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Mr. Steve M. Alexander
Perimeter Areas Section Manager
Nuc * Waste Program

St if Washington

Department of Ecology

1315 W. 4th Avenue

Kennewick, Washington 99336

Dear Mr. Alexander:

TRANSMIT L OF FINAL DATA PACKAGE FROM THE LIMITED FIELD INVESTIGATION (LFI)
FOR 1301-N AND 1325-N LIQUID WASTE DISPOSAL SITES

Enclosed is the final data package resulting from the LFI activities
associated with the Hanford Site's 1301-N and 1325-N Liquid Waste Disposal
Facilities. This data set will be repeated in the forthcoming LFI report, and
is being provided for your information. Data in this package inc s
geologists' borehole logs, particle size data, moisture retention ta,
neutron moisture and radionuclide logging (geophysical) data, sur 2
radiation measurement plots, laboratory constituent data, and physical
properties data. In addition, soil radionuclide data from N Area pur -and-
treat wells (199-N-103A, 199-N-104A, 199-N-105A and 199-N-106A) are also
provided with this package.

If you have any questions, please fee free to contact me at 3 -7326.

Sincerely,

Nt Baon

David E. Olson, Project Manager

NAP:DEO N Area Remedial Actions
Encl iure

cc w/encl:

P. R. Staats, Ecology
cc w/o encl:

M. E. Greenidge, BHI
P. S. Innis, EPA

M. J. Lauterbach, BHI
R. L. Person, EM-442
R. W. Scheck, MACTEC
E. F. Shorey, CHI
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DATA PACKAGE

This data package is the result of limited field investigation (LFI) activities associated with the
Hanford Site's 1301-N and 1325-N Liquid Waste Disposal Facilities. The Description of Work
for Vadose Zone Characterization of the 1301-N and 1325-N Liquid Waste Disposal Facilities’,

- was used to guide the field work. Sampling and analytical requirements were agreed upon by the
Washington State Department of Ecology, the U. S. Environmental Protection Agency, and the
U. S. Department of Energy. These requirements are documented in Data Quality Objectives
Workshop Results for 1301-N and 1325-N Characterization®. - '

Investigation activities included the following.
» - Cable-tool drilling of three LFI boreholes from November 6; 1995 to Januai'y 11, 1996
(199-N-107A, 199-N-108A, 199-N-109A)

. . Geophysical logging to measure gamma-ray emissions at four existing wells (199-N-35,
199-N-45, 199-N-67, and Research Well No. 1)

. Geophys1ca1 logging to detect soil moisture content at three existing wells (199-N-35
199-N-45, and 199-N-67)

. Geophyswal logging (spectral gamma and soil moisture content) in the three LFI
boreholes
. Soil sample collection from three LFI boreholes w1th subsequent laboratory analysis for -

radionuclides, metals, and physical properties.

Corresponding data in this package includes geologists' borehole logs, particle size data,
moisture retention data, neutron moisture and radionuclide logging (geophysical) data, surface
radiation measurement plots, laboratory constituent data, and physical properties data. In
addition, soil radionuclide data from N-Area pump-and-treat wells (199-N-103A, 199-N 104A,
199-N-105A and 199-N -106A) are also provided with this package.

'DOE-RL, 1995, Descriptioﬁ of Work for Vadose Zone Charaeterization of the 1301-N
and 1325-N Liquid Waste Disposal Facilities, DOE/RL-94-104, Rev. 1, U.S. Department of
Energy, Richland Operations Office, Richland, Washington.

2BHI, 1996, Data Quality Objectives Workshop Results for 1301-N and 1325-N
Characterization, BHI-QO3 68, Rev 0, Bechtel Hanford, Inc., Richland, Washington.
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Particle Size Distributions for 199-N-108A Seil Samples
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199-N-107A Geophyslcal Data Package (Page 1 of 5)

RADIDNUCLIDE LOGGING SYSTEM
.Log Analysis Summary Report

 Borehole: '325366'(“‘\"%-“7\°'7A'3 " Report Date: Jan 17, 1996

Log Types:. HPGe Spectral Gamma-Ray . Final Log Date: Dec 21 1995v,._.-7

;Neutron Moisture

General Notes- s - ' ' : ‘
The borehole was surveyed after the 10—1nch and 8-1nch ca51ngs was. advanced to

“their maximum depth, on December 1 and December 21, '1995. The survey depths: jfd“’:

" are measured from top of casing. The borehole was surveyed with two HPGe
detector sizes to assure accurate measurement of radionuclide concentrations -
at low and hlgh activity levels. The low activity detector, RLSG3.0, contains

° " a 35% germanium crystal that has detect1on range of 0.2 pCi/g to 500 pCi/g
- before electronics dead-time exceeds 40%.. The high activity detector, -

-RLSG5.0, contains a 10% germanium crystal inside a tungsten shield that .
reduces the observed gamma-ray activity by 1100%. The high act1v1ty probe

also contains a cadmium-zinc-tellurium (CZT) detector for excessive count-rate .. T

 “intervals. The CIT detector was used- to record the act1v:ty from 8' to 11'
where both german1um detectors were saturated : '

~.The computed rad1onuc11de concentrat1on could not be computed from 8' to 11';
- when the detec¢tor counting system was saturated. "The computed rad1onuc11de i
-concentrations for all other log runs (RLSG3.0, RLSGS. 0, single’ and double R

'A, ' casings) and repeats are displayed on the data plot. .

‘The concentrat1ons of the natura]]y occurring radlonuclldes potasslum,
. ‘uranium, and thorium are typical for Hanford sediments. The high gamma-ray .
. activity from 2' to 25' masked the natural gamma-ray activity, prevent1ng

- Ltrellable detect1on of the natura] rad1onuc11de concentrat1ons

‘Neutron Moisture | ' .
" The neutron moisture survey s displayed with, the spectral gamma survey.
~“Moisture -variations show good correlation with the contaminant distribution
~.profile. - Interpretation notes have been added to the log data plot. Note at
'64' that the moisture and contamInant change is not cons1stent w1th the log
_ responses above this depth .

Han—made Rad10nuc11des : L ’ L
. Cesium (Cs-137) was identified from the surface to the max1mum survey depth of :
74'. The decay activity: exceeded 200 pCi/g from 1.5' to 25.5', and exceeded
5000 pCi/g from 7' to 22'. The maximum activity encountered was 22, 000 pC1/g
at 14. 5' The cesium. act1v1ty ‘between 8' and 11’ is unknown. S

: Cobalt (Co-60) -was 1dent1f1ed from the surface to the max1mum survey depth of
74'. The decay activity exceeded 200 pCi/g from 1.5' to 20.5', and exceeded

o 5000 pCi/g from 7.5' to 11'. The maximum activity encountered was 9000 pCi/g -

" at the base of the detector saturation zome at 11', 1nd1cat1ng that coba]t
‘11ke1y exceeds 9000 pC1/g between 8' and 11°'. - .

40 L



- 199-N-107A Geophysical Data Package (Page 2 of 5)

Westinghouse Hanford Company
Radionuclide Logging System Log Header

Project 1301-N L WDF Log Types: HPGe Spectral Gamma-Ray
Borehole WID# - B2536 (199-N -107A) Neutron Moisture .
Boreho‘le Environment Information S
|| Borehoie hqmd depth (ft) " from Ground Level
Casing size Casmg thickness Top depth Base depth
in. in. ft ft I
16 0.5 0 9
10 0.5 : -0.6 17
8 0.5 -1.0 77

RLS Passive Speetral Gamma Survey Information

Logging Engineer(s) J. E. Meisner J. R. Kunk E. R. Selle
Log depth reference at zero (0.0) deptlr is -Top of Casina

e —

L

Log Date Archive Disk | Log mode speed Depth interval (ft)
Detector ID Top Base Incr
Dec 1, 1995 B2536\B071 FIXED 0.7 fpm 0 16 0.5 T
RLSG3.0 (35%) " " 0 5 0.5
Dec 1, 1995 B2536\B072 FIXED 0.7 fpm 0 16.5 . 0.5
RLSG5.0 (10%) " " 11 16.5 0.5
Dec 21, 1995 B2536\B079 FIXED 0.7 fpm 15 74.5 0.5
RLSG3.0 (35%) | " " 63 .74.5 0.5
Dec 21, 1995 82536\B080 FIXED 0.7 fpm 8 30 0.5
- RLSE5.0 (10%) " " 20 30 0.5
Dec 21, 1995 B2536\MS35 MSA 30 sec 6 70 0.5
RLSM1.1 moist "o " 53 57 0.5
"o " 63 68 .25
: Frxed 1ny o ois dDpeed 5 { Move-Stop-Acquire tpm: fest per mnute

Calibration and Analysis Information

RLS Calibration Date Mar 22, 1995 (HPGe-35%), Nov 20, 1995 (HPGe-lO%)
Calibration Report: WHC- SD-EN-TI 292, WHC-SD-EN-TI- 306

Analyst Name(s): _R. K. Price
Analysis Date: . _Jan 17, 1996

Analysis Notes: _HPGe detectors saturated (8-11') for both probes
Radionuclides Identified: _Cs-137 22.000 pCi/q @14.5' Co-60 9000 @11.5'

=
——
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Dépth (feet)

| 199-N-107A Geophysical Data Packagé (Page 3 of 5) _
RLS Spectral Gamma & Moisture Borehole Survey

Project: 1301-N LWDF

v Last Log Date: Dec 21, 1995
Borehole: B2536 (19%-N-1074)

Analysis Date: Jan 17, 1996
Westinghouse Hanford Company

‘Total G_;amma; : Cs-137 pCilg Co-60 pCi/g .Moxsture_ (pct-volume) |
CPS (normalized) ) 1090 1041 1042 1043 to0d 0 _2  4 6 8 10.
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Depth (feet)
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. 199-N-107A Geophysical Data Package (Page 4 of 5)

RLS Spectral Gamma.& Moisture Borehole Survey

Project: 1301-N LWDF Last Log Date: Dec 21, 1985

Borehole: B2536 (194-N-1974)  Analysis Date: Jan 17, 1996
| ' Westinghouse Hanford Company

Totzl Gamma Cs-137pCilg  Co-60pCilg  Moisture (pct-volume)
0 5 10 15 20 25 :
: 0 2 4 6 8 10
0o 2 4 6 8 10 0 2 4 6 8 10
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199-N-107A Geophysncal Data Package (Page Sof5)
RLS Spectral KUT Processed Data

Project: 1301-N LWDF Last Log Date: Dec 21, 1995

- Borehole: B2536 (199-N-1074) Analysis Date: Jan 17, 1996

Depth (feet)

Westinghouse Hanford Company
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199-N-108A Geophysical Data Package (Page 1 of 5)

RADIONUCLIDE LOGGING SYSTEM
Log Analysis Summary Report

Borehole:  B2537(194-N - 10%R) | Report Date: Dec 5, 1995
Log Types: HPGe Spectral Gamma Ray i Final Log Date: Dec 1, 1995

General Notes: _
‘The borehole was surveyed after each casing was advanced to its maximum depth,
on November 13 and December 1, 1995. The survey depths are measured from top
of casing. The borehole was surveyed with two HPGe detector sizes to assure
accurate measurement of radionuclide concentratijons at low and high activity
levels. The low activity detector, RLSG3.0, contains a 35% germanium crystadl
that has detection range of 0.2 pCi/g to 500 pCi/g before electronics dead-
time exceeds 40%. The high activity detector, RLSG5.0, contains a 10%
germanium crystal inside a tungsten shield that reduces the observed gamma-ray
-activity by 1100%. ‘

High gamma-ray activity, exceeded 40% dead-time, from 16' to 23' for one of
the four survey runs though the interval. The computed radionuclide
concentration for this portion of the survey is not displayed. The computed
radionuclide concentrations for all other log runs (RLSG3.0, RLSG5.0, singie
and double casings) and repeats are displayed on the data piot.

Interpretation notes have been added to the data plot. Note at 21' the
distribution ratio between cesium and cobalt change, with an increase of
cesium between 21°' and 23°.

The "Total Gamma" curve from the RLSG3.0 detector is displayed on the data
plot. The two "thin-line" curves from 25' to 36':show the gamma-ray
attenua?ion encountered through the second (8") casing for the over-lapped
interval. -

The concentrations of the naturalily occurring radionuclides potassium,
uranium,-and thorium are typical for Hanford sediments.

Due to restricted field coverage in Radiation Control Areas, no neutron
moisture survey was acquired by WHC in this borehole.

Man-made Radionuclides

Cesium (Cs-137) was identified near the surface, from 1' to 39'. The decay
activity exceeded 200 pCi/g from 15' to 23.5', and exceeded 5000 pCi/g from
17' to 22'. The maximum activity encountered was 12,000 pCi/g at 18°'.

Cobait (Co-60) was identified from near the surface, from 1' to the maximum
survey depth of 72'. The decay activity exceeded 200 pCi/g from 16' to 22.5'.
The maximum activity encountered was 2230 pCi/g at 18°'.
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199-N-108A Geophysical Data Package (Page 2 of )

Westinghouse Hanford Company
Radionuclide Logging System Log Header

Project _1301-N LWDF Log Types: HPGe Spectral Gamma-Ray
Borehole WID# - 82537{1qq-hb409Ab ' Nggtron Moisture

Borehole Environment Information

Cas1ng size CaS1ng th1ckness‘
| (in.) _ gin.z
10 0.5 -0.6
8 0.5 -0.4 72
) RLS Passive Spectral Gamma Survey Information
‘Logging Engineer(s) J. E. Meisner J. R. Kunk J. P. Kiesler
Log degth reference at zero (0.0) depth is Top of Casing I
Log Date Archive Disk | Log mode speed Depth interval (ft)
- Detector ID R Top Base Incr |
Nov 13, 1995 B2537\B070 FIXED 0.7 fpm 0 36.8 0.5
" " 31.8 36.8 0.5
RLSG3.0 (35%) " " 25.0 32.0 0.5
Nov 13, 1995 B2537\B071 FIXED 0.7 fpm 12 32 0.5
: " " 27 30 0.5
RLSG5.0 (10%) " " 29 32 0.5
Dec 1, 1995 B2537\B073 FIXED 0.7 fpm 20 70.0 0.5
- | RLSG3.0 (35%) " " ' 62 72.4 0.5
Dec 1, 1995 B2537\B077 FIXED 0.5 fpm 10 30 0.5
| RLSG5.0 (10%) " 0.7 f 10 30 0.5 .

rixe: - Yy © poed pm. test psr mimuite

Calibration and Analysis Information

RLS Calibration Date: Mar 22, 1995 (HPGe-35%), Nov 20, 1995 (HPGe-10%)
Calibration Report: WHC-SD-EN-TI-292

Analyst Name(s): _R. K. Price
Analysis Date: Dec 5. 1995

Analysis Notes: _HPGe(35%) detector saturated thru zonme in_single casing
Radionuclides Identified: Cs 137, Co-60 (max 12,000 & 2230 pCi/g @ 18'
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199-N-108A Geophysical Data Package (Page 3 of 5)
- RLS"Spectral Gamma & Moisture Borehole Survey

Project: 1301-NLWDF ~~ [astLog Date: Dec 3, 1995

Borehole : B2537 (193-A -108R) Analysis Date: Dec 5, 1995
- ‘ Westinghouse Hanford Company
Tdtal Gamma Co-iso :“:Cllg ~ Moisture (pct-vo!urﬁe)

: ) Cs-137 pCig
CPS (nomalzed) . ' 1040 10+1 1.,.2 1043 toed i .0 2 4 6 8 10 ’
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Depth (feet)

. 199-N-108A Geophysical Data Package (Page 4 of 5)
RLS Spectral Gamma & Moisture Borehole Survey

Project: 1301-N LWDF Last Log Date: Dec 3, 1995

Borehole: B2537 (199-4-198%)  Analysis Date: Dec 5, 1995
Westinghouse Hanford Company

Tot?l)(glsgrgm  Cs-137 pCilg Co-60 pCilg  Moisture (pct-volume)
0 25 50 75 100125
: 0 2 4 6 8 10
0 2 4 6 8 10 0 2 4 6 8 10
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~ Depth (feet) -

19_§-N.-108A4Geophysical Data Package (Page 5 of3)
RLS Spectral KUT Processed Data
Project: 1301-N LWDF Last Log Date: Dec3 1995

‘Borehole: 82537(\%-*’ \osA) - Analysis Date: Dec 5, 1995 -

Westmghouse Hanford Company

Total Gamma o . PotassxumUranlumThonum"
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199-N-109A Geophysical Data Package (Page 1 of 5)

RADIONUCLIDE LOGGING SYSTEM
Log Analysis Summary Report

Borehole: B2539 (199-N-IGAR) " Report Date: Jan 22, 1996
Log Types: HPGe Spectral Gamma Ray - Final Log Date: Jan 2, 1996
" Neutron Moisture o : .

General Notes: . _
The borehole was surveyed after each casing was advanced to its maximum depth,
on December 20 and January 2, 1996. The survey depths are measured from top
of casing. _

The computed radionuclide concentrations for bothvldg runs and repeats'are '
displayed on the data plot. The depth reference of the data plots is the.
gound level. , )

‘The concentrations of the naturally occurring radionuclides potassium, -
uranium, and thorium are typical for Hanford sediments. The interface between
the. Hanford formation-and Ringold formation is established at 44' and is
 identified by an increase in potassium content.

Neutron Moisture - N

The neutron moisture survey is displayed with the spectral gamma survey.

Moisture variations show good correlation with the contaminant distribution

profile. Interpretation notes have been added to the log data plot. Note at

. 58' that the moisture repeat at 0.25' increment identified fine stratification
in the sediments. ' ( :

Man-made Radionuclides "
Cesium (Cs-137) was identified from 5' to 14'. The decay activity exceeded
: gﬂg'pCi/g from 7.5' to 9'. The maximum activity encountered was 420 pCi/g at

Cobalt (Co-60) was'idgn@ified from the surface to the maximum survey depth of
65'. The maximum activity encountered was 175 pCi/g at 8'.
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'199-N-109A Geophysical Data Package (Page 2 of 5)

Westinghouse Hanford Company
Radionuclide Logging System Log Header

Project 1325-N LWDF Log Types: HPGe Spectral Gamma-Ray
Borehole WID# - B2539 (194-N-1094) Neutron Moisture

Borehole Enviromment Information

Borehole liquid depth 63 (ft) from ground level :
" Casing size Casing thickness Top depth Base depth
(in.) (in.) _{ft) (ft)
10 0.5 ~0.91 _21.9
8 0.5 -2.0 64.6

RLS Passive Spectral Gamma Survey Information

Logging Engineer(s) J. E. Meisner -  _E. R. Selle
Log plot depth reference at zero (0.0) depth is Ground Level

Log Date - Archive Disk | Log mode speed Depth interval (ft)
' Detector ID - Top Base Incr
Dec 20, 1995 B2539\B078 FIXED 0.7 fpm o - 21 0.5
RLSG3.0 (35%) " " 0 21 0.5
Jan 2, 1996 B2539\B081 FIXED 0.7 fpm 0 66 0.5
RLSG3.0 (35%) " " 55 66 0.5
Jan 2, 1996 B2539\MS36 MSA 30 sec 6 64 - 0.5
RLSM1.1 moist " " 55 64 .25
) mﬁ Seecs TEA: ove Stop-Acquea Tpm: fect por mmnute

Calibration and hna]ysis Information

RLS Calibration Date: Mar 22, 1995 (HPGe-35%), Aug 31, 1995 (Moisture)
Calibration Report:  WHC-SD-EN-TI-292, WHC-SD-EN-TI-306

Analyst Nameis):
Analysis Date:

R. K. Price
Jan 22. 1996

Analysis Notes: _Geoloqy change at 54; retained migrating contaminants

Radionuclides Identified:

Cs-137, Co-60 (max 420 & 175 pCi/g @ 10°)

A
——
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199-N-109A Geophysxcal Data Package (Page 3 of 5)

RLS Spectral Gamma & Mo:sture Borenole Survey

Project: 1325NLWDF =~ . LastLog Date: Jan2, 1996

: '-f‘;_,:"~;'Bo;enqle._,82539 (1s-w:0%) . Analysis Date: Jan 22, 1996
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199-N-109A Geophysncal Data Package (Page 4 of 5)
RLS Spectral Gamma & Monsture Borehole Survey

Pro;ect 1325- N LWDF Last;Log Date: Jan2, 1996

Borehole: B2539.- (141-8-1994)  Analysis Date: Jan 22, 1996
L e ‘Westinghouse Hanford Company
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199—N—109A Geophysxcal Data Package (Page 5 of 5)
RLS Spectral KUT Processed Data

Project: 1325-NLWDF Last Log Date: Jan 2, 1996

Westmghouse Hanford Company
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} 02 100 200 300 400 5000 s 101520 0 1 2 0.

cps Lo pCilg pCllg -

T ""«..;‘_f';'fBorehoIe 82539((%';) 1oqA> Analysis Date: Jan 22,1996

1

110,000

54

EE R SRS RNt
w1 in "2 -
- iR
50 - [

e N

65 - -

w4 a L

ol — i ‘
0 2 4 .8 8 10




199-N-35 Geophysical Data Package (Page 1 of 8)

RLS Borehole Survev Report

Borehole: 199-N-35 | Report Date: June 23. 1995
Casing Depth: 0'- 64' Size: 6" Thickness: 0.25"
Water n/a T :
Survey Depth: 0'- 47° Date: Jun 15. 1995

Depth: 40'- 62° ' Date: Jun 21. 1995

Depth ref. Top-of-casing Casing stick-up: 1

General Notes:

Activities on June 15, 1995 included: (1) Determine well/water depth from an
acoustic depth instrument (43 ft). (2) Swab well for internal contamination
prior to logging. The maximum swab depth of 43.3 fi corresponds to a
telescoping screen (unknown configuration) from 44' to 64'. (3) The well was
. surveyed to 47' without reaching bottom. logging was aborted for fear of
sticking the tool in the screen. Remote access to the well dictated that
survey data from 5 ft to 0 ft be acguired using manual methods. ‘

Activities on June 21, 1995 1nc1dded: (1) Run "E-Tape" to determine water
depth (62.25 ft). (2) Run dummy probe to check for restrictions in the hole.
(3)6%omp1ete Spectral-Gamma survey to 62 ft. (4) Run neutron moisture survey
to ft. : ‘

A1l Spectral-Gamma survey data are included on the plots. A separate plot
that combines the Total-Gamma and moisture survey is included. The survey
depths are measured from top of casing.

The highest total gamma activity encountered (162.000 cps) occurred at the
. surface (0 ft). The measurement taken at the surface contained very high
count rate with no gamma-ray peaks identifiable in the spectra, which is
characteristic of back-scatter gamma-rays. probably from the crib its self.

The concentrations of the naturally cccurring radionuclides potassium.
uranium, and thorium (KUT) are typical for Hanford sediments.

The potassium and therium activity dscreases from 32' to the maximum survey
depth. indicating a probable change in geology.

Man-made Radionuclides 4 R

Cobalt (Co-60) was identified from the surface to 6' and from 23' to the
maximuT survey depth of 62'. The maximum activity encountered was less than
20 pCi/g.

Antimony (SB-125) was detected from 30" to the maximum survey depth of 62'.
When detected the concentration is approximately half the concentration of
cobalt. The maximum activity encountered was less than 10 pCi/g.

Cesium (Cs-137) and Europium (Eu-152) are common1y encountered in the 100

Areas. but were not identified in the survey spectra. The plot tracks are
shown for presentation uniformity. .
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. 199-N-35 Geophysical Data Package (Page 2 of 8)

Westinghouse Hanford Company
RLS Spectral Gamma-Ray Borehole Survey Log Header

Project: _1325-N LWDF

Borehole 199-N-035 Dri1l Date _Apr 1984
Coordinates 7485 N 4390 W ft (N-Area System)
Elevation 44938 ft . ' Top of Casing

" Borehole Environment Information

Borehole liquid depth __na_ (ft) from zero (0.0) depth reference of log

Casing size - Casing thickness Top depth Base depth
(in.) (in.) (ft) = . (ft)

6 0.25 -0 64

RLS Passive Spectral Gamma Survey Information

Logging Engineer(s) R. K. Price J. F._Meisner. _J. P_Kiesler
Log depth reference at zero (0.0) depth is Top of Casing
Log Date Archive Log mode speed Depth interval (ft) '
L . file names 4 Tob Base Incr
Jun 15, 1995 | HINO35\B061 FIXED 0.7 fpm 5 42 0.5
. - | FIXED . 0.7 Tpm a7 40 0.5
MSA - 45 sec 4 0 1.0
Jun 21, 95 HIN035\B062 FIXED 0.7 fpm | ~ - 40 62 0.5
FIXED 0.7 fpm 48 53 0.5
MSA 300 sec | station 48.5 0
v MSA 200 sec | station 42 .5 0
PIRED.— Fwed veciy oF Caoie Spees TR Move S BrnaE e TecTrer Mot

Calibration and Analysis Infortﬁation

RLS Calibration Date: Mar 22. 1995
Calibration Report:  WHC-SD-EN-TI-292 -

Analyst Name(s): _R. K. Price
Analysis Date: Jun ‘23. 1995

Analysis Notes: _Maximum aross activitv (162,000 cps) at surface
Radionucliides Identitied: _Co-60. Sb-175
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199-N-35 Geophyslcal Data Package (Page 3of 8)

Project: 1325- N LWDF
Borehole : 199-N-35
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199-N-35 Geophyslcal Data Package (Page 4 of 8)

RLS Spectral KUT Processed Data

Pro;ect 1325NLWDF o  Log Date : Jun 15, 1995
Borehole: 199-N-35 © -~ Westinghouse Hariford Co.
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199-N-35 Geophysncal Data Package (Page 5 of 8)

Format1on Mo1sture Boreho]e Survey Regort

Borehole:  199-N-35 . . SR
Survey | ‘Depth»l 4 5'5 6l'u,‘ L ' o Date' Jun 21 19°5

Casing ~ -Depth: .0'= 64" . ' - Sizei- 6' Tmckness 025"
Water Depth: 62.25' . o

' Depth ref Top of -casing . - Cas1ng st1ck up 1 0’

.Genera1 Notes : I S
_ Prior to 1ogg1ng the water level was measured w1th an E tape and a oummy prooe
was run to check for restrictions that might hang up tne logging probes below
the telescoping screen at 44 feet. The probe centralizer was not used for
fear of hanging up the probe in the screen. The well was surveyed from 4. 5
to 61’ at move-stop-acquire mode for 30 seconds every. 0.5'. The second 1og _
survey from 28' to 35' at 0.2' sampie intervals was acqu1red ATl survey data
are 1nc1uded on the piot. The. survey depths are measured from top of Cas1ng ‘

The grout instalied wh11e the starter cas1ng was removed extends to 30
. 1nd1cated by the decrease in mo1sture content at 30 ft

: The "Void _Space” response indicates vo1d spaces that are present beh1nd the A
casing. The response is plotted in counts-per-second of the back-scattered
- gamma-rays from a source implanted in the probé. The response is plotted on a
reverse scale to high-light problem zones. The "void space” count rate
decreases (indicating a possible problem with the formation moisture - '
measurement) when voids space is present behind the casing. - This log shows -
- that the count rate increases when the casing s1ze decreases as seen be]ow 45
feet where the te]escoo1ng screen was 1nserted o

Formation Mo1sture , .
"The water bound in the grout (unknown const1tuents) of - approx1nate1y 183 by
volume from 8' to 30° s cons1stent with other wells 1ogged at Hanford

The -increase in formation moisture to 10% at 32 corresponds to the f1rst
major occurrence of ctbalt-60 encountered in the spectra1 gamma-log. This 1s :
possibly an interval or finer gra1ned sed1ments that reta1ned contam1nants

~ A second increase in ‘formation mo1sture greater than 57 from 39.5 ‘t to 43
ft also reta1ned coba1t 60 from the ef’1uent d1scharg= :

The decrease in appareﬂt mo1sture content from 43 5 ft to 50 ft corresponds
_ with an increase in the void space indicator signal and may not represent &
- decrease in formation moisture. Geologic inference of Tormat1on propert1es
without further evidence 1s not appropr1ate _

The third interval of elevated format1on mo1sture content (50 to 33 ft) 1s
different than the previous two zones. if.the moisture from 43 ft to 50 ft is
validated. The spectral gamma survey shows ‘that the cobalt-60 occurs above
this interval and not concurrently. It is probabie that the sediments from 50
ft to 53 ft retarded the downward movement of effiuent Tiquids and caused them
to spread horizontally above it. thus leaving s1or1x1cant1y more coba1t 60 in
the sed1ments than other zones. .



'199-N-35 Geophysical Data Package (Page 6 of 8)

Westinghouse Hanford Company

Formation {Neutron) Moisture Borehole Survey Log Header

Project: _1325-N LWDF

Borehole
Coordinates
Elevation

199-N-035

7485 N

4300 W ft

449 38 Tt

(N-Area System)
~ Top of Casing

==Bgreho]e Environment Information

Borehoie 1iqﬁid depth _62.25 (ft) from zero (0.0) depth reference of 1og>

Casing size Casing thickness Top depth Base depth
(in.) _ (in.) (ft) 1 (ft)
6 0.25 0 | 64
Formation -(Neutron) Moisture Survey Information _
Logging Engineer(s) R_K. Price J. F._Meisner M. A Wendlina

Log depth reference at zero (0.0) depth is Top of Casina

Log Date Archive Log mode speed Depth interval (ft)
file names ' Top Base Incr
Jun 21, 1995 | HINO35\MS25 MSA 30 sec 4.5 61 0.5
. L s . MSA 0.2

=
YJ¥H rixeq velgcity o

- 30 sec

T  — ——_  sinllli iR
T Caole Speeq

e ——————————e et ——————
VISA: IWOVE'DKOD-ACQUUE

28 35

HmM. Teel per minute

Calibration ahd'Ana]ysis Information -

Analyst Name

Analysis Date:

(s):

Calibration Date: Mar 16. 1995
Calibration Models: Hanford Moisture (Lampson-Pasco)

R. K. Price

Jun 23_ 1995

Analysis Notes: Grouted well to 30 fi. masked formation reading

60




l99-N-35 Geophysxcal Data Package (Page 7 of 8)

Formatlon (Neutron) Monsture Borehole burvey

Borshole : 199-N-35 - ' LogDate: June21, 1995
Location: LWDF 1325-NCrib -+ Westinghouse Hanford Co.

“ - - v~ ’
- -

Moiéture (pct-volume) 7" Void Space(cps) -

S S 900 800 700 600
0 5 10 5~ 20 . 25 30

104

20 —

o
I .

Depth (feet),

N
o .
1

50 —

60 —

70



| 199-N-35 Geophys1cal Data Package (Page 8 of 8)

Total Gamma and Monsture Survey

Log Date : June 21 1995

" Borehole : 199-N-35 - |
Westmghouse Hanford Co -

Location: LWDF 1325-N Crib
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:199-N-45 Geophysical Data Package (Page 10of7) |

RLS Borehole Survey Report

Borehole: - 199-N-45 ' : ; " Repert Date: Aug 1. 1985
Casing .  Depth: 0'-'73' ~ Size: 8" - - Thickness: 0.33"
~ Water n/a ‘ o
Survey Depth: C'- 64" Date:}&u1 13, 1995
. Depth: §4'- 64.5' Date: Jul 12, 1995
Depth: 64"- 54° e ' Dats: Jul 15, 1995
Depth ref: Top- or casing Casing stick-up: 2%"

General Notes: , R o

Activities -on July 18, 1995 included: (1) Determins wsll/water depth from an -
acoustic depth instrument {85ft): {Z) Swab weil for intarnal contamination
prior to logging. Ths maximum swab depth of 51-34 f cerresponds to 3
telescoping screen (unknown configuration) from 51' to 71°, (as.per as built}.
(3) The well was surveyed to 64’ without reaching bottom.. . :

_ Activities on July 18, 1995 included: . (1) Run:'E-Tape"'to dstermine water
depth (65 ft). (2) Run dummy probe t¢ check for restrictions in the hole.
(3) Complete Spectral-Gamma- survey t2 o4 ft.  (4) Run neutron moisture survey
to 64 ft. ' S - .

A1l Spectral-Gamma survey data are included on the‘plcté. 'Separate plots for
the Total-Gamma inclucing KUT and moisture survey ars included. The survey
.depths are measured from top of casing. - '

The hignest total gamma activity encountared (64,000 cps) cccurred at the
surface (0 ft): ~The measurement taken @t the surfacz contained very high
.count rate with no gamma-ray .peaks identifiable in .the spectra, which is -
characteristic'of_back-scatterAgammarrays. probably from.the crib its self.

The concentrations cf ths naturally cccurring radisnuciides potassium,
uranium, and thorium TXUT). are typical for Hanford szdimsnts.

The potassium activity incrzases from 42° to thes maximum survey depth.
indicating a probabie change in geoicgy.

Man-made Rad1onuc11des IR :

Cobalt (Co-60) was identitied from the surface to 5’ and:from 24°' .to the .
maximum survey depth 57 64'. The quimum activity -encounterad was less tnan.
20 pCi/g. : A B

_Antimony (SB-125) was gstacted from 45°- to survey depth of 54'.  When detected
the concentration is ngt well correlated to the concentration of coba]t " The
maximum activity gncounte red was less than 5 pCi/g. |

Cesihm (Cs-137) and Europium (Euf152) are commoniy ahcdudtered‘in the 100

Areas. Dut -were.not jasntified in the survey .SDECtrE', ‘The p]pt'tracks are
shown {cr presentation unifermity.. L . g )
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| 199-N-45 Geophysical Data Package (Page2of7)

o Westlnghouse Hanford Company R
RLS Spectral Gamma—Ray Borehole Survey Log Header -

o;ect 1325=N LWDT_

.. Borehole 188-N-04S Drill Date _Apr 1984.
Cocrdinates 7474 N 4273 W £t ° ° (N-Area System)
Zlevation —452.31 £t Top cf Casing

Borehole Environment Info:maiion

Borehole 'quﬁid depth _na\_ (fr) frem zers. (0 0! depth reference of
. log . . o . . . c
Casing size Casing thickness Ter depth - Base depth
_{in.) . tin.) - . : {£x) (£t)
6 0.25 - ?2{51) 71
8 0.33 - o0 - 51-53(2)
{izfs Zzen moiswuze isg: )

|

"RLS PaSSLVe 8pectzal Garmma Su:vey Infoznat;on

——T
Logglng Eng_neer(s) J. B Meisner _ J. Kunk . .
-Log depth reference at zero (0.0) depth is _Too of Casing
Log Date | Archive ! N micg‘que speed o Depth.inte}val (£ft) -
- " £ile names i - o Top. ‘Base ‘
- . . . S e Incr. - d
Jul 14, H1NO45\BO68 TIXED 0.7 Zpm |+ O 64 0.3
1995 ' ; TIXED . 0. 7 em | - 84 - 64,35 ‘0.5
. N STYED N7 Emen Y QA - A =
= — -
E'L'Q.Q: MEA:

- MovesiTszoasIuTe SF=: ZeeT per mrzutls

'RLS Calibration Date: Mar
Calibiatioh Report:
Ahalyst Name(s):

Analysis Date:

‘Analys2s Notes:
Rac*cnu-l*ces Tden:;fle--

Calibration and Analysis Information
22, 1895 .
_WHC-SD-EN-TI-292, Rev.0

'®. R. Randall
Aug

Aug -, 199%

Maximus cross acpivisw suzface

Co=£0, 3b-12%

u
r !

L64t006 cos)
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'199-N-45 Geophysical Data Package (Page 3 of 7
RLS Spectral Gamma-Ray Borehole Survey
Project: 1325-N LWDF Log Date : July 14, 1995

Borehole : 199-N-45 Analysis Date: Aug 1, 1995

~ Total Gamima Cs-137 pCi/g Co-60 pCi/g Sb-125 pCi/g "Eu-152 pCilg -
X100 4 45 20 30 40 50 0 4 8 12 16 20

0024681012 0 4 8 12 16 20 0 10 20 30 40 50
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199-N-45 Geophysical Data Package (Page 4 of 7)

RLS Spectral KUT Processed Data

Project:. 1325-N LWDF - Log Date : July 14, 1995
Borehole: 199-N-45 Westinghouse Hanford Co.
Total Gamma PotassiumUranium Thorium
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~ 199-N-45 Geophysical Data Package (Page S of 7)

Formation Moisture Borehole Survey Report
Borehole: 199-N-45

Survey Depth: 2.0°- 64 - Date: Jul 18, 1995
‘Casing ~ Depth: 0'- 64'  Size: 8" Thickness: 0.25"

Water . Depth: 63" o -

Depth ref  Top-cf-casing Casing stick-up: 257

General Notes: :

Prior to Iogg1ng the water Tevel was measured w1th an E-tape and a dummy probe
was run to check fsr restrictions that might hang up the Togging probes beiow
the telescoping screen at 51 feet. The probe centralizer was not used for
~fear of hanging up the probe in the screen. The well was surveyed from 2' to
54' at meve-stop-acquire mode for 30 seconds every 0.5'. The second Tog
survey Trom 04’ to 34' at 0.5' samplie intervals was acquired. All survey data
are included on the plot. The survey depths are measured from top of casing.

The "Void Space" rasponse indicates void spaces that are present behind the
casing. The response is plotied in counts-per-second of the back-scattered
gamma-rays from a source implanted in the probe. The response is plotted on a
‘reverse scale to high-light problem zones. The "void space" count rate
decreasas (indicating a possibie problem with the formation moisture
measurement) when voids space is present behind the casing. This log shows
that the count rate increases when the casing size decreases. as seen below 54
- feet where the teisscoping screen was 1nserted Moisture: is not plotted in
intervais of void 1nd1cat1ons .o

Formation Moisture , ‘

The increase in formation moisture to 8% at 45.ft corresponds to the first
major occurrence of cobalt-60 encountered in the spectral gamma log. This is
possibly an interval of finer grained sediments that retained contaminants.
Just at this point in the well, the void indicator informs that the use of the
moisture response is not valid.

The void ccunt rate from 57" to 564° is indicative of a 6" casing. The start
of this 5" casing or screen is somewhere between 51' and 54°, and the as built
calls aut & 51' depth start. ‘Since there is some ambiguity about the screen
diameter, the moisture calibration was applied for an 8" casing throughout the
well surveay. : '
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199-N-45 Geophysical Data Package (Page 6 of 7)

Westinghouse Hanford Company
Formation (Neutron) Moisture Borehole Survey Log Header

roject: _1325-N LWDF

Boreheole 188-N-045 Drill Date _Apz 1984
Coordinates ' 7474 N 4273 W £t {N-Area System)
Elevation 452.31 ft Top c¢f Casing

Borehole Environment Information

—_—

Borehole liquid derth na (ft) from zero (0.0) depth reference of log |
Casing size Casing thickness Tép depth Base depth
(in.) (in.) (£t} (f£)
6 0.25 2(51) 71 a§
8 0.33 0 . 51-53(2)
(info frem moisture icg)

l_———___—__——__——__d———————

RLS Passive Spectral Gamma Survey Info:ma:ion

Logging Engineer(s) J. E. Meisner J. Kunk
Log depth reference at zero (0.0) depth is _Too of Casina

Log Date Archive Log mode speed Depth interval (ft)
file names ToD Incr

Jul 18, 1985 HIN045\MS30

e e e

P — — — ——— —————
TIXZZ: TiXEI JELOCITY Sl IiS.t ifees M3A: Move-3tip-iszuile SEZ:I SEeT par Zinute

Calibration and Analysis Information

RLS Calibration Date: Mar 16, 1995

Calibration Report: Hanford Moisture (Lampscn-Pasco)
Anajyst Name(s): R. R. Randall
Analysis Date: Bug I, 1995

Analysis Notes: _Two_intervals show void and moisture not plotted
—_— ]
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199-N-45 Geophysncal Data Package (Page 7 of 7)

Formatlon (Neutron) Monsture Borehole Survey

Borehole : 199-N45 - LogDate: July 18, 1995
Location: LWDF 1325-NCrib = Westinghouse Hanford Co.

- Moisture (pct-volume) - - - " void Space (cps)

- . - ' " 200800700 600 500
0 N 10 15 20 *

10 =

o
|

Depth (feet}

H
o
1

50 —

60 —

70

69



,199-’N467 Geo‘physical Data Package -(Page 10f7 )

RLS ‘Borehole Survex Report .

- Borehole: 199 N 45’57 .7l .Report Date: - Aug 1..1995
‘Casinj,‘, | “Depth:- 0'- 76" _ -Size: 6~ - _  Thickness: 0.25%
Water 7.8 . S o L : o
‘Survey -~ Depth:. 4.6'-°67.5' - . ‘Data: Jul 20 1995
. Depth: 64.7'- 67.5° . .. Date: Jul 20, 19895
Depth: 65.0'- 71.0° ©-7 Date: Jul 20, 1995

' Depth ref: Top-of-casing -~ Casing stick-up: 25"

ﬂGenera1 Notes. _ ' , - R
- Activities.on July 20 1995 1nc1uded (1) Determine well/water depth from-an
acoustic depth instrument (65ft). (2) Swab well for internzl contamination .

‘prior t0'logginng The maximum.swab depth of 71.9 ft corresponds to & tope of -

ﬂ;vwater

Act1v1t1es on Ju]v 20 1995 1nc1uded (1) Run 'E?TEDe“»tosdetermine'water.

'?"\depth (71.9 ft). (2) Run dummy probe. to check for restrictions in the hole.

~© (3) Complete Spectra1 Gamma survey to 71 ft (4) Run neutron moisture suryey o
to 71 ft. S NI

WARE Spectra1 Gamma survey data are 1nc1uded on the p]ots Separate\piots.tort
. _the naturally occurring KUT and the moisture survey are 1nc1uded The sdrvey

o depths are measured from top of cas1ng

The h1ghest total gamma activity encountered (40.000 cps) occurred at the
~surface (0 ft). The measurement. taken at the surface contained very h1gh f
" count rate with no gamma-ray peaks 1dent1f1ab1= in the spectra, which is

‘ characteristic of-back-scatter gamma-rays, probab]y from the cr1b its self

_The concentrat1ons of the naturally occurring radwonuc11des potass1um S
- yranium, and thorium (KUT) are close to typical for Hanford sediments. There . .
“‘are KUT responses-that rer1ect the .completions profile. This is confirmed by

" the moisturs log response. There is bentonite from 23' to 59', with & gap at

45' that is also reflected in the KUT signature. This conclusion could not be,
der1ved upon the bas1s of the spectral gamma ray data only ' 4

qgn made 1E¥¥fl1des , S SRy o '
é#nnnrmvlpéggge+-was identiftied from the surface’ to 5 and from 31' to the depth
of 70'. The maximum activity encountered was about 320 pCi/g. -
‘Cabalt (Co-6c) '
- was detected from Surfac= to. 5' and from 31' to survey depth
of 70'." When detected the concentration is not well correlated to the.

concentration of coba]t The max1mum act1v1ty encountered was less than. 10 .
pC1/g - , _ _
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199-N-67 Geophysical Data Package (Page 2 of 7)

Westinghouse Hanford Company
RLS Spectral Gamma-Ray Borehole Survey Log Header

Projecz: _1301-N IWDT

Berehole 159-N=-067 -Drill Date _Fer 1988
Cocrdinates 7438 N 5870 W ft (N-Area system)
Elevation —_ 458.4858 ft Top of Casing

Borehole Environment Information

Borehole liquid depth 71.8 (ft) frem zero (0.0}

— =

depth reference of log

Casing size Casing thickness Top depth Base depth
(in.) - (in.) (ft) (£t)
5 0.25 | 0 50.5
6 screen 0.25 60.5 76

RLS Passive Spectral Gamma Survey Informatien

Logging Engineer(s) J. E. Meisner J. Kiesler

Log depth reference at zero (0.0) deoth is _Topo cf Casing
Leg Date '~ Archive Log mecde speed Depth interval (ft)
£file names Top Base Incr
- Jul 20, H1N045\B06S MSA .30 sec 4.6 67.5 0.5
©1g85 MSA 30 sec €4.7 €7.8 0.%8
MSA 30 sez . €5 72 G.5
TIXED: Iix2c JeiefiTr oI lan.e Jgeel M3A: Move-itTIiz-aAcSuiIe I==i st par It

Calibration and Analysis Information

1S Calibration Date: Mar 22, 1985

Calibraticn Report: WHC-SD-EN-TI-252, Rev.0

2nalyst Namel(s): R. R. Randall

Analyvsis Date: 2uc 1, 1995

Analysis Notes: _Maximum cross 2cTivitv (40,000 cps) at surface

Radionuclides Ident=fied: _Ceg-83, Cs=-137

|
|
|




199-N-67 Geophysu:al Data Package (Page 3 of7)
RLS Spectral Gamma Ray Borehole Survey

Project: 1301-N LWDF Log Date : July 20, 1995

- Borehole : 199-N-67 e Analysxs Date: Aug1 1995

20 -

~ Depth (feet).

- 55 -]

25 —

e Total Gamma cs-.ﬁ7 pCi/g . Co-60 pleg ‘ Sb-125 p’Ci/g Eu¢152 pCiIg :
™00 5 40 20 30 40 50 0 4 8121620 o
02 4 6 81012 » . 0 4.8 1216 20 - 0 10 20 30 40 50

=5
10 - —10
15 — — 15

F 20

None Identified
ﬁlffNéﬁéiiﬁdéﬁiﬁiﬁéﬁlﬁﬁf}ffﬁlfiﬁﬁﬁﬁ.

— 25

30 — i k30

[ 40

45 — L.45
o
L
80 é"'-_.so'

© g5

70

O 2 4 6 B 10 . 0 1.2 3 45 © 1 23 4 5
E ) 0O 1 2 3 45 o 1 2 3 4.5

. 1x10,000 : 1x1,000 » " 1x1,000 -

' ’ 1x1,000 S . 1x1,000 '
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199-N-67 Geophysncal Data Package (Page 4 of 7') |
RLS Spectral KUT Processed Data |

Project: 1301 NLWDF  LogDate: July20, 1995
~Borehole: 199-N-67  Westinghouse Hanford Co.

“ -Total Gamma -~ - PotassiumUranium Thonum
I cps e pCilg ~  pCig pCilg
0 - 1000 2000 3000 .4000 50000 5101520 0 2 4 0 2 4
i - .

0 — T I S S

\ .

T




L 199eN-67 ‘Geophysical Data~Pa¢kage (Page 5of7)
. Formation. Mo1sture Boreho]e Survex Regdrt

. . Borehole: - 199 N- 67 , T S
~'Survey .~ Depth: 4.6'--71" .. . - . °  ‘Date:-Jul" 20,1995 ~

, ,Casiﬁg '» Depfhg 0'- 76" Size: 6" “Thickhesss 0.25" -
" .Water -~ - Depth: 71.9° ” ' :

Depth ref ,,pr‘OfrcaSihg o Casing-stick-up: 25"

General Notes: ° ) ' - ’ : :
Prior t0 ]ogg1ng the water. 1eve] was measured n1th an E- tape and a dummy probe-
was run to check for restrictions that might hang up the logging probes .below ..
the start of screen at 60.5 feet. The probe centralizer was not used for fear

o of” hanging up the probe in 'the screen. The well was surveyed from 4.6" to 71" .

‘at-move-stop-acquire mode for 30 seconds-every 0.5'. Two repeat passes were
performed over the reference sections. . All survey data are ‘included on the -
piot.- lhe survey aepths are measured from top of ca51ng

The "Veid Space responser1nd}cates void spaces that are present.behihd the.
r‘aswc "The response is plotted in counts-per-second of the back-scattered:

: - gamma-rays- from a source implanted in the probe. - The response is plotted. on a

reverss.scale to. high-light problem zones. - The "void space” count rate.
decreases (1nd1cat1ng a poss1b1e problem with the formation mo1sture :
measursment) when voids space is present behind the cas1ng Th1s Tog shows -
very’ un1rorm character : e

Format1on Mo1sture - ;
The only section of the we]l that has a format1on moisture response is the
interval. from 60" to 71'. -The upper section of the wéll is completed with
bentonite seal. - The instrument. response is then the degree of filling the : )
hole to outside of cas1ng ‘ Note the lack of seal at the 45 foot ]evel 1n the
-'we]] . ; . ‘

o



199-N-67 Geophysical Data Package (Page 6 of 7)

| . Westinghouse Hanford Company
Formatlon (Neutron) Moisture Borehole Survey Log Header

‘PrOJect  1301=N EWDP

Borehole 199-N-067 i . - Drill Date _Feb 1988
Cocrdinates 7438 N 5870 W ft - (N-Area System)
Elevation ____458.45 ft Top of Casing

Borehole Environment Information

Borehole liguid depth _71.9 (£ft) from zero (0.0) depth reference of logl

Casing size ' Casing thickness Top depth Base depth
{in.) : {in.) (ft) (££)
6 ) 0.25 0 60.5
: .8 0.33 50.5 76
w

' RLS Passive Spectral Gamma Survey Information

Logging Engineer(s) J. E. Meisner J. Kiesler
Log depth reference at zeroc (0.0) depth is _Teop of Casina

Log Date Archive Log mede speed i Depth interval (ft)
file names . X Base Incr

HINO45\Ms32 |. 30 sec
’ 30 sec
30 sec

TIxES: IIxeS VE.321TY SI Iadie Zoaex . M3A: MOve-3uOp-ALIoare . . - SRR le2T per unaute

calibration and Analysis Information

RLS Calibration Date: Mar 16, 1985
-Calibra:ion Report: Hanford Moisture (Lampson-Pasco)

_Analyst Name(s): R. R. Randall
Analysis Date: Aug 1, 1995

Analvsis Notes: Bentonite‘seal'disnlazed"ﬁnner 22' not fullv sealed
_—
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199-N-67 Geophysical Data Package (Page 7 of 7)

Formation (Neutron) Moisture Borehole Survey

Borehole : 199-N-67 o | Log Date : July 20, 1985
Location: LWDF 1301-N Crib | Westinghouse Hanford Co.
Moisture (pct-volume) Void Space (cps)

900 800 700 600
0 5 10 16 20 25 30 35 40 45 50 55 60 '

0

10 —

204 -

W
o
]

" Depth feet)
. Depth (
{

60 —

70 =
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RW No. 1 Geophysical Data Package (Page 1 of 6)

RADIONUCLIDE LOGGING SYSTEM
Log Analysis Summary Report

Borehole:  PNL Research Well 1 (Rwt) : Report Date: Jan 23, 1996
Log Types: HPGe Spectra] Gamma Ray y Final Log Date: Nov 13, 1995

General Notes: : » ‘

The existing borehole does not have a Hanford well number or Well ID number
(WID) and was identified by Bechtel Hanford Inc as "Research Well 1" drilled
by PNL. The survey depths are measured from top of casing. The borehole was
surveyed with two HPGe detector sizes to assure accurate measurement of
radionuclide concentrations at low and high activity levels. The low activity
detector, RLSG3.0, contains a 35% germanium crystal that has detection range
of 0.2 pCi/g to 500 pCi/g before electronics dead-time exceeds 40%. The high
activity detector, RLSG5.0, contains a 10% germanium crystal inside a tungsten
shield that reduces the observed gamma-ray activity by 1100%.

The computed radionuclide concentrations for both log runs (RLS63.0, RLSG5.0)
and repeats are displayed on the data plet.

Interpretation notes have been added to the log data piot. Note that the
maximum radionuclide concentrations for cesium-137 and cobalt-60 occur at
different depths. The distribution profiles for all three boreholes in the
1301-N facility (B2536, B2537, and Research Well 1) indicate that the
contaminants (cesium & cobalt) migrated at different rates.

Man-made Radionuclides

Cesium (Cs-137) was identified from the first survey reading at 5' to the
maximum survey depth of 27'. The decay activity exceeded 200 pCi/g from 17.5'
to the maximum survey depth, and exceeded 5000 pCi/g from 18' to 23.5'. The
maximum activity encountered was 18,000 pCi/g at 19.5'."

Cobalt (Co-60) was identified from the first survey reading at 5' to the-

maximum survey depth of 27'. The decay activity exceeded 200 pCi/g from 20"
to 25.5'. The maximum activity encountered was 1300 pCi/g at 20.5'.
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RW No. 1 Geophysical Data Package (Page 2 of 6)

Westinghouse Hanford Company
Radionuclide Logging System Log Header

- Project _ligliﬂ;_LEQE_ Log Type: HPGe Spectral Gamma-Ray
Borehole PNL Research Well 1 (RwiH)

[ Borehole 1iquid depth _none (ft) from zero (0.0) depth reference ofylog;

Casing size Casing thickness Top depth * '.Basefdepth |
ft £y |

-2.25 27.9

(in.) _ (in.)
8 _ 0.375

RLS Passive Spectral Gamma Surve Information

Logging Engineer(s) J. E. Meisner . J. R. Kunk
Log depth reference at zero

0.0) depth is _Top of Casin
Archive Disk | Log mode speed Depth interval (ft)
Detector ID : : Tog Base Incr
Nov 13, 1995 | RESWEL\B072 FIXED 0.7 fpm 5 . 26.5 0.5
: “RLSG3.0 (35%) " " 15 21 0.5
n Nov 13, 1995 | RESWEL\B073 FIXED 0.7 fpm [ 19 - 27 0.5
RLSG5.0 (10%) " " 22 27 0.5
%W-—T—T—W;—:————_——_——_—

| Calibration and Analysis Information

o

RLS Calibration Date: Mar 22, 1995 (HPGe-35%), Nov 20, 1995 (HPGe-10%)
Calibration Report: WHC-SD-EN-TI-292

Analyst Name(s): _R. K. Price
Analysis Date: Jan 23, 1996

Analysis Notes: _HPGe(10%) detector reguired to measure highest activity
Radionuclides Identified: _Cs-137, Co-60 max 18,000 & 1300 pCi/q @ 19.5'
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Depth (feet)

RW No. 1 Geophysical Data Package (Page 3 of 6)
RLS"Spectral Gamma & Moisture Borehole Survey

Project: 1301-N LWDF
Borehole: Research Well 1

Last Log Date: Nov 13, 1995
Analysis Date: Jan 23, 1996

Westinghouse Hanford Company

Total Gamma

Co-60 pCilg  Moisture (pct-volume)

Cs-137 pCl/g
CPS (normaiized) 1040 1241 1042 1043 1oed 0 2 4 6 8 10
0 1642 1e+3 1e+4 1e+5 1e+6 1047 1640 18+1 18+2 1043 1e+4 0
"7 ; NN
: O
10 — Qi - 10
' o
15 “g 15
<
‘0
20 . P51 — 20
Lt
25 = : 8 -
= ®
=¥
30 — iz — 30
35 — P 35
40 — — 40
45 — — 45
50— — 50
55 — — 55
60 — — 60
65 — — 65
70 — i 70
75 — — 75
80 80
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' Project: 1301-N LWDF -
. ,Boreholg. ;. Research Well 1

-

20 —

: Depth (‘fee‘l)"" . S

E 50— :
. 65—
70—

RW No.1 Geophysncal Data Package (Page 4 of 6) »
RLS Spectral Gamma & Mo:sture Borenole Survey |

Last Log Date Nov 13, 1995

Analysxs Date: Jan 23, 1996
Westmghouse Hanford Company .

' Total Gamma | Cs-137 pCllg Co-GO pCtlg Mo:sture (pct-volume)
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| Depth (feet)

RW No. 1 Geophysical Data Package (Page 5 of 6)

RLS Spectral KUT Processed Data
Last Log Date: Nov 13, 1995

Project: 1301-N LWDF

Borehole: Research Well 1 Analysis Date: Jan 23, 1996
Westinghouse Hanford Company

Total Gamma
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Neufron Moisture (% voiume fraction) for Wells 199-N-35, 199-N-45, 159-N-67

199-N-67
July 20, 1995

199-N-35
July 21, 1995

199-N-45
July i8, 1995

RW No. 1 Geophysical Data Package (Page 6 of 6)
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~ 1301-N Trench Surface Measurements

.\ll I_')"
\1“"‘"
T e

1301—-N (Trenc
Surface Radiation Topological Map

pport

RADIOLOGICAL SURVEYS
RadCon Technical Su
Thermo Hanford, Inc.

h)

File ID ~ I30INSBX.DNG

Coordinates are Wa. Stale Plane South




1325-N Surface Radiation Measurements

pport
, Inec.

RADIOLOGICAYl. SURVEYS
Thermo Hanford
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) Sample 1D: - BOGLS88B BOGL89 BOGLI1 BOGL92 (Dup) BOGL9S BOGL94(EB)
‘Elevation (feet above mean sca level) 451.449 449-447 -432-430 432-430 403-401 -- '
Depth (fect below ground surface) 9-11 1-13 28-30 28-30 57-59 - .
De_plll from crib base (fect) L (1)1 I 18-20 18-20 4749 - Background
Sample collected:|| 11/29/95 11/30/95 12/5/95 . 12/5/95 12/8/95 12/8/95 Values
Radionuclides (pCi/g) ‘
Americium-241 1,110 1,050 . NR NR : " NR NR [
Cerinm-144 -130U 629 U - 057U 0.0968 U - 00378 U - -0.103 U R
Cesium-134 IV 484 U 001 U -0.0459 U - 00177 U - -0.00734 U .o e ’
Cesiun-137DA " 15,800 12,500 2.46 6.01 00144 U 00116 U. . 0.919
Cobalt-58 -120 U ~ =100 U 00383 U ~+0,00793 U - 00116 . 00553 U e ’ ,_ ’
Cobalt-60 139,000 I K 120,000 496 - 8,87 1.29 . -0.00425 U Al &
Europium-152 285U 77U 0.0936 U - -0.207 U . 00341 U | . 00453 U e - \P
Europium-154 990 - 807 T 055U 0.147 U 0.0133 U -0.0017 U [ 2z
- | Enropium-155 207 141 0.0209 U L0433 U S -00133 U 0.0359. U (K -
Gross Alpha . - 1,980 2,530 743 . 643U 6.61 362U [ 3
Gross Deta * 128,000 131,000 " 4,480 5,120 293 2.88 e >
Tron-59 - - -40 U 142 U -0.284 U -0.0398 U 00729 U -0.0956 U . '
Manganese-54 - 568 U 193U 0.0983 U . 0.047 U 0.0357-U - ©-0.0116 U - T e g
_ Plutonium-238 226 468 -0.00126 U 0.00823 U- 0.00339 U +0.000822 U . g
Lo Plutoninm239/40 1,590 3,340 0023 U 0.0708 - - -0.00156 U 000472 U - 0021 - g
.. .| Potassium-40 . 879 854 ° 9.33 9.93 18.7 0.488 1664 - - Y
a Radium-224DA NR NR | NR. 0552 U - 0.435 - - 0.0837 [ E-
Radium-226 NR - . NR - NR . MR NR _ NR " )
Radium-226DA - 104 U 25U . 0346 J 0.369 J 0.365 J 0.189 J -0.818 e
Radium-228 - NR NR 'NR NR _NR NR e 8
Radium-228DA NR NR . NR NR . 0.562 NR [ rq"
Ruthenium-106DA . 103 U -425 U, 0403 U - 0203 U -0.146 U -0.0924 U . e e
Strontinm-90 - 9,860 19,700 1,530 1,310 - 80 0.07711 U, 0.167 E
Thotiun-228DA 355U 144 U 0.47 0.402 0.462 0.179 s 9
Thorium-232DA 622 U -156 U 1.08 0388 U 0.624 - .NR 1.318 o
Uranium-234 105U 512U 0.414 . 0479 0.302 0.0347 L3 fo
Uranium-235 0677 U - 0672 U 00227U 0.00386 U 00193 U . 0.00388 U o g
Uraniwn-238 -0.226 U 999 U 0.363 0.441 - 0.364 0.0127.U .0 g
Inorganics (mg/Kg) - : - . ’ 8
Cadmium 046 B 073 . 037B 047 B 019 . . 008U ... a
Chromium 4574 517 8J 1271 124 0.23 BJ 18.5
Lead’ 633 21.9 ) 1.3J 129 1.8J 01U 10.2 |y
Nickel 16.7 § 15.7 ] 5J 75 J 138 J 04 UJ 19.1 g.
U = The concentration is undetected at the specified detection limit. B = Conceiitration is less than the contract required detection limit (CRDL) but greater thian the instrument detected linit (InL). s
J = The concentration have been qualificd as estimated. UJ = Concentration may not accurately reflect the sample detection fimit and the associated data have been qualified as estimated. »n
NR = Not requested T Dup = Duplicate sample collected at the site. . . ) . 3
EB = Equipment Blank ; ** = Not reported. ‘2

-- = No depth associated with equipment blank. . : .
BJ = The concentration reported is less than the contract requised detection limit (CRDL) but greater than the instrument detected limit (IDL).
Due to miior quality control deficiency identified during data validalion the associated data have been.qualified as estimated. '

DA (Daughters) = Actual gamina lines are ineasured from a daughter isotope with assumed equilibrium with the reported parent.
Negalive radionuclide results = Radioactive results are ineasured as decay counts (e.g. counts per/minute).

An average background count subtraction is applied, which may be inore than the specific sanple count, therefore a negative resull is possible.
Background values for Inorganics are from Hanford Site Background, Part |, DOE/RL-92-24, Rev. 3 and are the 90th percentile from the log normal distribution.
Background values for Radionulcides are from Haivford Site Background, Part 2, DOE/RL-96-12, Draft A and are the 90th percentile from the log nornal distribution,




g

Sample ID;

. BOGL71

BOGL73

BOGLYS (Dup)

BOGL86

" EB= Equipment Blank .

- BOGLSI ‘ " BOGL79(EB) S
. Elevation (feet above mean sea'level)}|  442.5-440.5 | . 434422 - 434.432 4i5-413 . 395-393.5 SR ST
", Depth (feet betow ground surface){| ~ 14.5-16.5 2328 ©2325 4244 | 62:638 - ST el S
“Depth from trench base (feet)f|  (-3.5)-(-1.5) " 57 i 5. 2426 . " 44-45.5 - - Background S
- Sample collected: '11/9/95 S 11095 | 110095 1115195 11/16/95 11/15/95 "> Values, N .
- Rndlonuclldes(pCllg) . s L ) : ’ N R
- ['Americium-241 - 658 NR NR NR _ NR - - NR . Tee o
Cerium-144 - © 0638 U 0.163 U 0259 U - -0.0552 U -0.0879 U 10.0565 U’ . ST
Cesium-134 5.28 - -0.0578 U -0.0252 U -0.0237 U -0037 U " 0.0188 U 1 . -
Cesium-137DA 6,770 : 44.3 - 65.8 0.00704 U -0.0205 U 00135 U . . 0919 s
Cobalt:58 -0.559 U- -~-0.00341 U -0.0123 U 00425 U 00158 U 00118 U -0 =
-] Cobalt-60 © 1,200 A -~ 92 . 0.547 . 0.538 -0.0278 U .. R ‘\S
Europium-152 0833 U 0.00937 U - 00632 U -0.0682 U --000833U. ] - -00386 U 144 ( 1_ '2
- | Europium-154 8.17 0.178 U - 0,232 ! 0.0979 U 00225 U . 0,00875 U i h‘d |
Europium-155 . 236 0013 U 012U - -0.00806 U 0109 U . <0.0316 U b [—)
Gross Alpha - 30.1 7.69 1.6 933 29U 29U " T
Gross Beta . 5,750 3,790 2,740 132 328 214U ’e >
Iron-59 0221 U -0.127U 0.0766 U 0219V |- 0.0356 U -0.0121 U & g .
Manganese-54 . 0.936 0.0565 U 00493 U -0.0179.U - -0.00807 U’ 0.00963 U " T,
Plutonium-238 117U 0105 U . 0.0862 U . -0.00376 U 00U -0,00608 U .88 g -
Plutonium239/40 12,6 00211 U 0301.U | -0.00376 U. - <0,00416 U. |- - -0,00187 U- 0,021 . 3
Potassinin-40 3 L = 1373 18.1 J . 158 J i 1097 18,6 . 568 J 16.64 8 )
Radium-224DA o ., NR' 0.772 . 0,903 -+ .-0.462 0415 © 0118 ¢ ’e -
Radium-226 - NR . " NR "NR © NR - NR . .NR . LI ’?
Radium-226DA 154U - 0.599 J 0808 J 05J 05245 0.258.J - 0.815 8 . o
Radium-228 - - ¢ NR NR .NR . NR NR NR L4 oy - |
Radium-228DA NR NR. 059 0.814 NR NR - . [N a R
Ruthenium-106DA. 0378 U - 0271 U -0.159 U - 00126 U 013U -0.145 U A - E ' .
Stroifium-90 . 768 1430 1,740 - 572.9 144 . 0.274 0.167 T, T
Thorium-228DA 0744 U 0.883 - 1.08 0.748 0.635§ 0.185 J. oo ) g‘ ' =
Thorium-232DA -1.13U NR 1.12 - 0.596 - 0.822 0.27 1.318 ] o L
Uranium-234 0.111'U © 0407 U 1u 0.534 - 0398 - 0.0433 - A - t
Uranivm-235 -0.111 U~ '0.0762 U 0.104 U 0.0324°U .0.0268 U . +0,00146 U se . ;
Uranium-238 o - 1714 0.343 U 0.842 0.487 048 0.0892 . a - ‘
Inorganics (mg/Kg) i T . S e
Cadmium ' 0.35 U 036 U 036 U 035U 0.09 U 0.08 U v : a _
Chromium. 223 185 J . 20417 2134 133 0.12.BJ . 18,8 - o
Lead 0873 -0.69.3° 0.76 J 0.21 BJ 0.63 J . 0.1 UR 10.2 " - N
Nickel . - 13.1.9 . 93 - 98 J 1453 . 128) 04U 19.1 g" '
‘U=The concentmlion is undetected n; the specmed delecllon I|m|t B = Concentration is less than the contract requlred deleclion Iimll (CRDL) but greater Ihan |he lnslmmem delecled limit (lDL) o SR
1 = The concentration “have been quahﬁed as eshmaled ’ Dup = Duplicate sample collecled at the sile . . , . o a .
NR = Not requesied o *# =Not reported.. . co T e . e L
‘- = No depth associaled wnlh equipment blank L ¥ Q .

BJ = The concentration reported is less |han the contract requned detection limit (CRDL) but greater than the instrument delecled |III'II| (lDL)
. " Due to minor quality control deficiency identified during data validation the associated data have been qualified as estimated.”
- .DA (Daughters) = Actual gamma lines are measiréd from a daughter isotope with assumed equilibrium with the repomd parent. ST R O . ,
Negative radionuclide results = Radioactive results are measured as decay counts (¢.g. counts per/minule). - R Sho T s - ’ o
An average background count subtraction is applied, which may be more than the specific sample count, therefore a negative result is posslhle ’ R : o B .
Background values for Inorganics are from Hanford Site Background, Part 1, DOE/RL-92-24, Rev. 3 and are the 90th percentile from the fog normal distribution. LT e T R
. Background values for Radionuicides are from Hanl'ord Site Background Pmi 2, DOFJRL-% 12, Draﬂ A and are lhe 90th percenlile from the Iog normal distribution.
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- Sample ID; BOGL9? BOGL99 BOGLBI BOGLB3 BOGLB4 (Dup) BOGLB6 BOGLCO ' | BOGLBS (EB)
Elevation (feet above mean sea level) 443-441 4415-439° 434432 . 427-425 427-428 412-4}0 391.5-389.5 -
" Depth (feet below ground surface) 810 10-12 - 17-19 24-26 24-26 3941 | 595615 -
Depth from crib base (feet) (-1.5)0.5 -1 8-10 15-17 - 15-17 30-32 49.5-52 - Background
Sample collected: 12/19/95 12/20/95 12/20/95 . a8 12122095 | ' 122195 12/28/95 12/27/95 Values
Radionuclides (pCiig) - . v
Americium-24) ’ j © 142 . NR NR - NR " NR NR NR NR [
Cerium-144 236 U © 0079 U -0.176 U -0.0485 U 0131 U -0.0915 U 0.173 U -0.0309 U [
Cesium-134 0633 U -0.0107 U -0.00192 U -0.0138- U --0.0137 U 0.0031 U 00296 U] -00113 U s R
Cesium-137DA .. 573 . 0.822 0.143 - 0.0587 0.0337 U 0.00348 U -00148 U}l -000721 U 0.919 -
Cobalt-58 T 0268 U -003 U -0.0036 U | - 0.00897 U'|- 000889 U| .0.0391 U 0.00725 U .0013 U . =
Cobalt-60 ' L 3719 4.51 XL 1.87 . 143 ] 0546 1.48 -0.00818 U [ : 8
Europium-152 oo 03150 0116 U|.. -00339 U - 2,08 .0,703 0.216 . 000186 U 00472 U o ) '2
Europium-154 . , 2.86 0.00621 : U 0.106 U 0.164 U 0129 U -0.0456 U ‘00676 U.| -0.00481 U o [}
-, | Eurapium-155 ) - ’ 2.02 © 0015 U -0.0136 U 0.0912 U. «0.0231 U 0.0212 U -0.0203 U -0.00461 U 1 : ;
Gross Alpha s E 39.8 6.69 587 5.52 6.8 8,79 453 U -0906 U o R~
Gross Beta ‘ 3170 | 3,4% ‘ 908 ~ 830 491 64 63 | i3 U " P
Iron-59 ) . B . 0236 U| . 0035 U| -00845 U 0131 U 0127 U 0.0867 U -00488 Uy 00232 U [ : E N
Manganese-54- : i 2,74 -0.000466 U| ~ -0.0106 U 0.00315 U 0.0234 U] 000878 U 00152-U{. 0025 U s ) ’
Plutoninm-238 j : 3.0 0uU 00751 U 0 U. 00142 U -000257 U 0.00589 U] - -0.00105 U o - -
Plitonium239/40 . .40 ] - 0385 U 0.15 0.0246 U -0.00228 U ’ 0 v 00103 U -0.00105 U . 0,021 : i
Potassium-40. : L 128 J 9.01 J- . 962 3 803 ) 793 J 862 J 124 J | 419 J 16.64 a 8
1 Radium-224DA . - ' NR 0,353 . 0422 - 0.473 0.477 ~ 0538 - 0,627 . 0128 | i -
. [ Radiwn-326 T i TNR NR | - NR | NR "NR - NR MR | NR v ¥
. | Radium-226DA . ) -1.58 | 0322 J 0.368 J 0418 J 0.304 J 0.358 J 034 J 0116 U {|- 0.815 . 2 :
| Radium-228 ' = TN | © NR | - MR NR .| MR NR | - MR TNR w o
Radium-228DA . o " NR - --NR i 0.481 - NR NR NR . . 0434 NR o 3
Ruthenivm-106DA ~ =~ . : B E 244 Uy - 0178 U 0205 U 0.153 U -0.162 U -0.245 U 0.0541 U -0.00963 U|| ° oo ‘ E .
Strontivm-90 - ) E 1,340 - 1,230 B )| . 226 - 200 - 27.7 - ’ 16 - - 0013 U 0.167 : '
Thorium-228DA: T . . 0535 U 0.409 042 - 0.406 0.498 . 0.574 0.567 . -0.304 [ . 9‘ ‘
Thorium-232DA L 0167 U NR 0.622 - 0.504 0.156 - 0.682 0.616 0.134 U 1318 e
Uranium-234 ; i - 1.36 0451 U. 0,727 0.642 . | 0.354 0.348 - 0.454 0,0509 e R
Uranium:=235 I - . . -0.21 W - - 0.0846 U] 0.0333 UJ| -000422 UJ|] 000763 W) 0.0169 UJ 10.0291 J 0.00324 UJ ;e ‘ E -
Uranium-238 N 0.776 U | 0.564 U 0.44 0.435 0.531 0.5 0.418 00278 ). . ** =
" Inorganics (mg/Kg) . - - )
Cadmium , 0.36 U — 036 U 035 U 035 U 0.35 U 0.09 U 0.36 U 008 U e - a
Chromium . - - 8913 62J 32 $J) 36J - L7 i 1223 0.24 BJ 18.5
Lead - 2.7 1.9 1.7 . 1.6 1.7 1.2 32 - 0lu 10.2 -
Nickel 8539 743 46J ) 55) 457 34J . 1197 04 U 19.1 g..
U = The concentration is undetected at the specified detection limit. B = Concentration is less than the contract required detection limit (CRDL) but greater than the lﬁslmment delected limit (IDL). e
J = The concentration have been qualified as estimated. . UJ = Conceniration may not accurately reflect the sample detection limit and the associated data have been quatified as estimated. B
NR = Not requested | ’ Dup = Duplicate sample coltected at the site. . o
EB = Equipment Blank o #¢ = Not reported. 3

-- = No depth associated with equipment blank. ’ '
B1J = The concentration reported is less than the contract required detection Hmit (CRDL) but greater than the instrument detected }imit (IDL).

Due to minor quality control deficiency identified during data validation the associated data have been qualified as estimated.
DA (Daughters) = Actual gamma lines are measured from a daughter isotope with assumed equilibrium with the reported parent. -
Negalive radionuclide results = Radioactive sesults are measured as decay counts (e.g. counts per/minute).

An average background count subtraction is applied, which may be more than the specific sample count, therefore a negalive result is possible.

Background values for Inorganics are from Hanford Site Background, Part 1, DOE/RL-92-24, Rev. 3 and are the 90th percentile from the log normal distribution.
Background values for Radionulcides are from Hanford Site Background, Past 2, DOE/RL-96-12, Draft A and ase the 90th percentile from the tog normal disteibution,




Sﬂmplc ID: || “ BOGGC3* 1 BOGLF4 - BOGLFS. * BOGLF7 BOGLF6 | BOGLF8 (Dup)| BOGLF9 BOGLGO * BOGLGI BOHIV6
Elevatlon(feetabovemen S . ) N ‘ A . N & S A
o oosealeve] WA | 4s1.440 449.447 437 7| a32a30- | - 432430 420 410 - |- 403401 | 391 -
Deplh (feetbelow groun: : . R IR ” A B N I AR PR
suirfuce) N/A 901 ] 113 23 ] 2830 ] 2830 . 4. | 507 5759 ). 69
Depth fromcribbnse(feet) CNAC L bt 3 3 -.18-20 1820 |- 30 0 | a9 | s Background. |- =t
Sample Collected:}] ~ 8/25/95 1172995 -] - 113095 | 12/5/95 125095 C1ss |- 12/6/95 12/6/95 -12/8/95 -12/8/95 Values 8
' Units: )| . 'pCi/g - pCilg pCilg - pCilg ST pCI/ﬁ=Ir ) -~ pCilg . pCi{gl pCilg " pCilg-- |-: pCig . pCi/g '2 -
Actinium-228 ) - - NR NR . .. NR NR. : ~ - NR. ~ "NR B NR | NR . NR . " . NR L. ,L )
Americium-241 17,300 - 856 1,130 ] ° NR - ... NR . NR NR " NR NR NR e Q.
Bismuth-214 - TNR NR [ MR | ™R TNR [ NR | TNR.| - N | MR [T NR — S
Cerium-144 - - -~ NR - 456 U 402 U 112U .. .65U NR' - 251U 117U 1. 2440 -~ .245U . -
Cesium-134 : - NR 979U ] . 818U, 261 .- 0282 U 0225U } . 0097U - 0076 U] . 0144 U - 0161 U b g
|Cesium-137 . . : 102,000 - 12,100 15,100 2,790 ) 5.81 - 5.69 - 0143 U - NR .- 041U 0421 U 0.919 - B
Cobalt-60 = - 56,300 © 107,000 132,000 = 239 - - 582 | . 825 . ‘1.2 © 0.786 1.15 0.709 20 .. g
Europium-154_ - _ " 11,800 1,030 1,370 | 0978 U. L0557 U 0567U | 0286U] 0294U| . 05240 | 0490 o g -
. Europiuni-155 - 4,120 355° 304 . 555U - 200U ) 185U 0.716 U 0332 U 0.703 U _0697U | b —
" 0o [Gross Alpha 13,900 941 | 38,200 T 2520 | .- 218U - 339U 144U | . 0968 U 196 U 271 ] - v
p @  IGross Beta . 305,000 63,700 60,600 4310 . |. - 2810 2,490 - 1,680 C 145 . 124 - 123° L e ;

. |Lead214 . - . - . " NR NR . NR - NR . NR~ NR NR . NR x NR i NR ) " 0 .
Manganese-54- . ‘NR | 10U | 1270)]. 058U | - - 0.265U 025U |  0097U 0105U | - 0241'U 183U | e E . .
Plufonium-238 B ~NR NR . 22U - NR T NR | NR |. . NR T NR NR ~ NR- v sa .

 [Plutonium-239 |z,7oo - 689 | - | - - - S - 0.021 = -
Potassium-40 o NR . 422 U - 457U |} 0.11 702U B NR .- 11.6 . 205 - 169 | 17 16.64 B
Radium-224° E - 'NR . NR .| - NR . NR : NR . . NR NR | © NR . NR ~_"NR Ll g
Radium-226 Y. NR 14100 - 1260U( - 45U ], = 6770 928 U - 336U -.207U ). 494U .. 453 U 0.815 :"’
Ruthénium-106 - _ NR 1,930 U~ 1,740 U 29U 481U | . 469U |.. 185U ] . 1.76 U 352U ) 336U | b g s
Strontium-90 . i 92,299 3,250 12,600 - 1,170 T 1,550 . 1,350 - 1,080 - 188 63.1 546 . 0.167 - '
|Thorium-228 R - . NR 5,270 U 46500 | - 152 |- - 542 U . 504 |- 19.9 U: 884U 206U '} -182U o e g' :
) *Sample was collec!ed from so:l on a boulder removed from the buse of the crib, N ‘ B .
U =The concentration is unde(ected at the speclf ed detecllon ||m|t ’ 9 7
NR = Not requested. - .. ; P : n =
/A = Not applicable " SR B
- -Dup = Duplicate (second) samplecollecled at borchole : - =
- =.= Analysis was not performed becauselhe total alpha achv:ly was |ess than 20 an/g . 9, .
«. '« **=Notreported. - : : ,‘.’, B
SR _ ackground values are from Hanford. Slte Background Part2 DOE/RL 96-12, DmﬂAand are lhe 90lh percenllle from. lhe Iog nonnnl dlslnbuhon 5 .




. Sample ID: || BOGLD2 | BOGLDS5 | BOGLD3 | BOGLD4 (Dup)| BOGLD6 | BOGLD7 | BOGLD8 | BOGLDY | BOGLFO | BOGLF1 | BOGLF2 | BOGLF3
Elevauon (feet above mea ‘ ] ' L . _ :
" sealevel)fl - 443.441 439. . | 434.432 | * 434432 429 4245 | 415413 410 405 3975 395.3935| - 388
Depth (feet below groun : o o B T ' . " Co 1 .
surface)l} 14.5-165 | . 18 2325 | 2325 28 | 325 4244 | . a7 52 59.5 62-63.5 69 SR
Depth from trench bas 1 . o ) N : L AT B
‘ (feet)§f(-3.5)-(-1.5) 0’ '5-7 - 5-7: 10 145 24-26 29 34 415" 44455 . 51 Background v
Sample Collected:l| 11/9/95 | 11/9/95 | 11/10/95 1unoms  |-10ms | o5 | 1171595 | 1178595 § 111595 | 111505 | 1171695 | 11/16/95 || | Values .z '
. Unils: pCilg - pCilg pCi/g -pCilg pCilg pCi/g 1. pCilg pCilg pCi/g pCi/g pCilg pCi/g . gCi/g 1. ; :
Actinium-228 - NR NR "NR " NR NR | NR NR NR NR -~ NR NR NR | - 80 .
Americium-241 -~ - NR NR NR NR NR NR NR NR NR NR NR NR T L
Bismuth-214 - NR NR NR NR NR NR NR NR NR. NR | NR NR ™ g
Cerium-144 66.7 U 107U} 22U - 155U 12U 689 U 742U 932U 101U 111U ], 847U 754 U o oW
‘ Cesium-134 - 554U | 111 |- 15U 132U | 0962U | 062U | 0536 U | 0808 U-| 0688 U | 0.855 U [ 0827 U | 0463 U * 'g' :
3 Cesium-137 | - 3,200 15,700 108 84.9 24.1 134 U 1.713.U 2270 1.7U 252U ] 206U 186U | . 0919 e
Cobalt-60 - 522 3,300 10.4 14.2 3.53 ©0999U | 0832U | 0976 U 137U 177U ] 0983 U | 0604 U A B
Fo) - |Europium-154 9.05 U 183 U 399U 364 U 22U 1.61 U 224U | ‘311U | 376 U} 374U 1920 .21 U b W .
(Vo] Europium-155 16.1 U 2410 6.09 U 421 U 318U 1.66 U 198U |- 212U 268U 262U |- 221U 18U ik ) 91 .
Gross Alpha - 14 .| sLI 133U 145U | 131U | 138U 102U | 186U | 246U | 153U | 165 147 U " .8
Gross Beta 2,280 17,600 .| 2,690 2,770 435 228 | -809 " 348 20 537 . m 74 hid ’,
|Lead-214 - L NR ‘NR NR  NR | NR NR - NR - NR " NR - NR NR. NR . b B
Manganese-54 ) 505U 949 U 1.35.U 0978 U | 0943U ] 0591 U | 0580U | 0969 U | 0988U | 0876 U | 0719 U | 0765 U . e LR
Plutonium-238 - NR : 11.2 -NR - NR NR NR * NR NR - NR NR - NR NR T ) E
Plutonium-239 ‘ -- 73.7 - .- L= T - - - - ] - . . 0021 N <
Potassium-40 e 431U 433 U 484 U 13U 354U 157U 271 U 352U 126 U 251 U 166 U U N 1664 . '_"h
Radium-224 . - . NR NR | NR . NR_ NR NR NR NR NR NR NR NR Y o
Radium-226 L 121U 200U 361U 271 U 208U} 117U 129U 162 U 218U 203 U 147U 141U 0815 ' B
Ruthenium-106 . 109U ] 184U 314 U 16.) U 20U 106 U 126 U 144U ] 189U 176 U 158U} 136U (|- *+ S
[Strontium-90 ¢ -~ . 139 785 . | 1,410 1,380 195 119 | 246 433 1.38 239 24.7 129 0.167 e
i Thorium-228 ) : 427.U 651 U 165 U 115U 8tU |, 517U ) 489U 635 U 754 U 746 U 617U | 504U i .‘3
U = The concentration is undelecled atthe speclﬁcd detection limit. ' ('ﬂ
- NR = Not requested =l
Dup = Duplicate (second) sample colleclcd at borehole. e ) g_
"-- = Analysis was not performed because the total alpha activity was less than 20 pCi/g. _o'
**+ = Not reported. -
. Background values are from Hanford Site Bnckground Part 2, DOE/RL-96-12, Draﬂ A and are the 90lh percentile from the log normal distribution. g
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Sample ID:

“BOHIVE

BOHIVO

“HOHIWa

BOHSN9

NR = Not requested

‘U The concentration is undelected at lhe specified delecllon limit.,

.Dup= Duplicate (second) snmple collected at borehole

-- = Analysis was not performed because the total alpha acllvnly was.Jess than 20 pCl/g

*4 = Not reported.

[

Background values are from Hanford Site Background Part 2 DOE/RL-96 12, Draft A and are the 90lh percenule from the log normal dlsmbu(ion

. BOHIVT BOHIW! - {BOHIW2 (Dup)] BOHIWI - BOHIWS
Elevation (feet abovemearf] . - .~ . o - o - ) .
: . sealevel) 443441 | 441439 434.432 | 427425 427425 421 412410 401 - 391.5-389.5
Depth (feelbclowgroun ' : o ; . . . - A o .
surface) 8-10 10-12 17:19 " 2426 2426 30 39.41 50 59.5.61.5 -
Depth fromcrib base (feet)]] (-1.5)-0.5 13 8-10 15-17 15-17 - 21 30-32 4t 49.5-52 Background
‘Sample Collected: 12/19/95 12/20/95 12/20/95 o - 12122195 12/22/95 12122195 12727195 12127/95 12/28/95 Values - °
Units: pCilg - pCig |  pCilg pCilg -pCilg pCi/g pCilg pCilg pCl/g - pCilg_
Actinium-228 NR 0.866 NR NR NR NR 0.794 0.83 0.866 "
J|Americium-241 6.51 NR NR NR NR . NR " NR NR NR ae
Bismuth-214 “NR 0.65 0.59 NR NR NR 0,709 0.929 0.846 . e
Cerium-144 529U 229 U 1.57 U 519U 333U 302U . 0.936 U 103U - 1.05UY "
Cesium-134 0478 U 0.105 U- 00917 U 0402 U. 0.185 U 0241 U 0.0763 U 0.0843 U . 0.0904 U e
Cesium-137 k)| "0211 U * 014U 0498 U 0415 U. 0512 U 014U 0.151 U 0.144 U 0919
Cobait-60 225 3.83 1.65 ‘L.13 1.95 2,78 - 0.542 ‘128 1,42 i
Europium-(54 1.05 U 0332 U 0287 U 12U 0654 U | " 0.681 U. 0.264 U, 034 U 031t U i
Europium-155 137U 0677 U 0448 U 1.05U 105U 0.826 U ©.0:264 U 0293 U 0.288 U i
Gross Alpha 526 0.969 _Li5U 0.981 142 U 0.912 145U 1.15 0997 U. "
Gross Beta 2,440 1,610 579 346 - 319 228 305 11.3. 423 e
Lead-214 NR 1,09 0.788 ~ NR - - - NR NR 0.787 1.62 1.16 "
Manganese-54 1.11 .0.13U 0.109 U 0417 U 0209 U 0246 U 0.089 U 0tu | 01nu i
Plutonium-238 NR NR ° NR - -NR . . NR NR NR NR NR . . .
Plutonium-239 NR NR NR NR . - NR. NR~ NR NR NR . 0.021
Potassium-40 10,1 " 9.18 6.56 : 179U " 7.19 "6.38 U . 986 13U 13.8 "16.64
. |Radium-224 NR NR NR . NR 20.5 NR - NR NR - NR T
JRadium-226 932 U 328U 229'V 10U 483 U 1. 523 U 1L77U - 2.01.U 198 U 0.815
Ruthenium-106 929 U 207U 1.67 U 723U . 408U 39U 142U 16U 1.76 U i
Strontium-90 1,080 866 3 - - 193 . © 147 o127 234 4.61 18.1. 0.167
o Thorium-228 36.5 U 18.2 U 12U 276 U 283 U 29U | 723 U . 782U -8.16 U i

A10je10qe] §-777 3 Woij Byuq SIS [PIPAETY VEOI-N-66




‘ _ 199-N-108A/Physical Properties Data

: . : ; . - . M- . Saturated |
Sample Sample - Moisture | ., . .. | Dry Bulk Particle . . . 1B .
“Interval |  Elevation gﬁg‘; Content’ l‘;"ls‘;fl';:;" Density | Density |Porosity ]’::‘t’;‘:; C?:;‘z:&“
(Rbgs) | (RaMSL) | | (Wew) @ew) | @) | | . g

. ) 7 ) - (cm/sec)
15-  |44176- - |BoGL72 403 [Graveresamf208 | [272 . {024 |seegraphin [32 x10¢
155 |a41.26 - - . |sand255% | - |(estimated) - |AppendixB | -
‘ Fines 5.4% - , .
18 438.76 - BOGL76 [298.  |Gravelss7%|NA . [N [Na.  |NA NA
- o Sand116% | - v »
_Fin&s 47% |: '
24-  |432.76- BOGL74 |8.86 Gravel 35% 1176 - |270 1035  |seegraphin [3.0x 10
(245 . 43226 ) - - |sand 66.1% (estimated)| . | Appendix B
- ’ ‘| Fines 30.4% :
28, 428.76 BOGL77 |383  |Gravel666%|NA  [NA . . INA - INA" NA
S : © v - |Sand30.1% |- .- . SR :
| Fines 3.3%
32 424.76 |BOGL78 |260  |Gravel 54.3% [NA NA' NA  |NA NA
' - el |sand413% | L, .
‘ " |Fines 4.4% -
43 - 4]3.76-» BOGL80 |6.48 ‘ Gravel 60.9% 2,00 272 026 . - |seegraphin |8.2x10*
435 41326 o Sand31.1% | - (estimated) | Appendix B
; R Fines 8.0% o : o
47 409.76 BOGL82 [284  |Gravel629%|NA = [NA. NA  |NA NA
- r Sand 31.3% - ‘
Fines 5.8% -
52 404.76 BOGLS3 [427  |Gravel05% |NA . [NA INa  [NA NA
a : : Sand 87.9% | - : :
Fines 11.6%
59.5 397.26 ~ |BoGLsa |493  |Gravel60.0%[NA-  [NA N - |NA NA
- : o |sand377% | - L
Fines 2.3%
628- |39396- .- |BOGL8S5 [277  |Gravel508%|[1.96 272 028 [seegraphin |7.4x10°
633 |393.46 Sand 42.2% (estimated)| . |Appendix B
. Fines 7.0% : -
69 387.76 BOGLS7 (320  |Gravel 66.2% |[NA NA' NA |NA NA
- |sand 26.8% .
Fines 7.0%

: Note: See Appendix B for detailed results

Gravel = particles greater than 2 mm

Sand = particles between 2 and 0.075 mm

Fines = particles below 0. 075 mm
NA =not analyzed

Esnmated = particle denélty determination was not requested labomory mmated value based on prevxous onsxte work

o1




199-N-109A Physical Properties Data

Gravel = particles greater than 2 am . © .
Sand = particles between 2 and 0.075 mm

Fines = particles below 0.075 mm

NA = not analyzed

92

| -Sample | Sample : Moisture . . Dry Bulk | Particle. N A .
") nterval ‘| Elevation | SR Coeny | PaCE I | “nengiry - | Density | Porosity | postare C‘::g:;z‘;fty
. (ftbgs) | (fraMsL) - (W) : - (g/em’) | (g/em’) : . '
) . . ) » : . _ ‘ (cm/sec)
110 44045 |BOGL96 |5.38 INa N NA . .[NA  |NA NA.
105- |43995- -{BOGL98 |5.76 Gravel 76.1% |2.201 (wet) |2.981 = [0290 |see graphin |5.9% 107 .
1 439.45 (3.969%  {Sand232% |2.117 (dry) | AppendixB. | -
» from liner)  |Fines 0.7% - S _ e
- 175-  |43295- |BOGLBO [3.712.° Gravel 64.5% |2.135 (wet) [2.864  [0278 [seegraphin |5.8x 107
Jis 43245 - (3208% * |Sand33.5% |2.069 (dry) ' AppendixB | .
. R ) from liner)  |Fines 2.0% R . : ’
245- |42595- [BOGLB2 |336  |Gravel72.0% |2239 (wer) |2.875 (0244  |seegraphin [62x10°
25 |425.45 o |(297%from |Sand 263%  |2.175 (dry) Appendix B S
: o _ liner) |Fines1.7% T . _
130 42045  |BOGLBS |5.63 Gravel 77.7% |NA NA NA NA NA
' 1 - o © 7 o {sand195% | - : - :
» - Fines 2.8% ,
[39.5-  |41095- |BOGLB7 |3.59 | Gravel 72.1% | 1.986 (wet) {2.927  |0344 |seegraphin |5.3x 102
40 (41045 " ](3.391% from | Sand 27.0% {1.921 (dry) - . |AppendixB | - .
1 1 ’ liner) - Fines 0.9% |- S
|so° - ‘|40045 |BOGLBY |2:54 Gravel 792% |NA - NA  -|NA  INa - Na
' S Sand 17.9% e : N
1 Fines 2.9%
60 . |39045 * |BOGLCI |[4.63 Gravel 58.0%|NA ~ INA  INA  [NA NA
I R | I RS - |sand 32.6% o R
_ _ Fines 9.4%
Note: See Appendix B for detailed results.. ‘ o
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Laboratory: | Quanterra PNNL _ Quanterra PNNL EAL Quanterra EAL PNNL PNNL- EAL PNNL
Location: [ 199-N-103A | 199-N-103A | 199-N-103A | 199-N-103A | 199-N-103A | 199-N-103A | 199-N-103A | 199-N-103A | 199-N-103A | 199-N-103A | 199-N-103A | 199-N-103A
Sample ID: | BODRK7 | 103A/55-57 | 103A/55-57 | BODRKS |103A/60.5-62]103A/60.5-62] BODRK9 | 103A765-67 | 103A/65-67 | 103A/65-67 | 103A/70-72 | 103A/70-72

Method: ST ST ST ST ST . ST ST ST ST - ST (Dup) ST ST

Sample Collected:]  1/30/95 2/1/95 2/1/95 .2/2095 2/2/95 212195 2/6/95 2/3/95 2/3/95 2395 -} 2195 |. 27795

Depth (feet below ground| . : ' oL ’ .

) surface)]  29-32 55-56.5 55-57 -59-60.5 60-61.5 60-61.5 65-67 -65-67 65-65.5 65-65.5 70-72 70-71.5

. Units: pCi/g pCi/g pCi/g pCi/g pCi/g - pCi/g pCi/g pCi’g pCi/g - _ pCilg pCi/g pCi/g
Gross alpha 10.24 NR NR 5.79 NR NR 15.4 NR NR NR _NR NR
Gross beta 26.3 NR NR| 254 NR NR| 337 NR NR NR NR - NR
Actinium-228 —_NR NR NR NR NR NR NR - NR NR NR NR NR
Americium 241 NR NR| . 28U NR NR 28U | NR| 33U NR NR 3.1U NR
. JAntimony-125 NR| NR 1.9U_ NR NR 19U NR|- 21U NR NR 21U NR
[Bismuth-214 . NR NR NR NR NR NR{ - NR NR NR _NR NR| - NR
(Cadmium-109 NR NR NR NR ~ NR NR NR NR NR NR NR NR
Carbon 14 NR NR NR NR NR NR NR NR NR NR NR|- NR
Cerium-144 NR NR 42U NR NR 37U NR 47U. NR NR 45U NR
Cesium 134 NR NR 0.95 U NR NR 0.93 U NR 1.2 U | NR NR 1U NR
Cesium 137 0.00079 U NR 0.86 U | 0.0159 -NR] o9t U | o.0201 0.82 U NR NR 0.95 U- NR
Chromium 51 ._NR NR NR NR NR| ~ ~ NR|] = NR NR __NR NR NR NR
‘Cobalt 60 0.00186 U NR 095U 0.149 NR L1U 0.617 12U NR NR 1.2 NR
Cobalt-58 0.00031 U NR " NR] 0.00821 U NR NR| 0.0104 U " NR NR NR ~ _NR NR
Europium 152 0.00459 U " NR 73U | 0.00334 U NR 45U | -0.0254°U 6U NR NR 65U NR
[Europium 154 0.0141 U NR 32U -0.005 U NR 35U | 0.0293U 383U " NR ~_NR 39U NR
[Europium-155 0.0468 NR 23U | 0.0166 U - NR 22U | 0.0466 U 27U NR NR 25U NR
firon 59 0.00291 U NR " _NR| 0.00459 U NR NR| -0.035 U NR NR NR}" ~  NR NR
JLcad-214 NR NR NR| NR NR NR NR NR “NRJ . NR NR NR
IMangunese-54 . NR NR NR - NR NR NR NR NR NR NR NR NR
|Plulonium-238 NR NR NR NR ~NR NR NR NR NR NR -NR NR
Plutonium 239/240 NR NR| 110,000 U NR NR| 110,000 U "~ NR| 130,000 U "~ NR NR| 120,000 U NR
[Potassium 40 15.4 NR 10U 15.4 NR 17 16.2 12U NR NR| -~ 10U - NR
I_Radinm226 0.452 NR NR| 0368 NR " NR| 0.469 NR - NR NR ouU NR
Radium-224DA 0.595 NR NR}  0.451 NR ‘NR|  0.592 NR NR NR Y NR
[Radium-226DA NR NR . NR NR NR . NR NR NR " NR NR NR “NR
[Radium-228 0.701 NR ‘NR| 0461 - NR INR| 0.665 NR NR NR NR NR
Radium-228DA " NR NR NR NR NR NR NR NR NR NR NR NR
IRuthcnium 106 NR NR 74 NR NR 66U NR 17U NR NR 6.9 U. NR
Ruthenium-103 NR NR NR NR NR NR NR NR NR NR NR NR

Strontium 90 0.0399 U .0.56 NR 2.26 2.54 NR 153 NR| 120.48 119 NR| 80.322
Technetium 99 NR NR NR NR NR NR NR NR NR NR NR NR
Thorium 228 NR NR NR NR NR NR NR NR NR NR NR NR
Thorium 232 NR NR 33U NR NR 21U NR 28U NR NR 21U NR
Tin-125 NR NR NR NR NR NR NR NR NR NR NR - NR
Tritium 281 U NR NR| 127,000 NR NR| 84,800 NR NR NR NR NR
Uranium 233/234 NR NR NR NR NR NR NR NR NR NR NR NR
[Uranium 235 NR NR 45U NR NR 42U NR sU NR NR| 45U NR
- [Urariium 238 0.518 NR 130 U NR NR 110 U NR 120 U NR _NR 120 U NR
JUranium-234 NR NR NR NR NR NR NR NR NR NR NR NR
[Zinc 65 NR NR NR NR NR NR NR NR NR NR NR NR

WOy [10§ UI P333333( UOHBIIUIIUOY) IPIINUOIpey
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* Laboratory: PNNL- EAL | Quanterra EAL . P EAL . EAL - EAL PNNL EAL - EAL .
. Lacation: | 199-N-103A | 199-N-103A ] 199-N-103A | 199-N-103A | 199-N-103A | 199-N-103A | 199-N-103A | 199-N-103A | 199-N-103A | 199-N-103A | 199-N-104A | 199-N-104A.
-"" Sample ID: | 103A/75-77 | 103A/75-77 | BODRLO | 103A/80-82 | 103A/80-82 | /103A/85-87- | ‘103A/85-87 | 103A/90-92 | 103A/95-97 | 1034/95-97 | 104A-10 |. 104A-20
7 Method: | - - ST © ST - st |..st | ST ST ST - ST ST ST Gb Gh
*" Sample Collected:] ~ 2/8/95 . | . 2/8/95. |  2/9/95 - 209/95 2/9/95- 2/22/95 2/22/95 22395 | 37295 3/2/95 < 216/95. -} .. 21°7/95
Depth (feet below groundd =~ . HE ’ ‘ ' R : . ) o
: " suface)] 75-76.5 75-17 77-18 " 80-82 81-82 85-87 85-87 9092 : 95.97 95597 10 20
Units: pCi/g. _pCilg pCi/g pCi'g pCifg : pCi/g pCi/g pCilg pCilg pCilg pCilg = | - 'pCi/g )
Gross alpha - NR[ - NR 281U . NR NR - NR NR NR NR NRf ~~ " NR|" - NR
Gross beta .NR NR 23.6 - NR NR NR NR NR|. NR NR NR NR
Actinium-228 NR NR NR - NR NR NR NR “NR NR|" NR NR NR
Americium 241 NR 027U NR 0.44 U NR NR| 048U 041 U.[" 05U NR 0.43 U 0.49 U
Antimony-125 NR| 01U NR 015U |- NR “NR|. 032U 0.16 U 0.18 U NR 0.16 U 02U
Bismuth-214 NR NR NR NR NR NR . NR NR NR NR NR ~ NR
Cadmium-109 NR NR NR NR NR NR - NR NR NR NR NR NR
Carbon 14 NR NR NR NR NR NR NR NR ‘NR "NR NR NR
Cerium-144 NR 029U~ NR 0.46 U "~ NR "~ NR 0.51 U 041U " 05U -~ NR| 0.52 U 0.44 U
Cesium 134 NR| 0.041 U NR| 0074 U NR|- NR| 0.084 U 0.077 U 0.099 U NR]  0.068 U 0.061 U
Cesium 137 NR[ 0.043 U | 0.00435 U 0.068 U NR NR| 0.048 U 0.059 U 0.067 U NR 0.05 U 0.065U |
Chromium 51 - NR . NR] . - NR NR NR NR NR NR NR NR “NR| NR
Cobalt 60 NR 007U | 0.0678 0.11 NR NR| 0.094 U 0.069 U 0.081 U NR 0.1U 0.093 U
Cobalt-58 NR ~NR] 0.00469 U NR NR NR| . . NR NR NR “NR NR NR
. [Europium 152 NR 019U | -0.0112 U, 0.36 U "NR] - NR 047 U 028U 0.25 U NR 0.42 U 0.44 U
I_Europium 154 NR 016U | -0.0283 U 0.19 U NR NR 0.26 U 0.27 U 0.22 U NR 0.25 U 031U
Europium-155 - NR 017U | 0.0288 U 029 U NR NR 033 U 0.26 U’ 0.3 U NR 0.28.U 0.28 U
firon 59 "NR NR| -0.006 U. NR NR NR NR| NR NR NR| NR NR
ILead-214 NR NR NR NR NR NR NR NR NR NR| NR NR
Manganese-54 NR NR NR NR NR NR| - NR NR NR " NR NR NR
{Plutonium - 238 NR NR NR NR NR _NR NR NR NR NR NR NR
. [Plutonium 239/240 NR| 7,100 U NR| 12,000 U NR NR| 13,000U ]| 12000 U 14,000 U NR] ‘13,000 U 12,000 U
. [Potassium 40 NR 15 9.5 14 NR NR 13 12 12 NR 11 10
IRadium 226 NR NR| 0.301 NR NR NR| .. NR NR NR| - NR [T NR
Radium-224DA NR NR| . 0.394 ‘NR NR NR| NR ‘NR NR NR NR NR
Radium-226DA NR NR NR __ NR NR ~_NR “NR NR NR NR NR NR
Radium-228 NR - NR| 0.424 NR NR] - NR| NR NR NR . NR NR NR] -
IRadium-228DA NR NR NR " NR *NR " NR NR NR NR| - ~ NR NR NR
Ruthenium 106 NR 0.36 U NR 0.59 U - NR} NR 0.54 U 0.53 U 0.73 U © NR 062U { - 07U |
- [Ruthenium-103 NR NR NR NR NR . NR " NR NR NR NR NR| - NR|
- IStrontium 90 3.194 NR| 0976 [ NR 0.88 0.621 NR NR NR 0.41 . NR] . NR
Technetium 99 NR - NR NR NR NR NR NR NR NR ' NR NR NR.
Thorium 228 NR|- ~ NR NR ‘NR - NR NR | .NR NR| - _ NR NR NR| . . NR
Thorium 232 NR 0.52 NR 0.57 NR NR 0.64 0.44- 0.55 . NRJ = -0.55 0.38
Tin-125 NR NR NR| " ° NR . NR NR NR NR NR NRf . NR| NR
Tritium NR NR| 59,400 NR NR NR NR NR NR NR NR NR
{Uranium 2337234 NR [ NR NR NR NR NR NR NR NR NRY NR NR
[Uranium 235 NR 03U NR| 045U NR * NR 0.56 U 0.36 U 0.55 U NR 0.56 U 052U
[Uranium 238 NR 52U NR 93U NR NR NR - 9U 8.6 U NR 72U sou |.
[Uranium-234 - NR NR NR| NR NR - NR NR| NR| NR NR NR _NR]
VZino 65 NR NR NR NR NR NR NR NR NR _ NR NR NR
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Laboratory: EAL Quanterra EAL . PNNL EAL | EAL PNNL - EAL PNNL Quanterrn . Quanterra
Location: | 199-N-104A | 199-N-104A | 199-N-104A | 199-N-104A | 199-N-104A | 199-N-104A | 199-N-104A | 199-N-104A | 199-N-104A } 199-N-104A ] 199-N-104A } 199-N-104A
Sample ID: 104A-30 .| BODRLI1 104A-40 104A-50 104A-58-60 || 104A-60 104A-65 104A/63-65. 104A-70 104A/68-70 BODRIL2 BODRL3.
Method: Gb- ST Gb Gb ST " Gh Gb ST ST ST ST -ST (Dup)
- Sample Collected: 2/21/95 2/22/95 . 2/23/95 2/24/95 2/24/95 . 2/27/95 2/27/95 2/27/95 2/28/95 2/28/95 3/1/95 - 3/1/95
Depth (feet below ground] : ) . ‘ : -
surface): 30 3133 40 .50 58.5-59.5 60 65 64-65 70 69-70 - 73.5-76 73.5-76
] Uhils: .pCi/g pCilg pCilg pCi/g pCi/g pCi/g pCi/g pCilg . pCilg pCi/g _pCi/g pCi/g
Gross alpha " NR 6.25 NR NR NR NR NR NR NR NR 6.44 47U
Gross beta __NR 14.3 NR NR NR NR NR . NR NR NR 30.9 214
Actinium-228 NR NR NR NR NR | NR NR " _NR NR NR NR NR
Americium 241 0.42 U NR 0.39 U 032U ‘NR - 044 U 033 U NR 0.5 U NR NR NR
Antimony-125 -0.14 U NR|® 014U ~0llu NR 0.14 U 0.13 U NR 02U NR NR| NR
Bismuth-214 NR - NR NR} __NR NR NR NR NR NR NR " NR NR
Cadmium-109 - NR NR NR NR NR NR NR NR NR NR NR NR
Curbon 14 NR NR NR .__NR NR NR NR NR NR NR NR NR|
Cerium-144 - 0.37 U NR 0.46 U 037U NR 0.41 U 04U : NR 0.54 U NR NR NR
Cesium 134 0.068 U NR 0.07 U 0.056 U NR 0.072 U 0.058 U NR 0.093 U- NR NR __NR
Cesium 137 0.06 U }-0.00118 U 0.063 U 0.05 U NR 0.068 U 0.057 U NR 0.085 U - NR|] 0.00734 U -0.009 U
Chromium 51 i NR ~_NR NR NR “NR - NRJ. NR] - - NR NR NR ._NR NR
Cobalt 60 0.061 U | 0.00567 U 0.083 U.] - 0.069 U " NR 0.096 U. 0.062 NR 0.18 NR 0.138 0.137
- JCobalt-58 NR| -0.00186 U NR NR _ NR NR " NR|- “NR NR| NR| 0.00389 U -0.015 U
- .JEuropium 152 - 04U 00111 U 0.5 U 0.29 U- NR 0.36 U 03U NR 0.59-U NR] -0.00717 U -0.028 U
IEuropium 154 0.24 U -0.0166 U 0.24 U 0.16 U NR 0.17 U 021 U .-NR 0.29 'U. NR]. 0.0127 U -0.005 U
IEumpium-ISS 0.24 U 0.00548 U 0.26 U 023 U NR 027 U 0.25 U NR 0.36 U - NR|] 0.0338 U 0.025 U
Ilron 59 NR| -0.00665 U NR NR NR NR NR NR NR NR} -0.0217 U 0.037 U
[Lcad-214 NR NR NR NR NR NR NR NR NR - NR NR NR
IManganese-54 NR NR NR NR NR -NR NR NR | NR NR NR NR
[Plutonium - 238 NR NR NR{ NR NR NR NR NR NR NR NR NR
[Plutonium 239/240 11,000 U NR| 11,000 U 9,700 U - NR| 12,000 U 11,000 U NR] 15,000 U NR NR NR
IP ium 40 8.7 7.1 93 ‘8.2 - NR 15 12 NR 19 NR 19.5 0.604
IRadium 226 NR 0.276 NR oy NR NR|. 0uU NR 0U: NR 0.32 -0.08 U -
IRudium-224DA . NR 0.349 NR NR NR NR NR - NR NR NR 0.542 0.415 -
Radium-226DA NR NR _NR NR NR NR NR| NR|. NR NR NR NR
[Radium-228 NR| 0376 | NR NR NR NR NR NR NR NR| 0.627 - 0.62
|Radium-228DA NR NR NR NR NR NR NR NR| NR]| NR NR NR
lRull ium 106 0.57 U NR 054U |- 045U NR 0.65 U . 0.53 U NR 0.74 U NR NR NR
JRuthenium-103 . NR NR NR NR __NR NR -NR NR -NR NR NR NR
Strontium 90 - 'NR 0.105 U NR NR 0.485 NR NR 0.613 NR 1.318 1.17 ' 0.25 U
Technetium 99 ~ NR NR NR NR NR NR NR] - ~__NR NR - NR NR NR
Thorium 228 NR NR NR NR ‘NR NR NR NR NR}. NR NR NR
Thorium 232 - 0.47 NR 0.51 0.37 - NR 0.46 0.36 NR .0.67 NR NR NR
Tin-125 - NR NR " NRf{. NR -NR NR - NR NR " _NR NR - NR NR
Tritivm NR 739 U NR NR NR NR NR NR NR NR| 26,200 ° 0.336 U
[Uranium 233/234 ~ NR NR NR NR NR NR NR NR NR NR NR NR
lUranium 235 0.39 U NR 043 U 039 U NR 0.44 U 0.43 U NR 0.55 U NR NR NR
[Uranium 238 770 NR 78 U 54U NR 84 U 55U NR|. NR NR 0.87 0.05 U
JUranium-234 NR NR NR NR NR NR NR NR NR NR NR NR
WZinc 65 NR NR NR NR| NR NR NR NR NR NR NR NR

: (6Jo g age) sHé A 18dx ] -pue-dmng
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Laboratory:

EAL

PNNL-

PNNL

EAL

PNNL

EAL -

PNNL-

EAL

Quanterra § ) ) PNNL ] ) PN f | Quanterra EAL
Location: | 199-N-104A | 199-N-104A | 199-N-104A | 199-N-104A | 199-N-104A | 199-N-104A | 199-N-104A | 199-N-104A | 199-N-104A | 199:N-104A | 199-N-104A | 199-N-105A |
Sample 1D:| DBUDRL4 | 104A-75- °| 104A/73-75 | 104A779:81 | 104A/79-81 ] 104A-80 'i|104A/84-84.5| 104A-85° | BODRLS | 104A/89-90 | 104A-90 105A-10
4 " Method: | ST@up) | ST . ST ST | ST(Dup) sT | ST ST ST . sT .. | ST Gh
, " Sample Collected:|  3/1/95 | 2/28/95 2/28/95° 3395 . | 31395 3/3/95 3/8/95, 3805 | 3ioes | 3nesst | 3nwses 3/16/95
" Depth (feet below ground] A E : o . A . ) Y N | T T
T surface)]  73.5-76 15 74-75 79.5-80.5 | 79.5-80.5 80 184-84.5 85 8991 . .| 89.590:5 90 .. - 10
Units: ] pCilg " . pCilg pCilg pCilg pCi/g pCi/g -pCi/g 'pCilg pCilg pCilg pCifg- pCilg. -
JGross alpha - 7.78 - NR NR NR NR| - NR ' NR . NR 7.79 ) NR NR NR
Gross beta 33.6 NR NR NR NR NR NR NR| - 217 NR NR NR
Actinium-228 NR NR NR NR NR| ©~  “NR NR NR| NR NR NR] NR
Amcricium 241 NR 0.48 U _ NR NR NR| 041U NR| - 038U . NR NR 037U 0.39 U
Antimony-125 NR 0.17U" ‘NR NR -~ NR 0.13.U NR 0.15 U - NR| - NR 0.13 U 0.16 U
IBismuth-214 - NR -~ NR NR NR -~ NR NR NR NR NR NR NR " NR
Cadmium-109 NR NR __NR NR NR NR NR NR ‘NR[ __NR . NR NR
Carbon 14 NR NR NR NR NR NR NR NR NR NR ‘NR . NR
Cerium-144 - NR[~ 05U "NR NR “NR[. 04tU [ NR 0.38 U NR NR 0.41 U 0.46 U
Cesium 134 NR| 0078 U NR NR NR 0.06 U NR]  0.058 U NR "NR| 0.062 U 0.059 U
Cesium 137 0.00667 U 0.085 U NR "~ NR NR| 0048 U NR| 0.051 U [-0.00344 U NR| 0.056 U 0.067 U
Chromium 51- - ‘NR|- NR ‘NR NR -NR NR|. NR ._NR - NR NR NR|] -~ - -NR
Cobalt 60 0.124 T 013 NR NR NR| 0.069 NR| 0.025 U -] 0.0498 ‘NR| 0.072 U 0.082 U
[Cobalt-58 - 0.00159 U _ - _NR[ NR ‘NR NR ~__NR NR| - NR| 0.00582 U NR NR} NR
Guropium 152 001 U 0.33 U NR ‘NR . NR 027U NR 034U | 0.0128U NR| 03U 025 U
[Europium 154 0.0268 U 03U NR . NR NR 0.26 U NR| - 027U | 0.0366 U NR 0.19U 0.24 U
[Europium-155 0.0307 U 03U _NR NR . NR 0.26 U NR 026U | 0.0247U NR 0.26 U 031U
Jiron 59 0.00157 U NR ~NR NR NR NR ~ NR| NR| 0.00265 U- NR NR NR
ILead-214 ~__NR NR “NR ‘NR - NR NR: NR NR ‘NR NR ‘NR NR
" [Manganese-54 NR NR NR NR NR NR NR}J-. NR NR NR NR NR
. {Plutonium - 238 NR NR NR NR NR NR NR NR NR NR NR NR
. [P1utonium 239/240 NR| 13,000 U NR NR __ NR| 10,000 U NR[ 10,000 U NR NR| 9,300 U 13000 U
[Potassium 40 i8 17 NR NR NR i4 NR 10 4.7 NR -3 ii
Radium 226 0.317 ~ NR| NR NR NR NR NR NR| ~ 0.349° NR NR ou
[Radium-224DA 0.542 ~ NR NR NR NR NR NR NR| 0.554 NR NR NR
[Radium-226DA __NR NR NR NR NR NR NR NR NR ‘NR| NR NR
IRadium-228 _0.496 NR NR NR NR NR NR] NR|  0.582- NR| - NR - NR
[Radium-228DA NR _NR - NR NR NR NR NR[ NR NR NR|- NR NR
Ruthenium 106 NR 0.56 U “NR NR . NR 0.57U NR 047U NR NR 043 U 0.6 U
JRuthenium-103 'NR NR ~__NR ._'NR NR "~ NR] NR{ __NR _NR 'NR NR NR
Strontium 90 0.97 NR| . 1.005 0.577 0.531 " NR]  0.435 NR| 0.00059 U 0.231 NR 1.5
Technetium 99 —NR " NR NR . - NR NR " NR -~ NR NR NR NR NR NR
Thorium 228 - NR NR __NR NR -NR NR NR NR NR NR NR] NR
Thorium 232 - NR: 0.4 - NR NR NR 0.5 NR 0.45 NR NR 0.42 0.56
Tin-125 . NR ‘NR NR NR NR NR ‘NR .NR! NR{. NR NRf T NR
“{Tritium 20,000 ° -NR - _NR . _NR NR NR " NR| NR| 14,300 NR NR NR
lUranium 233/234 . _NR NR NR NR NR] - NR NR NR NR NR NR NR
[Uranium 235 NR 0.51 U NR NR . NR] - 042U NR 0.41 U NR NR| 0.42 U 0.46 U
* Uranium 238 NR 79U NR NR NR 61U | NR| 67U NR NR 62U 91U
" [Uranium-234 NR| _NR __NR NR NR NR| NR NR NR "NR NR NR
zinces NR{” NR| NR ~NR “NR NR NR NR NR NR NR

“NR|
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Laboratory:

EAL

EAL

EAL

PNNL

EAL EAL . EAL Quanterra EAL PNNL PNNL EAL ]

Location: | 199-N-105A | 199-N-105A | 199-N-105A | 199-N-105A | 199-N-105A | 199-N-105A | 199-N-105A | 199-N-105A | 199:N-105A | 199-N-105A | 199-N-105A | 199-N-105A
-Sample ID: ]| 105A-15 105A-20 105A-25" 105A-30 BODRL6 105A-35 105A-40 105A-40 105A-45. | 105A-45 105A-50 | 105A/51-53

Method: Gh Gb Gb Gh - ST Gb Gbh Gb Gb Gb Gb ST
. Somple Collected:]  3/16/95 3/17/95° 32095 | - 3/21/95 3/21/95 3/21/95 3/22/95 3/22/95 322095 |- 3r22i95 .| 3122095 3/24/95

Depth (feet below groundy . : ) . . - ' ] -

' " surface); 15 20 25 .30, 34-36 35 40 . 40 45 45 50 51-52

Units: pCilg pCilg pCi'g pCilg: pCilg . pCi/g pCi/g pCilg " pCilg - pCilg- pCi/g pCi/g
Gross alpha . NR - NR NR NR 1.7 NR ‘. NR NR - NR NR NR NR
. IGross beta NR NR “NR NR 16.1. NR NR NR NR ‘NR NR _NR
- JActinium-228 NR . _NR| © . NR  'NR] . NR ._NR NR NR NR NR| - NR NR
~ [Americium 241 0.33 U 042U | o1 U 0.29.U NR 0.34.U NR 035U NR 04U 0.74 U ‘NR
JAntimony-125 0.15 U 013U 012U 0.095 U NR 0.14 U - - NR 012 U NR 0.18U 0.18 U NR
ABismuth-214 NR NR NR NR NR NR NR ~ NR NR| . NR NR " NR
Cadmium-109 NR NR NR NR NR NR NR NR NR NR NR NR
Carbon 14 NR " NR NR NR NR - NR NR - NR NR NR NR * NR
Cerium-144 - 041U 0.44 U 0.46 U 0.36 U NR 0.39 U NR 0.39 U NR 0.46 U 0.77U " NR
~ [Cesium.134 - 0.053 U 0.06 U 0.068 U 0.06 U NR| 0.044 U NR[ 0.0490U NR| 0.043U 0.068 U ‘NR
" ICesium 137 0.046 U 0.051 U 0.065U | 0.039 U | 0.00295 U 0.041 U " NR| 0043U " NR] o00s59U 0.062 U NR
" {Chromium 51 ‘NR .__NR 'NR NR NR NR - NR NR]| - ~_NR _NR - _NR NR
Cobalt 60 0075 U | 0.081 U 0.074 U 0.057 U_| 0.00269 U’ 0.08 U- NR| 0.076 U NR|  0.093 U 012U . NR
Cobalt-58 “NR NR . NR —__NR| -0.00265 U NR NR NR " NR| NR NR NR
[Europium 152 0.28 U 035U 0.23 029 U | -0.0025 U 0.35 U NR 03U NR 0.38 U 0.26 U NR
[Europium 154 0.18 U 0.22 U 0.26 U 019U | 0.0104 U 027U " NR 0.19 U NR[- 028U 0.16 U NR
[Guropium-155° 0.24 U 0.25 U 0.28 U 021U | 0.0169U 0.25 U NR 0.24 U NR 0.26 U 0.51 U NR
Jiron 59 NR| NR NR| - . NR| 0.00215 U NR NR NR NR - - NR| - NR -~ NR
[Lead-214 . NR NR NR NR - NR NR NR NR NR NR NR NR
. [Manganese-54 NR NR __NR NR NR NR NR NR . NR{- NR NR NR
[Plutonium - 238 NR NR ~NR| = NR|" NR - NR NR NR NR ~__NR NR ‘NR
 [Plutonium 239/240 10,000 U | 11,000 U | 11,000 U | 10,000 U -___NRrR| 10,000 U NR[ 8700U NR] 11,000.U | 17,000 U NR
Potassium 40 110 - 10.0 11.0 71 . 922 8.5 NR 8.7 NR|] - 13 | 10 NR
IRadium 226 NR NR —__NR oU | .03s3 NR NR NR NR -NR NR NR
[Radium-224DA NR NR NR NR|  0.495 NR NR NR - NR[™ NR NR NR
[Radium-226DA NR NR]. NR NR NR NR NR NR NR NR ‘NR NR

JRadium-228 _NR NR NR|[. NR| 0.497 NR NR NR NR NR]| - NR NR}

JRadium-228DA NR NR NR NR NR NR NR NR NR NR -NR]. . NR
Ruthenium 106 048U | 055U 0.44 U 048 U~ NR 0.5 U NR 043 U NR 0.61 U 0.62 U NR
[Ruthcnium-103 *__NR NR NR NR NR NR NR NR NR NR NR NR

- [5trontium 90 0.87 0.64 0.34 .1 | 00724U 1.8 0.419 3.1 0.392 3.1, 14 431
« [Technetium 99 " NR NR NR NR] NR NR NR NR| - NR NR NR NR
Thorium 228 NR NR NR NR NR - NR NR NR NR NR . NR NR
Thorium 232 0.44 0.53 0.55 0.38 NR 0.42 NR 0.29 NR 0.4 0.29 ~ NR
Tin-125 NR NR} " NR : _NR NR NR NR NR NR " NR NR NR
Tritium NR NR NR NR 148 U NR NR NR NR NR NR NR
JUranium 233/234 NR NR NR NR NR NR NR NR NR NR NR NR
[Uranium 235 042 U 042 U 0.46 U 037U NR 0.41 U NR 0.39 U NR 048 U 0.78 U NR
~ {Uranium 238 52U 52U 6.5 U 6.7 U 0.498 s U NR 6 U NR 7.8 U 76 U NR
|Uranium-234 NR NR NR NR NR NR NR NR NR NR NR NR
|Zinc 65 NR NR NR NR NR NR NR NR NR NR NR NR
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PNNL

Laboratory: Quanterra PNNL EAL PNNL EAL | EAL PNNL Quanterra EAL PNNL . PNNL
Location: | 199-N-105A |.199-N-105A | 199-N-105A | 199-N-105A | -199-N-105A"| 199-N-105A |, 199-N-105A | 199-N-105A | 199-N-105A | 199-N-105A | 199-N-105A | 199-N-105A
Sample 1D: | 105A/51-53 | BODRL7 | 105A/54-56 | 105A-55 |105A/59.5-61.5] 105A-60 | 105A-65 | 105A/65-67.| BODRLS 105A-70 | 1054/70-72 | 105A/70-72

Method: | ST (Dup). ST. . ST - Gb ST ST Gb ST ST | ST ST ST (Dup)
Sample Collected:]  3/24/95 3/24/95 3/27/95 3/27/95 328195 - | 3728095 3/30/95 3/30/95 4/4/95 33195 | - 3/31/95 - 3/31/95
Depth (feet below ground] . '

surface)]  51-52 51-53 54.5-55.5 55 59.5-61.5 - 60 65 66-67 70-72 70 7n-72 71-12

Units: pCi/g pCi/g pCi/g pCi/g _pCi/g pCi/g pCi/g pCi/g pCi/g pCilg pCi/g pCi/g
Gross alpha NR 4.17 NR i NR NR NR NR NR 9.49 NR NR NR
Gross beta NR 1680 NR NR NR NR NR NR 262 NR NR NR
Actinium-228 NR NR NR NR NR NR NR NR NR NR NR NR
Americium 241 NR NR NR 1.2U NR 11U 0.89 U NR NR 0.71 U NR NR
Antimony-125 NR NR NR 027U NR 0.27U 0.19 U NR NR 0.15 U NR NR
Bismuth-214 NR NR NR NR NR NR NR NR NR NR NR NR
Cadmium-109 .NR NR NR NR NR NR NR NR NR NR NR NR
Carbon 14 NR NR NR NR NR NR NR NR NR NR NR NR
Cerium-144 NR NR NR 1.2 U NR 1.1 U 0.85 U NR NR 0.72 U NR NR
Cesium 134 NR NR NR| 0.074 U NR 0.12 U 0.068 U NR NR[ 0.072U NR NR
Cesium 137 NR| -0.0144 U NR| 0.085U NR 0.11 U 0.078 U NR | -0.00233 U 0.06 U NR NR
Chromium 51 NR NR NR NR NR NR NR NR| ~ ° NR NR NR NR
Cobalt 60 - NR 1.52 NR{ 07U NR 0.67 U 0.17 U NR| 0.148 015U NR NR
{Cobalt-s8 NR| 0.00386 U NR NR NR ‘NR NR NR| -0.013 U NR NR NR
[Europium 152 NR| -0.0293 U NR 0.6 U NR 0.59 U 0.41 U NR| -00017U ] - 025U NR NR
[Europium 154 NR| 0.0274 U NR 0.24 U NR 0.43 U 0.23 U NR] 0.0235 U 0.25 U . NR NR
iuropium-155 NR[ -0.0362 U NR 0.84 U NR 0.76 U 0.62 U NR| 0.0156 U 0.49 U NR NR
Jiron 59 NR| 0.0321 U NR NR NR NR NR NR| -0.0465 U NR NR NR
JLcad-214 NR| NR NR NR NR NR NR NR NR NR NR _NR
Mang 54 NR NR NR NR NR NR NR NR NR| NR NR NR
[Plutonium - 238 NR NR NR NR NR NR NR NR NR NR NR NR
JPlutonium 239/240 NR NR NR| 28,000 U NR| 25000U | 21,000 U NR NRf 17,000 U NR NR
[Potassium 40 NR 11.2 NR 12,0 NR 18.0 13.0 NR 15.4 11.0 NR NR
[Radium 226 NR| 0.266 NR -NR NR NR NR NR| 0359 NR NR NR
JRadium-224DA NR| 0.413 NR NR NR NR NR NR| 0.579 NR NR NR
IRadium-226DA NR NR NR NR NR NR|. NR NR NR NR NR NR
“|Radium-228 NR| 0474 NR NR NR NR NR NR|[ 0536 \ NR NR NR
Radium-228DA NR NR NR NR NR NR NR NR NR NR NR NR
JRuthenium 106 NR NR NR 071U NR 0.8 U 0.69 U NR NR 0.52 U NR NR
JRuthenium-103 NR NR NR NR NR NR NR NR NR NR NR NR

Strontium 90 503 | 709 136 60 149 43 50 91 114 24 101 112
Technetium 99 NR ___NR NR NR NR NR NR NR NR NR NR NR
Thorium 228 NR NR NR NR NR NR NR NR NR NR NR NR
Thorium 232 NR NR NR 0.41 NR .43 0.41 NR NR| . 0.43 NR NR
Tin-125 NR NR NR NR NR NR NR NR NR NR NR NR
Tritium - NR| 16,200 NR NR NR NR "~ NR _NR| 68,700 NR NR NR
{Uranium 233/234 NR NR NR NR NR NR NR NR NR -NR NR NR
[Uranium 235 NR NR NR 1.2 U NR 11U 0.87 U NR NR 0.71 NR NR
[Uranium 238 NR NR NR 12U NR 11U 83U NR NR 67U NR NR
[Uranium-234 NR NR NR NR NR NR NR NR NR NR NR NR
[Zinc 65 NR NR NR NR NR NR NR NR NR NR NR NR
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Laboratory: PNNL EAL . PNNL EAL - EAL PNNL Quanterra PNNL EAL PNNL -

. Location: ] 199-N-105A | 199-N-10SA | 199-N-105A | 199-N-105A | .199-N-105A | 199-N-105A | 199-N-105A | 199-N-105A | 199-N-105A | 199-N-105A
Sample 1ID: | 105A74-75.5 105A-75 105A/80-81.5 | -105A-80 105A-85 105A/85-87 BODRL9 105A/90-92 105A-90 105A/95-97 .
Method: ST ST - ST - ST © ST © ST . ST , ST . st | . st -
Sample Collected:|  4/6/95 4/6/95 4/12/95 412195 4/13/95 . . 413/95 413095 4/17/95 4/17/95 418095
* Depth (feet below ground - oo - : S , ’ . ) '
surface); 74-75 15 1 8081 80 Togs 85.5-86.5 " 85-87 90.5-91.5 ' 9 96-97 - .
Units: § . pCi/g pCilg pCilg pCilg pCilg pCilg . - pCilg pCile . | pcCirg " pCilg
Gross alpha : : NR - NR NR NR NR NR 6.78 NR ~__NR NRY
Gross beta NR NR NR NR .__NR NR] 46.3 NR NR NR v
Actinium-228 - NR NR NR NR NR NR NR NR NR NR ®
« JAmericium 241 “NR 0.55 U NR 042 U 0.39 U NR NR| NR}™ 0.4 U NR g_
Antimony-125 _NR 0.13 U NR 0.15U |. 0.12 U “NR NR NR 0.12U NRY =
. IBismuth-214 _NR NR[" NR NR}. NR NR NR| . NR - NR NRj - =
1 Cadmium-109 NR| " NR NR NR NR NR NR NR NR "NR ;U £
: ICarbon 14 ~ NR NR NR NR] . NR NR NR NR NR NRY 5 B
) Cerium-144 NR 0.57 U NR 046 U 0.41 U NR NR NR 0.4 U e = &
Cesium 134 NR 0.054 U NR 0.073U | 0.058 U NR NR NR 0.074 U - NRE &
-  cesium 137 NR 0.048 U __NR 0.055 U 0.055 U NR| 0.0039 U | NR 0.067 U NRf B o
Chromium 51 NR T NR NR NR| . MR NR NR NR NR N
.. "{cobalt 60 NR 0.095 U NR 0.092U | 0.067U " NR 0.0483 "NR 0.09 U NR ﬁ &
Cobalt-58 - NR[. NR NR NR| . NR NR| -0.00432 U NR NR NRf @ & -
‘- 8 " [Europium 132 NR 037 U NR 027U 027 U NR| -00143 U NR 0.26 U ~R] & &
 [Europium 154 NR 023U NR 0.25 U . 0.21 U NR| " -0.00742 U NR} 0.23 U NR s =
- "~ - JEuropium-155 “NR 0.39 U NR 0.28 U 0.26 U NR| ~ 00157 U *NR 0.25 U NR] @ S
[ton 59 NR ~ NR "~ NR NR| NR NR| 0.00434 U NR " NR Ry B
JLead-214 NR NR] NR NR “NR NR NR NR NR NR] = @
. IManganese-54 NR NR “NR NR NR NR NR] NR NR NR ? o
~ [Pvtonium - 238 - NR NR NR NR| . "NR NR NR NR NR Nl 78 S
[Ptutonium 2397240 NR 13,000 U NR 13,000 U 9,700 U NR NR NR 10,000 U “~r] &
~ [Potassium 40 NR| =~ 9.1 NR 11 - 10 - NR 0488 | NR 10 'NR ;’ =3
- |Radium 226 NR| NR NR NR NR NR 035 | NR "~ NR NRE = o
Radium-224DA . NR NR NR NR NR NR NR NR NR] NRl 2 &
[Radium-226DA NR NR NR NR NR]. NR NR " NR NR NR =1
[Radium-228. NR NR NR NR NR NR 0411 | NR| - "~ NR] - ~ NR =4
|Radium-228DA NR NR NR NR NR NR NR NR “"NR NR e
IRuthenium 106 - ' - NR 0.41 U NR 0.59 U 052U NR NR NR 0.53 U - NR B
[Ruthenium-103 “NR NR NR NR NR| NR NR NR/ NR NR
Strontium 90 70 . 5.7 11.5 26U 1.9 1.7 13 29 23U " 0.8
Technetium 99 ' NR NR NR NR NR NR NR NR NR NR
Thorium 228 * NR NR NR NR NR NR NR "NR " NR NR,
. Thorium 232 NR 0.39 NR 0.54 - 0.46 NR NR NR 0.5 NR
Tin-125 NR NR NR NR NR NR NR NR NR NR
Tritium NR NR NR NR NR NR 17,300 “NR NR NR
Uranium 233/234 NR{: NR NR NR NR NR : NR NR NR NR
[Uranium 235 " NR 0.58 U NR 0.48 U 0.47 U NR NR NR 0.44 U NR
[Uranium 238 NR 6.1 U NR 71U 65U NR NR NR 52U NR
JUranium-234 NR NR NR NR NR _NR NR NR NR NR
fZinc6s NR NR NR NR NR NR NR NR NR NR




Lahoratory: EAL - EAL- . EAL -. EAL EAL : EAL - - [ Quanterra | ~ EAL Quantérra - ~ EAL Quanterra
. Location: | 199-N-106A | 199-N-106A | 199-N-106A"| 199-N-106A. | -199-N-106A | 199-N-106A | 199-N-106A | .199-N-106A | 199-N-106A | 199-N-106A | 199-N-106A"
. Sample ID: ] 106A-15. | 106A-25 | 106A<3s | 106A-45 | 106A-55. | - 106A-65. BOGGB6 | -106A-75 .| BOGGB7 106A-85 | BOGGBS "
" Method: Gb . Gh Gb ~ S Gh - Gb .: | - Gb sT. | ..ST ST .ost | ¢ osT -
Sample Collected:] ~ 8/10/95 | #1195 | . 81495 | 8neos | .snems 8/17/95 82295 |- 822005 - 8/23/95 o #2395 | | wr28/95
Depth (feet below ground)  *. - . Y o N N 3 ] I DU [ -
R * surface): 15 25 35-. a5 - 1) . 65 7315 75 ] - 8385 85 <] . 9698
Units: pCi/g " - pCilg pCiig . |- - pCig ~ . pCilg pCilg pCi/g ~ pCilg pCilg pCilg . | - pCilg
Gross alpha NR NR{| NR NR NR - _NR 543 NR 9.06.- : “ NR . 9.68 )
Gross beta NR NR NR NR NR] NR 649 - NR] - 464 . NR| 3712 | Co
Actinium-228 ; NR ~ NR NR NR NR NR " NR{ . ‘NR NR| - NR}' NR -« I
Americium 241 v 036U | . 039U 041U |- o4lU 041U | 045U NR 12U " NR 0.48.U NR| &
Antimony-125 ~ 018U 0.16 U . 0.14U 0.14 U 0.16 U 018U NR 03U 'NR 012U NR| B
- |Bismuth-214 ‘ - NR NR MR NR|  NR| MR e[ " WR MR __ MR ~n] 0§
Cadmium-109 - - - NR|- NR __NR[ - NR{- - NR| . . NR - NR ‘NR NR NR ‘ NR| = &
Carbon 14 i MR MR MR WR NR NR NR NR NR __ MR | E £
Cerium-144 0.5 U 0.46 U 0.46 U 04U - 0.48 U 0.56 U _NR 1LLU NR 0.49 U NR .g g- '
Cesium 134 ] ooty 0.067 U. 0.077 U 0076 U [ 0076 U 009U [ -NR] 002U NR 0.047 U .- _NR] 3
Cesium 137 0078 U |~ 0.055 U 0.062 U 0.064 U 0.073 U 0.063 U -0.0039 U - .088 U -0.0163 U 0.043 U 0.0199 E..’, Q
' [Cheomium st NR| - . NR|__. - NR| . NR|. NR NR __NR ._NR| NR — NR __Ng|] A3
Cobalt 60 - 01U |- 008U 0.079 U ~0.057 U 03U | . ol6U 0.641 0.46 U 0.302 023U 0.453 - <
_ [Cobalt-58 . ] NR[- -~ NR|- NR} - NR - _NR}] - NR|' 00055 | NR| - -0.0173U | - - NR 0.015 a B
*, =+ [Europium 152 , 0.5U 0.42'U 027U 033U | 039U 0.34 U -0.0094 U . 0.58 U | -0.00276 U: 019U | -0.00907 U B
©  [Europium 154 - - - 023U ] - 022U 022U - 0.20U- 0.24 U 0.25U 0.0107 034U | 0.00629 0.16 U 0.0098 . o
JEuropium-155 03U | 025U | 027U 027U ]. 029U 031U 0.0105 0.78 U | 0.00858 0.33 U | -0.00503 U i =] :
- [tron's9 v ~_NR NR ~__NR NR "~ NR| -~ -~ NR] 0.0008 . -NR| 0.00597 © NR] -0.0135U -% A - -
- fLead-214 © - ‘ NR NR NR NR| _NR| " NR NR ~NR NR] - NR NR|] “ g
" Manganese-54 ‘ - NR NR|. NR NR NR| NR NR NR| NR NR - NR]. ’% e
[Plutonium - 238 - ~ NRf .- NRl'- -~ NR NR NR| .~ NR] -0.0489 U NR| oU | . . NrRl -00136U: o% e
IPlutonium 239/240 ~ 12000 U [ 13,0000 [ 11,000 U 13,000 U 13,000 U 13,000 U - . 0U-| _28000U 200422 U. | 12,000 U 0.122 . 8-,,‘
[Potassium 40 11 - 10 . 192 ~ 9.2 ... 11 15 14.5 9.2 - 156 65 | - 154 co ~°
- |Radium 226 ~ -NR oy NR NR NR ~_NR 0.362 NR 0.289 NR 0529 | QB
. [Radium-224DA ~_NR NR NR NR - NR NR 0.463 - 'NR 0.382 NR 0.809 o &
. |Radium-226DA NR NR NR NR NR NR NR NR NR NR T B -
IRadium-228 “-NR “NR NR NR NR NR . NR| - NR NR| NR]- ~ NR{ - vy -
IRadium-228DA -~ NR NR| .__NR NR NR NR| ~ 0.577 NR| 045 NR| . 0.863 . a
JRuthenium 106 043 .U 0.62 U. 0.55 U 0.61 U 049U |- - 061U NR 088U [ NR| 04U - _NR B .
Ruthenitim-103 -NR NR Y NR| . NR NR| : - NR| - ._NR] - "NR} * NR - NR o
Strontium 90 NR| - NR NR NR NR NR 210 NR 78.8 - NR| 118
Tcchnetium 99 __ NR| NR| NR|. NR NR NR - NR . NR NR NR NR] .
Thorium 228 - NR NR|[ - NR . NR| NR]. - NR 0.491 NR 0369 | .. NR[-- 08 - |-
[Thorium 232 058 | 045 048 0.38 049 | 048 . . - NR} - ‘0.59 NR[- 031 --]- NR|
Tin-125 ‘NR NR NR NR NR -NR . NR > NR NR]| - NRJ - _NR].
Tritium . NR| NR " NR|- ‘NR NR NR NR -NR " NR NR NR
. JUranium:233/234 . . NR NR NR| NR > NR . NR NR NR NR - NR NR
fUranivm235 - 052U - 0.49 U 047U 045U 046U | 05U NR| - 012U NR| 05U " NR
[Urinium 238 B 85U 19U 86U 59U . 66U 32U NR} 15U NR| - 46U NR
YWranitim-234 - " NR NR NR NR " NR NR NR NR NR " ‘NR __NR}.
[Zinc 65 NR NR NR NR NR NR NR NR NR NR



Lol

Laboratory: |

EAL Quanterra EAL

Location: | 199-N-106A | 199-N-106A | 199-N-106A
Sample ID: | 106A-103 BOGGCI 106A-115
Method:; Gb ST Gb
Sample Collected: 8/26/95 8/26/95 8/28/95
Depth (feet below ground .

surface): 103 - 105-108 115

Units: pCi/g pCi/g pCi/g
Gross alpha NR 7.51 " NR
Gross beta NR 510 NR
Actinium-228 NR NR NR
Americium 241 08U NR| 035 U
Antimony-125 0.21 U NR 013 U
IBismuth-214 NR NR NR|
ICadmium-109 NR NR NR
" Icarbon 14 NR NR NR|
" ICerium-144 0.85 U NR 031 U
ICesium 134 0.061 U NR 0.1 U
[Cesium 137 0.093 U 0.0113 0.095 U
Ichromium 51 NR NR, . "NR|
" ICobalt 60 0.15 U 0.272 022 U
[Cobalt-58 ~ NR| .-0.0105 U NR|

[Europium 152 0.54 U | 0.00184 006 UL

JEuropivm 154 0.28 U 0.0202 0.10 U
[Europium-155 0.54 U 0.0152 0.34 U
firon 59 NR|  0.0243 NR
{Lead-214 NR|. NR NR|
IMangancse-54 NR NR NR
IPlutonium - 238 - .NR} -0.0112 U NR
JPlutonium 239/240 20,000 U -0.0111 U 031 U

[Potassium 40 14 18.4 1.3
IRadium 226 NR 0.31 NR|
- JRadium-224DA NR 0.543 NR|
IRadium-226DA NR NR NR
IRadium-228 NR| . NR NR

IRadium-228DA NR| -0.558 NR}

Ruthenivm 106 0.73 U NR 01 U
IRuthenium-103 NR NR NR
Strontium 90 NR 52.2 NR
Technetium 99 NR NR NR
Thorium 228 NR 0.57 - NR

Thorium 232 ~ 0.64 " NR 0.58
Tin-125 NR - NR NR,
Tritium NR NR NR
Uranium 233/234 NR NR - NR,|
[Uranium 235 0.87 U NR 031 U
[Uranium 238 81U NR 0.096 U
I%Jranium-234‘ NR NR NR
inc 65 NR NR NR

U = Concentration undetected at specified detection levels
J = Estimated value .

NR = Not reported

Dup = Duplicate

EB = Equipment Blank

Gb = Grab Sample

ST = Split Tube

Negative radionuclide results - Radioactive results are measured as decay counts (e.g. counts per/mmu!e)

An average background count subtraction is applied, which may be moré than the specific sample count,

therefore a negative result is possible.

DA (daughtem) Actual gamma lmes are measured from a dnughter |solope with assumed equilibrium
with the reported parent. : .

EAL = Environmental Analytical Lnborutory

PNNL = Pacific Northwest National Laboratory
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