh kb kkkhthkdkdkwkk

MEASUREMENT SERIES: Paducah Scil

Sample ID: SWMU6 SS-2
Sample File: C:\GENIE2K\CAMFILES\SAMPLES\SWMU6SS2.CNF

Peak Analysis Performed on: 10/19/99 1:44:33 PM
Peak Energy Net Peak Net Area Peak Efficiency Count Rate
No. (keV) Area Uncertainty Efficiency Uncertainty (Eff. Corr.)

M 1. 77.21 2.30E+002 48.33 2.56E-003 7.80E-005 4.99E+001
M 2 84.68 —-2.78E+002 111.92 2.57E~003 6.92E~005 = ~6.01E+001
i 3 87.15 1.93E+001 93.26 2.57E-003 6.65E-005 4.16E+000
m 4 92.60 2.29E+002 48.92 2.5BE-003 6.14E-005 4.94E4+001
M 5 23B.61 4.58E+002 28.06 1.41E-003 4.25E-005 . 1.80E+002
M 6 295.16 1.81E+002 18.83 1.0BE-003 3.63E-005 9.27E+001
M 7 338.27 .9.14E+4001 20.67 9.15E-004 2.98E-005 5.55E+001
M 8 342.07 3.18E+000 16.31 9.02E-004 2.92E-005 1.96E+000
M -8 351.90 2.90E+002 20.02 8.71E-004 2.76E-005 1.85E+002
"M 10 463.21 1.55E+001 15.99 6.23E-004 1.30E-005 1.38E+4+001
M 11 511.08. 1.43E+002 14.65 5.55E-004 9.84E-006 1.43E+002
Mo 12 583.17 2.09E+002 16.22 4,78E~004 7.82E-006 2.43E4+002
13 609.33 2.50E+002 20.25 4.55E-004 7.50E-006 3.05E+002

M 14 661.54 1.05E+002 12.47 4.15E-004 7.05E-006 1.41E+4+002
M 15 911.14 1.71E+002 14.29 2,96E-004 . 5.45E-006 3.22E+002
M 16 964.60 4.61E+001 8.43 2.79E-004 5.48E-006 9.18E+001
m 17 968.76 7.89E+001 10.73 2.78BE-004 5.48E-006 1.58E+002
M 18 1120.30 6.41E+001 11.47 2.40E-004 5.86E-006 1.49E+002
M 19 1377.38 1.97E+001 5.38 1.96E~004 5.43E-006 5.58E+001
M 20 1460.68 6.57E+002 26.55 1.85E-004 5.46E-006 1.97E+003
M 21 1587.74 2.16E+001 5.42 1.71E-004 7.00E-006 6.99E+001
m 22 1592.55 3.99E+001 7.09 1.71E-004 7.10E-006 ° 1.30E+002
M 23 1764.51 7.54E+4001 9.69 1.56E-004 1.25E-005 - 2.69E4002

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

Errors quoted at 1.000 sigma
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* K2 ondestructive Assay Department
* i(8ckheed Martin Energy Systems, Inc.
* EM & Enrichment Facilities Technical Support Division

*=% SAMPLE INFORMATION
MEASUREMENT SERIES: 4 sgq meters

* Sample File: C:\GENIEZ2K\CAMFILES\SAMPLES\S65S1BKG.CNF
* Sample ID: S6S123BG

Additional Description: PGDP WAG3 SWMU6 BKG

* . .

J

* Gross Wt:
%

**% ANALYSTIS INFORMATION

*Acquisition Date/Time: 9/2B/9% 3:29:00 PM

Data acquired by: MANAGER
_ Detector: 4 meter square
Channels Analyzed: 250 to 8192
Real Time: 1814 Live Time: 1800 Dead Time: 0.79%:

% ot % * %

Background file: C:\GENIEPC\CAMFILES\08BG3284.CNF
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**********************************************************************

*x COUNT -RATE REPORT * ke

Kk - (Corrected for Detector Efficiency) e e ke
/4*************************************************************************

10/13/99 10:36:13 AM Page 2

MEASUREMENT SERIES: 4 sg meters

Sample ID: S6S123BG
Sample File: C:\GENIE2K\CAMFILES\SAMPLES\S6SS1BKG.CNF
Peak Analysis Performed on: 10/13/99 10:35:29 aM

Peak Energy Net Peak Net Area Peak Efficiency Count Rate
No. {keV) Area Uncertainty Efficiency Uncertainty (Eff. Corr.)
M 1 74.%94 3.12E+002 170.65 2.56E-003 8.06E~005 6.76E+001
M 2 84.68 5.05E+002 89.36 2.57E-003 6.92E-005 1.09E+002
m 3 - 86.98. 1.76E+002 78.83 2.57E-003 6.67E-005 3.79E+001
M 4 110.50 1.46E+001 147.05 2.59%E-003 6.37E-005 3.12E+000
M 5 126.90 1.96E+001 99.60 2.52E~003 8.85E-005 4 .31E+000
M 6 204.91 '1.3BE+001 47.20 1.69E-003 5.21E-005 4 .53E+000
M 7 212,32 6.42E+001 26.43 1.62E-003 4.88E-005 2.20E+001
M 8 319.25 5.84E+000 22.35 9.83E-004 3.28E-005 3.30E+000
M 9 . 332.70 1.69E+001 9.68 8.34E-004 3.07E-~005 1.01E+001
M 10 337.51 4.72E+001 12.82 9.17E-~004 3.00E-005 2.86E+001
m 11 339.23 3.85E+001 12.57 9.11E-004 2.97E-005 2.41E+001
M 12 3983.27 5.57E-001 13.80 7.59E-004 2.12E-005 4.08E~001
I 13 406.97 3.32E+000 B.78 "7.28E-004 1.82E~-005 2.53E+000
m 14 408.21 3.70E+000 8.78 7.25E-004 1.91E-005 2.84E+000
M 15 446.74- 1.15E+000 9.88 6.51E-004 1.45E-005 9.79E-001
M 16 455.34 1.06E+001 5.20 6.36E-004 1.37E-005 9.29%E+000
M 17 502.33 7.25E+000 0.66 5.67E-004 1.03E-005 7.11E+000
M 18 568.99 9.15E+000 1.96 4.91E-004 8.05E-006 1.04E+001
M 19 581.53 3.25E+000 9.39 4.79E-004 7.84E-006 3.77E+000
M 20 609.29 4.15E+001 7.79 4 .55E-004 7.50E-006 5.06E+001
M 21 617.52 7.59E+000 3.28 4.48E-004 7.42E-006 9.41E+000
M 22 637.79 4.18E+000 7.86 4,32E-004 7.24E-006 5.37E+000
M 23 729.03 §5.23E+000 3.97 3.74E-004 6.49E-006 7.78E+000
M 24 734.83 4.50E+000 1.50 3.71E-004 6.44E-006 6.74E+000
M 25 752.97 7.44E+000 1.56 3.61E-004 6.28E-006 1.14E+001
M 26 857.26 6.93E+000 2.80 3.15E-004 5.58E-006 1.22E+001
M 27 869.43 5.92E+000 3.15 3.10E-004 5.54E-006 1.06E+001
M 28 -1120.57 1.30E+001 4.59 2.40E-004 5.86E-006 3.01E+001
M 29 1222.58 4.48E+000 2.70 2.20E-004 5.87E-006 1.13E+001
M 30 1461.05 3.29E+001 6.26 1.85E-004 5.46E-006 9.88E+001
M 31 1700.15 6.98E+000 0.36 1.61E-004 1.01E-005 2.41E+001
M First peak in a multiplet region
m

= Other peak in a multiplet region

Errors quoted at 1.000 sigma
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Program. ISOTOPIC V

Paducah Soil
Sample Identifier: SWMU6 SS-3

ita was acguired: September 28, 19988
~ata was analyzed: October 19, 1999 04: 15 PM by J Daniel Marsh

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

Files: sample = C:\GENIE2K\REPFILES\Swmuéss3.rpt
library = C:\GENIE2K\Library\ornllib.rpt; energy tolerance = 1. keV

Configuration: Scil Volume

Container: material = None; thickness = 0.00 cm ; demsity = 0 g/cc
height = 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 = 6.202E+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

kkkkkhkkthkkkkt Nuclide Regults *txddkkkdkihirsds

Nuclide Grams . nCi Yerr
Th-230 2.64E-05 S.56E+02 46..67
Th-232 4 .,51E+00 4.96E+02 47.09
Cs~137 2.66E~-09 2.30E+02 46.61
K-40 1.42E+00 1.01E+04 44 .17
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Nuciide

-7
wa-22
K-40
Co-60
Zn-~€65
Kr-85
Tec-99
Cg~-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:\GENIE2K\REPFILES\Swmu6ss3.rpt

Grams

2.02E-12

1.71E-11
1.35E-01
8.75E-11
3.33E-11
6.11E-08
8.52E-01
8.01E-11
7.66E-10
4.83E-06
7.41E-01
8.93E-03
4.89E-02
2.26E-04

'2.86E+00

3.75E-09

Configuration: Soil Volume

nci

7.06E+02
1.07E+02
9.64E+02
9.90E+01
2.74E+02
2.39E+04
1.44E+07
1.03E+02
6.62E+01
1.01E+02
8.15E+01
5.55E+04
1.06E+02
1.59E+02
9.62E+02
3.87E+02

Density: 1.02 g/ecc
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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\SWMU6SS3.CNF
* Sample ID: SWMUE SS-3

Bdditional Description: PGDP WAG3 SWMU6 SS-3

* . .

. i

* Gross Wt: 620.2

<%

*kk ANATLYSIS INFORMATION
*Acquisition Date/Time: 9/28/99 5:35:38 PM

Data acquired by: JDM/HRW
Detector: 4 meter square
Channels Analyzed: 250 to 8192 .
Real Time: 1806 Live Time: 18G0 Dead Time: 0.35%:

* * o+ F % %

Background file: C:\GENIE2K\CAMFILES\SAMPLES\S6SS1BKG.CNF
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Count Rate 10/19/99 1:48:58 PM Page 2

ek dededededodeddededdhdedededededekhhhddk Khddedddddhdhkdddkddddkhddkdddhdkdkddddhhbdhhhkkhkhkhhhhkhdh

e ke ok COUNT ~-RATE REPORT e e e e ok

ek (Corrected for Detectoxr Efficiency)’ ¥ ok ke e ok
o % Yo de e Yo de de v de Yo de % Yok de Yo vk e Y e e o v ke v ke Ak ok ke e Yook ok vk Y ok de e Y e e e Yo e e e e ok e v A e Yo v o vk e v e ok e e e v e ke T ok e e e

MEASUREMENT SERTES: Paducah Soil

Sample ID: SWMU6 SS-3
Sample File: C:\GENIE2K\CAMFILES\SAMPLES\SWMU6SS3.CNF
Peak Bnalysis Performed on: 10/19/99 1:48:01 PM

g
]

Errors quoted at

1.000 sigma

Other peak in a multiplet region

B-142

Peak Energy Net Peak Net Area Peak Efficiency Count Rate
No. (keV) Area Uncertainty Efficiency Uncertainty (Ef£f. Corr.)

M 1 67.55 9.59E+001 421.14 2.55E-003 B.79E-005 2.09E+001
M 2 84.74 ~2.62E+002 109.81 2.57E-003 6.92E-005 -5.66E+001
m 3 87.05 ~8.64E+001 89.26 2.57E-003 6.66E-005 ~1.87E+001
m 4 92.45 1.98E+002 43.48 2.58E-003 6.15E-005 4.27E+D01
M 5 238.60 3.41E+002 24.25 1.41E-003 4.25E-005 1.34E+002
M 6 242.00 5.44E+001 15.50 1.39g-003 4.20E-005 2.18E+001
M 7. 295.16 1.80E+002 17.70 1.08E-003 3.63E-005 9.22E+001
M 8  338.46 4.02E+001 18.95 9.14E-004 2.98E-005 2.44E+001
M 9 351.89 2.61E+002 18.48 8.71E-004 2.76E~-005 1.67E+002
M 10 422.86 7.02E+000 17.23 6.95E-004 1.72E-005 5.61E+000
M 11 510.65 1.06E+002 13.88 5.56E-004 9.86E~-006 1.06E+002
M 12 583.15  1.46E+002 13.95 4.78E-004 7.82E-006 1.70E+002
Mo 13 609.34 2.22E+002 18.79 4.55E-004 7.50E~-006 2.71E+002

14 . 618.20 1.4BE+001 8.12 4.47E-004 7.42E-006 1.84E+001
M 15 661.58 1.52E+002 13.59 4.15E-004 - 7.05E-006 2.04E+002
M 16 794.64 1.97E+001 7.31 3.41E-004 5.95E~-006 3.21E+001
M 17 911.22 8.43E+001 11.41 2.96E-004 5.45E-006 1.58E+002
M 18 968.90 3.58E+001 7.65 2.78E-004 5.48E-006 7.15E+001
M 19 1460.71 4.32E+002 22.26 1.85E-004 5.46E-006 1.30E+003
M 20 1764.4B 3.99E+001 7.28 1.56E-004 1.25E-005 1.42E+002
M = First peak in a multiplet region
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* K25Nondestructive Assay Department

* ckheed Martin Energy Systems, Inc.

* EM & Enrichment Facilities Technical Support Division
P

¢ SAMPLE INFORMATION
MEASUREMENT SERIES: 4 sq meters

v Sample ?ile: C:\GENIE2K\CAMFILES\SAMPLES\S6SS1RKG.CNF
* Sample ID: S6S123BG

Additional Description: PGDP WAG3 SWMU6 BKG
* -

*

* Gross Wt:
*

**%* ANALYSIS INFORMATION
*Acquisition Déte/Time: 9/28/99 3:29:00 PM

Data acquired by: MANAGER
Detector: 4 meter square
Channels Analyzed: 250 to 8182
Real Time: 1814 Live Time: 1800 Dead Time: 0.79%:

* % o o o+ %

" Background file: C:\GENIEPC\CAMFILES\08BG3284.CNF
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COUNT
(Corrected for Detector Efficiency)

10/13/99 10:36:13 2aM

-RATE

REPORT

Page 2

% %k ok ok
* % ek S

/(/**********************************************************************
* % ’

/, *****f******************************************************************

Peak
No.

1
2
3
4
5
6
7
8

IEERERRRRARRERRARRRR RRAIRRERRRRRRIRR
~

MERSUREMENT SERIES:

Sample ID:

S6S123BG

4 sqg meters

Sample File: C:\GENIE2K\CAMFILES\SAMPLES\S6SS1BKG.CNF
Peak Analysis Performed on: 10/13/99 10:35:29 AM

Energy
(keV)

74.94

84 .68

86.98
110.50
126.50
204.91
212.32
319.25
332.70
337.51
339.23
393.27
406.87
408.21
446.74
455.34
502.33
568.99
581.53
609.29
617.52
637.79
729.03
734.83
752.97
857.26
869.43
1120.57
1222.58
1461.05
1700.15

Net Peak Net Area

. Area

3.12E+002
5.05E+002
1.76E+002
1.46E+001
1.96E+001
1.38BE+001
6.42E+001
5.84E+000
1.69E+001
4.72E+001
3.95E+001
5.57E-001
3.32E+000
3.70E+000
1.15E+000
1.06E+001
7.25E+000
9.15E+000
3.25E+000
4.15E+001
7.59E+000
4.1BE+000
5.23E+000Q
4 .50E+000
7.44E+000
6.93E+000
5.92E+000
1.30E+001
4.48E+000
3.29E%001
6.98E+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
B.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

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

Errors quoted at 1.000 sigma

Peak

Uncertainty Efficiency

2,56E-003
2.57E-003
2.57E-003
2.59E-003
2.52E-003
1.63E-003
1.62E-003
9.83E-004
9.34E-004
9.17E-004

9.11E-004

7.59E-004
7.28E-004
7.25E-004

6.51E-D04

6.36E-004
5.67E~-004
4.91E-004
4.79E-004
4.55E-004
4.4BE-004
4.32E-004
3.74E-004
3.71E-004
3.61E-004
3.15E-004
3.10E-004
2.40E-004
2.20E-004
1.85E-004
1.61E-004
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Efficiency
Uncertainty

8.06E~-005
6.92E-005
6.67E~005
6.37E-005
8.95E-005
5.21E-005
4.8BE-005
3.29E-005
3.07E-005
3.00E-005
2.97E-005
2.12E-00S
1.92E-005
1.91E-005
1.45E-005
1.37E-005
1.03E-005
B.05E-006
7.84E-006
7.50E-006
7.42E~006
7.24E-006
6.49E-006
6.44E-006
€6.28E-006
5.58E-006
5.54E-006
5.86E-006
5.87E-006

5.46E-006

1.01E-005

AN

Count Rate
(E£f. Corrx.)

6.76E+001

- 1.09E+002
.3.79E+001
3.12E+000 .

4.31E+000
4.53E+000
2.20E+001
3.30E+000
1.01E+001
2.86E+001
2.41E+001
4.08E-001
2.53E+000
2.84E+000
9.79%E-001
9.29E+000
7.11E+000

. 1.04E+001

3.77E+000
5.06E+001
9.41E+000
5.37E+000

~7.78E+000

6.74E+000
1.14E+001 .
1.22E+001
1.06E+001
3.01E+001
1.13E+001
9.88E+001
2.41E+001



Program ISOTOPIC V

Paducah Scil
Sample Identifier: SWMU6 SS-4

ita was acquired: September 28, 1999 ‘
vata was analyzed: Octocber 19, 1999 04:59 PM by J. Daniel Marsh

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

Files: sample = C:\GENIE2K\REPFILES\Swmuéssé4.rpt :
library = C:\GENIE2K\Library\Ornl.rpt; energy tolerance = 1. keV

Configuration: Seoil 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 = 15.2 cm ; demnsity (effective) = 1.02 g/cc
sample is homogeneous
volume = 6.08E+5 cc; gross wt = 6.202BE+2 kg; net wt = 6.202E+2 kg
density (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 factoxr: 20.22 )

kkkkkkkhkhkkkik Nuclide Results **kdkkkdkdkkddidk

{uclide Grams " nCi Serr
Th-230 2.12E-05 4 .45E+02 47.07
Th-232 6.82E+00 7.50E+02 46.01
Cs~-137 2.79E-09 2.41E+02 46.56
K-40 1.60E+00 1.15E+04 44 .11
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##%%% Minimum Detectable Activity for Measured Geometry *%**
- File: C:\GENIE2K\REPFILES\Swmuéss4.rpt
T Configuration: Soil Volume Dengity: 1.02 g/cec

Nuclide Grams nCi

1-7 2.18E-12 7.61E+02
wa-22 1.80E-11 1.12E+02
K-40 1.19E-01 8.53E+02
Co-€60 8.98E-11 1.01E+02
Zn-65 3.10E-11 2.55E+02
Kr-85 5.86E-~08 2.30E+04
Tc-99 8.59E-01 1.46E+07
Cs-134 8.0%E-11 1.04E+02
Csg-137 7.584E-10 6.52E+01
Th-230 6.22E-06 1.31E+02
Th-232 7.99E-01 8.79E+01
U-234 8.44E-03 5.24E+04
U-23% 4 ,04E-02 B.72E+01
Np-237 1.42E-04 1.00E+02
U-238 2.95E+00 9.95E+02
AM-241 3.58E~-09

3.68E+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\SWMU6SS4.CNF

* Sample ID: SWMU6 SS-4
Additional Description: PGDP WAG3 SWMU6 SS-4
* -

*

* Gross Wt: 620.2

*

** % ANALYSIS INFORMATION
*Acquisition Date/Time: 9/28/99 6:17:06 PM

Data acquired by: JIDM/HRW
Detector: 4 meter square
Channels Analyzed: 250 to 8182
Real Time: - 1806 Live Time: 1800 Dead Time:

ok Xk E *

" Background file: C:\GENIEZK\CAMFIﬁES\SAMPLES\SSSSdBKG.CNF
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Count Rate
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de ok e e S COUNT -RATE REPORT ¥ e e sk

il (Corrected for Detector Efficiency) 3 de sk
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MEASUREMENT SERIES: Paducah Soil

Sample ID: SWMU6 SS-4
Sample File: C:\GENIE2K\CAMFILES\SAMPLES\SWMU6SS4.CNF

M
‘m

Peak Analysis Performed on: 10/19/99 1:53:41 PM
Peak Energy Net Peak Net Area Peak Efficiency Count Rate
No. (keV) Area Uncertainty Efficiency Uncertainty (Ef£. Corr.)
M 1 84.57 -3.45E+002 92.73 2.57E-003 6.94E-005 ~7.45E+001
m 2 87.12 -2.04E+002 84.41 2.57E-003 6.65E~-005  ~4.41E+001
m 3 92.41 3.66E+002 48.41 2.58E-003 6.15E-005 7.89E+001
M 4 185.81 1.44E+002 24.79 - 1.88E-003 6.47E~005 4.27E+001
M 5 238.51 2.97E+002 23.88 1.41E-003 4.25E-005 1.17E+002
M 6 295.14 1.27E+002 17.08 1.08E-003 3.63E~-005 6.50E+001
M 7 311.89 5.93E+001 14.27 1.01E-003 3.40E~-005 3.26E+001
M 8 338.17 6.32E+001 13.76 95.15E-004 2.99E-005 3.84E+001
M 9 351.91 2.60E+002 23.22 8.71E-004 2.76E-005 1.66E+002
M 10 510.62 7.67E+001 12.69 5.56E-004 . 9.86E-006 7.66E+001
M 11 583.13 1.57E+002 14.17 4.78E-004 7.82E-006 1.83E+002
M 12 609.22 1.77E+002 18.50 4.55E-004 7.50E-006 2.17E+002
» 13 661.75 1.60E+002 13.86 4.15E-004 7.05E-006 2.14E+002
14 911.15 1.27E+002 11.57 2.96E-004 5.45E~006 2.39E+002
M 15 968.77 6.50E+001 10.04 '2,78E-004 " 5.48E-006 1.30E+002
M 16 1120.03 4.93E+001 10.76 2.40E-004 ‘5.86E-006 1.14E+002
M 17 1177.07 1.56E+001 5.88 2.28E-004 5.91E-006 3.80E+001
M 18 1377.49- 1.78E+001 5.07" 1.96E-004 5.43E-006 5.06E+001
M 1% 1460.72 4.90E+002 22.73 1.85E-004 5.46E-006 1.47E+003
M 20 1764.30 6.51E+001 8.05 1.56E~004 1.25E-005 2.32E+002
= First peak in a multiplet region
= Other peak in a multiplet region

Errors quoted at 1.000 sigma
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** SAMPLE INFORMATIOCN

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

MEASUREMENT SERIES: 4 sqg meters

* . Sample File: C:\GENIE2K\CAMFILES\SAMPLES\S6SS4BKG.CNF

* Sample ID:
Additional Description:
% .

*

* Gross Wt:
*

S6SS4BKG

PGDP WAG3 SMWU6 SS4 BKG

*%% ANALYSIS INFORMATION

*Acquisition Date/Time:

Data acquired by:
Detector:

Channels Analyzed:
’ Real Time:

9/28/99%
MANAGER

6:50:34 PM

‘4 meter square-

250 to
1817

8192
Live Time:

B-149

1800

' Background file: C:\GENIEPC\CAMFILES\08BG328B4.CNF

Dead Time:

0.95%:
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(Corrected for Detector Efficiency)
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MEASUREMENT SERIES:

Peak
No.

= .
SQwa~Joanslwh ik

=t
[

12

Sample ID:

COUNT

S6SS4BKG

-RATE

4 sg meters

Sample File: C:\GENIE2K\CAMFILES\SAMPLES\S6SS4BKG.CNF

Peak Analysis Performed on:

Energy
(keV)

64.96

75.36

85.05
- 87.73

89.15

91.28
103.86
192.58
221.61
225,42
241.42
267.36
273.38
289.70
319.27
320.42
346.78
348.38
352.57
393.53
447.58
468.23
485.55
570.74
609.73
849.76
938.62
993.84
1093.96
1120.76
1440.48
1461.27

Net Peak Net Area Peak
Area Uncertainty Efficiency
3.27E+002 178.99 2.55E-003
1.13E+003 81.11 2.56E-~003
5.27E+002 80.03 2,57E-003
3..08E+002 71.79 2,57E-003
1.86E+002 68.56 2.58E-003
8.92E+001 66.47 2.5BE-003
1.88BE+002 751.36 2.59E-003
7.77E+000 77.29 1.81E-003
1.21E+001 46.28 . 1.54E-003
1.50E+001 37.71 1.51E~-003
6.95E+001 23.14 1.39E-003
9.74E+000 45.96 1.23E-003
3.28BE+001 16.35 1.19E~-003
4.68E+001 9.05 1.11E-003
4,.28BE+000 16.80 9.83E-004 -
4.97E+000 19.53 9.79E-004
9.84E+000 17.81 8.87E-004
9.93E+000 17.98 8.82E-004
3.59E+001 12.19 B.69E-004
2.03E+001 9.02 7.58E-004
1.06E+000 12.61 6.49E-004
3.0BE+000 26.45 6.15E~-004
2.03E+001 7.37 5.89E-004
7.99E+000 5.70 4.89E~004
4.87E+001 B.06 4.,54E~004
6.49E+000 1.55 3.18E-004
6.34E+000 3.73 2.87E-004
5.31E+000 1.52 2.71E-004
6.34E+000 1.05 2.46E-004
2.50E+000 5.60 2.40E-004
5.33E+000 3.07 1.88E-004
1.92E+001 4.76 1.85E-004

M = First peak in a multiplet region

Other peak in a multiplet region

Errors quoted at 1.000 sigma

B-150

10/13/99 10:40:44 aM

Efficiency
Uncertainty

8.9BE~005
8.02E-005
6.88E~-005

6.59E-005 --

6.44E-005
6.25E-005
5.86E-005
5.96E-005
4.57E-005
4.48E-005
4.21E~-005
3.95E~005
3.89E-005
3.70E-005
3.29E-005
3.27E-005
2.8B4E~-005
2.82E-005
2.75E-005

2.11E-005
1.45E-005 -
© 1.26E-005

1.13E-005
8.02E-006
7.50E-006
5.61E-006
5.45E-006
5.54E-006
5.81E-006
5.86E-006
5.40E-006
5.46E-006

e % de ek
% % % Kok

Count Rate

(Eff. Corr.)

URURHERBPRRERUOORNDNORNAOAANDNNE N AN SR &GN

.13E+001
. 44E+002 -
.14E+002
.64E+001
.01E+001
. 92E+001
. 04E+001
. 39E+000
.37E+000
.S0E+000
. 78E+001
. 41E+000
.S52E+001
.34E+001
.42E+000
.B2E+000
.17E+000
.26E+000
.29E+001
. 49E+001
.07E-001
. 78E+000
.91E+001
.07E+000
. 96E+001
.13E+001
.23E+001
.09E+001
.44E+001
.79E+000
.5BE+001
.76E+001
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INFILTROMETER TEST RESULTS
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PROJECT: MegaWag Infiltrometer TEST DATE: 09/30/1999
LOCATION: SWMU 4, SW comer OPERATOR: S. Dolvin
RING DIAMETER (CM) TESTING LIQUID:  Water
Inner: 30.5 SOIL TYPE: silty clay w/ some gravel; grass covered
Annular: 61.0
RING AREA (cm*2) MARROTTE VOLUME (cm*3) Incremental Infiltration Rate
Inner: ___706.85 Inner: 78.5 Vir = dVr/[(Air)(dt)] where,
Annular: 282743 Annulan 227.0 Vir = ring incr. infil. rate (cm/hr) .
dVr = vol of liquid used during time interval from marrotte tube (cm*3)
. Air = area of ring (cm*2) :
*Note: pH/Water temp meter in-operable dt = time interval (hr)
Interval | Time | Interval Inner Flow Readings. Annular Flow Readings Water
Reading Start Elapsd | dheight dVir vr dheight dVir vr Temp (C) Weather Comments
" Number End (hrs) cm cm”3 cm/hr cm cm’)} cm/hr pH
0800 0.25 64.0 130.0 ' prily cloudy, 75F  |At 0804 refilled annular from
| 0815 0.25 45.2 1476.6 836 58.3 162745 | 2302 SW@ 5-8mph 0 to 66 cm.
0815 0.25 45.2 583 ’ No comment.
2 0830 0.5 45.2 0.0 0.00 583 0.0 0.00 ] v A/A
0830 0.25 45.2 58.3 mstly sunny, 78F  |No comment.
3 .0 0. 476.7 0.67
0845 0.75 45.2 0 00 56.2 SW@ 5-8mph
0845 0.25 45.2 56.2 No comment.
4 0900 : 145 840.4 4.76 45 3859 0.55 A/A
0900 0.5 345 54.5 mstly sunny, 82F |No comment.
5 0030 | 15 | 335 | B | 022 | gy | 89| 07 SW@ 8-12mph
0930 0.5 335 52.8 . No comment.
6 1000 2 33.0 39.3 0.11 18 227.0 0.16 A/A
1000 1 330 51.8 full sun, 84F No comment.
7 1100 3 30.3 2121 030 . 428 . 2042.8 0 12 . SW@ 8-12mph
1100 1 303 428 mstly sunny, 86F  |[No comment.
8 1200 4 26.8 2749 _ 0.39 121 2428.7 0.86 SW@ 8-12mph
1200 1 26.8 32.1 full sun, 86F No comment.
_ 9 ) 1300 5 25.4 1100 0.16 25.2 1566.2 055 SW@) 8-12mph
1300 1 254 25.2 ' full sun, 86F No comment.
10 1400 | 6 249 | 33 | 006 | 55 | 682 | OB SW@ 8-12mph
1400 1 249 223 : full sun, 84F No comment.
11 1500 2 227 172.8 0.24 18.6 839.8 0.30 SW@ B-12mph
1500 1 22.7 18.6 full sun, 81F No comment.
12 1600 8 214 102.1 0.14 153 749.0 0.26 _SW@8-12mph
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PROJECT: MegaWag Infiltrometer
LOCATION: SWMU 4, SW corner

Incremental Infiltration Rate
Inner Ring

\ ]
e

15 30 45 60 90 120 180 240 300 360 420 480
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TEST DATE: 09/30/1999

OPERATOR: S. Dolvin
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PROJECT: MegaWag Infiltrometer

LOCATION: SWMU 4, NE comner

TEST DATE: 10/04/1999
OPERATOR: S. Dolvin

RING DIAMETER (CM) TESTING LIQUID:  Water
Inner: 30.5 SOIL TYPE: .. silty clay w/ some gravel; grass covered
Annular: 61.0
RING AREA (cm~2) MARROTTE VOLUME (cm“3) Incremental Infiltration Rate
Inner:  ~706.85  Inner: 78.5 Vir = dVr/[(Air}(dl)] where,
Annular:  2827.43 Annular: 227.0 Vir = ring incr. infil. rate (cm/hr)
dVr = vol of liquid used during time interval from marrotte tube (cm*3)
Air = area of ring (cm”2)
*Note: pH/Walcr temp meter in-operable dt=time inlml (hr)
Interval Time | Interval Inner Flow Readings Annular Flow Readings - Water
Reading Start | Elapsd | dheight dVir Vr dheight dVir Vr Temp (C) Weather Comments
Number End (hrs) cm cm”3 cm/hr cm cm’3 cm/hr pH
I 0800 0.25 64.0 0.0 0.00 64.0 0.0 0.00 12.8 100% cloud cover |An initial delay of infiltration,
0815 0.25 64.0 ) ) 64.0 ) ’ 8.4 WSW @ 10-15  [then rapid infiltration
0815 0.25 64.0 ; 64.0 144 No comment.
2 0830 0.5 573 526.2 2,98 467 3926.8 5.56 5.4 AJA |
0830 0.25 57.3 46.7 14.5 ) No comment.
3 0845 0.75 53.8 2749 1.56 309 3586.3 5.07 8.5 A/A
0845 0.25 538 30.9 14.6 A/A No comment.
4 0900 1 53.8 0.0 0.00 24.4 1475.4 209 8.5 temp = 10.1F
0900 0.5 538 , 244 139 Inner ring is showing minimal
3 0930 1.5 50.6 2513 071 18.3 13846 | 098 8.5 AA infiltration
0930 05 50.6 18.3 13.9 A/A No comment.
6 1000 2 49.1 17.8 033 15.0 7490 033 8.5 temp=12.1F
1000 1 49.1 15.0 1.9 A/A No comment.
7 1100 3 472 149.2 0.21 0.0 3404.7 1.20 8.5 temp = 14F
1100 1 472 64.0 o 14.3 A/A Refilled annular marotte
8 1200 4 . 458 110.0 016 47.6 37225 132 8.5 temp =14.3F
1200 ! 458 47.6 149 AJA No conunent.
’ 1300 | s aso | 28 | 009 | 59 | 19747 [ 070 2.4 temp = 15.9F
. 1300 1 45.0 389 13.5 AJA No comment.
10 1400 6 45 117.8 0.17 298 2065.5 0.73 8.4 temp = 19.4F
1400 1 43.5 29.8 15.9 A/A No comment.
" 1500 | 7 396 | 3983 | 08 | g5 | U368 [ 075 8.5 temp = 17.4F
1500 1 39.6 204 15.6 AJA Test complete
12 1600 8 38.8 628 0.09 10.0 2360.6 083 8.5 temp = 15.9F
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LOCATION: SWMU 4, NE comer OPERATOR: S. Dolvin
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PROJECT:

LOCATION: SWMU 5

MegaWag Infiltrometer

TEST DATE: 09/29/1999

OPERATOR: S. Dolvin

RING DIAMETER (CM) TESTING LIQUID:  Water v
Inner: 30.5 SOIL TYPE: silty clay w/ some gravel; grass covered
Annular; 61.0
RING AREA (em*2) MARROTTE VOLUME (cm*3) Incremental Infiltration Rate
Inner:  706.85 Inner; 78.5 Vir = dVr/[(Air)di)] where, -
Annular: 282743 Annular; 227.0 Vir = ring incr. infil. rate (cnvhr)
dVr= vol of liquid used during time interval from marrotte tube (cm”3)
. Air = area of ring (cnr*2) ‘
*Note: pH/Waler temp meter in-operable dt = time interval (hr)
Interval Time | Interval Inner Flow Readings Aunnular Flow Readings Water
Reading Siart | Elapsd | dheight dVir Vr dheight dVir Vr Temp (C) Weather Comments
Number End (hrs) . cm o3 cvhr cm cm™3 cvhr pH , -
0730 025 58.0 ' 55.0 rain/showers Used tent to keep site covered
! o745 | 025 | so6 | B2 | 3P | 340 [ 47666 | &M full clouds,67F __|Also used side shiclds
; 0745 0.25 50.6 340 No comment.
2 0800 0.5 483 180.6 1.02 337 68.1 0.10 , A/A
0800 0.25 48.3 337 No comment.
3 0815 0.75 45.5 219.9 1.24 320 385.9 0.55 ' A/A
0815 0.25 45.5 320 ' " |No comment.
4 0830 ) 447 62.8 0.36 0.6 3178 0.45 . A/A
0830 0.5 4.7 30.6 No comment.
5 0900 s 195 4084 1.16 270 817.1 0.58 A/A
0900 0.5 39.5 27.0 . s No comment.
6 0930 2 150 3534 1.00 257 295.1 0.21 Stopped raining
0930 1 35.0 257 . Clearing No comment.
. X g .60 .
7 1030 3 345 393 0.06 18.2 17024 06 wind 10-12 mph
1030 i 345 18.2- No comment.
8 1130 4 334 86.4 0.12 29 3472.8 » 1.23 Partly cloudy
1130 1 334 \ 63.0 : Refilled annular marotie to 63cm
9 1230 5 29.0 345.6 0.49 61.5 340.5 0.12 A/A
1230 i 29.0 61.5 : No comment.
10 1330 6 220 549.8 0.78 59.0 567.5 0.20 A/A
1330 1 220 59.0 mostly sunny, No comment.
11 X 0. 20.8 0.54
1430 7 22.0 0.0 00 523 I3 NW @ 10-12mph
1430 1 220 523 No comment.
12 1530 8 207 102.1 0.14 167 1271.1 045 A/A




80

Incremental Infiltration Rate

Inner Ring
3.5 =
5 3
Ez.s \
g 2 \
% s .
NS
0 — = 1

15 30 45 60 90 120 180 240 300 360 420 480

[ ] [ ]
Time (mins)
PROJECT: MegaWag Infiltrometer TEST DATE: 09/29/1999

LOCATION: SWMUS5 . : OPERATOR: 8. Dolvin




60

)

PROJECT:

LOCATION: SWMU 6

MegaWag Infiltrometer

TEST DATE: 09/28/1999
OPERATOR: 8. Dolvin

RING DIAMETER (CM) TESTING LIQUID:  Water
Inner: 30.5 SOIL TYPE: silty clay w/ some gravel; grass covered
Annular: 61.0
RING AREA (ecm*2) MARROTTE YVOLUME (cm"S) Increments! Inflitration Rate
Inner:  706.85 Inner: 78.5 Vir=dVr/[(AirXdt)] where,
Annular:  2827.43 Annular: 227.0 "Vir = ring incr. infil. rate (cm/hr)
dVr= vol of liquid used during time interval from marrotte tube (cm*3)
Air= area of ring (cm"2)
dt = time interval (hr)
Interval Time | Interval Inner Flow Readings Annular Flow Readings Water :
Reading Start Elapsd | dheight dVir Vr dheight dvir Vr Temp (C) Weather Comments
Number - End (hrs) cm cm™3 cm/hr cm cm™3 cm/hr pH
0830 0.25 62.0 63.0 25 pitly cloudy, 75F |Some transfer of water from
! 0845 0.25 62.0 0.0 0.00 63.0 0.0 0.00 8.7 SE @ 0-6mph __|outer ring to inner.
0845 0.25 62.0 63.0 25 no change in water levels
2 0900 0.5 62.0 0.0 0.00 623 158.9 0.22 89 | AJA
0900 0.25 62.0 3 62.3 25 mstly sunny, 78F |no change in water levels
3 0915 0.75 62.0 00 0.00 62.3 04 0.00 8.9 SE @ 0-6 mph
0915 0.25 62.0 62.3 24.7 slight changes in water levcls.
4 0930 1 62.0 0.0 0.00 62.3 0.0 0.00 8.9  AA Established a constant flow.
0930 0.5 62.0 1623 25.7 mstly sunny, 82F |No comment.
3 1000 1.5 60.5 117.8 033 49.5 29053 2.06 8.8 SE <<5mph :
1000 05 60.5 ) 495 258 No comment.
6 1030 2 60.0 393 0.11 470 567.5 0.40 8.7 AlA
‘ 1030 1 60.0 ‘ 470 26.6 full sun, 86F  [No comment.
7 1130 3 58.7 102.1 0.14 42.0 11349 040 8.6 no wind
1130 1 58.7 42.0 ’ 27.7 mstly sunny, 86F |No comment.
8 1230 4 57.6 86.4 0.12 36.1 1339.2 047 8.5 SE <<5mph
1230 | 57.6 36.1 28.5 fuil sun, 88F No comment.
? 1330 5 56.5 864 012 324 839.8 0‘39 85 SE <<5mph
1330 1 56.5 324 29.1 spotty clouds, 86F |No comment.
10 1430 ° 6 55.8 55.0 0.08 28.8 817.1 029 8.4 SE <<Smph _
1430 1 558 28.8 29.3 mstly sunny, 84F |No comment.
' 1530 7 554 314 0.04 23.0 1316.3 047 8.5 SE <<5mph
1530 1 554 230 29.1 full sun, 84F  |No comment.
12 1630 8 55.0 314 0.04 19.8 (7263 026 8.5 SE <<5mph
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Outer Ring
Marriotte Tube

Figure C.1. Infiltrometer Equipment
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Figure C.2. Infiltrometer Induced Water Columns
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FUGRO GEOSCIENCES, INC.

- 6105 Rookin
Houston, TX 77074
Phone : 713-778-5580
Fax :713-778-5501

October 19, 1999

Report Number 0305-0034
TN & Assaciates, Inc.
101 N. Rutgers Ave., Suite 202
Oakridge, TN 37830
Altention: Mr. Doug Combs
REPORT FOR

CPT AND RELATED SERVICES
PADUCAH GASEOUS DIFFUSION PLANT
PADUCAH, KENTUCKY
SUBCONTRACT AGREEMENT: 19993006-FG

Dear Mr. Combs :

Please find attached the final results of the cone penetration tests conducted at the above referenced
location. Also enclosed are diskettes containing the CPT electronic data.

Field investigation was camied out under the supervision of TN & Associate’s field personnel. Cone
penetration testing (piezocone and piezocone with conductivity sensor) was conducted according to ASTM
D5778-95 methods and procedures. .

For your information, the soil stratigraphy was identifled using Campanella 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.

Fugro Geosciences, Inc. 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
forward to working with you in the future.

Very truly yours,
FUGRO GEOSCIENCES, INC.

(Qaﬁj/ Loy
Recep Yilm O
President

RY/mdt
2 Diskettes Enclosed

A member of the Fugro group of companies with offices throughout the world.
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Key to Soil Classification and Symbaols

SOIL TYPE SAMPLE TYPE
(Shown in Symboal Column) {Shown in Snmpln Column)
Sand Silt Clay
] N :
Filt Sandy Sitty Clayey Undisturbed Rock Core  Split Spoon No Recovery

Predominant type shown heavy

S DES ING CONSISTENCY OR CO! ON

COARSE GRAINED SOILS (Major portion Retained on No. 200 Sieve)

Includes (1) clean gravels & sand described as fine, medium or course, depending on distribution of grl.in sizes (2) sllty or
clayey gravels & sands & (3) fine grained low plasticity soils (P1 < 10) such as sandy silts. Condition is rated according to
relative density, as determined by lab tests or estimated from resistance to sampler penetration.

Descriptive Term  Penetration Resistance’  Relative Density
Loose '

0-10 G to 40%
Medium Dense 10-30 40 o 70%
Dense 30-50 0 to 90%
Very Dense Ovar 50 90 to 100%
*Blows/Ft., 140# hammer, 30* drop
FINE GRAINED SOILS (Major Portion Passing No. 200 Sieve)

Includes (1) inorganic & organic silts & clays, (2) sandy, gravelly or silty clays, & (8) clayey silts. Consistency ls rated
sccording to shearing strength, as indicated by penetromster readings or by unconfined compression testsa for soils with
P1> 10. '

Descriptive Cohestve Shear Strength
Term Tons/Sq. Ft.

Vary Soft Less Thaa 0.125

Soft 0.125 to 0.25

Firm B 0.25 to 0.50

Stify 0.50 to0 1,00

Very Stift 1.00 ta 2.00

Hard 2.00 and Righer

Note: Slickensided and fissured clay may have lower unconfined compressive strengths than shown above
because of planes of weakness or shrinkage cracks; con-i-hncy ratings of such soils are based on hand

penstromaeter readings.
S RA G _SOIL STRU!
Parting: paper thin in adise Slickensided: having inclined planes of weakness that
Seam: 1/8°-8" thick are sli¢k and glossy in appenrance.
Layer: greater than 3"
Fissured: containing shrinkage cracks, frequently Degree of Slickensided Development
E.Ihdi‘dthﬁmsmdor:ﬂt,mnﬂy more
or Jess vertical Slightly Slickensided: slickensides present at intervals
Semaitive: pertaining to cochesive soils that are of 1'-2', soil does not easily
subject to appreciable loss of strength . break along these planes
when remolded Moderately Slickensided: slickensides spaced =t .inhrvnll
Interbedded: composed of alternate Jayers of different of 1'-2’, soil breaks easily along
soil types these planes
Laminated: composed of thin layers of varying color Extremely Slickensided: continuous and interconnected
and taxture slickansides spaced at intervals
Calcareous: containing appreciable quantities of of 4"-12", soil breaks along ﬂ_le
‘calcium carbonate slickensides into pi 3"-6" in
Well Graded: having wide range in grain sizes and sizse
substantial amounts of all intermediate Intapssly Slickensided: slickensides spaced =t intervals
particle sizses of less than 4", continuous in all
Poorly Graded: predominately of one grain asise, or directions; m! breaks dov:-n
having a range of sizes with some along planes into nodules 1/4
intermediate size missing 2" in sise
Floczulated: pertaining to cchesive soils that exhibit

a locae knit or flakey structure

FUGRO
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CEMS TEAM
WAG 3 RI
LITHOLOGIC LOG

LITHOLOGIC LOG

BORING/WELL NO: 004-008

PAGE 1 of 1

racre: PADUCAH GASEOUS DIFFUSION PLANT

st WAG 3 SWMU 4

prosecTro: 1999006

cuextrrosect: BECHTEL JACOBS

oruter  KEVIN VAN DE VUSSE

conmacror: TN & A

oriL contracor: FUGRO GEOSCIENCES

BOREMOLEDWA: 2 "

oruestart:  07/22/99 0925

pruene: 07/22/99 1425

toraoerth: 19 Frecs

priL MeTHOD/RIG TYPE: DPT

cooromates: N -1229.27 E -6264.29

erotecTionLeve: D MODIFIED

weeenby:  VIRGINIA MULLINS

ELEvATION 376.22 Frams.

S
DEPTH SAMPLE RAD | ponrT.
‘ LITHOLDGIC DESCRIFTION LTHOLOGY COMMENTS
N hvrervad| nomeer |RERETY] ow | BN
0 —
B o d-lr Na | Sy CLAY, siif, coarse-grained gravel, asphaltimetal disk, F = = 7 TIME: 1000
grey (10YR6/1), some brownish yellow (10YRE®),dy |~ - E:
© X fam | & | A [“\\Manmade materials end coarse gravel from previous DA 1025
] sample - possibie dissolved, brick-dark red (10RY8) e .
4.2 m e segp | O and dark green grey (1GREY3/) F =23 TIME: 1045
Y dEFAEE IR Silly CLAY, stiff, mottied brownish yelow (10YRBB)and | = =  TiMe: 1220
7 S greenish grey (IGREYS/), soms light grey (10YR7/1),  E = - 7
0 w | |0 moist =] TME: 1245 l
20 — Silty CLAY, firm, mottied brownish yellow (10YRE/8), Boring terminated at 18 ft bg:
- soma dark yellowish brown (10YR4/8), [iitie light grey
- (16YR7/1), molst Groundwater sample
] collacted at 14 to 18 ft bgs
25 ~ CLAY, soft, saturatad coarse, dark greyish brown on 7/24, sample ID
] (10YR4/2) 004008WA019
N Clayey SILT, siiff, fight grey (10YR7/1), some brownish
0 yalow (10YRB/B), cry
]
a5
“
5
N
]
50 -
&
o
U = SHELBY TUBE R=ROCK CORING FIELD G/G (MAKE/MOD.)
§ = SPUT SPOON/ CONT. CORING H=HYDROPUNCH 6/C OPER.:
© = CUTTINGS O=OTHER COMMENTS:




CEMS TEAM

WAG 3 RI

LITHOLOGIC LOG
LITHOLOGIC LOG | BORING/WELL NO: 004-009 PAGE 1 of 1
racar: PADUCAH GASEQUS DIFFUSION PLANT sme: WAG 3 SWMU 4
provecTNO: 1999006 cuenterovecT: BECHTEL JACOBS oruer: KEVIN VAN DE VUSSE
conTRacTorR: TN & A priL contracTorR: FUGRO GEOSCIENCES BOREHOLEDWA: 2 "
priLstar: 07/08/99 1025 | orweno: 07/09/99 1410 TotaLpEPTH: 39 Frecs
oRLMETHoDVRIG TYPE: DPT cooromates: N -1435.47 E -6346.66 PROTECTION LtEVEL: D
wosgepey: VIRGINIA MULLINS mevanon 378.19 Framsy
EPTH SAMPLE RAD Hﬁ.

D(m —— == '\‘,:%"“cr% LITHOLOGIC DESCRIPTION UTHoLoaY COMMENTS
61 O | B 0| SILT, organics, roats, pale brown (10YRS/S), dry =oom] TIME: 1415 070858
004009 Slity CLAY, firm to stiff, {riabis, liitle iron codde nodules, some | — — 3

s B s | 2 | ® | ® | o vl fmgment, race pasticanesting, motied ] ™™E =
E yellowish brown (10YR5/8) and greyish brown{10YRS/2), dry
0]
] Sitty CLAY, firn, motied brownish yellow (10YRSE)and ~ F=o5H 1ive:
s B e | 2 w0 | o7 li::ynbruwnishgmy(WYRM). mywI ( ) sy ™ 125
20
] ' Slity, sandy CLAY, firm, fine to madium grained sand, lght ~ |————
PO w ors BNSD 0 bnlsywnsl:lh‘d;uy(10YRn;!2)a:dmbm5rMydw " == ] TIME: 1315
5 {10YRB/B), dry ‘ == )
] Boring terminated at 36 ft bgs|
] Groundwater sample
30 - collectod at 39 to 40 ft bgs
. on 7/9, sample ID
] 0B4008WAD40
1 o - Sandy CLAY, firm, fine to medium gralned sand, ==
O T Ll finh pale brown (10YR/3) and yeliowish brown
40 (10YR6/3), moist
4 -
% -]
%
o ]
U = SHELBY TUBE R= ROCK CORING FIELD G/C (MAKEMOD.):
S = SPLIT SPOON/ CONT. CORING H = HYDROPUNCH G/C OPER.:
©=CUTTINGS C=OTHER COMMENTS:




CEMS TEAM
WAG 3 R
LITHOLOGIC LOG

LITHOLOGIC LOG

BORING/WELL NO: 004-011

PAGE 1 of 1

racuny: PADUCAH GASEOUS DIFFUSION PLANT

sme WAG 3 SWMU 4

erosecTro: 1995006

cuentrrosect: BECHTEL JACOBS

orter  KEVIN VAN DE VUSSE

CONTRACTOR: TN&A

orL contractor: FUGRO GEOSCIENCES

BOREMHOLEDWA: 2™

oruLsTART: 07/22/39 1505

prLen: 07/23/98 0945

toraLoerth: 19 erass

DRILL METHOYRIG TYPE: DPT

proTecTonLeve: D MODIFIED

cooromates: N -1306.85 E -6427.19

weaener:  VIRGINIA MULLINS

EEvATioN 376.6  rrams.

FAS
DEFTH SAMPLE | RAD | yoniT.
LITHOLOGIC DESCRIPTION UTHOLOGY| COMMENTS
D Inrerva| sumser |FESRETY| com | (O3 .
o e
e d-AIEr R Gravelly CLAY, angular, fight grey (10YRT/1) and Fo ] TIME: 1610 07722199
] brownish yellow (10YRS/8), dry o ME: 1538
22X | o 0 n 0 No racovery
Y 1o wen | w0 2 |  StyCLAY, frm, malted iht yelowish brown (10VR £ = =  TIME: 1545
8ADT3 6/4) and fight grey (10YRT/), moist to saturated i
. nd > 30 0 Sity CLAY, firm to stiff, mottied pale brown (10YR6/8) E - - ] T™ME: 0850 0772289
1 Sadte and yeliowish brown (10YRSS), litle very darkgreyish ~ F = =
ok B ED 0 \""""‘(1““3’2)'"‘“"‘ F = = ] T™E: 015 a
Siity CLAY, firm to stiff, friable, light grey (10YR7/), litle ———
2 - o o (1OYF/) oy Boring terminated at 19 f
4 Groundwater sample
J collectad at 14 to 18 ft bgs
25 ] on 7124, sample ID
4 004011WAD19
30 -]
a5 -
a0 -
45
]
50
g5 -
0
U= SHELBY TUBE R = ROCK CORING FIELD G/C (MAKEMOD.}:
§ = SPLIT SPOON! GONT. CORING H = HYDROPUNCH G/C OPER.:
C=CUTTINGS O=OTHER COMMENTS:




CEMS TEAM

WAG 3 RI
LITHOLOGIC LOG
LITHOLOGIC LOG | BORING/WELL NO: 004-012 PAGE 1 of 1
raciy: PADUCAH GASEQUS DIFFUSION PLANT sme: WAG 3 SWMU 4
prosecTNo: 1999006 cusntrrosect: BECHTEL JACOBS oruer  KEVIN VAN DE VUSSE

conTRactoR TN & A

oriL contractor: FUGRO GEOSCIENCES BOREHOLEDMA: 2 "

oriLstarr:  07/23/39 1040

pri.eno: 07/23/99 1521 - toraLpept: 13 Frses

pRILL METHODY RiG TYPe: DPT

cooroinates: N -1270.18 E -6298.97 proTecTion teve: D MODIFIED

waaepey: VIRGINIA MULLINS

ELEvanion 376.18 rramse

HES
OEPTH SAMPLE RAD | woNT.
: LITHOLOGIC DESCRIFTION LTHoLoGY COMMENTS
FD - rervaL| numser |REGRIERY] cru | YOO8
[
- Sity CLAY, firm to stf, mottied ight grey (10YR7/T) and ~ —— _
5 10 w 15 o brownish yefiow (10YR6/8), trace very dark greyish brown [ ~ - TINEE: 1045 0712309
(10YR322), dry 1 ME: 11
0 10| sam | ° NA WA | Norecovery TINE: 1100
. 004012 TIME: 1110
3 by 0 NA NA No recovery
s Refusal at 13 ft bgs
15 -
]
B
25 -
a0 -
3 -
40 —
g
s0 -
]
55 —
o
U = SHELBY TUBE R=ROCK CORING FIELD G/C (MAKE/MOD.):
5 = SPLIT SPOON/ CONT. CORING H= HYOROPUNCH G/C OPER:
C=CUTTINGS 0'=OTHER COMMENTS:

E-6




CEMS TEAM

WAG 3 RI
LITHOLOGIC LOG
LITHOLOGIC LOG | BORING/WELL NO: 004-017 - PAGE 1 of 1
raciti: PADUCAH GASEOQUS DIFFUSION PLANT sme WAG 3 SWMU 4
erRouECTNO.: 1999006 cuenterosecr: BECHTEL JACOBS oprer:  KEVIN VAN DE VUSSE
conracToR TN & A priL contracTor: FUGRO GEOSCIENCES BOREHOLEDIA: 2 "
orustare:  07/08/99 1505 preLeno: 07/09/99 1320 TotaLoertv: 60 Freas
PRILL METHOYRIG Type: DPT cooromates: N -1215.04 E -6348.74 PROTECTIONLEVEL: D
wasenay: VIRGINIA MULLINS gLevaTion 375.75 rFrams.
DEPTH BAMPLE o ”ﬁf_ LITHOLOGIC DESCRIFTION LITHOLOGY COMMENTS
N A nuseer [REEERY) cem | (5
U ==t wmw v me 5| ClyeySILT, i, roots, organics, mottied light brownish  [=—=—=1 TIME: 1300 07/08/%9
grey (10YRA/2) and light yellowish brown (10YRE/), dry
] Clayey SILT, trace fine sand, frace plastic sheeting, stf, [ — = < 1ve:
S| o | = 0 motied light grey (10YR7/2) and yaliowish brown = 2 o TME 18IS
] (10YRS/), dry
10
NG 004017 0w e a1 Sitty CLAY,, firm to stiff, mottied light grey (10YR5/8) F= =1 TIME: 1525
15 — 8AD1S and yellowish brown (10YR7/2), ittle iron axide E= =7
4 nodules, itle very dark grey (10YR3/1), moist
2 -
] Sty CLAY, silf, gravelly chert fragments, anguiar to F =<1
s 1 saps | 5 |meo | ® mhanm.qumumum!mmmmm F = = | TME: 1545
N (10YR7H), moist
%
%
N SAND, fine to medium grained, yellowish brown !
w1 o [ | | ° | (10vRE), it dark grey (10VRA), molstiowet TIME: 1610
B Groundwater sample
] " | coiectad at 38 to 40 ft bgs
] on 7/9 and 7/15, sampie ID
] il E= <
o 1716 oot 30 BXGD 10 glme.wmm,mmm.ﬂwm E 223 vE: 1000 G7RGRS
= -
TN wow | 15 | o | o3 | Sty CLAY, fine sand, fim to stit, yallowish brown C = - 1 TIME: 1100 _
60 - Sho (10YRS/8), moist : E = 5 oing tarminaed 2601 b
U'=SHELBY TUBE . R = ROCK CORING FIELD G/C (MAKE/MOD.}:
S = 8PLIT SPOON/ CONT. CORING H = HYDROPUNCH G/COPER:
C=CUTTINGS 0=0THER COMMENTS:

E-7



CEMS TEAM
WAG 3 Rl
LITHOLOGIC LOG

LITHOLOGIC LOG

BORING/WELL NO: 004-019

PAGE 1 of 1

racuLry: PADUCAH GASEOUS DIFFUSION PLANT

st WAG 3 SWMU 4

proJECTNO.: 1999006

cuentrrosect: BECHTEL JACOBS

prier  KEVIN VAN DE VUSSE

coNtrRacTOR: TN & A

oriL contractor: FUGRO GEOSCIENCES BOREHOLE DA 2 "

orasstart: -07/09/99 1540

orenn: 07/10/99 1040 TotaLpert: B0 fFracs

pRILL METHoY RiG Type: DPT

cooromates: N -1454.19 E -5925.14 PROTECTIONLEVEL: D

weeenay:  VIRGINIA MULLINS

eLevatioN 374.06 rramsy

HE&S
DEPTH SAMPLE RAD | yoNrT.
UTHOLOGIC DESCRIPTION LITHOLOGY | COMMENTS
0 nrerva] Numeer |FERERY| o | (B
¢ = BRE0 |6 Clayey SILT, some mots, light grey (10YR7/2), dry ===1 TIME: 1040 07/00/99
1Nz 004019 0 B 0 Sitty CLAY, firm, motiled light grey (10YR7/1) and yeflow
5 - SALE (10YR7/8), dry E = = | TME: 1545
10
1 NG 004018 15 BGD ° Sity CLAY, stiff, friable, dark yetiowish brown - -~ = 1 TIME: 1600
15 sAvie (10YR4/E), lttie light grey (10YR?/1), dry == 3
20
-
5 004019 —— Clayey sandy GRAVEL, cherty fragments, angular to '
I N I * subangular, dark yellowish brown (10YRWE), dry TIME: 1815
]
ag -
as _
< Sandy CLAY, firm, liitie subangular cherty gravel, .
P soo | ¥ [me | % | e brownish yelow (10YRB®) and ight grey TIME: 0840 07H0/89
. (10YR7H), molst
45 -
1@ | ™0 | 15 | axao | 92 | Sity CLAY, stiff, trace fine sand, yellowish brown
50 = (10YRS/B) and fittle black (10YR21), dry TIME: 0910
] Groundwater sample
- coiected at 53 to 50 ft bgs
7 on 7/10, sampie ID
55 004018WAD40
hodE L AR I SAND, fine to medium grained, subrourdied, brownish TIME: 0945
6o -] £ADG0 jow (10YR6/B) and littis biack (10YR2/1) Boringfeminad at 60 bgs
U=SHELBY TUBE R = ROCK CORING FIELD GJC (MAKEMOD.):
S = SPLIT SPOON/ CONT. CORING H = HYODROPUNCH G/IC OPER.:
C=CUTTINGS O =0THER COMMENTS:

E-8




CEMS TEAM
WAG 3 RI
LITHOLOGIC LOG

LITHOLOGIC LOG

BORING/WELL NO: 004-020

PAGE

1 of 1

raciy: PADUCAH GASEOUS DIFFUSION PLANT

sme: WAG 3 SWMU 4

provecTNO: 1999006

cLenterosec: BECHTEL JACOBS

orer:  JEFF BROWNFIELD

contracTorR: TN & A

ori contracTor: MILLER DRILLING

BOREHOLEDIA: 8 1/4 "

orLstart:  09/10/99 1510

priLen:  09/11/89

1755

toraLperTH: 60 FTBGS
o MeTHoo/RiG Tvre: AHSA | cooromares: N -1223.57 E -6485.90 PROTECTION LEVEL: D
' Angle: 45° Azimuth; 138°
roceeney:  VIRGINIA MULLINS Dirgectional Bearing: Southeast mevarion: 373.38  Framst
RAD | &S
DEPTH SAMPLE MONIT. LITHOLOGIC DESCRIFTION LiHoLoGY COMMENTS
N hnvrervaL| numeer |FESRERY| oM | YOGS
0 v
R 020 BKGO | 0 SILT, roots, pale brown (10YR6/3), cry
]
10— Siity CLAY, firm, dark yellowish brown ,
1 (10YR4/G), molst TIME: 1530 09/11/99
5 Trace fine sand
] TIME: 1705
20— Trace to little fine to medium sand, plastic
Yy 004020 20 BKGD 0 Sandy, gravelly CLAY, stiff, some medium to coarse sand, :“a;ﬂ: ,{
SARS rounded cherty gravel to cobble, mottied dark yeliowish L
1 brown (10YR4/8) and light grey (10YR7/1), molst
30
I~ V022 010 BkaD | o | Clayey SAND, fine to medium grained, subangular sand, [oto] TIME: 0820 09/11/99
SAB4T dark yellowish brown (10YR4/6), moist to wet e
35 —
40—
T 004020 20 axao | o | Sandy CLAY, fim, fined sand, mottied yeflowish brown r————] TIME: 0855
(10YRS5/8), some light grey (10YR7H), and itie black e
45 (10YR7/2), moist
" g ] 004020 20 BKGD ) Sandy CLAY, firm, fine to medium sand, trace iron oxide o] TIME: 0956
® d SAOT3 staining and nodules banded with very little brown STl B
B (10YR8/2), mottied strong brown (7.5YR5/6) and yellow Groundwater sample
- (10YR7/6), molst collected at 60 ft bgs on
85— 9/11, sample ID
] SAND fine to medi ined, well-sorted, yallowish brown O04G20WADES
: ,fine to medium grained, w e et TIME: 1045
[ RS :
ol sps | O | B0 | 0 | (10YRSE) wet #4351 Boring terminated at 60 ft bgs|
U= SHELBY TUBE R =ROCK CORING FIELD QIC (MAKE/MOD.):
(©= SPLIT SPOON/ CONT. CORING ©®= HYDROPUNCH @/C OPER:
C=CUTTINGS O=0THER COMMENTS:




CEMS TEAM
WAG 3 RI
LITHOLOGIC LOG

LITHOLOGIC LOG

BORING/WELL NO: 004-021

PAGE 1 of 1

raciTy: PADUCAH GASEOUS DIFFUSION PLANT

sme: WAG 3 SWMU 4

proJECTNO: 1998006

cuenterosecT: BECHTEL JACOBS

oruer:  JEFF BROWNFIELD

coNtRaCTOR: TN & A

priLt contractor: MILLER DRILLING

BoReHOLEDIA: 8 1/4*

pruvstarT: 09/20/98 1010

prLeno: 09/20/99 1115 TotaLpEPTH: 60 FTBGS

DRILL METHOD/ RIG TYPE: AHSA

cooromaTes: N -1228.18 E -6335.86

PROTECTION LEVEL: D

toaceppy:  VIRGINIA MULLINS

Angle: 45° Azimuth: 111° [Southeast]
Directional Bearing: Southeast

ELEvaTion: 375.89  rramst

Has ,
RAD
DEPTH SAMPLE MONTT. LITHOLOGIC DESCRIPTION LITHOLOGY COMMENTS
¥ InteRvAL| Numeer | RECRYERY! cem | YOOS
IO TET| om | mxad | 00 | SILT, hard, trace rounded gravel, pinkish TIME: 1020 08/20/98
5 white (7.5YR8/2), dry
10— Sty CLAY, firm, trace fine sand, dark
] yellowish brown (10YR4/6), moist
15—
i Little greenish gray (10Y6/1)
] Some medium sand, yellowish brown
i (10YR5/8)
N Sandy CLAY, firm, medium to coarse grained, light brownish |- — )
s X | e | o BkeD | 00 | yellow (10YR6/4), some yellowish brown (10YRS/8), wetto [t TIME: 1300
4 saturated '
20—
1~ Ta02T~ 20 BKGD 00 | Silty CLAY, firm to stiff, trace fine sand, mottfed fight grey =4 TIME: 1345
SANT (10YR7H), and brownish yellow (10YR6/6), and trace dark =
15 ] yellowish brown (10YRA4/6), moist
] Soft, saturated
40— _
AT Slity CLAY, stiff, trace medium sand, motiled yellowish
1.0 o 20 BKSD | 00 | prown (10YRS/B), brownish yellow (10YR6/B), and lite light
45— | grey (10YR7/1), maist
] - More moist, plastic _ ‘
0 T3 004021 20 BKGD 'y Sandy CLAY, stiff, fine to medium sand, yellowish brown f ooss] TIME: 1555
SAO73 (10YR5/6) and trace light grey (10YR7/1), moist bt
] Groundwater sample
i coliected at 60 ft bgs on
55—~ 9/21, sample ID
T 004021WA085
N Sandy CLAY, soft, fine to medium sand, yellowish brown .
004621 ! ! == TIME: 1650
P SAD8S 050 BKGD | 0 | (10YRS/S), saturated =] Boring terminated at 60 ft bgs
U= SHELBY TUBE R = ROCK CORING FIELD G/C (MAKE/MOD.):
= SPLIT SPOON/ CONT. CORING ©= HYDROPUNCH , GIC OPER.;
C =CUTTINGS '0=0OTHER COMMENTS:

E-10



CEMS TEAM
WAG 3 RI
LITHOLOGIC LOG

LITHOLOGIC LOG

BORING/WELL NO: 004-022

PAGE 1 of 1

racuy: PADUCAH GASEOUS DIFFUSION PLANT

sme: WAG 3 SWMU 4

FrovecTNo.: 1999006

cuentrrosec: BECHTEL JACOBS

orwer:  JEFF BROWNFIELD

conTRacTorR: TN & A

priLL contracTor: MILLER DRILLING

BoreHOLEDIA: B 1/4 ™

priLsTART:  12/01/99 1021

priLenp: 12/06/99 0943

toraLperti: 60 FT8GS

DRILL METHOD/RIG TyPE: AHSA

cooroinates: N -1555.99 E -6124.15

PROTECTIONLEVEL: B

woseepey:  VIRGINIA MULLINS

Angle: 45° Azimuth: 350°
Directional Bearing: Northwest

ELevation: 375.27  Frams.

&S
DEPTH SAMPLE RAD | poNT.
LITHOLOGIC DESCRIFTION LITHOLOGY COMMENTS
N ntervac| Numeer [FESRERY| cem | Yomy
a SILT, roots, light brownish grey (10YR6/2), dry
5
O TG T ™ |5 | a0 | oo | SityCLAY, fim to st trace fine sand, slighty plastic, ight £ o TME: 1050
SAOM grey (10YR7/1) with little brownish yellow (10YR6/8), slightly
] moist
15
20—
]
.
TG 2 | 228 | wn N | Sandy CLAY, stifl, medium grained subangular v TIME: 1310
sand, light brownish grey (10YR6/2) and fttle it o
i brownish yellow (10YR6/8), moist
20
1~z ~OHUZZ 228 BKGD 34 | Sandy CLAY, fim, medium grained subanguler sand, brownishi e =c ) TIME: 1440
SA04T yallow (10YRS/8), with some grey (10YRG), molst it S
M —
]
40 i
Sandy CLAY, firm, fine to medium gralned sand, stightly ~—7 TIME: 0825
154 ey 80 BKGD | 00 | plagtic, litie coarse sand, grey (10YR6/1), motled with g e
45— some brownish yellow (10YR6/8), moist to wet
o TSEC E® | 5 | s | 15 | SAND.scmecy, medium o coarse grained, welsorted,  [SSTIT| TIME: 0850
subangular, brownish yellow (10YRE/8), molst to wet e
] Groundwater sample
] collecled at 60 ft bgs on
5 1212, sample ID
C T 004022WAQ85
SAND, some clay, medium fo coarse grained, well-scrted, == TIME: 1030
" - G Mﬂﬂﬁ! 30 BKGD 0 subangular, brownish yallow (10YR5/8), moist to wet —_‘:‘—:—" ‘Boring terminated at 60 ft bgs
U = SHELBY TUBE R = ROCK CORING FIELD G/C (MAKE/MOD.):
©= SPLIT SPOON/ CONT. CORING ®=HYDROPUNCH G/C OPER::
C=CUTTINGS 0=0THER COMMENTS:

E-11



CEMS TEAM

WAG 3 RI
LITHOLOGIC LOG
LITHOLOGIC LOG | BORING/WELL NO: 004-023 PAGE 1 of 1
racuy: PADUCAH GASEOUS DIFFUSION PLANT sme: WAG 3 SWMU 4
proJECTNO: 1999006 cuentrrosec: BECHTEL JACOBS pruer:  JEFF BROWNFIELD
contRactorR: TN & A priL contractor: MILLER DRILLING BoREHOLEDW: 8 1/4 "
oristart:  09/21/99 1527 prutenp: 09/23/99 1010 toraLpoertH: 60 FTBGS
DRILL METHOD/ RIG TyPE: AHSA coorpinates: N -1286.50 E -6266.59 PROTECTION LEVEL: D
roceensy:  VIRGINIA MULLINS Sﬁgﬁ}:’nsa, éﬂez;r:lirl.‘lg?:s‘lgﬂh[South] eevation:  376.90  FramsL
DEFTH SAMPLE RAD_| o, LITHOLOGIC DESCRIPTION LITHOLOGY COMMENTS
€T ntervaL| Numser |REGRYFRY| crm | Yo
] SILT, very pale brown (10YR7/3), dry
] Siity CLAY, firm, litle medium to coarse sand,
5] greyish brown (10YR5/2), dry
1o 3 004023 20 BKGD o Silty CLAY, firm, little iron oxide staining, trace slag, trace fine
SADi4 to medium sand, yellowish brown (10YRS/4), Iittie dark
1 yellowish brown (10YR4/8), moist
15—
=
_] 004023 Silty CLAY, firm, slag pieces, brownish yellow =24 TIME: 1645
% 2 Lz 025 BKGD | o© OVRR), moit ]
]
30—
1~ A023 20 BKGD 0 Siity CLAY, firm, little fine fo coarse sand, strong brown : 4 TIME: 1715
SAOAT {7.5YR5/6), some brownish yellow (10YR6/6), and trace light [ 1 -
05 grey (10YR7H), moist
40—
] — Sandy CLAY, stif, fine to medium sand, plastic, yellowish ~ |——— TIME: 0830 09/23/98
10| Sh | 20 | w0 | 0 | prown (10YRS/), moist e
45 —
N Sandy CLAY, stiff, medium sand, well-sorted, trace iron [t TIME: 1000
DO SR | 10 | B | 0 | ide staiing, motied yellowish brown (10YRSE) and e ter s
] trace light grey (10YR7/), moist Odr?:; e\éve:a te(rw s;mbg :m
55— 8/22, sample ID
7 004023WA085
] T SAND, medium to coarse, well-sorted, yellowish brown 4 TIME: 1850
60 8 SADBS 025 BKGD 0 (10YR5/8), saturated ) %] Boring terminated et 60 ft bgs
U= SHELBY TUBE R = ROCK CORING FIELD G/C (MAKE/MOD.:
©-= SPLIT SPOON/ CONT. CORING @@= HYDROPUNCH G/C OPER.:
C=CUTTINGS 0= OTHER COMMENTS:

E-12




CEMS TEAM
~ WAG3RI
LITHOLOGIC LOG

LITHOLOGIC LOG

BORING/WELL NO: 004-024

PAGE

1 of 1

racur:. PADUCAH GASEQUS DIFFUSION PLANT

sme: WAG 3 SWMU 4

provECT No.: 1999006

cuentrrosect: BECHTEL JACOBS

ORILLER:

JEFF BROWNFIELD

contracToR: TN & A

oriL contracTor: MILLER DRILLING

BOREHOLEDI: 8 1/4 "

priLL starT:. 09/23/9

9 1418

oriLeno:  09/24/99

totaLbePTH: 60

FTBGS
pRILLMETHOD/RIG TYPE: AHSA | cooroinates: N -1438.66 E -6369.88 PROTECTIONLEVEL: D
Angle: 45° Azimuth: 270°
1oeamev:  VIRGINIA MULLINS Diractional Bearing: West mevaron  377.44  rravse
DEPTH SAMPLE RAD | i
] : LITHOLOGIC DESCRIPTION LITHOLOGY COMMENTS
FN  Intervar| numeer [PEGRYERY] cem | YRST
7 ‘ SILT, roots, ight grey (10YR7/2), dry
. 3 Siity CLAY, fimn, greenish grey {10YR51), dry
] Moist .
TG 20 Bkad | oo | Slty CLAY, firm, trace iron oxide stalning, trace roots, motled |- - 1450 08/23/99
SABi4 light brownish grey (10YR6/2) and yellowish brown (10YR5/8),
] moist
15—
] Sandy CLAY, saturated
m —
e o d <l D NA na | Norecovery TIME: 0910  08/24/99
] Sandy CLAY
w .
TG m 20 BKGD o0 | Sandy CLAY, firm, little coarse sand, yellowish brown 1 TIME: 0830
(10YRS/8), and trace light grey (10YRT/1), moist :
- Trace grave!
40—
Sandy CLAY, stiff, medium to coarse grained sand, =] TIME: 1055
1] S | 20 BKGD | 00 | yellowish brown (10YR5/8) and littie strang brown Sl
45— (7.5YRA4/G), molst
]
] - o
50— ;3 004024 20 BKGD 0 Clayey SAND, soft to firm, medium glained, trace coarse ::::_': TIME: 1230
SAD73 sand, well-sorted, one cabble, yellowish brown (10YRS/8), i Groundwater sample
. trace very dark brown (10YR2/2), wet collected at 60 ft bgs on
- 9/24 and 9/28, sample ID
5 004024WA085 and
] — SAND, medium to coarse gralned, well-sarted, yellowish S 210;22433255
5 X ° EaTr S :
® G 10 BKGD brown (10YR5/8), wet ALY, Boring terminated gt 60 ft bgs
U = SHELBY TUBE R =ROCK CORING FIELD GIC (MAKEMOD.):
©=5PLIT SPOGN/ CONT, CORING ©=HYDROPUNCH G/C OPER:
C=CUTTINGS 0=0THER COMMENTS:

E-13



CEMS TEAM

WAG 3 Rl
LITHOLOGIC LOG
LITHOLOGIC LOG | BORING/WELL NO: 004-025 PAGE 1 of 1
racury: PADUCAH GASEOUS DIFFUSION PLANT sme WAG 3 SWMU 4
prOJECTNO.: 1999006 cuentrroec: BECHTEL JACOBS orier:  JEFF BROWNFIELD
conTracTorR: TN & A priLL contracTor: MILLER DRILLING soRexoLE DA 8 1/4 "
oriL sTarT:  11/18/99 0918 oriLeno: 11/22/99 1630 TotaLpepTH: 60 FTBGS
pRriLL MeTHoD/RIGTYPE: AHSA | cooromares: N -1255.67 E -6062.94 " | erotecTiONLEVEL: B
Locczoev.VIRGINIA MULLINS/CHARLES CALLIS Ao 43 feimuthi 8" Nomthl| _ mon. 37516 rraws.
DEPTH SAMPLE RAD LITHOLOGIC DESCRIPTION LITHOLOGY COMMENTS
D prervaL| numeer |REGRYTRY|  cpu :
o ] SILT, roots, light grey (10YRTH), dry
5] Silty CLAY, friable, yellowish brown (10YR5/4),
] dry
0Tz m P SILTY CLAY, stiff, trace organics, trace sand, slightly plastic, [Z-z-c{ TIME: 0940 11/18/99
SA014 roots, light grey (10YR6/), mottied with fittle brownish yellow [~ :
] (10YR6/8), six inches of grey (10YR5/1), moist
15 -—j ’
20 ]
. Clayey, sandy GRAVEL, 'subangular medium to
25 —] z w 075 BKGD :oeatrse sand, dark yellovnsh brown (10YR4’6), : TIME: 1330
] Sandy CLAY, medium grained, wet
20— )
4G A0S 225 BKGD Sandy CLAY, fim to sfiff, medium to coarse sand, plastic, . [-5=Z=Z4 TIME: 1510
: Shodr mottied light grey (10YRTH), brownish yellow (10YR/8), moist}-=2-
35 pa—
0]
I~ A% Py ‘BKGD (%LSAYYR";;? yeliowish brown (10YR4/6), some areas of grey :_:-_ TIME: 0850 11722199
45 —_ :
] .
TG EE [ w | v CLAY, stf, trace fine sand, plastc ite areas of grey oo TIME: 0925
] (7.5YR7/), yellowish brown (10YR7/2), moist i Groundwater sample
. collected at 60 ft bgs on
55— 11122, sample ID
] 004025WA085
] _— SAND, medium to coarse grained, well-sorted, subanguler, || - 1120
o] 8 SAGSS 080 BKGD yellowish brown (10YR5/8), saturated t234] Boring terminated at 60 ft bgs
U= SHELBY TUBE R = ROCK CORING FIELD GIC (MAKEMOD.):
(®= SPLIT SPOON/ CONT. CORING ©@=HYDROPUNCH G/C OPER.:
C = CUTTINGS 0=OTHER COMMENTS:




CEMS TEAM

WAG 3 Rl
LITHOLOGIC LOG
LITHOLOGIC LOG | BORING/WELL NO: 004-026 PAGE 1 of 1
racuty: PADUCAH GASEOUS DIFFUSION PLANT sme: WAG 3 SWMU 4
PRoECTNO: 1999006 JEFF BROWNFIELD

cuentrrosec: BECHTEL JACOBS DRILLER:

contrRAcTOR: TN & A

priL contracTor: MILLER DRILLING

BOREHOLEDIA: 8 1/4 "

prLsTart:  11/12/9

9 1155

priLenp: 11/16/99 1618

totaLpepTH: 60 FTBGS

DRILL METHOD/ Rlé Tee: AHSA

cooromares: N -1581.67 E -6326.93

PROTECTION LEVEL: B

woeeeney:  VIRGINIA MULLINS

Angle: 45° Azimuth: 0° [North]
Directional Bearing: North

EtevanoN: 376.70  Framst

HA&S
DEPTH SAMPLE RAD | yoNT, '
LITHOLOGIC DESCRIPTION LITHOLOGY COMMENTS
D IntervaL| numeer |RESRYERY| cem | Yomy
)
-] Siiy CLAY, finm, friable, pale yellow (2.5Y7/3),
] dry
s —
i 30 a0 | oo | SILTY CLAY, firm to stif, friabls, ittle fine to medium sand, =4 TIME: 1230 11/12/99
SAOt4 trace iron axide nodules, pale yellow (2.5Y7/3), mottied with *
] brownish yellow (10YRS6/6), dry
15—
20~
s 2 004028 w BKGD 00 | Sity CLAY, stiff, slightly plastic, frace fine sand, mottied Tonend TIME: 0925 11/13/99
] brawnish yellow (10YR8/B) and light grey (10YR7/2), dry
] Litle grave!
w —
I 30 BXGD 0 Sandy CLAY, firm, medium to coarse sand, plastic, brownlsh [Z= TIME: 1045
SAUT yeliow (10YR6/6), maist to wet
8 Little gravel
] Saturated
‘u —
Sandy CLAY, stiff, medium sand, subangular, mottied —== TIME: 1320
1K mm vy a0 BKGD | 0 | prwonieh yellow (10YR6/8) and very pale brown (10YR773), [isit]
45 4 moist to wet
04 5 004025 076 BRGD o0 | SAND, medium to coarse grained, subangular, trace ] ﬂME: 1445
cobbles, reddish yellow (7.5YRE/8), moist to wet i
- : Groundwater sample
] collected at 60 ft bgs on
55—} 11/16, sample ID
. 004026WAOBS
e TIME: 0915 11/16/99
Py PC sADs ° NA Na_| Norecovery &30 Boring terminated at 60 ft bgs
U = SHELBY TUBE R =ROCK CORING FIELD G/C (MAKE/MOD.);
(®= SPLIT SPOON/ CONT. CORING ®=HYDROPUNCH G/C OFER.:
C = CUTTINGS 0= OTHER COMMENTS:




CEMS TEAM
WAG3Rl
LITHOLOGIC LOG

LITHOLOGIC LOG

BORING/WELL NO: 004-027

PAGE 1 of 1

raciy: PADUCAH GASEOUS DIFFUSION PLANT

sme: WAG 3 SWMU 4

proJECTNO: 1999006

cuenterosec: BECHTEL JACOBS

orier:  JEFF BROWNFIELD

contrRacToR: TN & A

orit contractor: MILLER DRILLING

BOREHOLEDIA: 8 1/4 "

pruLsTarT:  11/09/99 1012

oruteno: 11/11/99 1343

totaLoerTH: 60

FTBGS

DRILL METHOD/ RiG TYyPe: AHSA

COORDINATES:

N -1607.82 E -6421.82 PROTECTION LEVEL: B

woseepey:  VIRGINIA MULLINS

Angle: 45° Azimuth: 303°

Directional Bearing: Northwest ELEVATION:

37436  FramsL

HES
RAD
DEPTH SAMPLE MONT. LITHOLOGIC DESCRIPTION UTHOLOGY COMMENTS
N Inrervar| numeer [REGRVERY| crm | Yo
0] )
] Clayey SILT, dark ysllowish brown (10YR4/6), dry
5]
b SILTY CLAY, sfightly plastic, trace fine sand, slightly moist
Bz oy ) o | o g:;yay SILT, stif, race fine sand, yellowish brown (10YRS/4), FZ-=7=4 TIME: 1040 11/09/99
15— Silty CLAY, friable, trace fine sand, dark ysllowish brown
. (10YR4/6), moist
] Sandy CLAY
zn —
%5— 2 004627 ) okeo | o | Norecovery 2] TIME: 1400
i Sandy CLAY, firm, plastic, medium to coarse sand, dark
o] yellowish brown (10YR4/8), moist
I~ wauzZr 30 BGD | o | Sandy CLAY, firm, trace coarse sand, trace to little gravel; : 0850 11/11/99
SAOT mottled yellowish brown (10YRS/8) and light grey (10YRT/2),
a5 molst
o _
T Sandy CLAY, stif, fine lo medium send, trace coarse sand,  p————1 TIME: 1115
7] U SAQS8 30 BKGD 0 strong brown (7.5YR5/6), molst ey
45 —
s0— Y5 SWAOTS7 15 BKGD Iy Siity, sandy, CLAY, fim to stiff, fine to medium sand _:__: T TIME: 1345
plastic, yellowish brown (10YR5/6), wet et
N Groundwater sample
J collected at 60 ft bgs on
55 — 11/11, sample iD
: . 004027WA085
T AT oy ” - SAND, medium to coarse grained, subrounded to 7] TIME: 1610
& SAD85 subangular, brownish yellow (10YR6/6), saturated Boring terminated at 60 ft bgs‘
U = SHELBY TURE R = ROCK CORING FIELD G/C (MAKE/MOD.):
(= SPLIT SPOON/ CONT. CORING ~ @=HYDROPUNCH GIC OPER.:
C=CUTTINGS 0=0OTHER COMMENTS:

E-16




CEMS TEAM

‘WAG 3RI
LITHOLOGIC LOG
1 LITHOLOGIC LOG | BORING/WELL NO: 004-028 - PAGE 1 of 3
racury: PADUCAH GASEOUS DIFFUSION PLANT . sme WAG 3 SWMU 4
rrosecTno: 1999006 cuenmrrosect: BECHTEL JACOBS pruere  DARRIN HUNTER
contracToR: TN & A oriL contracTor: MILLER DRILLING BOREHOLEDIA: S 1/4"
oruLstart:  09/03/99 oaeno: 09/08/99 1700 toaoee: 168 Fress
bR weTHoovRis Tvee: DWRC | cooromures: N 1204.97 E -6597.46 provecnionteve: D MODIFIED
roceensy: BRIAN JENKS mevanon: 370.77  FramsL
RAD HES
DEFTH SAMPLE MONIT: LITHOLOGIC DESCRIPTION LITHOLOGY COMMENTS
D hrerva] Numser |59 cm | YOCS '
3
: - s | o SILT, trace very fine sand, yellowish brown (10YRSA), dry Rad Bikgd = 80 cpm
3 .
E ) NA gep | o |Nosample . ged arl bt
fa No sample Clogged drl bit
1@ NA BGD | o0
]
E . " 8D R SILT/CLAY, semi-plastic, brown to dark brown, damp _:::::_
m T . -_-—--
J sampl Clogged drill bit
1 G NA BNGD 0 No
=
1 (e NiA BXGD ] No sample
7 GRAVEL, chert, angular, some quartz, poorly soried v % | Top of gravel 3010 33 ftbgs
NG A BKGD 0 S .
u b . '.
] GRAVEL, siightly coarss, chert, angular, some quariz, P
{1 A NA | B | O | poory sored .’
o]
i E 5 m A e 0 SILT,MMQW,MM“WM
o
- mm N
1 q NA (]
0] o
4 No sample ‘ Clogged dril kit
1 W NA 8KGD L]
=] Clogged drll bit
] W | meo | o |Nosample
o]
U=SHELBY TUBE R =ROCK CORING FIELD G/C (MAKEMOD. Y
{S= 5PLIT SPOON CONT. CORING ©= HYDROPUNCH G/C OPER.:
€= CUTTINGS O=OTHER COMMENTS:

E-17




CEMS TEAM
WAG 3 RI
LITHOLOGIC LOG

LITHOLOGIC LOG

BORING/WELL NO: 004-028

PAGE 2 of 3

racury: PADUCAH GASEOUS DIFFUSION PLANT

ste WAG 3 SWMU 4

prosecTNo: 1999006

cuentrrosect: BECHTEL JACOBS

pruer  DARRIN HUNTER

contRacTOR: TN & A

priit. contractor: MILLER DRILLING

BOREHOLEDIA: 5 1/4"

priLstart:  09/03/99 oruLeno: 09/08/99 1700 toraupert: 158 FTBGS
pri. MeTHoRis TYPE: DWRC | cooromates: N 1204.97 E -6597 46 rroTECTIONLEVEL: D MODIFIED
toceensv:  BRIAN JENKS mevamon:  370.77  Fraws
DEPTH SAMPLE RAD ..'3""?;
: LITHOLOGIC DESCRIPTION UTHOLOGY COMMENTS
FD  nerva| Numeer | REGRERY| com | YOSF '
)
7 7| ooses o Sitty GRAVEL, some very fine sand
1 S5 | waom | MA B |0 Top of RGA at 63 ft bgs
“ - -
4 W m NA GO o | GRAVEL, chert, angular to subangular, poorly to moderately
] well sorted '
70 a -
& o0u2s SAND and GRAVEL, sand Is medium to coarse, gravel is
186G AT NA G0 0 | subanguiarto aubrounded
_
. o SAND and GRAVEL, sand is medium to coarse, gravel is !‘ 2
10 WAITS NA BXGD 9 | subanguiar to subrounded : Tt
- - Te. - H
. oowzs SAND and GRAVEL, sand Is medlum to coarse, gravel is o 4
J O WADS0 NA BXGD 0 subangular to subrounded . M
25— - LN
1% 004028 NA 0 GRAVEL, chert, subangular to subrounded, well sorted D
] a .
. E SAND and GRAVEL, subangular to subrounded, weil .
10 | Waon WA mep | o | sorted, fine to medium grained sand .
o]
. wouzs Silty, ciayey SAND and GRAVEL, subangular to
N WASS NA GD 0 | subrounded, well sorted, fine to medium grained sand
100
1 Siity, clayey SAND, fine grained, well sorted, yellowish
- 004028
] waio | MA | BED [ hyown (10YRS/E)
105 :
e SAND and CLAY, fine gralned sand, well soried, plasiic, soft
] meu NA BXGD o |day, grey to bluish grey
110 o
] Sitty SAND, very fine to fine-grained, well sorted, green
4 00428,
. “WAT1D NA Bk | 0 | greenish grey, damp
16 '
- o028 CLAY, soft to firm, trace very fine sand, piastic, ]
] waz | VA B | % | homogeneous, dark gmyvzyblad( Top of McNaky at
- | approximately 115 ft bgs
U = SHELBY TUBE R= ROCK CORING FIELD G/C (MAKE/MOD.)
(©= SPLIT SPOON/ CONT. CORING B= HYDROPUNCH G/C OPER.:
€ =CUTTINGS O=QTHER COMMENTS:

E-18




CEMS TEAM

WAG 3 Rl
LITHOLOGIC LOG
LITHOLOGIC LOG | BORING/WELL NO: 004-028 - PAGE 3 of 3
racury: PADUCAH GASEOUS DIFFUSION PLANT se: WAG 3 SWMU 4
prouscTNO: 1999006 cuentrrrosecT: BECHTEL JACOBS prRiieR  DARRIN HUNTER
contRacTor: TN & A priLL contracTor: MILLER DRILLING soreHoLeo: 5 1/4°
oL sTaRT:  09/03/99 oruLen: 09/08/39 1700 Tora.oeerte 158  Fress
pRLLMETHOo/ G TYPe: DWRC | cooromates: N 1204.97 E -6597.46 rrotecTionweve: D MODIFIED
wacepay: BRIAN JENKS aevanon: 370.77  rFramse
"(E:nr" — SAMPLE = :: "% LITHOLOGIC DESCRIPTION LTHOLDGY " COMMENTS
= <
] : SAND, fine-grained, well-sorted, dark grey to greenish grey
3 NA - B0 _ Top of RGA at 63 ft bys
m -
1 NA BNGD o | Sty CLAY, moderate densa, semi-plastic, homgenaous
= Slity CLAY, moderate dense, semi-plastic, homgeneous
. NA BGD | ©
195
E - _— 0 Siity CLAY, moderate dense, semi-plastic, homgsneous
- CLAY, very denss, crumbly piastic when wet, dark grey to
1 A moo | o bk
e ] CLAY, very denss, crumbly plastic when wet, dark grey to
] NA | B | 0 | piack
1%~
1\s NA G0 0 w.mdmmuphsﬂcwhenmmrkgmyb
15 -
] wes CLAY, modsrately dense, plastic, ight grey to grey
4 WAIS NA 0
100 :
“"E
10—
]
175-:
180
U=SHELBY TUBE R = ROCK CORING FIELD G/ (MAKE/MOD.)
©= SPLIT SPOON/ CONT. CORING = HYDROPUNGH G/C OPER:
C=CUITINGS O =0THER COMMENTS:
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CEMS TEAM
WAG 3 R
LITHOLOGIC LOG

LITHOLOGIC LOG

BORING/WELL NO: 004-029

PAGE 1 of 3

racury: PADUCAH GASEOUS DIFFUSION PLANT

st WAG 3 SWMU 4

prosEcTNo.: 1999006

cuentrrosec: BECHTEL JACOBS

oruer  DARRIN HUNTER

contractorR: TN & A

oA contractor: MILLER DRILLING

BOREHOLEDIA: D 1/4"

pruL starr: - 09/10/99

preLenn: 09/13/99

ToraLper: 158 FTBGS

prLL MeTHOY RiG Tvre: DWRC

cooromates: ‘N -1472.00 E -6513.69

protecTonieve: D MODIFIED

woceepey: BRIAN JENKS

mEvaton: 371.58  rFrams.

H&S

DEPTH SAMPLE RAD | moNiT.
UTHOLOGIC DESCRIFTION UTHOLOGY COMMENTS
D ivvervac| numser [RESRERY| cem | YOOF
0
i SILT/CLAY, saft, semi-plastic, yellowish brown (10YRS/8), [~ RadBkgd =60 com
1% NA | B0 |0 | ot gry — — ]
- SILT/CLAY, soft, semi-plastic, yellowish brown (10YRS/6), {—:::—
: 2 NA BKGD ° moist to dry [_—_—_-
10— : ——r—
- SILT/CLAY, soft, soml-plastic, yellowish brown (10YRS%), [~
16 NA BKGD 0 molst to dry Phaliadie
—
. Siity SAND, very fine grained, subangular to subrounded, [-2-21
J & NA 86D 0 | wellsorted, yellowish brown (10YRS/6) [222o3
» oo
: Siity SAND, medium grained, subangular to subrounded, [-2-2
O NA B0 | 0 | well-sorted, yeliowish brown (10YR5/6) [~2=2
= -
- Sandy SILT, medium grained, subanguiar to subrounded, -=a=d
] G A o | well-sorted, ysliowish brown (10YRS/6) 2-2-0
0 ] ez : 3
1 Sandy SILT, medium grained, subangular to subrounded, Ot
i@ NA BGD | 0 | welhsorted, yallowish brown (10YRS/S) F2-2-]
% o (-~ -
] GRAVEL, runded, weatherad, weli-sorted .
NG NA BXGD 0 L
« ] - - =
1 Sandy SILT, medium grained, subangular o subrounded, Chte
16 NA | BkGD | O | wel-goried, vellowish brown (10YRS/E) ’ p2-2-0
L3 ] - : - : -
] 042 ‘ SAND, very fine to medium-grained, well-earted, subangular
3 WA WA BGD | 0 | tpsubrounded
50
] SAND, very fine ip medium grained, weli-sortad, subangular
1 ¢ NA BKGD 0 | to subrounded, yellowish brown
s -1
] SAND, some gravel, fine grained, well-sortad gravel to 1/2° .
J & NA BGD | 0| iameter 9 g Top of the RGA at 58 to
] 60 ft bgs
&
U = SHELBY TUBE R=ROCKCORING . FIELD G/IC (MAKEMQD. ).
@©-= SPLIT SPOON/ CONT. GORING ®=HYDROPUNCH G/C OPER.
C = CUTTINGS 0= OTHER COMMENTS:

E-20




CEMS TEAM
WAG 3 RI
LITHOLOGIC LOG

LITHOLOGIC LOG

BORING/WELL NO: 004-029

PAGE 2 of 3

racry: PADUCAH GASEOUS DIFFUSION PLANT

sme WAG 3 SWMU 4

prasecTno: 1999006

cuentrrosec: BECHTEL JACOBS

oruer  DARRIN HUNTER

contracror: TN & A

oriL contractor: MILLER DRILLING

sorReHoLEDI: 5 1/4"

oruLstart:  09/10/99

oruene: 09/13/89 1700

totaoertv: 158 FT BGS

oriL MeTHoDY R Tyre: DWRC

cooromates: N 1472.00 E -6513.69

rrotecTioneve: D MODIFIED

woceenay: BRIAN JENKS

aevanon: . 371.58 Fraus

HaS
DEPTH SAMPLE RAD | mONIT.
LITHOLOGIC DESCRIPTION LITHOLOGY COMMENTS
| ¥ jrerva] Numser [REGRYERY) cew | YEOR
w *
; : m - oo 0 s:AVEl.dut.wbunguhrbwbleed.nmuy :. .~
“ B & ..
1% ou NA woo | o |GRAVEL, chert, anguar to subangular, well-sorted, some <
] WhDeS coarse sand 1/32° to 14" diameter e *)
4 .
fa o GRAVEL, chart, angular to subangular, well-sorted, some o 5
18 WAIO NA B | o | coarse sand Lo
-] “
. SAND with & faw gravels, angular to subangular, L o
106 NA | Bxad | 0 | welsoried, coarse-grained "':.'-
- c.-‘ﬁ
©
. SAND with gravels, angular to subangular, well-sorted, ¢
1 G NA BXGD o | coarse-grained h- [
85— P’
1 \a m A G0 ° GMVB,MMUUPWW,NIW . .‘
m ] L] '-
- GRAVEL, chert, subangular to subrounded, well sorted o
. 000z . . . 4 !
- d WADGD NA (GD [ ] . . |
o]
1 NA ° GRAVEL, chert, subangular to subrounded, well sorted
100
e SAND, some ciay, soft, fine-grained, well-sorted, piastic,
“1 (] G0
- WAI0D NA ® | ightgrey ciay ’
106
i - | SAND, some sit and day, soft, fine-grained, well-sorted,
] WAI0S NA B0 | 0 | piasiic, ightgrey clay
110
. - SAND, same it and ciay, soft, fine-grainad, well-sortad,
] wio | M O | plastic, ight grey clay
115 - , '
N A - o | SAND, some sittand clay, saft, fine-grained, wel-sorted,
. A1t plastic, light grey clay
7
U= SHELBY TUBE R= ROCK CORING FIELD G/C (MAKE/MOD.J:
(©= SPLIT SPOON/ CONT. CORING ©= HYDROPUNCH G/C OPER.:
€ =CUTTINGS O=0THER COMMENTS:

E-21




CEMS TEAM
WAG 3 RI
LITHOLOGIC LOG

LITHOLOGIC LOG

BORING/WELL NO: 004-029

PAGE 3 of 3

racury: PADUCAH GASEOUS DIFFUSION PLANT

sme: WAG 3 SWMU 4

proecTNo: 1999006

cuentrrosecr: BECHTEL JACOBS

oreer:  DARRIN HUNTER

conmacror TN & A

oriLL. contractor: MILLER DRILLING

BOREHOLEDIA: S 1/4"

priLstarr:  09/10/99

pruLEno: 09/13/99

TotaLpeP: 158 FTBGS

DRILL METHODYRIG Tvpe: DWRC

cooromates: N 1472.00 E -6513.69

proTecTion Leve: D MODIFIED

Loceenray: BRIAN JENKS

EEvation: 371.58 rFramst

AES
DEPTH SAMPLE RAD | monNIT.
: LITHOLOGIC DESCRIPTION LITHOLOGY COMMENTS
1 Inrerval| Numaer | REGRYERY| crm | YOO8
120
3 SAND, fine grained, well-sorted, dark grey to greenish grey
. MA | B®@ 0 Yop of McNairy at
o 4 ’ 122 to 123 ft bgs
e NA BKGD 0 Siity CLAY, moderate danse, semi-plastic, homogeneotus
120 ]
4 Sitty GLAY, maderate dense, sami-plastic, homogeneous,
. " 0 | fewsmall gravels
jaad Sliy CLAY, moderate densa, sami-plastic, homogeneous,
. NA 0 few small gravels
- CLAY, very dense, dark grey to black, crumbly plastic whan
. NA BGo | o [ wet moist
" CLAY, very dense, dark grey to biack, crumbly piastic when
] NA BXGD 0 wet, moist iy
160 ’ ’ _:
1 CLAY, very denss, dark grey to black, crumbly plastic when [
1@ NA sksd | 0 | wet moist oY
. [
155 =
NA BKBD o | CLAY, moderately danse, plastic, light grey to grey %
180
]
165
170
.
75—
10
U = SHELBY TUBE R = ROCK CORING FIELD GIC (MAKE/MOD.):
(5= SPLIT SPOON/ CONT. CORING ©®=HYDROPUNCH G/C OPER.:
C=CUTTINGS 0=OTHER COMMENTS:

E-22



CEMS TEAM

WAG 3 RI
LITHOLOGIC LOG
LITHOLOGIC LOG | BORING/WELL NO: 004-030 PAGE 1 of 1
racLry: PADUCAH GASEOUS DIFFUSION PLANT sme WAG 3 SWMU 4
PRoECTNOD: 1998006 cuenterosecT: BECHTEL JACOBS oruer: JEFF BROWNFIELD
contracror: TN & A oruLL contractor: MILLER DRILLING soreHoLEDia: 4 1/2°
pruLsTarT:  08/04/99 (0920 oruLen: 08/05/99 1530 TotaLpere B0 Fraes
prRiL MeTHoo/ Ris Tyre: HSA cooroivates: N -1490.87 E -6454.05 PROTECTIONLEVEL: D
roceengy: SCOTT DOLVIN sEvATON: 375.56 rFramsy
DEPTH SAVPLE aed Mg"ﬁs&_ LITHOLOGIC DESCRIFTION COMMENTS
™ numaer | RESGRERY) ceu | YOO
u-—
-]
E
] No soil cuttings collectsd;
15— loss to voids in the formatian.
2
I3 00430 o5 o8 Clayey sandy GRAVEL, medium to fine grained sand, PIRA
% SRS gravel pleces = 2-3cm, light brownish grey (10YR5/) to 2 e
] orangish tan (10YRE/8), fairly wet
u-
]
85 —
]
45.: -B00CPM -
: @ 004030 2 250 ° mmmv.wlﬂmuﬂd.mmm -
0 == subrounded, high plasticty, tan to greyish tan (10YRE) No sal cuttings coflecied
ool
5]
1 Claysy silty SAND, medium grained, subroundad to
T® || w . subanguiar, goidentod (2.5Y6/8) and greyish goidsnrod ] No soll cuttings collected
0] 8AD (2.5Y65) ' Bodnﬂfﬂfmmmmﬁfl
U= SHELBY TUBE R = ROCK CORING na.nalc(mmum.i:
-~ SPLIT 5POON CONT. CORING ©= HYOROPUNCH G/C OPER.:
C=CUTTINGS O=OTHER COMMENTS:

E-23




CEMS TEAM
WAG 3 RI
LITHOLOGIC LOG

LITHOLOGIC LOG

BORING/WELL NO: 004-032

PAGE 1 of 1

racury: PADUCAH GASEOUS DIFFUSION PLANT

st WAG 3 SWMU 4

prosecTNo: 1959006

cusnmProsec: BECHTEL JACOBS

oruer:  KEVIN VAN DE VUSSE

contRacToR: TN & A

prL contracTor: FUGRO GEOSCIENCES

soReHOLEDW: 2"

oruLstarT: 07/20/99 0941

oriceno: 07/20/99 1330

votaLoer: 60 Frecs

prRULMETHOOVRIGTYPE: DPT

cooromates: N -1229.00 E -6063.58

PROTECTION LEVEL: D

waeseney:  VIRGINIA MULLINS

eLevation 375.06 FramsL

H&S
DEPTH SAMPRLE RAD_| wonir, LITHOLOGIC DESCRIPTION LATHOLOGY COMMENTS
N nrervar] Nusaer | FESETRY| caw | YOSF
o T TRED 5| Clayey SILT, very pals brown (10YR7/3), dry === TIME: 1330 07/20/99
]
; N Silty CLAY, stf, plastic, greyish brown (10YR&2),dy | = = 3
5 A2 | s = o f < = 3 TIME: 0845 0772099
.
10 -
13 004032 10 BKED ° Silty CLAY, firm, trace fina sand, mottied brownish grey - -~ 9 TIME: 1020
15 8A016C (10YR&/2) and [ittie yellowish brown (10YRS/8), dry F == 3
20 -
- 04082 Sandy CLAY, finm, medium fo coarse sand, some dinlindiy .
25 -] < wese | Y 8450 0 anguiar to subangular gravel, mottied yeliowish brown —_— - TME: 1040
] (10YR5/8) and very pale brown (10YR7/3), moist
30 -
35
Clayey SAND, medium to very coarss grained ==
004032 — 3
w0 AN saac L subangular sand, mottied yellowish brown (10YR5/) ~m - TME: 1085
] and yellow (10YR7/5), dry to moist
45 -]
10| ™2 | w0 |weo [ o | SiyCLAY, stf trace fine sand, race iron axide T:]
50 e staining, yellowish brown (10YRS/86) and litte very pals £~ = | TIME: 1220
] brown (10YR7/3), diy Groundwater sample
1 collected at 5510 60 ft bgs
55 on 7120, sample ID
] Sandy CLAY, soft, fine to medium grained send, mottied - 00402 X
| w2 | 2m | g | 0 pale brown (10YR&/3) and yelowish brown (10YRS/B), [ —| TME: 1250
- 1 SANSOC moist to wet -—- Borlngtannlmtedatwﬂbgsl
U=SHELBY TUBE R = ROCK CORING FIELD G/C (MAKE/MOD.):
S = SPLIT SPOON/ CONT. CORING H = HYDROPUNCH G/C OPER.:
C=CUTTINGS 0 =0THER COMMENTS:

E-24




CEMS TEAM
WAG 3 RI

LITHOLOGIC LOG

LITHOLOGIC LOG

BORING/WELL NO: 004-033

PAGE 1 of 1

racut: PADUCAH GASEOUS DIFFUSION PLANT

s WAG 3 SWMU 4

prosecTNO: 1999006

cuentrrosect: BECHTEL JACOBS

oruer: KEVIN VAN DE VUSSE

contTRacToR: TN & A

oriL contractor: FUGRO GEOSCIENCES

BOREHOLEDIA 2"

o starr:  07/20/99 1535

orueno: 07/21/99 1115

TotALDEPTH: 28 FTBGS

oriLL MeTHoovRIG Tyre: DPT

cooromates: N -1461.48 E -6462.81

PrROTECTIONLEVEL: D

weeensy:  VIRGINIA MULLINS

elEvaTion 274.26 rFrams.

S
DEPTH SAMPLE RAD | moONTT.
N LITHOLOGIC DESCRIPTION LTHOLOGY COMMENTS
T hnrervau Numesr [REGREY| oom | YOOF
o ] o o Clayey SILT, very pals brown (10YR7/3), dry =] TIME: 1045 07/21/09
004033 a0 Clayey SILT, stiff, pale brown (10YRE/3) and some == ,
5 o 2 | oo & o trownish yellow (10YRE/B), dry F = - - TIME: 1010
10
]
1N 004033 a8 BKGD a Stiiy CLAY, firm, mottied kght grey (10YR7/2) and - =~ 1 TIME: 0810
15 — A0 brownish yellow (10YRS/8) arxi very dark brown afiyeliogin
] ($0YR2/2), dry
20
- 004038 - . Sandy gravelly CLAY, stiff, medium to coarse sand, palially 5
25 1 2 ] = " some anguiar to subanguiar gravel, motiied yeflowish F_—_—_| TIME: 0825
4 brown (10YR5/S) and very pale brown {(10YR7/3), moist
] Rofusal at 28 ft bgs
m —
N Groundwater sample
R coliacted at 21 to 26 ft bgs
4 on 7/24, sample ID
35 004033WAN40C
a0 —
“
50 -
&5 -
80
U= GHELBY TUBE R = ROCK CORING FIELD G/ (MAKE/MOD.):
B = BPLIT SPOON/ CONT. CORING H = HYDROPUNCH GICOPER.:
C=CUTTINGS ' 0= OTHER COMMENTS:

E-25




CEMS TEAM
WAG 3 R
LITHOLOGIC LOG

LITHOLOGIC LOG

BORING/WELL NO: 004-034

PAGE 1 of 1

racrv: PADUCAH GASEOQUS DIFFUSION PLANT

ste: WAG 3 SWMU 4

proJECT No: 1999006

cuentrroiec: BECHTEL JACOBS

crusr  KEVIN VAN DE VUSSE

coNntRacroR: TN & A

oriLL contractor: FUGRO GEOSCIENCES

BOREHOLEDIA: 2"

priLstaRT: 07/21/99 1245

pruLeno: 07/21/99 1400

TotaLDEPTH: 26 FYBGS

oRILL METHOOY RIG TYPe: DPT

coorpivates: N -1577.60 E -8311.12

PROTECTIONLEVEL: D

mevation 376.27 fFramse

woeeeney: VIRGINIA MULLINS

R&S
DEPTH SAMPLE RAD | monT.
LITHOLOGIC DESCRIPTION LITHOLOGY COMMENTS
FD  intervay] Numser |FESRERY| cem | YOO8 :
0 - —TATH BRAD | Clayey SILT, roots, fight yellowish brown (10YR6/4), dry === TIME: 1350 07/21/99
] 004034 _' Clayey SILT, friable, light brownish grey (10YR6/2) and - — —
5 o 2 saosc | 30 A same brownish yellow (10YR8/88), dry -~ = 7 TIME: 1250
10 —
]
16 el a0 BXGO v Shty CLAY, stif, light brownish grey (10YR6/2) end E = = ] TIME: 1310
1§ — SAD16C brownish yellow (10YRE/6), dry E - < 1
20 -]
1V 004004 03 BKaD v Gravelly CLAY, stiff, poorly sortad medium to coarse [_‘_"_" Refusal at 26 ft bgs
25 . SAN26C grained sand, angular to subangular gravel, yellowish ]
- brown (10YRS/G), dry
30 -
as -
40
45 -
50
55 -
o ]
U =SHELBY TUBE R = ROCK CORING FIELD G/C (MAKE/MOD.k
S =SPLIT SPOON/ CONT. CORING H = HYDROPUNCH G/C OPER:
C=CUTTINGS 0 =OTHER ' COMMENTS:

E-26



CEMS TEAM

WAG 3 Rl

LITHOLOGIC LOG

LITHOLOGIC LOG | BORING/WELL NO: 004-035

PAGE 1 of 1

racurry: PADUCAH GASEOUS DIFFUSION PLANT

sme WAG 3 SWMU 4

rrosecTNe: 1999006 cuentmroect: BECHTEL JACOBS

oreer:  KEVIN VAN DE VUSSE

contRacToR: TN & A priuL contracrorR: FUGRO GEQOSCIENCES

BOREHOLEDA: 2 "

orustar:  08/07/99 0910

orene: 08/07/99 1120

votALDEPTH: 23  FTBGS

pRILL METHODY RIG TYPe: DPT cooromates: N -1427.02 E -6187.24

proTecTion Levei: D MODIFIED

toceenay: VIRGINIA MULLINS

acsvanion 379.03 Framsy

HE&S
DEFTH SAMPLE RAD | voNT.
LITHOLOGIC DESCRIPTION LITHOLOGY | COMMENTS
FD  hvrerva] Nuser |FEGRETY] cem | YOSF
o —
1 o5 | [mson | o Clayey SILT, roots, light yellowish brown (10YR6/), dry £ = - | TIME: 0915 0810789
5 SAEC T <
] RS Clayey SILT, friabls, light brownish grey (10YR&2)and | — — | TIME: 1000
0 JAN| s i Bl some brownish yellow (10YRE/68), dry < - ]
10| S| = |weo | 26 | swyclav,sif igrtbowmishgrey (I0YREZ)end | - - § TME 1055
15 brownish yellow (10YRS/E), dry ==
]
. Gravally CLAY, stiff, poorly sorted medium to coarsa = —2] TIME: 1100
20 DO40YS . e -
44 SATZC “ Biad =2 gruined sand, angular o subangular gravel, yeliowish £ <2t
. brown (10YR5/8), dry Refusal bgs
4 Groundwater sample
z colectnd 8t 18 to 73 & bgs
] on 8112, sampia ID
. 004035WAD40C
30 -] .
]
25
a
45 -
50 ~
55
o ]
U = SHELBY TUBE R =ROCK CORING FTELD G/C (MAKE/MOD.):
§ = SPLIT SPOON/ CONT. CORING H = HYDROPUNCH G/C OPER.:
C=CUTTINGS O =0THER COMMENTS:

E-27




CEMS TEAM
WAG 3 Rl

LITHOLOGIC LOG

LITHOLOGIC LOG

BORING/WELL NO: 004-036

PAGE 1 of 1

racury: PADUCAH GASEOUS DIFFUSION PLANT

sme WAG 3 SWMU 4

prosecTNO: 1999006

cuenterosec: BECHTEL JACOBS

oruer:  KEVIN VAN DE VUSSE

contRacTor: TN & A

priL contractar: FUGRO GEQOSCIENCES

BOREHOLEDA: 2"

pruLsTarr:  08/09/99 0920

oruLeno: 08/09/99 1056

TOTALDEPTH: 2D FTBGS

oriLL meTHooY Rig Tvee: DPT

cooromates: N -1407.48 E -6463.02

proTECTION LEvE2: D MODIFIED

tosemnsy: VIRGINIA MULLINS

gevation 376.31 rFrams.

H&S
DEPTH SAMPLE RAD | moNT.
LITHOLOGIC DESCRIPTION UTHOLOGY| COMMENTS
FD  pnreErvaL Numser [FEGRERY| cem | YO58
o —
| o= T T . Sity Clay, st friable, trace rounded gravel, motied light | = = J TIME: 0825 08/09180
5 i grey (10YR7/2) and brownish yellow (10YR&/6) and trace | = = 3
4 dark brown (10YR¥3), dry
Nar ™= | o ao | o Slity CLAY, firm, trace Iron cxide staining, brownish ysllow [ — —  TIME: 0955
1 SADI0C (10YRS/5) and some very pale brown (10YR7/2), dry®0 | = T 3
10 ] molst
16| oo | m | o Sity CLAY, firm to stf!, Ittie iron cxida nodules and F = S 3§ TIME 1010
15 staining, grey (10YRS/1), mottied brownish yeliow -
] (10YR6/8), dry to moist
20 - : Sandy CLAY, firm, frace rounded gravel, fine to medium [ — — -
10| D8 | 0 | e | 32| gang mostied yallowish brown (10YRS/8) and ight grey |- — — - ‘
. (10YR772), trace very dark greyish brown (10YR3/2), Refusal at 25 ft bgs
25 -] molst : Groundwater sample
] collected at 20 to 25 ftbgs
] on 812, sample ID
: 004035WAD40C
a0 - 4
a5 —
40 -
45 -
§0 -
ﬁ —
60
U = SHELBY TUBE R = ROCK CORING FIELD G/C (MAKE/MOD.):
S = SPLIT SPOON CONT. CORING M = HYDROPUNCH G/IC OPER.:
C = CUTTINGS O=0THER COMMENTS:

E-28




CEMS TEAM
WAG 3 RI
LITHOLOGIC LOG

LITHOLOGIC LOG

BORING/WELL NO: 004-037

PAGE 1 of 1

racarry: PADUCAH GASEOUS DIFFUSION PLANT

sme: WAG 3 SWMU 4

prosecTNo: 1999006

cuenterosecr: BECHTEL JACOBS

oruer  KEVIN VAN DE VUSSE

contracToR: TN & A

oriiL contracTor: FUGRO GEOSCIENCES

BOREHOLEDWA: 2"

oruLstarT: 08/09/99 1235

priLeno: 08/09/99 1440

TotaLoerth: 45 Frecs

oRiLL METHOD! RiG TYPe: DPT

cooromates: N -1191.26 E -6424.53

protecionLeve: D MODIFIED

toceeney:  VIRGINIA MULLINS

aevanion 376.58 Framse

H&S
DEPTH SAMPLE RAD | woNrT.
LITHOLOGIC DESCRIPTION LTHOLOGY COMMENTS
FD inrervad nuseer |FESRERY| cm | YOGS ,
7 -
o dE<~A axwn | o | ClayeySILT, stifl, trace fine sand, trace kon axide F = < 3 TIME: 1240 068/09/99
5 -] ond staining, mottied light grey (1OYR7/f)and brownish | = = 3
N yeliow (10YRE/S), dry
I ™ | 30 | e | wa | SHYCLAY, st hiable, trace iron oxide noduies, moted | = =  TIME: 1300
8 SAInC brownish yeliow (10YRB/) and some very pale brown il
10 7 (10YR?/8), dry
3 [T . BGD 0 Sitty CLAY, firm, trace fine to medium sand, fittls fron - — — 4 TIME: 1320
. AR cdde staining, mottied pale brown (10YRE/3) and E = = 3
15 7 brownish yeliow (10YRE/), molst
- Sty sandy CLAY, stiff to vary stiff, littie rounded to - - — - TIME: 1340
2| S| w |ww | 9 | gbenguarcher gravel o sand, motted lghigey |~ ~ -
] (10YR7/2) and brownish yeflow (10YR6/6), moist
25 o
] Sandy CLAY, firn, fine o medium sand, yellowiah —— ‘
o 1 o | % | m® | 0 | rown (10VRSE) nd ght gray (10VREI), molt [~ ~] TIME: 1400
.
35 —
“
ol 0w | @@ | weo | o Sandy GRAVEL, fine to medium sand, cherty <. | TME: 1420
B i SAMSC mmm,m ‘ A . .
4 - Terminated at 45 & bgs
] Groundwater sample
50 ~] collected at 40 to 45 ft bgs
. on B0, sampie ID
] 004037TWADAGC
55
o
U = SHELBY TUBE R = ROCK CORING FIELD G/C (MAKE/MOD.):
S=SPLITSPOW_CONT.GORING H = HYDROPUNCH G/C OPER.:
C=CUTTINGS 0= OTHER COMMENTS:

E-29




CEMS TEAM

WAG 3 RI
LITHOLOGIC LOG
LITHOLOGIC LOG | BORING/WELL NO: 004-038 - PAGE 1 of 1
racLTy: | PADUCAH GASEOUS DIFFUSION PLANT sme: WAG 3 SWMU 4
proJECTNG: 1999006 cuenTrrosec: BECHTEL JACOBS oreer:  KEVIN VAN DE VUSSE
contractor: TN & A ori contracTor: FUGRO GEOSCIENCES BOREHOLEDIA: 2"
prLstarr: -08/10/99 0805 oreLenp: 08/10/99 0928 TotaLoePTH: 25 FTEGS
DRiLL METHOOY R TYPE: DPT cooromates: N -1213.04 E 6197.40 rrotecTionLevel: D MODIFIED
oeeeoey:  VIRGINIA MULLINS eievanon 376.03  rFrams.
DEFTH SAMPLE Ao "‘_gﬁ" ‘ LITHOLOGIC DESCRIPTION umooey|  comments
¥ hrervar| numser |REGRVERY| cem | Yoo '
0 —
. 0043 Shtty CLAY, firm, trace fine sand, mottied grey (10YR6/), [ — - o TIME: 0810 0810/89
s oA | B | @ ’ y&nl?msnbrm"v:(wmsmwmmdmm ek
N (10YR273), dry
4 004033 a0 0 Sitty CLAY, fam, trace fina sand, mottied grey (10YR6/1) [ — = <] TIME: 0830
0 ] [ somc and Iitie yellowish brown (10YRS/4), dry E - <
~ e | o Silty CLAY, firm, trace iron axdds staining, fine sand, =3 TIME: 0845
1 SA0ISC 3 light brownish grey (10YR6/2) and littie brownish F— —
15 yellow (10YR6/6), moist
Sandy CLAY, firm, subangular gravel, fine to coarse == TIME: 0805
Do D) 5 | meo | O sand, mottied grey (10YREM) and yellowish brown T
. (10YRS/S), molst
25 Terminated at 25 & bgs
N Groundwater sample
’ collected at 20 to 25 ft bys
30 - on 8/23 and 8/24, sampie ID
- 004038WAD40C
%
“
]
]
% -
&%
]
-
0
U= SHELBY TUBE g R = ROCK CORING FIELD G/C (MAKEMOD.X
S = SPLIT SPOON/ CONT. CORING H = HYDROPUNCH GIC OPER:
C= CUTTINGS ©0=OTHER COMMENTS:

E-30




CEMS TEAM

WAG 3 RI
LITHOLOGIC LOG
LITHOLOGIC LOG | BORING/WELL NO: 004-039 - PAGE 1 of 1
racury: PADUCAH GASEOUS DIFFUSION PLANT " sne WAG 3 SWMU 4
prosecTNo: 1999006 aentrrosect: BECHTEL JACOBS oruer:  KEVIN VAN DE VUSSE
conmacrore TN & A priL contracTor: FUGRO GEOSCIENCES BOREHOLEDIA: 2"
oreLstarr:  08/11/99 0855 prureno: 08/11/99 1030 _ TotaLDerT: 36 FTBGS
pRILL METHOWVRIG Tvee: DPT cooromaves: N -1223.81 E -6135.62 PROTECTIONLEVEL: D
woceeney:  VIRGINIA MULLINS eevation 375.75 - FramaL
DEPTH RaD | e '
" o] Nm o "v(;%";— LITHOLOGIC DESCRIPTION UTHOLDGY, COMMENTS
0
s 10| v | s 0s | ShyCLAY, stf, riable, trace rounded gravel, trace coal, | = = | TIME: 0800 08/11/89
greanish grey (10YRE/1) and little browish yallow nlinlindie
. (10YRS/8), dry
10 —:
4 004030 . Sty CLAY, firm, grey (10YR6/1) and trace yellowish [ = = 4 IME: 0928
I e I e Ml B mumsn).md(st Tr
20 ]
d 004038 1% D ° Sandy gravelly CLAY, madium to coarss sand, - — — 4 TIME: 0840
25 ] SA2SC subangular cherty gravel, dark yefiowish brown F— — 4
- (10YR4/4), motst
0
B Sandy CLAY, firm, fine to medium sand, trace gravelat | — — 4 TWE: 1000
= 15 o | 30 0 35, yallowish mr:ovnsmafummw SRy
] (10YR7/2), moist ' Terminatsd at 36 ft bgs
] Groundwater sample
“ - collected at 31 to 36 t bga
- on 8/23, sample ID
: 004039WAO40C
%0
=
60
U= SHELBY TUBE : R=ROCK CORING FIELD G/C (MAKE/MOD.X
§ = SPLIT SPOON/ CONT. CORING H=HYDROPUNCH G/C OPER:
C=CUTTINGS O=OTHER COMMENTS:
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CEMS TEAM

WAG 3 RI
LITHOLOGIC LOG
LITHOLOGIC LOG | BORING/WELL NO: 004-040 - PAGE 1 of 1
racurry: PADUCAH GASEOUS DIFFUSION PLANT sme: WAG 3 SWMU 4
prauEcTNO: 1999006 cuentrrosect: BECHTEL JACOBS orusr: KEVIN VAN DE VUSSE
conTractor: TN & A oriLL. contractor: FUGRO GEOSCIENCES BOREHOLEDA: 2"
criLstar:  08/11/89 1230 preLens: 08/11/89 1422 TotALDEPTH: 25  FTBGS
DRILL METHODY RiG TYPe: DPT cooromates: N -1229.83 E -6223.62 PROTECTIONLEVEL: D
wesmey:  VIRGINIA MULLINS eevanon  376.15  Framse
oEFTH SAMPLE ™0 _| won. | LTHOLOGIC DESGRIPTION LITHOLOGY COMMENTS
¥ IntervAL NumBer [REGRYERY| cru | YOS .
o —
: 004040 Sandy gravelly CLAY at 3'4.5', medium tocoarse sand, ——— TIME: 1235 08/11/99
5 U saoec | 30 o 0 subanguiar gravel, dark yellowish brown (10YR4/4), dry | = = J
] 456" Siity CLAY, stiff, olive grey (5Y5/2), dry —~—
- 004040 e CLAY, firm, trace [ron oxide staining, motfled light E— = o4 TIME: 1315
10 (| e | W0 0 m(mYR?ﬂ)mdbmwmshyallowUDYRM).m E = = 1
dark brown (10YRY/3), molst
. 004040 0 &xaD 0 Sitty CLAY, fim, friable, mottied light yellowish brown E = = ] TME 1335
15 ] SAD1SC (10YR6/4) and yellowish brown (10YRG/8), moist = = 1
] - Silty CLAY, firm, trace organics, litile fine sand, mottiad - - ME: 1350
20 ] J | ame | ¥ 0 yeultlyonlshbruwn(WYRBH)mdmeverydarkhrown 2z T
(10YR2/2), malst
- 10| 2 | 25 | we | o Sancy gravely CLAY, i, e o core sand,_ -] TME 10
] angular cherty gravel, yal ¢ h Terminated at 25 ft bgs
30 .E Groundwater sample
- collected at 20 to 25 ft bgs
b on 824, sample ID
] 00404QWAO30C
3
“ ]
4 ]
% ]
&
w0
U = SHELBY TUBE . R = ROCK CORING FIELD G/C (MAKE/MOD.)
§=6PLIT SPOON/ GONT. CORING H = HYDROPUNGH GIC OPER:
C=CUTTINGS O=OTHER COMMENTS:
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CEMS TEAM

WAG 3 RI
LITHOLOGIC LOG
LITHOLOGIC LOG | BORING/WELL NO: 004-041 PAGE 1 of 1
racuy: PADUCAH GASEOUS DIFFUSION PLANT sme: WAG 3 SWMU 4
prosecTNo: 1999006 cuentProuee: BECHTEL JACOBS orer: KEVIN VAN DE VUSSE
contracroR: TN & A oriLL contTracTor: FUGRO GEOSCIENCES BOREHOLEDIA: 2"
prutstarr:  0B/16/99 0805 oruLeno: 08/16/99 1340 TotALDEPTH: 24 FTBGS
pRiL METHooYRIG TYPE: DPT coorpinates: N -1278.32 E -6264.48 pROTECTIONLEVEL: D
woaenay: VIRGINIA MULLINS BEVATION 376.29 rFramsL
SAMPLE RAD .
D:T_)H FNTERVAL| Nunser | REGEY M ""é,,g; G OESCRIPTION .
o —
] o041 Siy CLAY at 3'4.5', firm, trace rounded gravel, greyish  -"——— TIME: 0915 08/16/89
s 4 U saoec | 30 bwo (0 beown (10YRS2), dry r -z
] 456" Sitty CLAY, firm, trace roundead gravel, liifle white ————
_ 4 frisbie material, greenish grey (10YR8M), dry
10 —:
NG 004041 0 o Sity CLAY, firm, trace fine sand, light greenish grey E =73 TIME: 0835
15 b st (10YRS8A) and Ittie brownish yeliow (10YRE/1), moist L~ T 7
20
Sandy slity CLAY, firm, trace angular gravel, medium s =4 TIME: 0850
I el P LT L0 | coarme sand, ight grey (10YRTZ2) and brownish E2m] ot ot 24 fbgs
25 yallow (10YRE/8), wet at 23.5' BGS
» -
%
“ -]
]
o ]
h
& ]
w0
U = SHELBY TUBE A R = ROCK CORING FIELD G/C (MAKE/MOD.)
§ = SPLIT SPOON/ CONT. CORING H = HYDROPUNCH G/C OPER::
C= CUTTINGS 0= OTHER COMMENTS:

E-33




CEMS TEAM

WAG 3 RI
LITHOLOGIC LOG
LITHOLOGIC LOG | BORING/WELL NO: 004-042 PAGE 1 of 1
racur: PADUCAH GASEOUS DIFFUSION PLANT s WAG 3 SWMU 4
prouEcTNO: 1999006 cusntrrasee: BECHTEL JACOBS pruer:  KEVIN VAN DE VUSSE

contRacToR: TN & A

oriLLcontracTor: FUGRO GEOSCIENCES

BOREHOLEDIA:: 2"

pruLstart:  08/16/99 1425

priw.enc: 08/17/99 0820

TotaLperTH: 30 FTBGS

DRILL METHOV RIG TYPE: DPT

cooromates: N -1348.02 E -6321.30

PROTECTION LEVEL: D

weceney:  VIRGINIA MULLINS

meEvaToN 376.37  Framsy

: HES
DEPTH SAMPLE RAD | monm.
SR L 1ER LITHOLOGIC DESCRIFTION LITHOLOGY COMMENTS
¢ hyrervaL] Numser [REGRERY| cem | YOS§
o —
] 004042 Sty CLAY at 3"4.5,, stiff, malﬂedgmy(10YR5/1) and C—— TIME: 1430 0B/18/99
5 o N | swosc | 30 ¢ dark ysllowish brown (1 e
1 4.5-@' Clayey SILT, stifl, gmmbhgruyﬁmﬂ.dry
N 004042 w0 0 Sitly CLAY,, firm, mottied greenish grey (10YR6/1) and -~ - o TIME 1505
10 ~— shotic i yellowish brown {(10YRS/8), dry sl
N | o T o @ | o Slity CLAY, firm, race fine sand, mottied yellowish brown | — — - TIME: 1520
- SAIEC {10YR5/4) and light grey (10YRTH), molst il
- DO404Z Sandy CLAY, firm tp sfiff, fine sand, mottied light grey -~ TIME: 1535
0~ B [omc | ¥ [ B® 0 (10YR?7/) and brownish yeliow (10YRE/S), moist -
] po— ' Sandy CLAY, firm, fine eand, liht yellowish brown = nme: 1550
4 (| saomc | 2B |0 | 0f (10YR8/4) and little yollowish brown (10YRS/B), dryto |- — ~ -
= ; molst
h 004082 15 BRGD ° Sandy gravelly CLAY, sfiff, subangular gravel, medium == TIME: 1810
2O @ to coarse sand, dark yellowish brown (10YR4/S), molst -~ = 3
30 - Boring terminated at 30 ft bgs
a5 -
a0 -
45 -
50 —
55 -
]
U = SHELBY TUBE R = ROCK CORING FIELD G/C (MAKE/MOD.):
S = SPLIT SPOON/ CONT. CORING H = HYDROPUNCH GIC OPER.:
= CUTTINGS : 0=0THER COMMENTS:
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CEMS TEAM

WAG 3 RI
LITHOLOGIC LOG
LITHOLOGIC LOG | BORING/WELL NO: 004-043 - PAGE 1 of 1
racury: PADUCAH GASEOUS DIFFUSION PLANT sme: WAG 3 SWMU 4
proEcTNO: 1999006 cuenterouec: BECHTEL JACOBS ' prner:  KEVIN VAN DE VUSSE
contracror: TN & A orLL conTRAcToR: FUGRO GEOSCIENCES BOREHOLEDIA: 2"
oriLsTarr:  08/17/99 0845 pReLenp: 08/17/98 1050 ToTALDEPTH: 25 FTBGS
oriLL MeTHoY Rig Tvee: DPT cooromates: N -1286.03 E -6347.78 PROTECTION LEVEL: D
wosensv:  VIRGINIA MULLINS mevamon  375.94  Fraws.
GEPTH SAMRLE RAD "‘g:'si LITHOLDGIC DESCRIFTION LITHOLOGY COMMENTS
D invervac| numeer | RERET| oem | YRS ]
]
] Siy CLAY, firm, friable, mottled WOYR7)and  |F—=— .
5 1 XOC| soec | %0 0 wmmﬂm)'w"“““” 2)a ik TIME: 0850 0B/17/99
; wol | o o | o smyCLAY.dﬂf.mysllwilhvhm(WYRBM)mnﬂh F==" TIME: 0210
10 - J2 | e dark yeliowish brown (10YR4#), moist E < = 7
] 004043 2 o | o Sity CLAY, stiff, light yellowish brown (10YR6/4) and ight | — — | TIME: 0925
& I | saosc durk yelowish brown (10YRA44), maist E< 2]
] RS Siity CLAY, firm, fiiabla, mottiad grey (10YRS/1) and some [_—_—_-| TIME: 0340
20 o KL [wazmc | 30 [ B0 0 yallowish brown (10YRS/B), dry to molat F =
h 004043 30 BXGD P Silty CLAY, firm to siiff, mottiad dark yelkowish brown ~ — J TIME: 0855
- Pl i ==
N , dry
: A Sandy, cayey GRAVEL gt 2425, meduim 1o coarse o250 be
] sand, subanguiar grave!, dark yallowish brown
30 — {10YR4/8), moist
3% -
o
s ]
. 50 _E
& ]
]
60
U = SHELBY TUBE . R = ROCK CORING FIELD GIC (MAKE/MOD.):
§ =8PUT SPOON/ CONT. CORING H = HYDROPUNCH G/C OPER.:

C=CUTTINGS 0=0THER COMMENTS: .

E-35




CEMS TEAM

WAG 3 RI
LITHOLOGIC LOG
LITHOLOGIC LOG | BORING/WELL NO: DPT 004-044 PAGE 1 of 1
racrry: PADUCAH GASEOUS DIFFUSION PLANT 1 sme: WAG 3 SWMU 4
rroJecTND: 1999006 cuentrrosee: BECHTEL JACOBS prer  KEVIN VAN DE VUSSE
conractor: TN & A oriLL contracTor: FUGRO GEOSCIENCES BOREHOLEDIA: 2"
oruLstarr: 08/17/99 123D proLeno: 08/17/99 1502 oraLperi: - 40 FT BGS
vRiLL METHODVRIG TYPE: DPT cooromates: N -1259.70 E -6447.56 PROTECTIONLEVEL: D
woceeney: VIRGINIA MULLINS ELEVATION 376.94  Frams.
DEPTH SAMPLE o | wonr LITHOLOGIC DESGRIFTION LITHOLOGY COMMENTS
®D  hvrerval numser |REGEFRY| cem | YOS5
0 —
N 004044 Sity CLAY, firm, friable, trace iron axide staining, trace E—— TIME: 1280 08/17/99
s | X saec | - 30 Bco | 0 subanguiar gravel, mottied light grey (10YR7/2), yellowish | = = ]
. brown (10YR5/8), and little vary dark brown (10YR2/2),  F——
g dry
10
1Nz 004044 an BKGD Siity CLAY, firm, moitied light grey (10YR7/2), some - — — - TIME: 1250
5 BADISC 0 brownish yellow (10YRG/6), and little very dark brawn F =23
4 {10YR2/2), moist
3 .
20 -E .
] 0w , clayey GRAVEL, medium to coarse sand, = TIME: 1315
b JON| Ve | T i mmar gravel dark yellowish brown (10YR&/4), moist [~
] pv— Sandy CLAY, firm, medium sand, trace subanguiar [~ — 1 nivE: 1330
4R SADC ™ BKGD 0 gravel, mottied Eght grey (10YR7/1) and dark yeliowish | — —
3% 7 brawn (10YR4/8), dry
o 3 Refusal at 40 ft bgs
] Groundwater sample
T collectad at 37 to 40 ft bgs
45 - on 8/17, sample ID
] 004044WAD40C
%
%
g
o
U= SHELBY TUBE : R = ROCK CORING FIELD GIC (MAKE/MOD.X
S = SPLIT SPOGN/ CONT. CORING H = HYDROPUNCH G/ICOFER:

C= CUTTINGS 0= OTHER COMMENTE:

E-36




CEMS TEAM
WAG 3 RI
LITHOLOGIC LOG

LITHOLOGIC LOG

BORING/WELL NO: 004-045

PAGE 1 of 1

rcury: PADUCAH GASEOUS DIFFUSION PLANT

sme WAG 3 SWMU 4

provEcTNo: 1999006

cuenterosect: BECHTEL JACOBS

oruer  KEVIN VAN DE VUSSE

contractor: TN & A

or contractor: FUGRO GEOSCIENCES

BOREHOLEDIA: 2"

orLstarr:  08/17/89 1530

oruLeno: 08/18/89 1055

Totacoerrh: . 30 FTBGS

oRiLL METHOY RiG TvPe: DPT

coorowates: N -1318.40 E -6447.37

PROTECTIONLEVEL: D

woceenay: VIRGINIA MULLINS

Eevarion 376.84  FramsL

&S
DEPTH - SAMPLE RAD | wowrr,
UTHOLOGIC DESCRIPTION LITHOLOGY COMMENTS
D nerervay numeer [FEGRERY| cew | VISR | '
)
. 004045 Sty CLAY at 3'4.5', stifl, friable, trace Iron oxide staining, ——J TwME: 1540 08M7/00
s 4 0 sacec | 39 BxG2 o light grey (10YRT7/2), ltttie yellowish brown (10YRS/8),end | = =
. tracs very dark brown (10YR2/2), dry i ——]
] 004045 i Sitty CLAY, firm to stif, mottied brownish yellow F— — - TIME: 1550
2 30 0 L=z
10 BANIC : (10YRS/8), light grey (10YRTH), and [itle yellowishbrown | = =
(10YR&/8), trace very dark brown (10YR2/2), dry
q 004045 N - — — - TIME: 1610
106G aouc | M G0 (] Siity CLAY, firm to stff, friable, trace fina sand, ightgrey [ = = ]
15 (10YRY/2) with fittie brownish yaliow (10YRG/), and very =
] dark brown (10YR2/2), dry
4 004045 Clayay SAND, fine to madium grained sand, yellowish - —_—_ TIME: 1620
20 - JA( |anmc | 25 |80 | o brown (10YRS5/8), molst s -~
NG 004045 ors BXGO 0 SandydayayGRAVEL.antoMsmd. - ~ — 4 TIME: (820 08/18/%9
25 -] 8AD25C subanguiar gravel, yellowish brown (10YR5/8), wet ety
. 00045 30 ) Sandy CLAY, firm, fine sand, trace gravel, dark == 3 TIME: 0945
8ADOC yellowish brown (10YR7/6) mottied with yellow Eadety
0 (10YR7%), moist Boring terminaled at 30 ft bgs
35 ]
40 -
]
45 -
50 —
55 -
o -
U=SHELBY TUBE R =ROCK CORING FIELD G/C (MAKEMOO.}
8= SPLIT SPOON/ CONT. CORING H = HYDRCPUNGH G/ICOPER:
C=CUTTINGS : O=0OTHER COMMENTS:

E-37




CEMS TEAM
WAG 3 RI
LITHOLOGIC LOG

LITHOLOGIC LOG

BORING/WELL NO: 004-046

PAGE 1 of 1

racwsty: PADUCAH GASEOUS DIFFUSION PLANT

sme: WAG 3 SWMU 4

proJECTNO: 1999006

cuenteromer: BECHTEL JACOBS

orurer:  KEVIN VAN DE VUSSE

contracTor: TN & A priLL contractor: FUGRO GEOSCIENCES BOREHOLEDW: 27
oriLstarr: 08/18/99 1220 canLenn: 08/18/99 1515 totaLperH: 24 Frecs
pRiLL METHODV RIG TYPE: DPT cooromates: N -1357.32 E -6404.45 rroTecTiIoN LEvEL: D MODIFIED

weceney:  VIRGINIA MULLINS

erevation 375.60  rramst

HA&S
DEPTH SAMPLE RAD | moNTT,
— LUTHOLOGIC DESCRIPTION UTHOLOGY COMMENTS
FN  nrervar numeer | FEGRERY] com | YOSB
0
N T | v | ; Sitty CLAY, stiff, some fine sand, yeiowish brown E——— TIvE: 1225 otame
5 - SADORC (10YRS/B) mottied with light grey (10YR7/1), dry JEE
-
10 -
: = Sity CLAY, firm o stiff, mottied light grey (10YR7H), T ———=] TIME: 1345
{ S | saorsc | 39 BkGD |0 brownish yellow (10YRE/E), and some very darkbrown | = = J
15 (10YR2/2), dry
20 ~
41°G 004046 07 BKGD [ Sandy gravelly CLAY, stiff, medium to coarsa sand, F — — - TIME: 1615
25 SAge subangular gravel, dark yellowish brown (10YRA/E), iy
] dry Refusal 8t 24 & bgs
% -
35 —
]
4
4 -
]
50 —
55 -
-
U s SHELBY TUBE R = ROCK CORING FIELD G/C (MAKEMOD.):
8 = SPLIT SPOON/ CONT. CORING H = HYDROPUNCH GIC OPER.:
C = CUTTINGS 0=0THER COMMENTS:

E-38




CEMS TEAM

_WAG3RI
LITHOLOGIC LOG
LITHOLOGIC LOG | BORING/WELL NO: 004-0470S PAGE 1 of 1
racuy: PADUCAH GASEOUS DIFFUSION PLANT siree WAG 3 SWMU 4
prosEcTNO: 1999006 cuentrrouect: BECHTEL JACOBS orier  KEVIN VAN DE VUSSE
mm TN&A priL contracTor: FUGRO GEQOSCIENCES BOREHOLEDA: 2"
oriLstarr:  08/19/99 0935 prureno: 08/19/99 1245 TotaLoerTH: 24 FrBoS
DRILL METHOO/ RIG TyPe: DPT cooromates: N -1438.23 E -6082.84 proTecTion LEve.: D MODIFIED
woeepey: VIRGINIA MULLINS ' eevaton  378.17 Framst
DEFTH SAMPLE RAD M;N;
pul mm R o | Y53 LITHOLOGIC DESCRIPTION UTHOLOGY COMMENTS
°
i 004047 3-4' Sliy CLAY, siiff, friablo, itie gravel, brownish yellow F——] TIME: 0040 08/18/9
s 4 0 saec | 0 ° (10YRSSS), dry F =<3
J 4'8' Sity CLAY, &tiff, friable, greenish grey (10Y8H), dry
F=—= TME: 1025
b odE- LN mdg;%mgmuwmnawﬂw E << ]
™G 004047 30 — 0 Sitty CLAY, firm, trace fine sand, grey (10YRG), liitle - — — - TIME: 1040
15 - SAOISC yallowish brown (10YRS/6), moist E~ < 7]
] . TIME: 1050
N 004047 a BXGD 0 Clayey SILT, stiff, trace fine sand, light grey (10YRTH) E - T
20 — A4 sSA1C and yellowish brown (10YRE/), dry T T
1 XE WO T 226 | ka0 | o Sandy GLAY, firm, medium to coarsa sand, litle [— == TIME: 1105
25 ] subangular grave!, yellowish brown (10YR5/8), some :
4 light grey (10YR7/1), moaist to wet :
] Refusal at 24 ft bgs
30 - Groundwater sample
B collected at 23 to 24 ftbgs
4 on 8/18, sampie ID
j 00404 7WAD30C
3 7
“ ]
]
=
]
& -
]
80
U=SHELBY TUBE : R= ROCX CORING FIELD G/C (MAKE/MOD.):
§ = 8PUIT SPOON/ CONT. CORING H = HYDROPUNCH G/C OPER.:
€ =CUTTINGS O=OTHER : COMMENTS:
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CEMS TEAM

WAG 3 R
LITHOLOGIC LOG
LITHOLOGIC LOG | BORING/WELL NO: 004-047 PAGE 1 of 1
racany: PADUCAH GASEOUS DIFFUSION PLANT sme WAG 3 SWMU 4
prosecTNO: 1999006 cuentrroiec: BECHTEL JACOBS pruer  KEVIN VAN DE VUSSE
coNTRACTOR: TN & A pRiL conTRacTor: FUGRO GEOSCIENCES soREMOLEDI: 2"
oriLstar: 08/19/99 1220 oriLenp: 08/19/99 1245 tovaLoertH: 3.5  Frecs
pRILL METHOVRIG TYPE: DPT cooromnates: N -1439.91 E -6102.31 protrecTionLeve: D MODIFIED
wacensy:  VIRGINIA MULLINS Bevanon 378.29  rFrama
RAD
n:nm Ni:::': e - ':‘,(;;:% LITHOLOGIC DESCRIPTION LTHOLOGY COMMENTS
° - .
: o Sitty CLAY, firm, light brownish grey (10YR5/2) and TIME: 0805 O&/19/99
5 ® | samec| 08 120 | A yallowish hrown (10YR5/B), some very dark brown
_ﬂ (10YR2%2), dry Boring terminated at 3.5 ft
] bgs; hole was offset ’
10 —:
15 —:
]
2
"
%
]
3 ]
]
40
4 ]
% ]
]
5 -
i .
60
U = SHELBY TUBE . R = ROCK CORING FIELD GIC (MAKE/MOD.):
§ = SPLIT SPOON/ CONT. CORING H = HYDROPUNCH G/C OPER::
C = CUTTINGS ‘ 0=0THER COMMENTS:

E-40




CEMS TEAM

WAG 3 RI
LITHOLOGIC LOG
LITHOLOGIC LOG | BORING/WELL NO: DPT 004-048 PAGE 1 of 1
rcury: PADUCAH GASEOUS DIFFUSION PLANT sme= WAG 3 SWMU 4
prosecTNG: 1999006 cuentprosec: BECHTEL JACOBS orer KEVIN VAN DE VUSSE
contracTorR: TN & A oriL contracTorR FUGRO GEQSCIENCES BOREHOLEDA: 2"
prustarT: 08/19/99 1320 orirenn: 08/19/99 1600 totaLpertH: 6 FTBGS
oriLL METHOYRIG TYPe: DPT cooromatez: N -1503.88 E -6071.97 -protEcTIONLEVEL: D MODIFIED
toccensy:  VIRGINIA MULLINS ' | eevanon 377.06 rFrams
P
D(E',__’n'" ] N:::: e - % LITHOLOGIC DESCRIPTION Wmower|  coMMENTS
0 —
] ~ %0 Sily CLAY, firm, friable, greenish grey (10Y8/1), E==1 TIME: 1325 08/15/%9
5 ~ s | 18 8000 MA | brownish yallow (10YR6/S), dry [ - -3
N Boring terminated at § ft
: Dark grey, flakey material at tip hgs:mhdem prag
10 —
]
20
2 -]
»
35 ]
“ -
4 -]
&
-+
60
U =SHELBY TUBE : R = ROCK CORING FIELD G/C (MAKEMOD.):
& = BPLIT SPOON/ CONT. CORING H = HYDROPUNCH G/C OPER.:
© = CUTTINGS _ D=OTHER COMMENTS:

E-41



CEMS TEAM

WAG 3 RI
LITHOLOGIC LOG
LITHOLOGIC LOG | BORING/WELL NO: 004-049 PAGE 1 of 1
racur: PADUCAH GASEOUS DIFFUSION PLANT sme: WAG 3 SWMU 4
prosecTNo: 1998006 cuenteroseeT: BECHTEL JACOBS pruere  KEVIN VAN DE VUSSE
conmacTor: TN & A priL contracTorR: FUGRO GEOSCIENCES BOREHOLEDA: 2"
orustarr:  08/20/99 1040 preno: 08/20/99 1400 toraLperth: 21 FTBGS
DRILL METHODY RIG TyrE: DPT cooromates: N -1557.67 E -6113.06 protecTionteve: D MODIFIED -
weeepay:  VIRGINIA MULLINS gevanon 377.06  Frams.
DEPTH SAMRLE R0 | o, LITHOLOGIC DESCRIPTION LTHOLOGY COMMENTS
0 ivrerva Numeer | REGRYERY| cen | YO58
0
: 004040 Clayey SILT, firm to stif,, motlied kght grey (10YR7/1)and  E———3 mimE: 1045 oav20m0
s A 8A006C 7 o littie brownish yellow (10YRE/S), dry f =2 ]
] w0 Sifty CLAY, sof, trace fine sand, mattied light grey F = = 4 TME: 1100
10 - J2 suopc | 25| BED 0 (10YR7/1) and yellowish brown (10YR5/8), moistiowet [ = = ]
N [oow | 15 | w0 | o Sitty CLAY, soft, traca fine sand, mottied light grey - T ] TME 115
15 -] SADIEC (10YR7/1) and yeliowish brown (10YR5/8), moist - - -
] 20 Siity CLAY, siiff, medium to coarse sand, subangular - — = TIME: 1240
20 -] B | saze BKGD | o gravel, yellowish brown (10YRS/8), dry << ]
- : Refusal at 21 ft bgs
25 - Grounciwater sample
y collected at 20 to 21 ft bgs
] on 8/20, sample ID
4 004049WAQ30C
30
3
]
4
5
5 ]
]
€0
U=SHELBY TUBE : R = ROCK CORING FIELD G/C (MAKE/MOD.):
S =SPLIT SPOON! CONT. CORING H = HYDROPUNCH G/C OPER.:
C=CGUTTINGS O=OTHER . COMMENTS:

E-42




CEMS TEAM
WAG 3 RI
LITHOLOGIC LOG

LITHOLOGIC LOG

BORING/WELL NO: 004-050

PAGE 1 of 1

racuv: PADUCAH GASEOUS DIFFUSION PLANT

ste WAG 3 SWMU 4

prosecTNo: 1999006

cuentrrosect: BECHTEL JACOBS pruere  KEVIN VAN DE VUSSE

conmacror: TN & A

ori. contracTor: FUGRO GEOSCIENCES BorevolED: 2"

oriLstarr:  08/20/88 143D

preLeno: 08/20/89 1535 TotALDEFTH: 19 ¥TBES

bR METHO RIG TYPE: DPT

cooromates: N -1569.71 E -6483.30 proTecTionLEve: D MODIFIED

roceeney: VIRGINIA MULLINS

asvanoN 371.34  rFrams.

]
DEPTH SAMPLE RAD | woNT.
LITHOLOGIC DESCRIPTION LITHOLOGY| COMMENTS
1 irervaL| numser |REGEVERY| cew | YOO
o —
N 004050 N Siity CLAY, firm, friable, motled brownish yellow = TIME: 1435 0&/20/0
5 - XU | swoec | 32 0 (10YR&/8) and iight grey ({0YRT/2), molst I
10 -
N oo | % | oo | o Sandy cayey GRAVEL, medium to coarse sand, [ T T ] TIME: 1485
5 BADISC subanguiar gravel, yellowish brown (10YR5/8), dry - - - 1
3 ’ Refusal at 18 ft bgs
20 —
]
25 -
30 -
]
35
-
.
40 -
45
&0 -
55 -
0
U = SHELBY TUBE R = ROCK CORING FIELD G/C (MAKE/MOD.);
S = SPLIT SPOON/ CONT. CORING H = HYDROPUNCH G/COPER:
C=CUTTINGS  0=OTHER COMMENTS:

E-43




CEMS TEAM

~ WAG 3Rl
LITHOLOGIC LOG
LITHOLOGIC LOG | BORING/WELL NO: 004-051 - PAGE 1 of 1
Facurv: PADUCAH GASEOUS DIFFUSION PLANT sme: WAG 3 SWMU 4

proJECTNO: 1999006

cuentrrodecT: BECHTEL JACOBS

oruer  KEVIN VAN DE VUSSE

contracTor: TN & A

prRiLL coNTRACTOR: FUGRO GEOSCIENCES BorEHOLEDIA: 6 1/4"

priLsTART: 08/16/99 1053

oruLeno: 08/17/99 0930 ToTALDEPTH: 51 T BGS

pRILMETHOYRIGTYPE: HSA

cooromates: N -1470.51 E -6033.90 proTECTION LEVEL: D

weeepav:  SCOTT DOLVIN

ELEVATON 377.53 frams

S
DEPTH SAMPLE RAD | monrr. _
. LITHOLOGIC DESCRIPTION LITHOLOGY COMMENTS
- 0 lvrervaf numser |REGRTTY| cem | Y253
o ——
5 -
10
]
15
N Clayey SAND to Sandy CLAY, some gravel, T < | TME: 480
20 0% 004051 2 medium well sorted subrounded sand, yeliowish - T <
A tan (10YRS/), slightly molst —— nMe: 1515
4G 15 Sandy GRAVEL, with some silt and clay, fragmented - - =
2% BNIRC graval, yellowish tan (10YR6/5)
30 -
35 -
] - = = 4 TIME: 1530
40 — 3 [T 3) 2 SaMGRAVELMﬁlmsdllMday,Mlumb :':':-i
SAMIC coarse sand, subanguiar poorly sorted sand, tan
] {10YRG/4) and yellow tan {10YRG/E), medium maisture
45 -
: Clayey SAND, some slt, madium subrounded well EEE Mt
] TORET— ayey , same 8ilt, madium subra EF==1 )
= If sosc | sorted sand, slightly plastic, ight yellow tan (10YR6/E) Terminated at 51 ft bgs
] and yellow tan {10YRG/8), moist
55 -
o0
U=SHELBY TUBE R = ROCK CORING FIELD G/C (MAKE/MOD.):
S = SPLIT SPOON/ CONT. CORING M = HYDROPUNCH GIC OPER.:
C=CUTTINGS 0=0THER 'COMMENTS:

E-44



CEMS TEAM

WAG 3 RI
LITHOLOGIC LOG
LITHOLOGIC LOG | BORING/WELL NO: 004-052 - PAGE 1 of 1
racry: PADUCAH GASEOUS DIFFUSION PLANT sme WAG 3 SWMU 4
prosecTNO.: 1999006 _ | cuenterosecr: BECHTEL JACOBS oruer JEFF BROWNFIELD
contrRactoR: TN & A orL contractor: MILLER DRILLING BOREHOLEDIA: 6 1/4"
pruLstart: 08/17/98 crueno:  08/17/99 TOTAL DEPTH: 51 FTBGs
prILL METHODY RiG Tyre: HSA cooromates: N -1291.76 E -6394.03 PROTECTION LEVEL: D
weeeoey: SCOTT DOLVIN gEvATION: 377.54  rFrams.
0 nuneer | REGEEEY) o | G L . »
7 Clayey SILT, crumbly, no plastily, lighttan
N (2.5YRBA) to dark tan (10YR8/8), dry
=
1u-E
-
] : Silty SAND, litle ciay, crumbiy, fine sand, tenish E T s 4
2 X0 | | 15 grey (10YR7/2) mottied with rust brown i
] (10YRS/), slightly damp ———— TIME: 1345
TG ; Silty GRAVEL, with some clay, rust brown (75YR5®), [ = = ]
% SASC medium moisture
0]
]
=
] . ' = < 1TIME: 1425
TG VoI ; Siity gravelly SAND, some ciay, no piasticity, madium et
SAMIC fo coarse subrounded sand, rust brown (7. 5YRS/6),
] . medium molsture
*
o1 0] wostc | 2 v wal et vt it (7 VFER) == Boring tmiatedat 1
] bgs
LS
o]
U = SHELBY TUBE : R = ROCK CORING FIELD G/C (MAKE/MOD.)
(S~ SPLIT SPOON/ CONT, CORING ©= HYDROPUNCH G/C OPER:
C=CUTTINGS » O=OTHER COMMENTS:

E-45




CEMS TEAM

WAG 3 Rl
LITHOLOGIC LOG
LITHOLOGIC LOG | BORING/WELL NO: 004-053 PAGE 1 of 1
raciry: PADUCAH GASEOUS DIFFUSION PLANT s WAG 3 SWMU 4
rrROJECTND: 1999006 cuentrrosec: BECHTEL JACOBS pruer  KEVIN VAN DE VUSSE
contracTor: TN & A pritt contracTor: FUGRO GEOSCIENCES BOREHOLEDK: 2"
oriLstarT:  08/31/89 1325 priLenp: 08/31/39 1440 TOTALDEPTH: 25 FTBGS
DRILL METHOY Ric Type: DPT - cooromates: N -1346.02 E -5812.87 rrotecTion LEve: D MODIFIED
woceeny: VIRGINIA MULLINS gevation 37445 rFrams.
DEPTH SAMPLE Ll LITHOLOGIC DESCRIPTION UTHOLOGY COMMENTS
D pmerva] nuneer | FERER| cem | Yoed ‘
[|] N )
g m 0 A " 0 recovery TIME: 1330 0873189
004053 Silty CLAY, firm, tracs fine sand, trace rools, greenish - — — 4 TIME: 1340
5 Z saoec | 15 BKGD ° grey (10YR5H), dry to molst F =<4
3 004S3 0 0 Sitty CLAY, firm to stiff, trace fine sand and lron axide C = = ] TIME: 1350
SAXRC stalnlng,mﬂladhghtqtunlshgmy(ﬂYR?ﬁ)am ek
10 - Y7 004053 0 BKGD 0 yellowish brown (10YRS5/8), moist TIME: 1400
] - ™ No vy ETT TIME: 1405
16 004053 0 BKGD ) i )
1 BADKD ™ Silty CLAY, fim, trace fine sand, motied yellowish L~ T
15 brown (10YRS/B), some light yeliowish brown (10YRS/A),
J moist
Y G 004053 ap 0 Sitty CLAY, firm, friable, trace fine sand, mottied very F ~ o TIME: 1420
20 5AO1C pale brown (10YR7/3) and brownish yeliow (10YRA/B), E <~ T 7
] o = TIME: 1430
1| S| % |ww0 | O [~~SandyCLAY,fim, fine to medium sand, motted very |~
25 ] :alu;tbmwn (10YR7/3) and strong brown (7.5YR5/8), Boring teminatod at 25 % bga
]
3 -
“ -
45 -]
% -
]
5
w0
\) = SHELBY TUBE : R = ROCK CORING FIELD GIC (MAKE/MOD.):
S = SPLIT SPOON/ CONT. CORING H=HYDROPUNCH G/C OPER:
©=CUTTINGS ©=QTHER COMMENTS:

E-46



CEMS TEAM
WAG3RI
LITHOLOGIC LOG

LITHOLOGIC LOG

BORING/WELL NO: 004-054 _ PAGE 1 of 1

racut: PADUCAH GASEOUS DIFFUSION PLANT

sme WAG 3 SWMU 4

prosecTNo: 1999006

cuentrrosecT: BECHTEL JACOBS priuer:  KEVIN VAN DE VUSSE

conmacrore TN & A

orwL contracTor: FUGRO GEOSCIENCES BOREHOLEDA: 2"

oruLstarr:  08/31/99 0830

orLeno: 08/31/89 0955 vorauperth: 20 FTBGS

oriLLMETHOVRIG TYPE: DPT

cooroimates: N -1204.97 E -6597.48 PROTECI'IONLEVE_

D MODIFIED

woaeenay:  VIRGINIA MULLINS

eevation 370.77 rFramst

H&S
DEPTH SAMPLE RAD | moniT.
- UTHOLOGIC DESCRIPTION LITHOLOGY COMMENTS
N Inrerva] numser [FEERY| o | Yoo
0 - pown SILT, hard, fitfle roots, mottiad pate brown (10YR6/3) and === TIME:; 0835 0&/31m8
1% e | s BKGD ° brownish yellow (10YRG/8), dry H :
] OR0S4 Silty CLAY, firm to stHf, mottied ight grey (10YR7/2)and | = — - TIME: 0850
5o S [ e | 0 jEG |0 dark yallowish brown (10YRA/E), molst F = < ]
' 004084 Silty CLAY,, firm, frace fine sand, very pale brown L = T 1 TIME: 0905
3 0 - ]
] somc | 2m | BED (10YR7/3) and yellowish brown (10YRS/8), moist C = T
1Yo st | w | | 0 Sity CLAY, frim, race fino sand, pale brown (10YR&A), | - - 1 ME:
N some dark yellowish brown (10YRA/B), moist SCRCS -
e G 004054 2% 0 E < T~ 7 TWE: 0830
- SADISC ’ ™ Siity CLAY,, firm, trace fine sand, pals brown (10YR6/3), [ < < ]
15 : same dark yellowish brown (10YR4/8), moist
T | owst | o3 | g | 0 Sandy, gravelly CLAY, medium to coarse sand, ;.-_;:;: TIME: 0845
20 SARIC subangular gravel, dark yetlowish brown (10YR4/8), - — ;
4 molst Boring terminated at 20 ft bgs
25
30
]
35 -
0 -]
45
50 -
55
N
]
60
U =SHELBY TUBE R =ROCK CORING FIELD G/C (MAKEMOD.):
S = SPLIT SPOON/ CONT. CORING H =HYDROPUNCH G/C OPER.:
' C=CUTTINGS O=OTHER COMMENTS:

E-47




CEMS TEAM
WAG 3 RI

LITHOLOGIC LOG

LITHOLOGIC LOG

BORING/WELL NO: 004-055

PAGE 1 of 1

racurry: PADUCAH GASEOUS DIFFUSION PLANT

sme: WAG 3 SWMU 4

prRouEcTNO: 1999006

cuenterosect: BECHTEL JACOBS

vruer  KEVIN VAN DE VUSSE

contRacToR: TN & A

orL contractor: FUGRO GEQOSCIENCES

BOREHOLEDWA: 2"

pruLsTarT: - 08/31/99 1030

pruLeno: 08/31/99 1245

TOTALDEPTH: 2D

FTBGS

DRILL METHOO/ RIG TyPE: DPT

cooromates: N -1472.00 E -6513.69

protecTionteve: D MODIFIED

woeeepby: VIRGINIA MULLINS

aevanon 371.59 rramst

H&S
DEPTH SAMPLE RAD [ joNiT.
- - UTHOLOGIC DESCRIPTION COMMENTS
FD  vvervaL] Numeer [FEQRERY| coem | V05T
[+] No re '
5 s | - - covery TIME: 1035 08/31/99
] o0t Sitty CLAY, firm, mottied ysliowish brown (10YR5/%B)and | — — 4 TIME: 1040
5 - 12 samec | 30 Beo | 0 light grey (10YR7/1), moist i
rhod BT meo | a1 Sity CLAY, firm, motied yeliowish brown (10YRS/B) | = = 1 TME 1050
. SADcec and light grey (10YRM), moist ik
10 Nay"| oo [ s | | o | SityCLAY, firm, fiable, trace fine sand, motted fight F = = ] TME: 1100
Sac2 grey (10YR7/2) and dark yellowish brown (10YRS), E=~3 _
1 G 004055 15 38 molat F = = - TIME: 1115
. sAD1S - \ ' ek
15 Sitty CLAY, firm, trace fine to medium sand, mottied
] yeliowish brown (10YR5/8) and gray (10YRB/1), moist to
weat
4 - 4 TIME: 1125
2 - A saic | ™~ Sandy, gravelly CLAY, medium to coarse sand, -
subanguiar to subroundad cherty gravel, dark yellowish
Ny ooos | 0 | oo | 0 brown (10YRA/B), moist _ TIME: 1140
v e
. '-23' Sandy, gravelly CLAY, medium to coarsa sand, Boring terminated at 25 ft bgs
] subangular to subrounded cherty gravel, dark yellowish
0 ] brown (10YRA/6), moist
] 23-25' Siity CLAY, B, plastic, trace fine sand, mottied
b dark yellowigh brown (10YR4/6) and light grey
35 o (30YR7/1), molst
40
a5 -
50 -]
]
s —
80 n
U =SHELBY TUBE R =ROCK CORING FIéLD GIC (MAKEMOD.):
§ = SPLIT SPOON/ CONT. GORING H = HYDROPUNCH G/COPER.:
C = CUTTINGS O =0THER COMMENTS:

E-48




CEMS TEAM
WAG 3 RI
LITHOLOGIC LOG

LITHOLOGIC LOG

BORING/WELL NO: 004-056

PAGE 1 of 1

racury: PADUCAH GASEOUS DIFFUSION PLANT

sme WAG 3 SWMU 4

cusntrrovec: BECHTEL JACOBS

orter:  KEVIN VAN DE VUSSE

prouecTNo: 1998006

conracTor: TN & A

priL contracTor: FUGRO GEOSCIENCES

BOREHOLEDA: 2 "

omLstarr:  08/30/99 1040

oruceno: 08/30/99 1355

TotaLoerh: 24 Frees

oriL MENHOVRIG TYPE: DPT

cooromares: N -1470.82 E -6027.11

protecion Leve: D MODIFIED

woasney:  VIRGINIA MULLINS -

EEvATION 377.42 Frams.

]
DEFTH SANPLE el L1 A LITHOLDGIC DESCRIPTION LITHoLOGY COMMENTS
0 ] NumBER cem | YO55
0 G2 SILT, roots, light grey, (10YR7/2), dry === TIME: 1045 08/30/99
Tl u |« o | 2-3 Ciayey, sandy GRAVEL, subanguiar gravel, medum fo  [--5-=3
. e coarsa sand, dark yeflowish brown (10YRA/S) 1 TIME: 1110
s 10 | v | w [m | o SILT, trace fine sand, greenish grey (10YRSM), dy £ = = J
= toame a0 o | Sty CLAY, firn o siiff, mottied ight grey (10YR7), - =~ 1 TIME: 1240
BACRC brownish yeliow (10YRS/S), and ittie dark yellowishbrown | = =
10 0 004050 [} BXGD 0 (1m)l W TIME: 1305
] 8012 “No recovery ’
I Ney"| wass | s0 | mgo | o | StyCLAY, fimn, trace fine sand, motied light grey F = = 3 TME: 1315
15 — ] (10YR7/2), soma brownish yeliow (10YR6/8), ittie dark F- =
4 yellowish brown (10YR4/8), moist
WCLAY.&M,MMGM.WWW == TIME: 1325
20 4 P‘M‘Fﬁc 0 0 | (10YR7/2), some brownish yeliow (10YRG/8), liitle dark L = 2 ]
yeliowish brown (10YR4/8), moist F - - -
1| oo | s o | Clayey, sendy GRAVEL, cosrse sand, subanguier gravel, [Ty —r{ TIME: 1335
26 SAwse etrong brown (7.5YRS/B), molst T ¥ u
N Baring terminatad at 24 &t bgs
ag
:
% ]
“ ]
45
4
50
]
5 —
]
o 3
U= SHELBY TURE R = ROCK CORING FIELD G/C (MAKE/MOD.):
S = SPLIT 8POON/ CONT. CORING H = HYDROPUNCH GIC OPER.:
_C=G.HTINGS O=Q0THER COMMENTS:

E-49



CEMS TEAM
WAG 3 RI
LITHOLOGIC LOG

LITHOLOGIC LOG

BORING/WELL NO: 004-057

PAGE 1 of 1

racuty: PADUCAH GASEOUS DIFFUSION PLANT

“sme: WAG 3 SWMU 4

prosecTNO.: 1999006

cuenteroxct: BECHTEL JACOBS DRILLER:

KEVIN VAN DE VUSSE

| contractor TN & A

oraL conractor: FUGRO GEOSCIENCES

BOREHOLEDIA: 2"

orucstare:  08/30/88 1040

oreLeno: 08/30/99 1355

ToTALDEPTH: 24 FTBGS

priLL METHOYRiG Tyee: DPT

cooromares: N -1470.82 E -6027.11

protecTionLEvEL: D MODIFIED

wogeeney:  VIRGINIA MULLINS

BEVATION 377.42 Frams.

H&S . .
DEPTH SAMPLE RAD | monrT. ;
LITHOLOGIC DESCRIPTION LTHOLOGY - COMMENTS
®  hrervad] numser [REEEERY] cem | YOO8
o SILT, stiff to hard, very pale brown (10YR8/2) and trace [~=—~4 TIME: 1450 08/30/83
10| ™| | s@ | o | brownishyelow (10YR6®), diy gty
] v Clayey SILT, stif, mottied lght grey (10YR7/) andsome | = — | TIME: 1500
5 - M2 sacec | 0 BKSD 9 | dark yeliowish brown (10YRA/S), dry E = =
1Yz [ w BKGD o | Sty CLAY, firm o siiff trace fine sand, mottied ight grey - <~ T~ 7 TIME: 1615
. SADDIG (10YR7/2) and yellow brown (10YR5/8), moist lieliadie
10 — Y 004057 a0 BKGD o | Sty CLAY, firm ta stiff, trace fine sand, trace iron cxide -~ T ] TIME: 1525
. 8AD2C staining, mottied light grey (10YR7/2) and yeilow brown - T T ]
16 004057 a0 G0 o | (10YRG/A), moist F - - ] TIME: 1535
5 SADIEC Sty CLAY, firm to 8, trace fine sand, trace Iron cxide Tk
4 staining, mottled light grey (10YR7/2) and yellow brown
7 (10YRS5/8), moist
2 - X o040s7 an BGD o | Clayey SILT, firm, trace fine sand, very pale brown [ = = ] TIME 1550
sae (10YR7/3), some dark yefiowish brown (10YR4/E), dry T -
I w0 | s [ man | o | Sandy. gravelly CLAY, medium to coarse sand, subsnguiar  [Tr7-q TIME: 1600
25 SAEG to subrounded grave!, mottied dark yellowish brown CEra
1 {40YR4/5) and some grey (10YRS/1), dry to molst Boring terminated &t 24 fl bgs
30 -]
a5 ]
40 -
]
45 —
50 -]
55 -]
]
w -3
U =SHELBY TUBE R = ROCK CORING FIELD G/C (MAKE/MOD.):
5 =SPLIT SPOON/ CONT. CORING H = HYDROPUNCH G/C OPER.
C =CUTTINGS O=QTHER COMMENTE:

E-50




CEMS TEAM
WAG 3 Rl
LITHOLOGIC LOG

LITHOLOGIC LOG

BORING/WELL NO: 004-058

PAGE 1 of 3

racuy: PADUCAH GASEOUS DIFFUSION PLANT

sme WAG 3 SWMU 4

prosecTino: 1999006

cuenteroseeT: BECHTEL JACOBS

oruer:  DARRIN HUNTER

contracTore TN & A

priL contractor: MILLER DRILLING

BoReHoLEDIA: & 1/4"

| oruwstart: 09/13/99 1745

prueno: 09/15/99 1100

TotaLberth: 158 FrBGS

N -1346.02 E -5812.87

protectionLeve: D MODIFIED

oriLveTHoy Ric Tvpe: DWRC |  coorpmwares:
wecenny: BRIAN JENKS pEvaToN: 37445  rFramst
OEPTH SAMPLE RAD Mﬁ
: LITHOLOGIC DESCRIPTION LITHOLOGY COMMENTS
]
4 sample Rad Bkgd = 50 cpm
1 QG WA BIGD (] No
5 No samples,
1% NA o |Nosemee ovr dllod OPT locaon
10—
1@ NA BXGD (] No sam
]
15
1% N | meo | o |Nosampe
2] -
] D, [-= -7
e " . Siity SAND, few gravels e
5 Zases
] SILT, some fine grained sand, a few small gravels Fo-2=]
1 (s NA BKGD o . F2-2-]
] e
N SILT/CLAY, very fine grained sund, light grey T
G NA BKGD (] e
- g
] SILT/CLAY, finn, plastic, mattied yeilowish tan and grey, -
1 & NA BKGD 0 dm;b mdstm w ton el gy -l
u —-—-_-
b . SILT/CLAY, firm, piastic, moltied yaliowish tan and grey, "
RO NA ° damp to moist L"':‘:":
o] g,
N SAND, some dlay, very fine grained, subangular to
1k NA O [ subroundad, wel-sortad
o
N : Sandy SILT/CLAY, few small gravels -
1. G NA [ ] ‘ .
. e
SAND, very fine to fine grainad, well-sorted, yellowish tan
% NA BXGD ° | dovRER)
)
U= SHELBY TUBE R = ROCK CORING FIELD G/C (MAKE/MDD.).

(= SPLIT SPOON/ CONT. CORING
 C=CUTTINGS

(B= HYDROPUNCH

O = OTHER

G/C OPER.:

COMMENTS:

E-51




CEMS TEAM
WAG 3 RI
LITHOLOGIC LOG

LITHOLOGIC LOG

BORING/WELL NO: 004-058

PAGE 2 of 3

racuy: PADUCAH GASEOUS DIFFUSION PLANT

st WAG 3 SWMU 4

rrosecTNo: 1999006

cuenwrrosect;: BECHTEL JACOBS DRILLER:

DARRIN HUNTER

contractor: TN & A

priL contracTor: MILLER DRILLING

BOREHOLEDW: D 1/4"

oraLsTaRT:  00/13/09 1745

oreene: 09/15/99 1100

ToraLoertv: 158 FTBGS

priL MErHooYRiIG Tyre: DWRC

cooromates: N 1346.02 E -5812.87

protecion LEve: D MODIFIED

wocsepsy: BRIAN JENKS

etevation: 374.45  Framst

HAS
DEPTH SAMPLE ‘ RAD | wioNTT.
- LITHOLOGIC DESCRIPTION UTHOLOGY COMMENTS
1 hnrerva] Numser | FEGRERY| cav | Yoo
[ ] .
. SAND, trace silt, fine to very fine grained, welksoried, TopofRGA at85to
Ny NA | B |0 | ygliowish tan (10YRES) 68 ftbgs
5 N ¢ .
4 Ny | oososs NA wes | o | Gravelly SAND, coarse sand, angular to subrounded, L
. WADSS well-sorted v 0 ]
70 . . ‘e
. Gravelly SAND, coarss sand, angular to subrounded, A
10 0oios8 NA 0 well-sorted et.
. g ‘t.o -
3
1 . Gravelly SAND, coarss 5and, angular to subrounded, o
1 G WADTS NA (GO [ well-gorted M
B d :,‘.‘-
[ ]
. s Sandy GRAVEL, chert gravel, fine to coarse sand, gravelup [, <.
4 & WADBO NA (G0 ¢ | to 1/2° diameter ' "‘ M
B ] o ove .-—'~
: 0405 e Shty, ciayey SAND, fow small gravels, medium to coarse (- — -]
3 18 | waoss NA | grained, wel-sorted = — ]
L F=—=—=
7 Siity SAND, soft, very fine, well-sortad, some light grey clay <=~ -
- 004058 b=I-]
4 W WA NA G0 o C-2-21
%-] e sa
] oes | | , |SitySAND, sof, very fino, wellsorted, some ight grey ciay |- 1 »
] waces [ -2 -2 Topof McNairy at 89 ft bgs
100 == . .
X CLAY, few small gravels, firm to medium dense, plastic, g
: MO MR | oreytodagrey -
105 . .
] CLAY, few small graveis, firm to medium dense, plastic, [-
. NA BKXG0D 0 gwb@kw -
110 E
: A S . CLAY, siiff, very dense, plastic, dark grey to black g
15— E
7] CLAY, siff, dense, plastic, dark to biack .
i NA BKGD [ @ . ey aed
120
U=SHELBY TUBE R = ROCK CORING FIELD G/C {(MAKE/MOD.)
©=SPLIT SPOON/ CONT. CORING ©= HYDROPUNCH GIC OPER.:
C=CUTTINGS O=0THER COMMENTS:

E-52




CEMS TEAM
WAG 3 R
LITHOLOGIC LOG

- LITHOLOGIC LOG

BORING/WELL NO: 004-058

PAGE 3 of 3

racLy: PADUCAH GASEOUS DIFFUSION PLANT

st= WAG 3 SWMU 4

prosEcTNO: 1999006

cuenterosec: BECHTEL JACOBS

oruer  DARRIN HUNTER

contracror TN & A

priL contractor: MILLER DRILLING

BOREHOLE DIA: 5 1/4"

orustarr:  09/13/99 1745

vuueno: 09/16/99 1100

158 FTEGS

TOTAL DEPTH:

oru metHooy R Tvre: DWRC

cooromares: N 1346.02 E -5812.87

provecTion LEve: D MODIFIED

roceeay: BRIAN JENKS

mevanion:  347.45 - Framst

S
DEPTH SAMPLE RAD | woNTT.
— LITHOLOGIC DESCRIPTION LITHOLOGY COMMENTS
N bnrervay numser |FEERETY| oo | 0SS :
7o)
] Yl (] J
] - 0 CLAY, stiff, very dense, plastic, dark grey to black
b : CLAY, sfiff, dense dark o black
] o - o , SEN, very , plastic, dark grey .
e E CLAY, &tiff, moderate dense, dark grey to black, moist to
] NA BKGD 0 |damp
5]
]
. wa | meo | o |CLAY.stl,verydenss, dark grey o black, damp
-]
; NA B0 ° CLAY, crumbly, very hard, densa, black
s
] A - o | CLAY, sofer than previous intervals, few smell gravels,
-] plastic, grey to dark grey
]
] " o | CLAY. sofer than previous intervals, few small gravels,
13 Sxco plastic, grey to dark grey
55 :
E 004058 NA BXGD 0 CLAY, sofier than previous intervals, few small gravels,
Whtee plastic, gray to dark grey _
N Boring terminated at
180 — 158 ftbgs
]
15—
p—
15—
10
U = SHELBY TUBE R =ROCK CORING FIELD G/C (MAKE/MOD.):
®=SPLIT SPOON/ CONT. CORING ®= HYDROPUNCH G/C OPER:
C=CUTTINGS 0=OTHER COMMENTS:

E-53




CEMS TEAM
WAG 3 RI
LITHOLOGIC LOG

LITHOLOGIC LOG

BORING/WELL NO: 005-013

PAGE 1 of 3

racurv: PADUCAH GASEOUS DIFFUSION PLANT

sme WAG 3 SWMU 5

prouecTNa: 1989006

cuenmerosecr: BECHTEL JACOBS

pruer  DARRIN HUNTER

contmacrore TN & A

BoreHOLEDIA: S 1/4"

prLsTaR  09/25/99 1615

pri. contractor: MILLER DRILLING

oreenn: 09/25/99 1430

TotaLperne: 158 FTBGS

pRiLL MeTHoDY RIG TYPE: DWRC

COORDINATES:

N 202.89 E-6800.13

proTecTionLeve: D MODIFIED

waecenay: BRIAN JENKS

aevanon: 370.29  Frams

i HES
DEPTH SAMPLE RAD | wonrT.
UITHOLOGIC DESCRIPTION LITHOLOGY, COMMENTS
D nvervar| nunser [ REGETERY| cem | YO58
) ]
] SILT/SAND, yeliowish-brown to brown, dry F -~ -~ Rad BKGD =70 cpm
q (s NA BKGD 0 .:-:::
5 (==
. NA pEo | o | Nosample
®] No sampile
14 NA BGD | o
®7 SILT/CLAY, brown to yallowish-brown, damp to moist
10 NA °
o
T Sity SAND to sandy SILT, trace fine gravel
106 NA 0
.
. NA 0 Sitty CLAY, firm, moderate piasticity
] Sitty CLAY, firm, moderate plasticty
146G NA BKGD ]
5]
1 A - 0 CLAY, firm, moderate plastictty, light grey to grey, moist
o]
] A - 0 CLAY, firm, moderate plasticity, light grey to grey, moist
o
. CLAY/SILT, firm, moderate plasticiy, yellowish-brown,
; NA o | somegrey
-] 1 . V
1 N BKED 0 Sty CLAY, trace very fine sand
5 ] fr o= = "
N , ciayey GRAVEL, some very fine sand -+ o]
- NA s [ o | S VEL, some very [~ | Top of RGA at about 60 ft
o e bgs
U = SHELBY TUBE R = ROCK CORING FIELD G/C (MAKE/MOD.)
(9= SPUT SPOON/ CONT. CORING ®= HYDROPUNCH G/C OPER::
© =CUTTINGS 0=OTHER COMMENTS:

E-54




CEMS TEAM
WAG 3 RI
LITHOLOGIC LOG

LITHOLOGIC LOG

BORING/WELL NO: 005-013

PAGE 2 of 3

racur: PADUCAH GASEOUS DIFFUSION PLANT

sme WAG 3 SWMU 5

prosecTNo: 1999006

cuentrrosser: BECHTEL JACOBS

oruer: DARRIN HUNTER

convmcror: TN & A

prie contracTor: MILLER DRILLING

BoreHoLED: D 1/4"

oriLstart:  09/25/99 1615

orLeno: 09/28/89 1430

toraperth: 158 FTBGS

priLLMeTHOvRIG TYPE: DWRC

cooromates: N 202.89 E -6800.13

protecTioNteve: D MODIFIED

locesmnev:  BRIAN JENKS mevanon: 37028  Frams.
DEPTH SAMPLE RAD Mg-:i?'r
- : LITHOLOGIC DESCRIPTION tTHoLOGY COMMENTS
N lwrerva] Noveer |FESRET| o | T _ _
©
] RAVEL, coarse, moderately well-sorted - :
Bo@ A nw | o |SANDEmIGRAVEL L-‘..,-. TIME: 1010  09/25/09
4 . ‘c.-‘z
i GRAVEL, some sand, fine to medium grained sand, coarse w %
18 | W | = | =@ | o |gravel modsrately wel sorind L] e 120
] BGRAVEL, some sand, fine to medium grained sand, coarse I
1% o0t NA o | gravel, moderataly well sorted S| TME 1330
75 N a ..
] : GRAVEL, subanguler to subrounded -
1% s KA B | o0 | 2 or] TIME: 1485
m ] & . i
h GRAVEL, coarse sarxi, angular, moderately well-sorted v e
1w [ | » | =0 o L o[ mve: 1600
- ] 4- - i
. m NA BG0 ° ﬂlySAND.mm.mdimnhmmgmhnd, EEEE' TIME: 1730
0] -2 Cs
1 Sy, clayay SAND, sof, very fine to fine gralned, - Fo-2-7
] bl KA o | wellsoried, some gravel [ --227 TIME: 1830
*7 Sity, clayey SAND, soft, very fine o fine grained, S
] s | wa o |welksorted _ _ 2222 TIME: 0840 0212699
10 : ==>=3 Botom of RGAatabout
- A o 0 mv.mmmm.@mwmm&hw g 100 ftbgs
105 ] :
] CLAY, soft, moderate , dark to ish X
] sty - . soft, plasticlly, dark grey to greenish grey g
1] : =
N . CLAY, same s, firm, moderate plasticity, dark grey to - '
] NA % | piack moisttodry = TIME: 1000
115 [=
. CLAY, some sit, firm, moderate plasticity, dark gray to [~
N NA 0 biack, molst to dry iy
e A N I e e S X1 XX
U= SHELBY TUBE " Re=ROCKCORING FIELD G/ (MAKE/MOD.):
(©= SPLIT SPOON/ CONT. CORING B= HYDROPUNCH G/COPER.:
C=CUTTINGS 0=0THER COMMENTS:

E-55




CEMS TEAM
WAG 3 Rl
LITHOLOGIC LOG

LITHOLOGIC LOG

BORING/WELL NO: 005-013

PAGE 3 of 3

racy: PADUCAH GASEOUS DIFFUSION PLANT

sme: WAG 3 SWMU 5

erouecTNo: 1999006

cuentrrosect: BECHTEL JACOBS

oriter  DARRIN HUNTER

contRAcTOR TN & A

priLL contractor: MILLER DRILLING

BOREHOLEDIA: 5 1/4"

oriLLsTarr:  09/25/99 1615

oruLeno: - 09/28/99 1430

ToraLperv: 158 FTBGS

priLLMeTHooY RiG Tyre: DWRC

cooromates: N 202.89 E -6800.13

proTecTioNtEve,: D MODIFIED

wecepay: BRIAN JENKS

ELEVATION: 37028 rFramst

HES
DEFTH SAMPLE RAD | vonm.
LITHOLOGIC DESCRIPTION LITHOLOGY COMMENTS
®D  inverva] numeer | "R oo | oy
20
] ) CLAY, some sitt, firmn, moderate piasticity, dark grey to
n NA BKGD [] M moist to dl'y
125 ]
; NA scn | o | GLAY, stiff, low plasticity, damp to dry
-
1]
4 CLAY, stiff, low plasticity, damp to dry
] NA °
135
] Y, sifff, mode , dark to black
: - 0 CLA rate plasticity, grey
140
- CLAY, stiff, moderate plasticity, dark grey to biack
] NA BKGD 0
145 ] '
. N —_— 0 CLAY, stiff, moderate plasticity, dark grey to black
180 ]
1 CLAY, stiff, moderate plasticity, dark grey to black
i g NA BXGD (]
185
N CLAY, stiff, moderate plasticity, dark grey to black
- b Bl | Boring terminated at
10 158 ftbgs
105
]
170 —}
]
]
190
U = SHELBY TURE R = ROCK CORING FIELD G/C (MAKE/MOD.):
(= SPLIT SPOON/ CONT. CORING ®=HYDROPUNCH G/C OPER.:
©=CUTTINGS O=OTHER COMMENTS:

E-56




CEMS TEAM
WAG 3 Rl
LITHOLOGIC LOG

LITHOLOGIC LOG

BORING/WELL NO: 005-015

PAGE 1 of 1

racury: PADUCAH GASEOUS DIFFUSION PLANT

sme: WAG 3 SWMU 4

prosecTNO: 1999006

cuenterosect: BECHTEL JACOBS DRILLER:

KEVIN VAN DE VUSSE

contractor: TN & A

oreL contracTor: FUGRO GEOSCIENCES

BOREHOLED: 2"

oaLstarr:  07/26/99 1010

oreeno: 07/26/99 1355

TotaLperre 60 FT BGS

priL. meTHoo/Ris TYPe: DPT

COORDINATES:

N 18552 E -6977.47 protection LEve.: D MODIFIED

weeensy:  VIRGINIA MULLINS

eevation 370.55 rFrams.

. “HES
OEPTH SAVPLE TAD_| monr. | LITHOLOGIG DESCRIPTION LTHOLOGY COMMENTS
F0  interva] vusser [RESRVETY| oem | YOGS , -
O T | Clayey SILT, mottied grey (10YRE1) and brownish yellow =l TIME: 1355 0772689
. (10YRE/B), cry
5 —
10 -
15
7 00605 225 KGO o | Sity, gravelly CLAY, firm, medium to coarse subangular L <~ < 1 TIME: 1020
sA0% sand, subrounded o subengular gravel, bght grey (10YR?/1) | = = 3
20 and brownish yaliow (10YRS/8), moist
186 00ss (%] ° L <~ < ] TIME: 1040
] SAn23 Gmavelly CLAY, subangular to angular gravel, medium to g
. coarsa grained sand, brownish yellow (10YRE/8), molst
25 —
30 -
J Sty CLAY, siif, tracs fine sand, mottied light brownish grey  E=—=—| TME: 1105
* O v | 0 W)wmmm«mw.mm E =2 ] ™
@ -
1 3 Bxap o | Sity CLAY, very stiff, trace fine sand, mattiad yellowish C = = ] TIME: 1240
brown (10YRS/8), light grey (10YR7/1), and some very dark | -~ -
45 -] | areyish brown (10YR3:2), dry
b odE. BB o | Sandy CLAY, fimn, fine to medium grained sand, moftied e TIME 1300
: el light grey (10YRZ/1), brownish yellow (10VR&/B) and very [ =] Gryndwater sample
] dark grey (10YR3/4), dry collected at S5 o 60 fibgs
- < on 7/26 to 7/27, sample ID
9 Sandy CLAY, firn, very pale brown (10YR?/3) and some . 005015WA2G0
Ny 05015 15 g0 ° brownish yeliow (10YRE/B), saturated E -‘-::;: TIME: 1318
80 e 22" Boring terminated at 60 ft bgs
U = SHELBY TUBE R = ROCK CORING FIELD G/C (MAKE/MOO. );
S =SPLIT SPOON/ CONT. CORING H= HYDROPUNCH G/C OPER:
C=CUTTINGS 03 OTHER COMMENTS:

E-57




CEMS TEAM
WAG 3 RI
LITHOLOGIC LOG

LITHOLOGIC LOG

BORING/WELL NO: 005-016

PAGE 1 of 1

racury: PADUCAH GASEOUS DIFFUSION PLANT

sme WAG 3 SWMU 5

prosecTNO: 1999006

cuentrosecr: BECHTEL JACOBS

oruer: . KEVIN VAN DE VUSSE

contractor: TN & A

priu. contracTor: FUGRO GEOSCIENCES

BOREHOLEDA: 2"

prustarT: 07/27/98 0951

orucenn: 07/27/99 1110 ToraLpertH: 20

FTBGS

pRILL METHODY RIGTYPE: DPT

cooromates: N 197.01 E -6490.87

PROTECTIONLEVEL: D

woeemey:  VIRGINIA MULLINS

aevation 370.35 FramsL

TS
DEPTH SAMPLE RAD | yonrT.
LITHOLOGIC DESCRIPTION LITHOLOGY COMMENTS
N frervad] Numser | REGRYERY| cem | YRGS ' ,
1T BRED |0 Sty GRAVEL, roots, subangular to subrounded, greyish === TIME: 1055 07/27/88
. saut brown (10VRS/2), dry
§ -
10
15
Sandy CLAY, firm, fine to meduim sand, mottied grey o= — TIME: 1
| @m0 [ 15 | s [ o | (OYRE)and brownish yelow (0YREB), moist :*2z_.] TIME: 1000
20 — Boring terminated at 20 ft bgs|
] Groundwater sample
b collectad at 15 to 20 ft bgs
2 on /6, sample ID
n 005016WAQ60
ap -
35 —
]
40 -—
45 -
50 -
55 -
]
]
U = SHELBY TUBE R = ROCK CORING FIELD G/C (MAKEMOD.):
S = SPLIT SPOON CONT. CORING H = HYDROPUNCH _ G/C OPER.:
C=CUTTINGS 0=QTHER COMMENTS:

E-58




CEMS TEAM

WAG 3 Rl
LITHOLOGIC LOG
LITHOLOGIC LOG | BORING/WELL NO: 005-017 | PAGE 1 of 1
rcu: PADUCAH GASEOUS DIFFUSION PLANT sme WAG 3 SWMU 5
rroJcTNO: 1983006 cuentmrossct: BECHTEL JACOBS | DRILER: KEVIN VAN DE VUSSE
conNTRACTOR: TN & A priL contractor: FUGRO GEOSCIENCES BoREMOLEDI: 2"
oruLsTaRT: 07/27/99 1310 priLeno: 07/27/89 1400 votaLberT: 37 FTBGS
prRILL mETHOY RIG TYPe: DPT cooromnates: N ~46.07 E -6512.94 proTeCcTIONtEVEL: D
poe— VIRGINIA MULLINS Bevation 369.43 Frams
DEPTH SAMRLE o uo“-:i'& LITHOLOGIC DESCRIPTION LITHOLOGY COMMENTS
N inrervau] numser |RESEYE] oew | ORS :
0 O W T WG T | Clayey SILT, rools, groyish brown (10YRBI2), dry =] TIME: 1400 07727789
5
10
16 —
; , gravelly CLAY, maduim to sand, =]
1% ol 30 G0 ') ol hmbrum::;. Mwmnmm e TME: 325
] BAno (10YRS/8) and light grey (10YRTH), molst, trace wet =
20 ~ | Stty CLAY, fm, some meduim grained sand, derkyeliowish | - - o TIME: 1350
. A8 -| brown (10YR4/S), brownish yellow (10YRE/8), and lightgrey | = =
N . (10YR7/2), molst
25—: TINE: 1345 -
] Groundwater sampla
30 ] collected 81 24 &0 28 ft bys
] on B/5, sample 1D
4 005017WNBO
s - e m, 228 - N glwyﬂi.m.ﬁmhnndlumgmlnadm.yalmm [::::::
] Boring terminated at 37 t bge
]
4 -
“
2
& -
m -l
U = SHELBY TUBE . R =ROCK CORING FIELD G/C (MAKEMDD.Y
S = SPLIT SPOON/ CONT. CORING H x HYDROPUNCH G/COPER::
C=CUTTINGS O=OTHER COMMENTS:

E-59




CEMS TEAM

WAG 3 Rl
LITHOLOGIC LOG
LITHOLOGIC LOG | BORING/WELL NO: 005-01 PAGE 1 of 1
raciry: PADUCAH GASEOUS DIFFUSION PLANT ‘ sme: WAG 3 SWMU 5
rrosecTNO: 1999006 cuentProuecT: BECHTEL JACOBS prier:  JEFF BROWNFIELD
contracToR: TN & A oriLL contracTor: MILLER DRILLING BoreHOLEDIA: 8 1/4 "
oriLsTART:  12/15/99 1540 oriLEnD: 12/17/99 1029 TotaLDEPTH: 60 FTBGS
priLL METHOD/RIG Tyre: AHSA cooromnates: N 205.46 E -6740.06 PROTECTION LEVEL: B
Angle45° Azimuth: 2107
woceeney:  VIRGINIA MULLINS Dirgcﬁona| Bearing: Southwest eevation:  370.67 - Framsy
. RAD HE&S
DEPTH SAMPLE MONIT. LITHOLOGIC DESCRIPTION LTHoLOGY COMMENTS
D IntervaL| numser |REGRYERY| cem | Yo -
- -
b SILTY CLAY, slightly piastic, yellowish brown (10YR6/2) and
] some grey (10YR5/1), slightly moist
5]
T 078 0 Bra0 | oo | Silty CLAY, firm, slightly plastic, mottied light brownish grey 4 TIME: 1555 12115/99
$A014 (10YR6/2) and some yellowish brown (10YR5/8), moist
15—
20 ]
2%— Y3 %158 NA NA wa | Norecovery ] TIME: 0835 12/17/89 -
N Sandy CLAY, plastic, medium to coarse grained, chert
0] cobbles, yellowish brown (10YR5/6), moist
I~ TO50TE 15 BKGD 00 | Sandy CLAY, firm; medium subangular grained, traue-che_rt ] TIME: 0900
SAOAT gravel, very pale brown (10YR7/4) and some brownish yellow =
g5 (10YRS/8), moist.
45—
T CLAY, hard, some medium sand, trace black, yeliowish == TIME: 0930
1 X4 3A050 225 BKeD 00 | brown (10YR5/8) and light grey (10YR7/1), moist ] -
45 -
= 005018 y y Sandy CLAY, firm, medium to coarse grained sand, v TIME: 1330
0 R sars | 30 | SKED | 09 | pangular, yellowish brown (10YRSB), some grey e
1 (10YR6H), and trace black (10YR2/1), wet a0 e on
55— 12116, sample ID
A Sandy CLAY, firm, medium to coarse grained sand, 005018WA085
i - subangular, yellowish brown (10YR5/8), some grey = TIME: 1355
g0 B smsa BKGD oo (10YR6/1), and trace black (10YR2/1), wet b Boring terminated at 60 t bgs|
U = SHELBY TUBE R = ROCK CORING FIELD G/C (MAKE/MOD.):
®-= SPLIT SPOON/ CONT, CORING @)= HYDROPUNCH G/C OPER:
C = CUTTINGS 0=0THER COMMENTS:

E-60



CEMS TEAM
WAG 3 RI
LITHOLOGIC LOG

LITHOLOGIC LOG | BORING/WELL NO: 005-019

PAGE 1 of 1

racLry: PADUCAH GASEOUS DIFFUSION PLANT

sme: WAG 3 SWMU 5

proiecTno: 1999006 cuenterosecT: BECHTEL JACOBS oriLer: JEFF BROWNFIELD
contracTor: TN & A priLL contractor: MILLER DRILLING BOREHOLEDIA: 8 1/4 "
pruLstart:  12/10/99 0950 priLeno: 12/14/99 1612 TOTALDEPTH: 60 FTBGS

DRILL METHOD/ RIG TYPE: AHSA cooronaTEs: N 203.81 E -6459.45

PROTECTION LEVEL: B

Angle: 457 Azimuth: 210°

ocaznsv: VIRGINIA MULLINS/CHARLES CALLIS _Directional Bearing: Southwest

ELEVATION: . 370.17  rFrams.

a5
DEPTH SAMPLE RAD | yonIT.

RECOVERY oy | YOO§

LITHOLOGIC DESCRIPTION
¥ InrervaL| Numeer | 298

LITHOLOGY COMMENTS

CLAY, plastic, brown (10YRS#6) and siight grey (10YRS/1)

10 il BXGD | a0 | CLAY, plastic, trace subangular chert grave!, brown

(]
-

SADI4

(10YR5/5) and slight grey (10YRS/)

-
]

b
55— Y2 ;ﬁ’g BXGD 00 | Sandy CLAY, plastic, medium to coarse grained
30—
NG Saoa? BKGD 00 | SAND, grey (10YR6/1)
25— ' CLAY, plagtic, brown (10YR5/6)
40—
I~ 005018 e R SAND, medium grained, limited recovery, grey (10YRE/1)
SAQ59
45 i

80— 005018 030 BKGD 20 | Clayey SAND, firm to medium grained, subangular, frace

J TIME: 1005 12/10/29

= TIME: 1030

=4 TIME: 1300

=] TIME: 1320

2t TIME: 0850 1211499

SATT3 ey
. gravel, yellowlsh brown (10YR5/8), saturated Groundwater sample
] collected at 60 ft bgs on
55— 12/14, sample ID
] . 005019WA085
G 005019 045 BKGD ) Clayey SAND.. firm to medium grained, subangular, trace —— TIME: 0935
© : gravel, yellowish brown (10YRS/8), saturated 2| Boring terminated at 60 fi bgs
U = SHELBY TUBE R = ROCK CORING FIELD G/C (MAKE/MOD.):
®= SPLIT SPOON/ CONT. CORING @®= HYDROPUNCH G/C OPER.:
€ =CUTTINGS O=0THER COMMENTS:

E-61




CEMS TEAM

WAG 3 Rl
LITHOLOGIC LOG
LITHOLOGIC LOG | BORING/WELL NO: 005-020 PAGE 1 of 1
racury: PADUCAH GASEOUS DIFFUSION PLANT sme: WAG 3 SWMU 5
proJecTNo: 1999006 cLentrrosec: BECHTEL JACOBS orer:  JEFF BROWNFIELD
contrRAcTOR: TN & A DI'\;lLL contractor: MILLER DRILLING BOREHOLEDIA: 8 1/4 "
priLsTART:  12/07/99 1422 oriLLEND: 12/09/99 1112 votaLpePTH: 60 FTBGS
DRILL METHOD/ RIG TYPE: AHSA cooroimates: N 92.79 E -6341.79 PROTECTION LEVEL: B
occeosy:  VIRGINIA MULLINS DrS i onal Bamng: oot mevaron 37102 Frawse
Hi&S ,
DEPTH SAMPLE A0 _| monrr, LITHOLOGIC DESCRIPTION LITHOLOGY COMMENTS
FT  pnrervaL| Numper |FEGEERY[ cem | Ypes :
o—: Silty CLAY, mattied grey (10YRG/1) and yellow (10YR7/6)
5]
TG ST ) BkaD | 00 | Clayey SILT, firm, mottled grey (10YRG/1) and brownish | TIME: 1445 12107/99
. SAnA yellow (10VRE/B), dry
15—
s
s Y3 005020 30 BKGD 00 | Sandy CLAY, stiff, trace medium grained sand, trace gravel, 1 TIME: 1535
SA% plasitc, grey (10YR6/1) and some brownish yellow .
] (10YR8/8}), moist
301
NG gﬂ? 30 #xap | oo | Sandy CLAY, fim, fine to medium sand, plastic, yellowish 1 TIME: 0845 12/09/9
. brown (10YR5/8) and grey (10YR6/1), moist 1 ’
7 Saturated
w0 _
T @ | a0 Bkap | 0o | CLAY, hard, siighty plastic, yellowish brown (10YRS/8)and  [c i TIME: 0920
] SADSO some grey (10YREM), moist Saman
- 005020 CLAY, stiff to hard, trace medium grained sand, plastic, oty TIME: 1040
R K s | 20 | 8K | B0 | Ly ish brown (10YRS/E) and grey (10YRBH), moist oSl Groundvater sample
i| collected at 60 ft bgs on
55— 12/9, sample D
- d 005020WA085
] — No recovery === TIME: 1345
gy P C SADSS 0 NA NA =527 Boring terminated at 80 ft bgs
U = SHELBY TUBE R = ROCK CORING FIELD G/C (MAKE/MOD.):
@)= SPLIT SPOON/ CONT, CORING ©=HYDROPUNCH G/C OPER.:
C=CUTTINGS 0=0THER COMMENTS:

E-62




CEMS TEAM
WAG 3 RI
LITHOLOGIC LOG

LITHOLOGIC LOG

BORING/WELL NO: 005-021

PAGE 1 of 1

racy: PADUCAH GASEOUS DIFFUSION PLANT

ste: WAG 3 SWMU 5

PrRoJECT No.: 1999006 -

cuentrrosec: BECHTEL JACOBS

orier:  JEFF BROWNFIELD

contracToR: TN & A

pritL contracTor: MILLER DRILLING

BOREHOLEDIA: 8 1/4 "

priLsTART:  12/20/9

9 0851

praLenD: 12/20/99 1628

ToraLDEPTH: 60

FTBGS

DRILL METHOD! RiG TYype: AHSA

cooroinates: N -49.76 E -6442.25

PROTECTIONLEVEL: B

woeeeney:  VIRGINIA MULLINS

Angle: 45° Azimuth: 315°
Directional Bearing: Northwest

eevaton:  369.19  FramsL

H&S
DEPTH SAMPLE RAD | yonrT.
- LITHOLOGIC DESCRIFTION LITHOLOGY COMMENTS
T InrervaL| numser [RERTY| cem | Yoy
= - .
j Gravel road surface
] Siity CLAY, friable, dark yellowish brown (10YR4/8), slightly
54 moist
] Trace iron oxide nodules
T oo ) BKGD | 69 | Sity CLAY, firm, trace iron oxide nodules and black organles, [=c.cq TIME: 0910 12120/89
mattled pale brown (10YR6/3) and brownish yeflow
] (10YR5/6), moist
15—
20—
- Yz 005021 15 BXGD 00 | CLAY, fim, plasitc, trace fine sand, mottled grey (10YR8/1)  [<E : 0935
] and yellowish brown (10YR5/8), maist —
“ - Chert cabble fragments
1NG a0 BXGD 00 | Sity CLAY, finm, friable, trace fine sand, mottied yellow =54 TIME: 1010
SAMT (10YR7/8) and brownish yellow (10YR6/8), dry =
25 .
]
o
R
7 00502 a0 pxad | oo | CLAY, hard, fine sand, medium to soarse grained sand, Py oo TIME: 1235
b plastic, yellowish brown (10YRS/8) and some grey S
£ {10YR6/), moist ’
0— X5 Qos0at 30 BKGD 0.0 saﬂs:)’ Cle-:‘Y. _Sf:'ﬂb'to hard1, g;;;[oame::lum 9'3111'\093;63;‘114. = :...‘_‘, TIME: 1310
N :r;stc' yellowish brown ( ) and grey ( b Groundwater sample
“ : collected at 60 ft bgs on
55— 12120, sample ID
- 005021WA085
3 » No recovery =—=—" TIME: 1335 :
o = :
. 8 SADBS NA NA NA .- Boring temminated at 60 ft bgsl
U = SHELBY TUBE R = ROCK CORING FIELD GIC (MAKE/MOD.);
©= SPLIT SPOON/ CONT. CORING ©= HYDROPUNCH GIC OPER::
€= CUTTINGS 0= OTHER COMMENTS:

E-63



CEMS TEAM
WAG 3 RI
LITHOLOGIC LOG

LITHOLOGIC LOG | BORING/WELL NO: 005-022 PAGE 1 of 1
saciury: PADUCAH GASEQOUS DIFFUSION PLANT ste WAG 3 SWMU 5
proJecT No.: 1999006 cuentrrosect: BECHTEL JACOBS prier:  JEFF BROWNFIELD
conTRAcTOR: TN & A pritt contracTor: MILLER DRILLING BOREHOLEDIA: 8 1/4 ™
pricstart:  01/05/00 0920 priLeno:- 01/06/00 1027 TotaLDEPTH: 60 FTBGS
DRILLMETHOD/ RIG TvPE: AHSA cooroivates: N -50.53 E -6953.73 PROTECTION LEVEL: B
Angle: 45° Azimuth: 30°
woeeev:  VIRGINIA MULLINS Diractional Bearing: Northeast eevaron:  360.31  Frawst
DEPTH SAMPLE RAD | v
: LITHOLOGIC DESGRIFTION LITHOLOGY COMMENTS
D Inrerva|numser |FESRYTRY[ cem | YRR
o] Gravel road surface
] Clayey SILT, dark yellowish brown (10YR4/4), dry
5—
1
10 : 3 005022 20 BKGD 20 | Slty CLAY, firm, slight plastic,trace fine snad, mottled light 1 TIME: 0930 01/05/00
— grey (10YR7H) and yellowish brown (10YRS/8), moist -
15~
I~ W52 20 BKGD oo | Sity CLAY, stiff, trace iron oxide nodules, mottied light grey -4 TIME: 0855
» _ SAD3S . (10YR7/7) and yeliowish brown (10YR5/8), dry =
=
0] ,
I~ 30 BKGD 0o | Sandy CLAY, stiffto hard, friable to slightly plastic, fine e
SAMT sand, mottied browniish yellow (10Yr6/6), and light grey -
] (10YRT712), cry
40—
I~ 005022 a0 BKGD oo | CLAY, hard, littie sand and chert gravel, yellowish brown ipighytyky
SA0SD : (10YR5/6) and light grey (10YR7/2) s
‘5-._
- 005022 Clayey SAND to SAND, fine to gravel, subangular, chert [ 2o L
O AN sas {15 | BP9 | raments, brownish yellow (10YRE/G), some light grey Z.Z5] Nosoll cuttings collected
. (10YR7/1), trace biack (10YR2/1), moist '
N Groundwater sample
55— collected at 60 ft bgs on 1/6,
- sample ID 005022WA085
I PO o ° NA | NA | Norecovery Boring teminated at 60 ft bgs
U = SHELBY TUBE R =ROCK CORING FIELD GIC (MAKE/MOD.):
@®= SPLIT SPOON/ CONT. CORING @=HYDROPUNCH GIC OPER:
C = CUTTINGS O=0THER COMMENTS:

E-64




CEMS TEAM

WAG 3 RI
LITHOLOGIC LOG
LITHOLOGIC LOG | BORING/WELL NO: 005-026 - PAGE 1 of 3
raciur: PADUCAH GASEOUS DIFFUSION PLANT sme: WAG 3SWMU 5
FrosecTNO: 1999006 cuenvrrosec: BECHTEL JACOBS pruer:  DARRIN HUNTER
contracToR TN & A orauL contracTor: MILLER DRILLING BoReHOLEDIA: 5 1/4”
prusTART: 09/23/89 1320 orLeno: 09/25/99 1045 TotaLperre 158 FTBGS
priL meTHoovrug Tvpe: DWRC | cocromares: N -32.63 E -6310.38 proTecTioN LEVEL: D MODIFIED
oceepey:  BRIAN JENKS aevaton: 368.42 rrams
HES
DEPTH SAvPLE RAD | wonrr, LITHOLOGIC DESCRIPTION LTHOLOGY COMMENTS
FD  inrerva Numeer | FEGRETY| ceu | YOS5
]
E a - I SILT, trace very fine sand, brown to yellowish-brown, molst Red BKGD =70 cpm
"
18 NA gxap | o | Nosample
10—
5 5 A _— o SILT, tracs vary fine sand, brown to yeliowish-brown, moist
e ' SILT, trace vary fine sand, fow small gravels, brown to
] % A BKGD | 0 ygllowish-brown,
2 ] GRAVEL, some coarss sand, angular, moderately
1%¢ A o | wellsored ,
.
1> A I %m&m SILT, saf, plastic, yeliowish brown and
] Sitty CLAY/Ciayay SILT, firm, denss, piastic, yeliowish
1@ NA BNGD 0 brown and grey, moist to wet :
-]
1% A oo | o [ CLAY: T, plastic, homegenous, grey
o]
. E . A o o ﬁ'm?&uﬂqm.mmusm
“ 1 - | Sitty CLAY and clayay SILT, fim to densa, plastic, yaliowish
b NA BKGD ° brown to brown
-] .
__', . - G0 o %ﬁm& vary fine grained sand, well-sorted, light
&7 Sity, sandy CLAY, very fine grained sand, fow graveis,
1 G KA BKGD [ wall-sorted, ight brown to tan
o]

U = SHELBY TUBE
= SPLIT SPOON/ CONT. CORING
C=CUTTINGS

R =ROCK CORING FIELD G/C (MAKE/MOD.):
B=HYDROPUNCH G/C OPER:
O=0THER COMMENTS:

E-65




CEMS TEAM
WAG 3RI
LITHOLOGIC LOG

LITHOLOGIC LOG

BORING/WELL NO: 005-026

PAGE 2 of 3

racury: PADUCAH GASEOUS DIFFUSION PLANT

sme: WAG 3 SWMU 5

prasecTNO: 1999006

cuentrroceer: BECHTEL JACOBS

orer:  DARRIN HUNTER

contrRacToR: TN & A

prt contracTor: MILLER DRILLING

BOREHOLEDI: 5 1/4"

pruLstarT:  09/23/99 1320

oreLeno:  09/25/99

1045

totaLperrh: 158

Fracs

priw MeTHODY R TYee: DWRC

cooromates: N -32.63 E -6310.38

erotecTion LEve: D MODIFIED

toccensy: BRIAN JENKS

eevaton: 369.42  Frams

v T 1es v
DEPTH SAMPLE RAD | mONIT. ,
2 LITHOLOGIC DESCRIPTION LITHOLOGY COMMENTS
D ivtervac| Numeer | FESRERY] oo | YOGS B \
]
i [—=- =4 Topofthe RGA61to
- ol ¥
18| == | v 8| o Sity GRAVEL, chert, anguler F oo 62ftbgs
h [ =2-29
. Bk
- _ SAND and GRAVEL, fine to coarse grained sand, )
18 NA o | subrounded gravel, moderately well sorted e
o . Ft1e. 9
] t e
. m GRAVEL and SAND, fine to coarse grained sand, Y
1 G 055 NA 0 subangular to subrounded gravel, chert, moderately well ctat
. WOO75 sorted '*c'o.l
e GRAVEL and SAND, coarss grained sand, subangularto  [- ¢ .
1 NA ee0 | o [ subrounded gravel, chert, modsrately well sorted PR
: "o:-.=
o
. s | - . SAND, some gravel, medium to coarse grained, mod Y
14 WAES NA BGD | 0 | well-sorted : <tat
E Fle. 3
s te
] wsas SAND, very fins to medium grained, traca silt, angular,
4 N8 | wame | A B0 | ® | welkgorted '
0 =
. ] Sity SAND, very fine to fine grained, well-sorted, subangular |- - .- 4
3 Z-Io]
4 8 waoes | NA BKGD 0 [-2-01
=] — Sily CLAY, soft very fine to fins rained, yelowish brown =~ =~ J
] wato | NA moo | o [(10YRSE) IIIs]
100 _ o-2-]
-] CLAY, homogenaus, plastic, dark grey to greenish gray i
] NA | B0 0 - 1 Top of McNalry 103 to
105 — 4 105ftbgs . -
] CLAY, fight, plastic, dark grey, moist to damp '
00Saz8
] WAt NA BKGD ]
1m0 . ,
N CLAY, moderately dense to dense, silty semi-plastic to
] NA BGD | O | plastic, dark grey to black
" : .
] CLAY, moderately dense to dense, silty semi-plastic to
N NA BKGD v | plastic, dark grey to black
120
U= SHELBY TUBE R = ROCK CORING FIELD G/C (MAKEMOD.)
(©= SPUIT SPOON/ CONT. CORING (®= HYDROPUNCH G/C OPER.:
© = CUTTINGS ©0=0THER COMMENTS:

E-66




CEMS TEAM
WAG 3 RI
LITHOLOGIC LOG

LITHOLOGIC LOG

BORING/WELL NO: 005-026

PAGE 3 of 3

racury: PADUCAH GASEOUS DIFFUSION PLANT

sme: WAG 3 SWMU 5

prosectno: 1999006

cuenterosecT: BECHTEL JACOBS

pruer  DARRIN HUNTER

conmactor TN & A

oriL conractor: MILLER DRILLING

aa@u.suw 5 1/4~

prustart:  09/23/98 1320

oreLeno: 09/25/99 1045

rora.oerr: . 158 FTBGS

pRILL METHODY RiG TYPe: DWRC

cooromates: N -32.63 E -6310.38

proTecrionLeve: D MODIFIED

wccensy:  BRIAN JENKS

gevation: 369.42  rFramse

“HaS
DEPTH savme | * | mon LITHOLOGIC DESCRIPTION LIHOLOGY COMMENTS
D IntervaAL] NuMBER cu | YOGS ‘
120 BKGD =
: GLAY, moderately denea to dense, semi-plssticto plastle, [ o0 60 cpm
] NA U | dark grey to black &
125 -:
4 N BXGD o | CLAY, soft to firm, homagenous, piastic, biack [
130 :"
] NA _— » w.MMﬁmmmmme ;:
135 ] ::
E CLAY, danse, hard, few small gravels, homagenous, K
] NA o | pimstic, biack =
10 ] =
4 CLAY, denss, hard, few small gravels, homogenous, [~
] A Bxo | o | plastic, biack 5
s — : £
. NA 0 CMY,dmhrhpmths.gwyhm;my
10 ’
b CLAY, similar to previous intervals, grey to light grey
] NA B0 )
185 ]
N . CLAY, similar to intervals, to
] - . previous groy to ight grey 1 Boring terminated at
. 1 : 158 ft bgs
185 ]
10—
15
180 ]
U =SHELBY TUBE . R = ROCK CORING FIELD G/C (MAKE/MOD.):
(®=8PUIT SPOON/ CONT. CORING B= HYDROPUNCH G/C OPER.:
C = CUTTINGS 0=O0THER COMMENTS:

E-67




CEMS TEAM
WAG 3RI
LITHOLOGIC LOG

LITHOLOGIC LOG

BORING/WELL NO: 005-027

PAGE 1 of 1

racur: PADUCAH GASEOUS DIFFUSION PLANT

sme WAG 3 SWMU §

ProsEcTNO: 1999006

cuentrrossc: BECHTEL JACOBS

prRer: - JEFF BROWNFIELD

contracToR: TN & A

oriu. contractor: MILLER DRILLING

BorenotEpi: 4 1/2"

oruLsTART: 08/19/99 1650

orureno: 08/20/99 0915

ToraLDEPTH: D1

FTBGS

DRILL METHODY G Tvee: HSA

cooromates: N 15.08 E -6300.24

PROTECTION LEVEL:

D MODIFIED

1 woceepsy: SCOTT DOLVIN

ELEVATION: 309.68  Framst

HES
DEPTH SAMPLE RAD_|monrr. LITHOLOGIC DESCRIPTION UTHOLOGY COMMENTS
T hnrervad numeer |REGRTRY| oo | YRGS ;
0—
5
10—
15 ":
P wrg e Clayey SAND with some gravel, medium siifness, finets | — — 1ME: 1700
8AD21 medium well-sorted sand, tanish grey (10YR7/2) ity
NG e Clayay, gravelly SAND, fine to medium wel-sorted (2,4 TIME: 1745
- ] A4 subrounded sand, well rounded gravel, rust brown " |
] 1 (7.5YRS5) motted with light gray (7.5YR6H)
2]
RN g e Gravelly SAND with some clay grading, well-sorted === TIME: 0805
9 5ACSS subangular to subrounded gravel, rust brown (7.5YR5%B)toa [
- tanish grey (25Y7M)
“ ——
45—
™M 005027 w Sity, sandy CLAY, very stiff, fine well-sortad sand, ight oo ny TIME: 0825
50— BADS1 tanish grey (10YR7/1) mottied with rust brown (10YRS/8) ooy
] Boring terminated at 51 ft bs
55—
]
o
U=SHELBY TUBE R = ROCK CORING FIELD G/G (MAKE/MOD.);
= SPLIT SPOON/ CONT. CORING ©=HYDROPUNCH /C OPER:
C=CUTTINGS 0=0OTHER COMMENTS:

E-68




CEMS TEAM

_WAG3RI
LITHOLOGIC LOG
LITHOLOGIC LOG | BORING/WELL NO: 005-028 PAGE 1 of 1
racurty: PADUCAH GASEOUS DIFFUSION PLANT sme: WAG 3 SWMU 5
prosecTNo: 1999006 cuentrrosect: BECHTEL JACOBS oruer  JEFF BROWNFIELD
contracToR: TN & A oritt contractor: MILLER DRILLING soremoLeDA: 4 1/2°
priLsTart: 08/20/88 1345 oruLeno: 08/20/99 1630 ToraLoermi: 51 FTEGS
oRiLL MeTHOYRIG TYPE: HSA cooromares: N 200.19 E -6751.83 erotecTionLeve: D MODIFIED
woeeeney: SCOTT DOLVIN aevanon:  370.21  rFrams.
DEPTH SAMPLE RAD | o, '
e : UTHOLOGIC DESCRIPTION LTHOLOGY COMMENTS
Fn Numser | FEGRVERY| eow | YOOB
0 ~—
5
0
15-;
] Sandy GRAVEL wih ciay, medium to coarse sand, —— ThE: 1355
x- 0 m 30 o | subangular to subrounded gravel, brownish rust (5YR4/6) L ¢
mottied with tanish grey (SYRE/1) b
1Nz a0 o | Sandy, gravely CLAY, fine to medium subrounded Frd TIME: 1505
b SAZS wal-soried sand, brownish rust (SYR4/6) moltied with LR
- tanish grey (SYRS/)
=
® 106G [ -] a0 Gravelly, ciayey SAND, medium to fine well-sorted sand, c.' s TIME: 1530
b ARS8 mixed coloration of dark rust brown (SYR4/5) with medium e e
o] groy (5YREH), siightly demp
=
Ny [ wo | 0 Sandy CLAY grading to @ clayey SAND, stif, nstbrown == TIME: 1545
& — SADS1 (5YRS/8) mottied with tanish grey (7.5YR7/1) [ :
. Boring terminated at 51 ft bgs
=
o
U= SHELBY TUBE R = ROCK CORING FIELD G/C (MAKEMOD.)
®= SPLIT 5POON/ CONT, CORING ©®=HYDROPUNCH G/C OPER.:
€= GUTTINGS O=OTHER COMMENTS:

E-69




CEMS TEAM
WAG 3 R|
LITHOLOGIC LOG

LITHOLOGIC LOG

BORING/WELL NO: 006-009

PAGE 1 of 1

racury: PADUCAH GASEOUS DIFFUSION PLANT

sme= WAG 3 SWMU 6

proJecTNo: 1999006

cusnwrrosecr: BECHTEL JACOBS

pruter  KEVIN VAN DE VUSSE

CONTRACTOR: TN&A.

pree contractor: FUGRO GEOSCIENCES

BOREHOLEDA: 2 "

oruLstarr:  08/04/99 0951

preLeno: 08/04/99 1110

TotALDEPTH: 21 FTBes

DRILL METHOVRIG TvPE: DPT

cooromates: N 168.33 E -6269.09

PROTECTION LEVEL: D

woceensy:  VIRGINIA MULLINS

gevanion: 370.78  Framst

H&S
DEPTH SAMPLE RAD | yon.
- LITHOLOGIC DESCRIPTION LITHOLOGY COMMENTS
N hwvrervad] numser | REGRYERY| cem | YOO8
o_
] lty CLAY, st Bl ron axide nodules, brownish yellow  ———{
s XOC| % | s | meo | o [ (10YRSB) motted wih some grey (1OYRS), lifevery |- - = | TIME: 0955 080488
4 dark greyish brown (10YRA/2), dry SR
i odEd oo | o - < ] TME 1020
] SAo0e Sty CLAY, firm, lite iron oxide nodules, brownish yellow | = = 7
v N 008009 © 0 (10YR6/8) motiled with soma grey (10YRSM), littie very - -~ -~ 7 TIME: 1035
. 8A012 - BKGD dark greyish brown (10YR3/2), dry g
] ilty CLAY, firm, littie iron oxide nodules, brownish yellow
15 (10YRE/B) mottied with some grey (10YREM), Itlevery  F=—="J 1. 1045
J 4 wmu 30 0 \Idykgmylshbmwn(WYRSIZ),dry ‘ F = -
AN | wmow | o | e | 0 ayey SILT, friable, light grey (10YR7/2) matted with |- = = | TIME: 1100
2 A3 brownish yeliow (10YRE/B), dry iy 21 fibge
] , gravelly CLAY,, firm, medium to coarse sand,
4 subangular to subrounded gravel, dark yeliow brown Groundwater sample
5 (10YRA/8), moist to wet coliected at 16 t 21 ft bgs
-1 ‘| on &/8, sample ID
. 00600SWADS9
m-—-
25—
prom
]
5]
50—
P
s
U= SHELBY TUBE R = ROCK CORING FIELD G/C (MAKEMOD.):
(= SPLIT SPOON/ CONT. CORING ©=HYDROPUNCH G/C OFER.:
C=CUTTINGS 0=0THER COMMENTS:

E-70




CEMS TEAM

WAG 3 Rl
LITHOLOGIC LOG
LITHOLOGIC LOG | BORING/WELL NO: 006-010 PAGE 1 of 1
racay: PADUCAH GASEOUS DIFFUSION PLANT st WAG 3 SWMU 6
rrosecTNO: 1998006 susntrrosee: BECHTEL JACOBS prusr  KEVIN VAN DE VUSSE

contractor: TN & A

priL contractor: FUGRO GEOSCIENCES

BOREHOLEDW: 2 "

oruLstarT: 08/04/99 1250

oruLenp: 08/04/99 1450 TotaLDerTH: 21 FTBGS

oriLL METHOY RIG TYPE: DPT

cooromares: N 143.33 E -6237.14

PROTECTIONLEVEL: D

weeensy:  VIRGINIA MULLINS

aevanion:  370.59  rFrams

H&S
DEPTH SAMPLE RAD | woniT.
LITHOLOGIC DESCRIPTION LTHOLOGY COMMENTS
D lnverva] nuweer | FERERY| o | ey
?
] Sty CLAY, s#ff, some subangular gravel, trace fine send,  -——o __
s | o | 2 | mco | o [ tmce wood, motled ight grey (1OYR7/) and e brownish | = = J TME: 1300 0804199
1 ysilow (10YRG/8), dry ] TIME: 1315
1 20| S | 3 | ®®© | © \SMyCLAY, stiff, some subangular gravel, traco fnesand, | = =
10~ trace wood, mottied Eght gray (10YR7/1) and fitie brownish F———
Q[ Soe | 2 | =0 | N yelow(iOYRER), dry F =]
: TIME: 1335
~ CLAY, finn to stiff, mettied very pale brown
-] (10YR773) and brownish yeliow (1DYRBIE), dry |
o _'_—_—'c.
15 proviag 30 BKGD 0 \Sarn:y. gravelly, CLAY, fim, medium to coarse grained L_;"::_]
] sand, subangular to rounded grave!, mottied grey TIME: 1400
D~ 5 ) (10YR6/) and dark yellowish brown (10YRE/8), dry —— TIME: 1420
q \Sandy.gmullych.mdlumbmund. Refusal at 21 ft
e subanguiar gravel, dark yellowish brown (10YR&/6), dry bgs
-]
35 ]
©-
]
45 —
50—
5~
:
o
U = SHELBY TUBE R = ROCK CORING FIELD G/C (MAKE/MOD.Y
(§= SPUIT SPOON/ CONT. CORING ©= HYDROPUNCH G/C OPER.:
C=CUTTINGS 0=OTHER COMMENTS:

E-71




CEMS TEAM
WAG 3R
LITHOLOGIC LOG

LITHOLOGIC LOG

BORING/WELL NO: 006-011

PAGE 1 of 1

racimy: PADUCAH GASEOUS DIFFUSION PLANT

s WAG 3 SWMU 6

rRoEcTNO: 1998006

cuentrrosect: BECHTEL JACOBS

oreter: - KEVIN VAN DE VUSSE

contRacTorR: TN & A

orL contractor: FUGRO GEOSCIENCES

BOREHOLEDIA: 2 "

pruLstarr: 08/04/89 1515

orueno:  08/04/98- 1610

TOTALDEFTH: O FTBGS

oRiLL MeTHoo/RiIG TYPE: DPT

cooroinaTEs: N 133.88 E -6216.69

PROTECTIONLEVEL: D

ELEVATION: 370.42  Frams.

woeemev:  VIRGINIA MULLINS

HES
DEFTH SAMPLE RAD | MONTT.
- LT LITHOLOGIC DESCRIFTION LITHOLOGY COMMENTS
FN Interva| Numaer | REGRVERY] cpy | YOU'S
(FT) {ppm)
n—i
; .
SILT, firm, mottied Bght grey (10YR7/1) and —] .
s-] 0 wi an BXGD 0 brownish ysliow (10YR8/8), dry F = = ] TIME: 1520 08/04/38
Silly CLAY, sti, greenish grey (SGYS5/1), dry E - -
1¢C 005011 an o C = T J TIME: 1540
] 8A008 Silty CLAY, some gravel, grey (10YR5/1), dry L = T
10— Refusal at8 ftbgs
] | Groundwater sampie
9 collected at4 o 8 ft bgs on
15~ 8/5, sampie ID
N 006011WAD09
20—
25—
20~
35—
-]
45—
50 ]
s
o]
U = SHELBY TUBE R = ROCK CORING FIELD G/C (MAKE/MOD.):
(= SPLIT SPOON/ CONT. CORING ©= HYDROPUNCH G/C OPER.:
C=CUTTINGS 0=0THER " COMMENTS:

E-72




CEMS TEAM

WAG 3 RI
LITHOLOGIC LOG
LITHOLOGIC LOG | BORING/WELL NO: 006-012 - PAGE 1 of 1
racur:  PADUCAH GASEOUS DIFFUSION PLANT | sme WAG3SWMU 6
prosecTNo.: 1999006 cusntrrosec: BECHTEL JACOBS pruuer  KEVIN VAN DE VUSSE
contRAcToR: TN & A ori contracTor: FUGRO GEOSCIENCES BOREHOLEDIA: 2 "
priLsTarT: 08/05/98 1225 orLeno: 08/05/98 1305 TotaLoEFTH: 12 FTBGS
oriLL METHODYVRiG Tyee: DPT cooromnates: N 132.60 E -6197.12 PROTECTIONLEVEL: D
‘Loceepev:  VIRGINIA MULLINS ELEVATION: 370.26  rFramsL
DEPTH SAMPLE RAD IAO"TMI?T LITHOLOG ’ LITHOLOGY COMMENTS
| ™ rerva nussen [FESVERY cou | YSS§ | G DESGRIPTION
n—
] CLAY, firm, mottied brownish O0YRGE), lght  |———]
o3| oz | s | | o /sggummxmmammévmm 2 2 ] TME: 1230 08059
1z 008012 15 eKED ° Sity CLAY, fim, trace angular gravel, greenish grey - < T J TIME: 1245
_ SAI0 (5GYS/1), molst E< T
Lin N6 gizz 0 8XGD NA No recovery, fiquid sampie
- Refusal at 12 ft bgs
15 Groundwater sampio
] collectad at 7 to 12 ft bgs
N on &5, sample ID
N 006012WADDS
2]
=
x-]
-
o]
'q
]
-
®-
=
® 5
U= SHELBY TUBE : R = ROCK CORING FIELD G/C (MAKEMOD.:
(©= SPLIT SPOON/ CONT. CORING ©= HYDROPUNCH G/C OPER.:
C=CUTTINGS O=OTHER COMMENTS:

E-73




CEMS TEAM

WAG 3 Rl
LITHOLOGIC LOG
LITHOLOGIC LOG BORING/WELL NO: 006-016 PAGE 1 of 1
racuty: PADUCAH GASEOUS DIFFUSION PLANT s WAG 3 SWMLU 6
prosecTNo.: 1999006 cuentprosecT: BECHTEL JACOBS prusr  KEVIN VAN DE VUSSE

contRacTor: TN & A

oriL contracTor: FUGRO GEOSCIENCES

BOREHOLEDIA: 2 "

orustarr:  07/12/99 1318

pruLenn: - 07/12/99 1450

TorALDEPTH: 37 FTBGS

DRILL METHODV RIG Type: DPT

cooromates: N 99.00 E -6259.04

PROTECTION LEVEL: D

weeensy:  VIRGINIA MULLINS

etevaton:  370.94  Framse

HES
DEPTH SAMPLE RAD | yoNIT.
LITHOLOGIC DESCRIPTION UTHOLOGY COMMENTS
N ivrervaL| numeer [REGRFRY| cpm | YOO ’
S O S G | 0 | Clayey SILT, Iitie gravel, roots, light yellowish brown === TIME: 1450 07/12/89
B SAt | (10YR8M), dry :
5]
N
10—
1% 00s018 0 BXGD 0 Silty CLAY, firm, little fine sand, light brownish grey E E E E TIME: 1325
X 8A13 (10YRS2) and yellowish brown (10YRSY8), dry Srielr
15
2] ;
A Claysy, gravelly SAND, fine to medium grained sand, o, { TIME: 1345
1 B[ Sm | *® | ™ | ° | subrounded gravel cher, dark yeliwoish brown 2.
] {10YR4/S), maist
5 —
30
35— 01 ) SAND, fine to medium grained, little rounded to TIME: 1355
[ ow | | B " subrounded gravel, dark yellowish brown (10YR4/E) and
. Iitte Bight grey (10YR?/2), moist Refusal at 37 t bgs
0] Groundwater sample
’ collacted &t 32 to 37 ft bgs
] on'7/3, sample ID -
. 008018WAG38
45 -
50 -
s
o
U=SHELBY TUBE R=ROCK CORING FIELD G/C (MAKE/MOD.):
(5= SPLIT SPOCN CONT. CORING ©=HYDROPUNCH G/C OPER.:
©=CUTTINGS 0=OTHER COMMENTE:

E-74




CEMS TEAM
WAG 3 RI
LITHOLOGIC LOG

LITHOLOGIC LOG

BORING/WELL NO: 006-017

PAGE 1 of 1

raciit: PADUCAH GASEOUS DIFFUSION PLANT

sme: WAG 3 SWMU 6

provecTN: 1999006

cuenmrrosect: BECHTEL JACOBS

omuer KEVIN VAN DE VUSSE

contracor: TN & A

oreL contractor: FUGRO GEOSCIENCES

soreHOLEDIA: 2 "

oruLstar: 07/12/99 1540

pRLeno: 07/13/99 0845

ToTALDEPTH: 22 FT BGS

priL METHOY RIG TYPe: DPT

cooromates: N 153.95 E -6262.83

PROTECTIONLEVEL: D

waeemay: VIRGINIA MULLINS

EBevanion: 370.74  Erams.

&S
DEPTH BAMPLE RAD | wonrr.
—— ——] UTHOLOGIC DESCRIPTION LITHOLOGY COMMENTS
FN  inrervac] Numser [FESERY| ce | Yoom
S I ) 1 BKGD 0 Ciayey SILT, roots, light yeliowish brown (10YREM), dry  [——-——-=4 TIME: 0845 07/13%9
s_-i:
10 i .
1z wor | o | e |0 Sltty CLAY, firm, yeliowish brown (10YR6/4), molst < <  TIME: 1545 071289
15 —
P s
3 : Clayey, gravelly SAND, angular to subangular, medium « . { TIME: 1815
1 o@m | ™ | ™0 | ° | grainedgavel, srongbrown (10VRS®) moistiowet | - 1.
. Refusal at 22 ft bgs
i Groundwater sample
. collected at 17 1o 22 R bgs
] on 7H3 1o 714, sample ID
20— 006017WA038
35
-
0]
]
5]
.
85—
]
U = SHELBY TUBE R = ROCK CORING FIELD GIC (MAKEMOD.);
©=SPUT SPOON/ CONT. CORING B~ HYDROPUNCH G/C OPER:
C=CUTTINGS O=0THER COMMENTS:

E-75




CEMS TEAM
WAG 3 RI

LITHOLOGIC LOG

LITHOLOGIC LOG

BORING/WELL NO: 006-018

PAGE 1 of 1

racuy: PADUCAH GASEOUS DIFFUSION PLANT

st WAG 3 SWMU 6

prosecTNo: 1899006

cuentrrosect: BECHTEL JACOBS

orier  KEVIN VAN DE VUSSE

conmacror TN & A

priLL contracror: FUGRO GEOSCIENCES

BOREHOLEDIA: 2 "

oruLstarT:  07/13/89 0940

pruLeno: 07/13/99 1315

TOTALDEPTH: 27 FTBGS

DRiLL METHODY RiG Type: DPT

cooromatzs: N 117.33 E -6168.86

PROTECTION LEVEL: D

woceensy:  VIRGINIA MULLINS

sEvanion: - 370.42  rFransy

HAS
DEPTH SAMPLE RAD | moNmT.
LITHOLOGIC DESCRIPTION LITHOLOGY COMMENTS
FT  inrervau numser | FESETY| oo | Yo
b I - RGO | 0 | Clayey SILT, roots, lttie gravel, light yellowish brown === TIME: 1315 0711399
] A (10YRE/), dry
-
90— _ .
1R 008018 30 8KGD 0 Silty CLAY, firm, littie fine sand, some black organics, F == 3 TIME: 0950
] SAnta mottied yellowish brown (10YRS/8) and light grey S
- E {10YR7/2), moist
2 -
i i Clayey, gravelly SAND, angular fo subangular, medium «° ., | TIME: 1010
1 B s | *™® | ™ | ° | grained gravel, sirong brown (10YRSE), moistfo wat S
i ) Refusal at 27 ft bgs
8 —
~ Groundwater sample
] collected at 22 to 27 ftbgs
N on 714, sample ID
0~ 006016WAB38
5]
0~
a5
50—
g5
o]
U= SHELBY TUBE R =ROCK CORING FIELD G/C (MAKE/MOD.):

(®= SPLIT SPOON CONT. CORING

C = CUTTINGS

©-= HYDROPUNCH

0 =0THER

- COMMENTS:

GAC OPER.:

E-76




CEMS TEAM
WAG 3 Rl
LITHOLOGIC LOG

LITHOLOGIC LOG

BORING/WELL NO: 006-019

PAGE 1 of 1

raciity: PADUCAH GASEOUS DIFFUSION PLANT

sme WAG 3 SWMU 6

provecTNo.: 1999006

" cuentrrosecT: BECHTEL JACOBS

ornuer:  JEFF BROWNFIELD

contRACToR: [N & A

priLL contractor: MILLER DRILLING

BOREHOLEDIA: 8 1/4 "

oruLsTarT:  01/31/0

0 1422

preceno: 02/01/00 1522

totaLoertH: 60

FTBGS

oRILL METHODY RiG TYPE: AHSA

cooromates: N 180.27 E -6204.86

PROTECTION LEVEL: - B

wecepsy: VIRGINIA MULLINS

Angle: 45° Azimuth; 180"
Directional Bearing: South

etevanon: 37119 rFramst

HAS
DEPTH SAMPLE RAD | pioniT.
LITHOLOGIC DESCRIPTION . |umHooay COMMENTS
1 Inrervar| mumser |RESRYERY( cem | YOO
0—
] Gravel road surface
- Slity CLAY, firm, plastic, light olive grey (5Y6/2) mottisd with
54 greenish grey (10G8/1), molst
] Yellowish brown (10YR5/6)
Tz m 0 BKeD | 0o | Sity CLAY, firm to stff, trace fine sand, plastic, mottied grey H TIVE: 1455 01/31/00
’ {5YR6H) and yellowish brown (10YR5/8), moist
15—
20—
] Sandy CLAY, firm fine sand, trace medium subangular sand, |-we—=—m- )
oA BGD | 09 | mottied very pale brown (10YR7/3) and brownish yellow |2 TIME: 1540
] (10YR6/8), dry
30 Saturated
ol 20 Bap | oo | Sandy CLAY, st fine to medium subanguler sand, mottied = TIME: 0830 02/01/00
7 yellowish brown (10YR5/8) and iight grey (10YR6/4), molst E
o .
a0
TG s | s axa> | oo | CLAY, hard, plastic, yellowish brown (10YRS/8) and some [z TIME: 0850
o] grey (10YRBH), moist
LR PG Poow 05 BKGD oo | SAND, fine to medium gralned, well sorted, mottied light ] TIME: 0915
grey (10YR7/2) and brownish yellow (10YR6/4), molst et
4 Groundwater sample
- collected at 60 ft bgs on 211,
55— sample 1D 006019WAQ85
1 e SAND, medium o coarse, subangular, well sorted, dark rrmet TIME: 0855
o 0 2 B | O | yeliowish brown (10YR4/B) #4254 Boring terminated at 80 ft bs|
U= SHELBY TUBE R = ROCK CORING FIELD G/C (MAKE/MOD.):
(= SPLIT SPOON/ CONT. CORING ®= HYDROPUNCH GIC OPER:
© = CUTTINGS 0=OTHER COMMENTS:

E-T7




CEMS TEAM
WAG 3 RI
- LITHOLOGIC LOG

LITHOLOGIC LOG

BORING/WELL NO: 006-020

PAGE 1 of 1

racity: PADUCAH GASEOUS DIFFUSION PLANT

ste: WAG 3 SWMU 6

proJecTNO.: 1999006

cuentrrosect: BECHTEL JACOBS

pruter:  JEFF BROWNFIELD

contRacToR: TN & A

priLL contractor: MILLER DRILLING

BOREHOLEDIA: 8 1/4 "

pruLstart:  01/26/00 0840

prieno; 01/27/00 1429

TotaLDEPTH: 60 FT BGS

DRILL METHOD! RIG TYPE: AHSA

coorbinates: N 165.32 E -6153.17

PROTECTION LEVEL: B

Loceepsy:  VIRGINIA MULLINS

Angle: 46° Azimuth: 300°
Directional Bearing: Southwest

etevation:  370.70  rFrams.

H8S
RAD
DEPTH SAMPLE MONIT. LITHOLOGIC DESCRIFTION LTHOLOGY COMMENTS
®T)  pnrervar|Numser [FESRYERY| cem | YooF
u —
] Gravel road surface
. 3 Silty CLAY, yeliowish brown (10YR5/4), dry
J
TG s axab | ag | Sitty CLAY, firm, friable, motted light brownish grey =] TIME: 0305 01726100
. A4 (10YR6/2) and yellowish brown (10YRS/8), dry
15 —-
20 ]
’ Sity CLAY, firm, friable, with some fine to medium sand, e [—
5 ) e | 8 BKSD | 99 | 1otted light brownish grey (10YR612) and yellowish brown ] TIME: 0925
] (10YR5/8), dry
20— :
ENE 3.0 BKGD a0 | SandyCLAY, stiff, plastic, fine to medium sand, yellowish 51 TIME: 0955
SAMT, brown (10YRS/8) and light grey (10YRB/), saturated =
35 —
0~
TG %@ | axap | oo | Sandy CLAY, hard, plastic, fine to medium sand, yellowish ~ [rcer] TIME: 1255
] SAnsE brown (10YR5/8) and some grey (10YR6/1), moist —
_ Sandy CLAY, hard, fine to medium sand, yellowish brown = TIME: 1325
50 5 %6020 30 BKGD 00 :
SAO73 7
. (10YR5/8) and some grey (10YR6/1), moist Groundwater sample
1 collected at 60 ft bgs on
g5 —] 1126, sample ID
> : 006020WA085
3 — SAND, fine to medium grained, subangular, well sorted, o TIME: 1405 _
0l swes | % | BK® | 9 | some plastic ay, yellowish brown (10YR4/S), wet Boring teminsted at 60 t bgs
U =SHELBY TUBE R = ROCK CORING FIELD GIC (MAKE/MOD.):
@=SPLIT SPOON/ CONT. CORING @= HYDROPUNCH G/C OPER.:
C =CUTTINGS O =0THER COMMENTS:

E-78



CEMS TEAM

_WAG 3Rl
LITHOLOGIC LOG
LITHOLOGIC LOG | BORING/WELL NO: 006-021 PAGE 1 of 1
racitry: PADUCAH GASEQUS DIFFUSION PLANT st WAG 3 SWMU 6
prosecTno: 1999006 cuenterosect: BECHTEL JACOBS vruer:  JEFF BROWNFIELD
contracToR: TN & A oriL contractor: MILLER DRILLING BOREHOLEDIA: 8 1/4 "
oriLsTar:  01/26/00 0840 priLeno: 01/27/00 1429 TotaLDerTH: 60 FTB8GS
DRILL METHOD/ RIGTYPE: AHSA cooromates: N 1656.32 E -6155:17 . PROTECTIONLEVEL: B '
Losemev:  VIRGINIA MULLINS Diractionsl Buarng: Northeast csvamon: 37070 Frams.
DEPTH SAMPLE RO | woni, LITHOLOGIC DESCRIPTION LITHOLOGY COMMENTS
"D InrervaL|nuvser | RERIERY] cem | Yoo
° —: Gravel road surface
5_5 Silty CLAY, yeliowish brown (10YR5/4), dry
TR TOR0ZY 15 BkeD | 00 | Sitty CLAY, firm, friable, mattied light brownish grey =y TIME: 0805 01/26/00
. SAn4 {10YRS/2) and yeliowish brown (10YR5/8), dry
15 —:
20
] Sitty CLAY, firn, friable, with some fine to medium sand, -
cEpodi L BKED | 09 | roitied light brownish grey (10YR6/2) and yellowish brown -] TIME: 0925
A (10YRS/8), dry
]
30 —
I~NG mm 20 BKGD | 0o | Sendy CLAY, stiff, plastic, fine to medium sand, yellowish : 0855
. z brown (10YRS5/8) and light grey (10YRG/), saturated
a5 —
-
TN ™ | s a0 | oo | Sandy CLAY, hard, plastic, fine to medium sand, yelowish  [cez] TME: 1255
o] brown (10YR5/8) and some grey (10YRE/1), molst —
50_- 5 ezt 30 BKGD o0 S;andy CLAY, hard, fine to medium sand, yellowish brown  F7 S TIME: 1325
. {10YR5/8) and some grey (10YR6/1), moist e S Groundwater sample
] collected at 60 ft bgs on
55 1/27, sample I
] 006021WAD85
1 o] SAND, fine to medium grained, subangular, well sorted, TIME: 1405
o 0 05 BKGD | 0. some plastic clay, yellowish brown (10YR4/8), wet Boring terminated at 60 ft bgs
\J = SHELBY TUBE R= ROCK CORING FIELD G/C (MAKE/MOD.X
(= SPLIT SPOON/ CONT. CORING (®= HYDROPUNCH G/COPER: _
C=CUTTINGS O =OTHER COMMENTS:

E-79




CEMS TEAM
WAG 3 Rl
LITHOLOGIC LOG

LITHOLOGIC LOG

BORING/WELL NO: 006-022

PAGE 1

of 1

racrry: PADUCAH GASEOUS DIFFUSION PLANT

sme WAG 3 SWMU 6

proECTNO.: 1999006

cuentrroec: BECHTEL JACOBS

oruer JEFF BROWNFIELD

contracTorR: TN & A oriLL contractor: MILLER DRILLING BorexoLEDIA: 8 1/4 "
orLstart:  01/15/00 1110 oriLeno: 01/19/00 1013 TotaLDepTH: 60 FTBGS
pRILL METHOO/RIG TYPE: AHSA cooroinaTEs: N 6.49 E -6266.77 PROTECTIONLEVEL: B
Angle: 45° Azimuth: 30°
locceney:  VIRGINIA MULLINS Directional Bearing: Northeast eevaton:  360.89  rrawst
DEPTH SAMPLE RAD | yomer
L LITHOLOGIC DESCRIPTION LITHOLOGY COMMENTS
) Intervat| umer |FEGRYERY| crm | VOG5
o pa—
] Gravel road surface
5 - Silty CLAY, slightly plastic, yellowish brown (10YR5/4), moist
107 1 W 15 15 oo | Slity CLAY, fim, plastic, trace iron oxide staining, mottled i TIME: 1120 01/15/00
] light grey (10YR7/1) and brownish yellow (10YR6/8), moist
15—
20
] Sandy CLAY, hard to stiff, medium grained sand, subangular,
25 3 008022 05 BKGD oo | lloht grey (10YR7/2) and same yellowish brown (10YRS/B), T TIME: 1140
SAQ35 dry -5
R Saturated
30 —
175 Nz, 04 BKGD 00 | Sandy CLAY, firm, plastic, medium to coarse grained.sand, "] TIME: 0905 01/19/00
SAMT . : )
. brownish yellow (10YR6/6) and light grey (10YR7/1), wet to =
35 ] saturated
]
40—
TN 2 | a0 a0 | oo | Sandy CLAY, hard, plastic, brownish yeliow (1 OvRGB)nd [T TIME: 0925
] some fight grey (10YR7/4), molst SE—
- 005022 4 BKGD o | Sandy CLAY, hard, plastic, brownish yellow (10YRG/8) and = TIME: 1205
WL AN s | © ‘ % | some fight grey (10YRTA), malst 2 Groundwater sample
] collected at 60 fi bgs on
55 1/18, sample ID
i 006022WA085
] — SAND, medium 1o coarse grained, subangular, well sorted, —| TIME: 1245
o P SA%ES o Bkep | @ brownish yallow (10YR6/8) i Boring terminated at 60 ft bgs
U = SHELBY TUBE R = RDCK CORING FIELD G/C (MAKE/MOD. %
©= SPLIT SFOON/ CONT. CORING ©= HYDROPUNCH GIC OPER::
C = CUTTINGS 0=0THER COMMENTS:

E-80




CEMS TEAM

WAG 3 R

LITHOLOGIC LOG

LITHOLOGIC LOG

BORING/WELL NO: 006-023

PAGE 1 of 1

raciury: PADUCAH GASEOUS DIFFUSION PLANT

sme: WAG 3 SWMU 6

prosecT No: 1999006

cuentrroec: BECHTEL JACOBS

oruer:  JEFF BROWNFIELD

contRacToR: TN & A

oriL conmractor: MILLER DRILLING

BOREHOLEDIA: 8 1/4 "

oruLstar:  01/13/00 1325

prceno: 01/14/00 1425

toraLoerH: 60 FTBGS

DRILL METHODY RIo Tyre: AHSA

cooroivates: N 133.00 E -6301.48

PROTECTIONLEVEL: B

woaeenby:  VIRGINIA MULLINS

Angle: 45 Azimuth: 30°
Directional Bearing: East

elevation: 371.38  Frams

Tigs
DEPTH SAMPLE RAD | MonNiT.
£ LITHOLOGIC DESCRIPTION LITHOLOGY COMMENTS
D invervaL| numser |RESYERY| cem | Y9g
o —
y Grass surface
. N Siity CLAY, plastic, brownish yellow (10YR6/6), dry
b v a0 BKaD | oo | Siity CLAY, firm, trace fine sand, mottied very pale brown ] TIME: 1340 0143/00
. —1 (10YR7/3) and yollaw (10YRY/6), moist
5
]
o]
] Clayey SILT, sti, some fine sand, grey (10YR6/1) and some
25 ) = pomy oo | brownish yellow (10YRG/8), dry p 5] TIME: 1400
j Subrounded chert; gravel to cobbles
30— . ,
i "~ OoBzs 05 BKGD 00 | Sandy CLAY, stif, fine to medium subangular sand, mattied =4 TIME: 1420
SADT very pale brown (10YR7/3) and yallow (10YR7/8), molst =
%] Saturated
0]
] 006023 0 gD | oo | CLAY, hard, soms medium sand, subanguier, yellowish Fec e TIME: 1550
5 brown (10YR5/8) and some light grey (10YR7/1), molst S
]
7 006025 Ty sxaD | og | SAND, medium to coarse grained, subangular, well sorfed, FZ== TIME. 0855 01/14/00
® R i) brownish yellow (10YR&/8), molst RS Groundwalr sample
] collected at 60 ft bgs on
55 _ 1114, sample ID
N 006023WA085
] SAND, medium o coarse grained, subanguler, well sorted, ! TIME: 0830
00 05 BGD | 9 | brownish yellow (10YRE/B) 4225%] Boring terminated at 80 ft bgs
U= SHELBY TUBE R » ROCK CORING FIELD G/C {MAKE/MOD.):
®= SPLIT SPOON/ CONT. CORING ®= HYDROPUNCH @/C OPER.:
C=CUTTINGS " D=QTHER COMMENTS:

E-81




.

CEMS TEAM
"WAG 3 Rl
LITHOLOGIC LOG

LITHOLOGIC LOG

BORING/WELL NO: 006-024

PAGE 1 of 3

racity: PADUCAH GASEOUS DIFFUSION PLANT

sm= WAG 3 SWMU 6

prosECTNO: 1999006

cuentrrosecT: BECHTEL JACOBS

orusr  DARRIN HUNTER

contracToR: TN & A

priL contracTor: MILLER DRILLING

BOREHOLEDWA: 5 1/4*

orurstart: 09/21/99 1020

oruLene: -09/22/99 1700

TotaLbert: 158 FTBG3

priLL METHO RIGTYPE: DWRC

cooromares: .| N 162.95 E -6216.82

proTECTIONLEVEL: D MODIFIED

woceenay: BRIAN JENKS

aevanion: 370.47  rFrams.

HAS .
DEFTH SAMPLE RAD | monrr. LITHOLOGIC DESCRIPTION LITHOLOGY COMMENTS
1 hnrervar] numser |REGRYERY| com | YOS :
]
1 [ L - - | RadBKGD =70
1 NA 0 SILT/CLAY, saft, plastic, brown to light grey -] pm
. : _' _"_"_
106 NA o | CLAY/SILT, some coarse sand, yeliowish-brown to grey ‘i
. |- _—_—
-] akatl
- CLAY/SILT, yallowish-brown to grey -~
18 NA BXGD ] - -
15— P
T Sitty SAND and GRAVEL, subangular, weil-sorted
1 G NA BXGD o
o
h SILT, stiff, few small gravals, semi-plastic, yellowish brown
1 E NA BKGD 8 | (10YR58), damp
w]
] Silty SAND and Gravel, angular ko subangular, chert, quartz,
1 NA BXGD 0 | el sorted
0
1 Slity SAND and Gravel, angular to subangular, chert, quariz,
1€ NA BKGD o | wellsorad
o]
1% A I 0 CLAY, firm, some very fine sand, moderately dense, plastic,
7 CLAY, firm, somevaryﬁnesand.mdemhlydehse. plastic,
] 0 NA (5D [] damp
5] _ '
h Sitty CLAY and clayey SILT, firm to dense, plastic, yeliowish [~~~
1 & NA BKGD ] brown to grey, moist to wat '-:-:-:
m-] . —
. _ Sandy CLAY, very fine grained sand, wel-sortad, iplialiad
Ny NA 0 | well-sored, yellowish brown (10YRS/) ]
5 Syl
- Sity GRAVEL, chert, anguiar to subrounded, well-sorted Catih
1 & NA BXGD (] -
. 2.~
L] -~ ]
U = SHELEY TUBE R=ROCK CORING

©= SPLIT SPOON/ CONT. CORING
C = CUTTINGS

©®= HYDROPUNCH

O=0THER

E-82




CEMS TEAM
WAG 3 RI
LITHOLOGIC LOG

LITHOLOGIC LOG

BORING/WELL NO: 006-024

PAGE 2 of 3

racury: PADUCAH GASEOUS DIFFUSION PLANT

sme WAG 3 SWMU 6

rrosecTNO: 19989006

cuenterosecT: BECHTEL JACOBS

vreere  DARRIN HUNTER

contractor: TN & A

oriL contracTor: MILLER DRILLING

.BOREMOLEDI: 5 1/4"

oriLstart:  09/21/98 1020

oreeno: 09/23/99 1700

voraLoerth: 158 FTHGS

R veTHov R TYPe DWRC

cooromates: N 162.95 E -6216.82

protecriontever: D MODIFIED

woccepey: BRIAN JENKS

gevation: 370.47  Framse

. i8S :
DEPTH SANPLE it it LITHOLOGIC DESCRIPTION UTHOLOGY COMMENTS
F1 vrerval] numeer | RG] can | (o)
] GRAVEL, chert, anguier to subrounded, welk-sorted - | ropdlthe RGAGS
10 NA B | o e _ ) ‘] 85 Rt bs
[ ] a .
3 SAND and GRAVEL, quartz, chert, poorly-sorted, SRy
] b NA BGD | 0 | subangularto subroundsd, medium to coarse-grained sand |- * . ¢
- le. ¢
LR ]
™ SAND, small to medium gravel, poorty-sorted to moderately
10 % NA o | wel-soried
L SAND, small to medium gravel, pocrly-8orted to moderately
10 oo | wA Bao | 0 | welleorted
o]
N I GRAVEL and SAND, subrounded to subangular, moderately [ o' <1
] 8 wanss' A o [ well-sorted : Tl
. i ‘o.-':l
h 008024 A i o GRAVEL, some coarsa sand, black In color, moderataly .«
4 WA well-sorted chert e |
20 ] a .
- Silty SAND and GRAVEL, fine to coarse-grained, | e o
1% | e NA o | moderatsly wel-sorted <t
- : L
% _—
h ] _ Sy, sandy CLAY, soft, some very fine grained sand, ey
] mmmu NA ° non-plastic, orange to reddish brown ]
100 . et
] Slity, sandy CLAY, soft, some very fine grained sand,
] WA BED | 0 | non-plastic, crange to reddish brown
105 h . . Top of McNairy 105 to
i 008024 - 106 ft bgs
i WAT10 A 0 CLAY, moderately dense, plastic, dark grey to greenish,
8 000024 moist to damp
10— Wot10
b . CLAY, moderately dense, plastic, dark grey to greenish,
] L BSO | 0 | moistto damp
115
] CLAY, dense, semi-plastic to piasiic, dark grey to biack,
] NA BKGD 0 | moistto damp
]
U= SHELBY TUBE R = ROCK CORING FIELD GIC (MAKE/MOD.)
(= SPLIT SPOON! CONT. CORING ©@= HYDROPUNCH G/C OPER:
C = CUTTINGS O=OTHER COMMENTS:

E-83




CEMS TEAM
WAG 3 RI
LITHOLOGIC LOG

LITHOLOGIC LOG

BORING/WELL NO: 006-024

PAGE 3 of 3

raciry: PADUCAH GASEOUS DIFFUSION PLANT

sme: WAG 3 SWMU 6

PRoJECTNO.: 1999006

cuenterosect: BECHTEL JACOBS

pruer  DARRIN HUNTER

conracror: TN & A

priL contractor: MILLER DRILLING

BOREHOLEDI: 5 1/4"

prustart:  09/15/99 1645

priLeno:  09/20/99 1500

TotaLperH: 158 FTBGS

COORDINATES:

N -178.40 E -6216.63

protecTion Lever: D MODIFIED

oriL meThooy Ris Y DWRC
woceeney:  BRIAN JENKS Etevation: 370.84  rFrams.
DEPTH ) SAMPLE RAD MST‘N?T
: LITHOLOGIC DESCRIPTION LITHOLOGY COMMENTS
N nrervac] numser | FEGRFERY| crm | YRGS
20 :
7] Y, , pl to dark , molst (===~
] - I 0 CLAY, modaratsly dense, plastic, grey grey, mol -
- =
. NA o | CLAY, modarately dense, plastic, grey o dark grey, moist [
130 - _ =
. NA o CLAY, modarately dense, plastic, grey to dark grey, moist [
135 — =

] NA o | CLAY, moderatsly dense, plastic, grey to dark grey, moist K
140 — '::

. CLAY, very dense, crumbly, grey to dark grey, [

.. NA BXGD 0 -

145 ] _:_‘ s

] NA [ CLAY, grey _::

150 — Bkl

J CLAY, grey e

] NA 0 T
1] . =

] NA 0 CLAY, grey ]

J Boring terminated at
100 158 ft bgs
185 ]
0 -

]
75—
180
U= SHELBY TUBE R =RROCK CORING FIELD G/C (MAKE/MODD.):
©=SPLIT SPOON/ CONT. CORING @= HYDROPUNCH G/C OFER.:
C=CUTTINGS ' 0=0THER COMMENTS:

E-84




CEMS TEAM

WAG 3 RI
LITHOLOGIC LOG
LITHOLOGIC LOG | BORING/WELL NO: 006-025 - PAGE 1 of 3
racuir: PADUCAH GASEOUS DIFFUSION PLANT sre: WAG 3 SWMU 6
rrosecTno: 1999006 cuentrrosecT: BECHTEL JACOBS criere DARRIN HUNTER
contracrore TN & A oriL contracor: MILLER DRILLING BOREHOLEDI: 5 1/4"
pruLstar: 09/15/99 1645 oreLenn: 09/20/99 1500 toraLoerr: 158 FTBGS
orumevHooy R Tvre: DWRC | cooromates: N 178.40 E -6216.63 protecrionLever: D MODIFIED
toceepay: BRIAN JENKS eevanion: 370.84  Frams
DEPTH SAMPLE RAD_| v LITHOLDGIC DESCRIPTION LTHOLOGY COMMENTS
®D  rervaL| numaer | FEGRERY| cem | YSCT
v
E : - . GRAVEL, slity with some maoderately coarse sand, grey, dry Rad BKGD = 60 cpm
n
1\ - o | SILT, sof, yslowish-brown (10YRS%), wet
i SILT, sof, yellowish-brown (10YRS/€), wet
1@ NA m | o
15—
E . - - 0 Siity GRAVEL and gravelly SILT, soft, moist to damp
2 ] GRAVEL, angular to subangular
16 NA B | o
=
1% A o Siity CLAY, firm, trace small grave!, yaliowish-brown
7 SILT and SAND, very fne grained sand, yellowish brown
10 NA BKGD o | (10YR58) _
5
1 - — 0 Siity CLAY, stiff, pale brown, damp to molst
“] ' CLAY, frace sit, very hard, brown, damp to moist
106 NA oo [ o
]
h CLAY, frace sill, very hard, brown, damp to moist
. NA s | o
o
10 NA BGn | o | CLAY, trace sit, very hard, brown, damp to moist
% Siity CLAY, some very fine grained sand, clay is firm,
1 4 NA BKGD (] mattied grey and yeliowish-brown
o]
U = SHELEY TUBE : R= ROCK CORING FIELD G/C (MAKE/MOD.}.
(= SPLIT SROON/ CONT, CORING ©= HYDROPUNCH GICOPER:
_ C=CUTTINGS O=0THER COMMENTS:

E-85




CEMS TEAM
- WAG 3 RI
LITHOLOGIC LOG

LITHOLOGIC LOG

BORING/WELL NO: 006-025

PAGE 2 of 3

racury: PADUCAH GASEOUS DIFFUSION PLANT

sm= WAG 3 SWMU 6

prosecTNo: 1999006

cLentrrosect: BECHTEL JACOBS

orier:  DARRIN HUNTER

‘contracToR: TN & A

oriL contractor: MILLER DRILLING

BOREHOLEDIA: B 1/4"

orwstarr:  09/21/99 1020

pruenp: 09/23/99 1700

totacoer: 158 FTBGS

priLL meTHooy Ric Tyve: DWRC

cooromates: N 162.95 E -6216.82

protecTionLteve: D MODIFIED

wceensy: BRIAN JENKS

BEvATOoN: 37047  Framse

DEFTH SAMPLE RAD | monT.
LITHOLOGIC DESCRIPTION LITHOLOGY COMMENTS
0 hnrervad Numser | RESRERY| cem | You§
% .
i —. .| Topofthe RGA€2ftbgs
\WVEL, fitti d, lar to subangular .
1% A _— o GRAVEL, fittle sand, angular to subangul P )
85 ] Py .
. SAND and GRAVEL, fine to coarse-grained sand, poorly S
1 ® WA B0 | o |sorted et
-t e ' <o
n -
. SAND and GRAVEL, medium to coarse-grained sand, s ,_‘ <
1] 4 WATS NA BXGD 0 poorly sarted t.t
- il o,
5
5 00825 SAND and GRAVEL, medium to coarse-grained sand, H ,‘ :
¢ WA NA BKED (0 | poorly sorted S
- % LA 3
© S e
] - oosn2s o o | o |SANDand GRAVEL, medium to coarse-grained sand, O
N poorty P
85 L
] 082S ‘ GRAVEL, soms coarse sand, angular to subangular, P
i WA BKGD (] . o
. WADSO maderately well-sorted .e
w - =
. R GRAVEL, some coarss sand, angular to subanguiar, P
10 - NA 0 | moderately well-sortad e Tl
% " 'WD0B5S - l-
] J— GRAVEL, some coarse sand, angular to subangular, A
4 WASOD NA B | 0 | modemtely well-soriad e’
1w N a4 -
N SAND, i Fo= =]
N ooe02s, A B 0 Sitty , fine grained, well-sorted, yellowish brown et
. WATGS -2-2-]
105 - === 23 Top of McNairy 105 ft bgs
] . . P
] WA S 0 CLAY, firm, piastic, homogenous, greenish grey to grey g ]
110 ] =
] fovn CLAY, modsrately dense, plastic, dark grey, molst P
] WAND NA BKGD 0 -
s ::
. A BKaD o CLAY, moderatsly denss, plastic, dark grey, molst E
120 ===
U = SHELBY TUBE R = ROCK CORING FIELD G/C (MAKE/MOD.)
(G~ SPLIT SPOON/ CONT. CORING ®= HYDROPUNCH G/C OFER:
C =CUTTINGS ' 0=OTHER COMMENTS:

E-86




CEMS TEAM
WAG 3 Rl
LITHOLOGIC LOG

LITHOLOGIC LOG

BORING/WELL NO: 006-025

PAGE 3 of 3

racunv:: PADUCAH GASEOUS DIFFUSION PLANT

ste WAG 3 SWMU 6

cusnmerosec: BECHTEL JACOBS

pruer  DARRIN HUNTER

rrovecTio: 1999006

contractorR: TN & A

pri contracror: MILLER DRILLING

BOREHOLEDIA: 5 1/4"

orinstarr:  09/21/99 1020

orureno: 09/23/99 1700

yotaLoerrke 158 FT BGS

prLMeToVRiGTYPE: DWRC

cooromates: N 162.95 E -6216.82

provecTionLteve: D MODIFIED

roccepby: BRIAN JENKS

mevation: 370.47  rFramst

DEPTH SAMPLE RAD | moNfT.
— : LITHOLOGIC DESCRIPTION LITHOLOGY COMMENTS
D vrerval] nunaer [FESEETY| o | 1)
[ ~
] A axgD 0 G.AY.mdembly(bme.plasﬂc.?ukgmy,nw
12—
E CLAY, modarately danse, plastic, dark grey, moist
] NA BKGD 0
130
] CLAY, moderaiely danse, plastic, dark grey, moist
] NA 0
]
. CLAY, moderatsly dense, piastic, dark grey, maoist
N NA (GO 0
]
b Y, dark grey, moist to friable
] A o CLAY, very dense, plastic, grey to dark grey
m - .
. A BED 0 CLAY, vary danse, plastic, grey, moist to friable
150~
] CLAY, very dense, plastic, grey, maoist to flable
N NA BKGD 0 .
185 —
L A 0 CLAY, very dense, plastic, groy, moist to friable
. ’ Baring tarminated at
160 — 158 ftbgs
185
]
15
100
U = SHELBY TUBE R = ROCK CORING FIELD GIC (MAKEMOD.X
©=SPLIT SPOON/ CONT. CORING ®=HYDROPUNCH G/C OPER:
C = CUTTINGS 0=0THER COMMENTS:

E-87




CEMS TEAM
WAG 3 Rl

LITHOLOGIC LOG

LITHOLOGIC LOG

BORING/WELL NO: 006-026

PAGE 1 of 1

racwry: PADUCAH GASEOUS DIFFUSION PLANT

sme WAG 3 SWMU 6

prouecTno.: 1999006

cuenmrrovect: BECHTEL JACOBS

oruer: - JEFF BROWNFIELD

contractor: TN & A

priL contractor: MILLER DRILLING

BOREHOLEDIA: 4 1/2. "

prustarT: 08/18/99 0945

oriLeno: 08/18/99 1350

TotaLperm: 51 FT BGS

DRILL METHODY RiG TvPe: HSA

cooromates: N 16541 E -6277.59

prorection LEve: D MODIFIED

mevation: 370.89  Framse

woesemey: SCOTT DOLVIN

DEPTH SAMPLE RAD | moNT.
LITHOLOGIC DESCRIPTION LITHOLOGY| COMMENTS
N |inrerva] numser [FEREYY| o | 106
]
5]
.
1o : Clayey SILT, crumbly, brown grey (2.5Y8/1) mottied with == TIME: 0850 0&/18/89
| T | w rusty brown (10YRS6), dry - = < ]
15
TN | oo | 25 Siity CLAY to clayey SILT, crumbly, light tan (10YR&/3), T T ] TME 1015
“ SAO18 dry F=<1
2] o Clayay, sifty SAND, fine well sortad sand, light to medium [~ "] TIME: 1050
PO tan (10YRSM) mottied with a rust brown (7. 5YRS/E) and L7
] occassional black blotches, slightly damp m
b. o
20—
% po— SAND with clay and sit, crambly, fine to medium ==~ TIME: 1050
PO A b well-sarted subrounded sand, yellow brown to brownish [ "~
1 yellow (2.5YRS/E), slightty damp
“ ———
]
45—
] po—  Sandy, sity CLAY, faity st fine to medium welksorted [, —= TIME: 1050
s A& SA0S1 b subrounded sand, yeliow brown to brownish yellow RS
1~ (2.5Y5/8), slightly damp Refusal at 51 ft bgs
& -]
]
-]
U =SHELBY TUBE R = ROCK CORING FIELDGE(MNGIMOD)‘
©= SPLIT SPOON/ CONT. CORING ©=HYDROPUNCH G/C OPER.:
C=CUTTINGE 0=O0THER COMMENTS:

E-88




CEMS TEAM
WAG 3 RI
LITHOLOGIC LOG

LITHOLOGIC LOG

BORING/WELL NO: 006-027

PAGE 1 of 1

racury: PADUCAH GASEOUS DIFFUSION PLANT

sme WAG 3 SWMU 6

PROECTNO.: 1999006

cuentrrosect: BECHTEL JACOBS

orier . JEFF BROWNFIELD

conracTor: TN & A

oreL contractor: MILLER DRILLING

soreHoLEDon: 4 1/2 7

orustart: 08/18/88 1645

| orLeno: 08/18/98 1015

TotaLpert: 51 FTBGS

oriL MeTHORIG Tyee: HSA

cooromates: N 68.07 E -6143.04

protecionLever: D MODIFIED

woeeensy: SCOTT DOLVIN

maevamion: 370.76  Framst

HES -
DEPTH SAMPLE RAD | woONIT.
LITHOLOGIC DESCRIPTION LITHOLOGY COMMENTS
D bnerva numser [RERERY) o | VoSS
[
5
0 Siity CLAY, some fine well sorted sand, medium to high E—— X
oA plasticly, ght chocolate brown (10YRA3) £ 2 2] TME 1700 Oenae
-] ]
N m a0 SAND, some clay and silt, crumbly, fine, subrounded, dry E = = ] TIME: 1705
2] Gravelly SAND with some clay, fine io medium well «° . ] TIME: 0805 08/18/M9
4.8 1 sorted subrounded sand, subanguiar fragmenited gravel, R
R motting of Eght grey (10YR2/2) with rust brown *
5~ (7. 5YR5/8), and brown-black (7.5YR2.5M), dry to slightly
] damp
20—
% po— SAND with clay and gravel, crumbly, fine to medium Fo* = TIME: 0825
1 20 swm 0 subrounded to subangular sand, low plasticity, Bght iy
] brown (2.5YRE/4 to 10YRE/S), stightly damp
40—
5]
N po Sandy CLAY to clayey SAND, very stif, fne o medium -3~ TIME: 0845
o A | s W wel-goriad subrounded to roundad sand, no plasticity, ks
] mottied coloring of orange-brown (10YRS/8) with light Refusal at 511t bgs
- brownish grey (10YR7/), and dark brown (10YR2/1),
-] slightly damp
o]
U=SHELBY TUBE R = ROCK CORING FIELD G/C (MAKE/MOD.):
©~ SPLIT SPOON/ CONT. CORING @=HYDROPUNCH G/ OPER.
C=CUTTINGS 0 =0THER COMMENTS:

E-89




CEMS TEAM

WAG 3 RI
LITHOLOGIC LOG
LITHOLOGIC LOG | BORING/WELL NO: 006-028 - "PAGE 1 of 1
racir: PADUCAH GASEOUS DIFFUSION PLANT ; sme: WAG 3 SWMU 6
proJecTNO: 1898006 cuenterosec: BECHTEL JACOBS : orusr  KEVIN VAN DE VUSSE
contRacroR: TN & A priLL conTracTor: FUGRO GEOSCIENCES | eorenolteoa: 2"
pruLsTarr:  08/21/89 0830 priLeno: 08/21/89 1255 TOTAL 0EPTH: 35 FTaes
orumemovro™ee DPT | cooromarss: N 15222 E-6197.06 ProTecTIoNLEvEL: D
woeaspey: VIRGINIA MULLINS eevanion: 370.45  Framse
DEPTH SAUPLE RAD_ | won, LITHOLOGIC DESCRIFTION UTHOLOGY COMMENTS
D vrervac| nuveer | FEGRERY| cw | YRS ‘
T - -
] Sllty CLAY, soft to firm, ight grey (10YR7/2), some light TIME: 0835 0872109
1™ 30 BHED ) yeflowish brown (10YR6/4), and littie dark reddish brown
: Sacosc (5YR4), most
— Slty CLAY, firm, trace five sand, pale brown (10YRG/3) TIME: 0850
w1 A8 | BKGD 02 | g veowish brown (10YR6/G), moist
] Sitty CLAY, soft to firm, mottied yellowish brown ' .
5] | e | map (O .(1ngRN4)mddarkyellowish brown (10YR4/8), dry to TIME: 0905
R maist
2Nz 0% 0 0 Sandy, clayey GRAVEL, medium to coarse snad, TIME: 0920
. SAR2C BRGD subangular gravel, dark yellowish brown (10YRAS),
4 moist
=
i Sitty CLAY, firm, plastic, some medium grained sand, «" . ] TIME: 0855
1k e | e | O yellowish brown (10YRS/B) and light grey (10YR7/1), ~ 7, ,
% moist
35-—- ooz | U5 | BReD [ Sandy CLAY, yellowish brown (10YR5/8), moist to wet Refusal at 35 ft bgs
. samC | Groundwater sample
- collectad at 34'to 35  bgs
w-] on 821, sampla ID
J 006028WAD45C
-
=
=
o
U= SHELBY TUBE R = ROCK CORING FIELD G/ (MAKE/MOD.);
®= SPLIT SPOON/ CONT. CORING B= HYDROPUNCH GIC OPER.:
C=CUTTINGS 0= OTHER - COMMENTS:

E-90




CEMS TEAM
WAG 3 Rl
LITHOLOGIC LOG

LITHOLOGIC LOG

BORING/WELL NO: 006-029

PAGE 1 of 1

racwry: PADUCAH GASEOUS DIFFUSION PLANT

ste: WAG 3 SWMU 6

prouecTNO.: 1999006

cuenterosec: BECHTEL JACOBS

cruer  KEVIN VAN DE VUSSE

contracioR TN & A

orit contractor: FUGRO GEOSCIENCES

BOREHOLEDWA: 2 "

pruLstart:  08/21/99 1320

procenn: 08/21/99 1535  TOTALDEPTH: 33 Fracs

pRiLL METHooY e Tvpe: DPT

cooromnates: N 162.95 E -6216.82

prRoTECTION LEveL: D

weceney:  VIRGINIA MULLINS

aevation:  370.47  rranse

oS
DEPTH SAMPLE RAD | MoONIT.
108 LITHOLOGIC DESCRIPTION UTHOLOGY COMMENTS
FN  pvervad] nuseer | FERERY| cem | YO5B
q -1 .
] Silty CLAY, firm, greenish grey (5GY5/1), trace yellowish TIME: 1325 08/21/89
- 1X 225 | w0 [ o red (5YR4/5), dry
’ -l um
] Sy CLAY, firm, trace fine sand, mottied light vellowish TIME: 1345
o] A | sc| 2 | ¥ [ 2 |  brown (10YRE/2) and yellowish brown (10YR&/S), dry
- Sity CLAY, firm, frace fine sand, mottied light yellowish .
PN o | 0 | w® | © | bown (10VR62) and yelowsh brown (10YRSE), mot TIME: 1400
21V ooss 10 BKGD o Sandy, dayey GRAVEL, medium to coarse sand, TIME: 1415
SADZC subanguiar cherty gravel, dark yellowish brown
- (10YR4/8), molst Groundwater sample
b collected at 17 to 22 i bgs
B on /14, sampie ID
1 006029WAD45C
30
] Refusal at 33 ft bgs
5]
«©—]
B
45~
50~
o
U = SHELBY TUBE R = ROCK CORING FIELD G/C (MAKE/MOD.);
©= SPUT SPOON/ CONT. CORING B®= HYDROPUNCH G/C OPER:
C=CUTTINGS 0=OTHER COMMENTS:

E-91







APPENDIX F

BOREHOLE GEOPHYSICAL LOGS
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