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RLS Passive Spectral Gamma-Ray Borehole Survey Report
cax=-aa-ec=aaxexsse-acc-m=a-ax3xesasevevss-aoe-acacs-

Report Date: September 21, 1992
Project: 100 Areas
Operable Units: 100-BC-I, 100-BC-5, 100-DR-1, 100-FR-3,

100-HR-1, 100-HR-3, and 100-NR-2
Boreholes: See Table 1, 2 and 3, below

Calibration Date: November 1991
Logging Engineers: R. V. Cram, S. E. Kos, R. K. Price
Analyst: R. K. Price, G. K. Jaeger, J. P. Kiesler

Introduction

Logging with the high resolution, high purity germanium (HPGe) passive
spectral gamma-ray system has been completed for the selected boreholes. A
summary of the boreholes included in this report are presented in three
tables. Table 1 contains borehole surveys for Operable Units 100-BC-1,
100-BC-5, 100-FR-3 and 100-NR-2. Table 2 contains borehole surveys for

-^ Operable Units 100-DR-1 and 100-HR-1. Table 3 contains borehole surveys for
Operable Unit 100-HR-3. Each table contains the borehole identification
number, log survey date, maximum survey depth, man-made radionuclides
identified, maximum radionuclide depth, and maximum radionuclide activity.
The maximum radionuclide depth is not necessarily the depth of the maximum

ry^ radionuclide decay activity. Likewise, the maximum radionuclide activity is
not necessarily the maximum detection depth of the radionuclide.

Three types of boreholes were logged for inclusion in the report.
-- o Newly constructed ground water monitoring wells,

o Existing ground water monitoring wells, and
o Vadose boreholes drilled in retention basins or disposal facilities.

The objective of the borehole surveys was to identify the presence of man-made
gamma-ray emitting radionuclides. The graphs of the decay activities
(concentrations) versus depth are presented for each survey. Decay activities
are reported in picocuries per gram (pCi/g) of sample.

The,contents of the report are limited to description of survey results for
each borehole logged. Details of the following: equipment configuration,
calibration, logging procedures, casing and water correction factors, spectra
analysis software, and data management have been excluded. The details of the
excluded topics are described in the papers cited at the end of this report.

Integrating the geology, hydrology and disposal site history with the spectral
gamma-ray survey results is beyond the scope of this report.
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Table 1: Summary of 100 Area Borehole Log Surveys for 100-BC-1, 100-BC-5, 100-FR-3 and 100-NR-2

N

Borehole
ID

Page Final Survey
num. Log Date De p th

Cesium-137 Cobalt-60
De thl pCi/g2 De thl pCi/gz

Euro ium-152
Depth4 pCi/g2

Europium-154
Depth Ci/gZ

100-BC-1 Operable Unit
116-8-1 11 3 25 92 23' 23' 50 19' 10 23' 200 23' 12
116-B-2 14 3 17 92 20.5' 18' 185 10' 1 16' 20 12' 2
116-B-3 17 4 08 92 17' 17' 1000 - - -
116-6-5 20 4 23 92 21.5' - 17' 2 15' 7 12' 1

100-BC-5 Operable Unit
199-62-13 23 3 09 92 37' - - - -
199-63-1 26 6 30 92 51.8' 51' 1 - 45' 3 -
199-63-47 29 3 05 92 56' 43' 1 - - -
199-B4-1 32 7 01 92 73' - - - -

199-64-4 35 8 13 92 99' - - - -
199-B4-5 38 7 16 92 94' - - - -
199-64-9 41 4 22 92 78' 78' 60 26' 13 26' 67 27' 7
199-B9-1 44 7 07 92 112' - 23' 5 23' 12 23' 2

100-FR-3 Operable Unit
199-F5-45 47 9 08 92 49' - - - -
19945-48 50 9 08 92 51' - - - -

100-NR-2 O perable Unit

199-N-75 53 5 01 92 86' 85' 1 - -
199-N-80 56 8/12/92 120' - 69' 1 - -

'Maximum depth where radionuclide was identified; Not necessarily depth of maximum decay activity
2Maximum decay activity observed for radionuclide; Not necessarily at maximum depth of borehole
3Maximum depth of borehole survey

N

rn

1 4.,

w

m<

0
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Table 2: Summary of 100 Areaa Borehole Log Surveys for 100-DR-1 and 100-HR-1

Borehole
ID

Page
num.

Final
Lo Date

Survey
Depth

Ces^um-137 Z
Depth pCi/g

Cob^lt-60 2
Depth Ci/g

EuroQium 152
Depth Ci/g

Euro4ium-15Z
De th pCi/g

100-DR-1 O perable Unit
116-0-IA 59 11 27 91 45' 45' 450 45' 11 45 200 45' 20
116-D-2A 62 2 20 92 19.5' 19.5' 770 14' 1 19.5' 30 14' 2
116-D-3 65 12 14 91 19' - - - -
116-D-5 68 1 28 92 23' - - - -
116-D-6 71 2 19 92 18' - - 12' 4 10' 1
116-DR-5 74 2 08 92 24' - - - -
132-D-3 77 2 20 92 34' 19' 2 19' 1 19' 2 18' 1

100-HR-1 O perable Unit
116-H-1 80 3 11 92 21' 19' 100 17' 30 21 700 17' 60
116-H-2 83 4 07 92 14' - - - -
116-H-3 86 3 09 92 18' - 18' 1 18' 5 16' 1
116-H-9 89 3 02 92 20' - - - -

'Maximum depth where radionuclide was identified; Not necessarily depth of maximum decay activity
3Maximum decay activity observed for radionuclide; Not necessarily at maximum depth of borehole
Maximum depth of borehole survey

E
x

^
0

i
m

.̂,
^
N
w

<̂

0

fi.
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Table 3: . Summary of 100 Areaa Borehole Log Surveys for 100-HR-3

a

Borehole
ID

Page
num.

Final Survey
I ILog Date De th

Cesium-137
Depth^ Ci/gz

Cobflt-60
Depth pCi/g

EyroQium-152 EuroQium-154
Depth Ci/g2 De th Ci/gZ

100-HR-3 Operable Unit
199-D5-2 92 6 19 92 86' - - - -
199-D5-12 95 6 18 92 87' - - - -
199-D8-2 98 3 22 92 40' 40' 35 40' 30 40' 80 30' 12
199-D8-3 101 7 17 92 77' 8' 6 6' 1 6' 2 6' 1
199-D8-54B 104 11 01 91 73' - - - -
199-D8-55 107 1 13 92 68' 48' 2 - - -
199-H3-1 110 6 16 92 65' - - - -
199-H4-3 113 2 20 91 42' - - - -
199-H4-11 116 2 21 91 45' - - - -
199-H4-13 119 6 26 92 48' - - - -
199-H4-16 122 8 18 92 53' - - - -
199-H4-18 125 8 25 92 47' - - - -
199-H4-45 128 2/12/92 51' - - - -

N

rn

-i
.^

N
w

m
<

0

'Maximum depth where radionuclide was identified; Not necessarily depth of maximum decay activity
2Maximum decay activity observed for radionuclide; Not necessarily at maximum depth of borehole
3Maximum depth of borehole survey
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100 Area Borehole Geophvsics Pro.iect Review

Observations of the RLS borehole surveys included in this report are
summarized below. This review does not necessarily include all the
information that can be gleaned from the spectral gamma-ray survey data.

REPEATABILITY: An extended interval of borehole 116-D-1A was surveyed twice.
Concern about the system performace prompted the double survey. The
repeatability between the two surveys of identical logging configuration is
excellent. When reviewing the plot of 116-D-1A remember that passive spectral
gamma is attempting to measure the absolute decay activity which occurs as
purely random events.

Normally repeatibility of the system response is accomplished by acquiring
stationary measurements with extended count time at various depths. The count
time of the stationary measurements is several times longer than the survey
specifications and the uncertainty is significantly less. The shorter count

^ time of the continuous survey agrees with the longer count stationary
measurements within the computed uncertainty ranges.

HIGH ACTIVITY BOREHOLES: The boreholes having the highest decay activity of
man-made radionuclides are listed below with the nuclide and maximum observed
activity. Keep this information in perspective. The decay activities in the
subsurface at these borehole locations while significant in the 100 Area are

e several times less than the maximum activity observed in other areas at
Hanford.

^
Borehole ID Nuclide Activity Nuclide Activity

° 116-B-3 Cs-137 1000 pCi/g
116-D-1A Cs-137 450 pCi/g Eu-152 200 pCi/g

^ 116-D-2A Cs-137 770 pCi/g
Yy 116-H-1 Eu-152 700 pCi/g

c7^ MAXIMUM DEPTH OF ACTIVITY: The maximum depth of the man-made radionuclides
was not always established in recently drilled boreholes. Remember that the
field screening instruments are limited to identifying decay activity that
significantly exceeds the decay activity of the natural radionuclies. The
activity of the man-made radionuclides at the bottom of the boreholes were
within the variations common in the natural radionuclides.

This observation may be viewed as insignificant if the assumption could be
proven as fact that the activity of man-made radionuclides decrease with
depth. Unfortunately several recently drilled Hanford boreholes have
demonstrated that man-made radionuclides do not necessarily decrease with
depth.

Man-made radionuclides were identified at the maximum survey-depth in eight of
the ninteen boreholes containing man-made radionuclides. Two of these
boreholes are 116-B-1 and 116-D-1A. The survey for 116-B-1 indicates that the
activity of europium-152 is beginning to increase at the maximum survey depth
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UNEXPECTED RADIONUCLIDES IN NEW WELLS: Man-made radionuclides were identified
in four boreholes being constructed for ground water monitoring wells. The
decay activity of the man-made radionuclides was generally less than 10 pCi/g.
This information will be included in mapping the extend of man-made
radionuclides in the subsurface and verifying the movement patterns. The
ground water monitoring wells in which nuclides were not identified by field
screening instruments are:

199-B3-47,
199-D8-55,
199-N-75, and
199-N-80.

IDENTIFY LITHOLOGY: Variations in the naturally occuring radionuclides, KUT
(ie. potassium, uranium and thorium) may be used to identify lithologies,
their thickness and interface depths. The borehole surveys acquired in the -
100 Area were not intended to identify lithologies, however, some variations

00 in the "Total Gamma" curve will probable raise questions when reviewing the

Cr. individual survey reports and plots.

Borehole 199-B2-13 recorded a high "Total Gamma" activity from 4 feet to 9
feet. This increase is due to potassium activity exceeding 10 pCi/g.

Borehole 199-D5-12 recorded a high "Total Gamma" activity from 47 feet to 83
feet. This increase is due to an increase potassium activity.

Borehole 199-D8-54B recorded a high "Total Gamma" activity from 45 feet to 49

01 feet. This increase is due to an increase in uranium and thorium activity.

Borehole 199-H-9 recorded an decrease in "Total Gamma" activity from 7 to 18
feet. This decrease is due to potassium activity less than 7 pCi/g.

COMPLETED WELLS: Surveys were recorded in five completed monitoring wells
?"I' with formation sealant materials between the stainless steel casing and the

undisturbed formation. The sealing material contains natural radionuclides
0` in higher concentrations than occurs in the sediments at Hanford. The "Total

Gamma" activity in these wells are higher than wells with out the seals. The
increase in activity is due to uranium and thorium at concentrations about
three times greater than the native sediments. The wells with elevated "Total
Gamma" activity from well seals are:

199-B4-5,
199-H4-11,
199-H4-13,
199-H4-16, and
199-H4-18.

Formation lithologies can not be determined in ground water monitoring wells
with seals installed. Any lithology information must be acquired before the
permanent casing and seal is added. -

6
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Quantifying the decay activity of man-made radionuclides in the formation will
be underestimated in wells with the sealing material. The varying thickness
of the sealant creates a varying attenuation factor for the gamma-rays being
measured.

HIGH SURFACE RADIATION: High surface radiation was recorded during setup of
the equipment on both borehole at 100-N. This surface radiation is observed
in the "Total Gamma" plot of the borehole survey from 0 feet to 1 feet.
Attenuation properties of the soil once the detector reached 1 foot
effectively eliminated detection of the surface radiation.

NO TOTAL-GAMMA CORRECTION: The Total-gamma plot, presented as the first curve
on each survey plot, is the count rate (c/s) observed for all gamma-rays
recorded in the spectra. No correction factors for steel casing or borheole
fluid have been applied to the data. The gross-gamma plot is equivalent to
the PNL Gross-Gamma survey. -

^ EQUIPMENT CALIBRATION: The borehole surveys presented in this report have all
been analysed using the calibration data acquired in November 1991. The
accuracy of the two calibration data sets are identical within the reported
uncertainties. However, the precision of the November 1991 calibration data

s^n is significantly better than the November 1990 data.

Calculation of calibration factors used in data reduction depended on the
calibration data and on nuclear data (half lives, branching ratios, number of
gammas per decay) for the particular nuclide. All of the nuclear data were
taken from Erdtmann and Soyka, Die Gamma-Linien der Radionuklide ( The Gamma
Rays of the Radionuclides ), Verlag Chemie GMBh Weinheim, Deutchland, 1979.

c?^

Borehole Survey Report

The report for each borehole survey by the RLS contains three types of
information. The contents of each information type are described below. The

fl. borehole survey reports are presented in the same order as they are listed in
Tables 1 thru 3.

1. A single page log header form is first. The form is titled "RLS
Spectral Gamma-Ray Borehole Survey Log Header" and summarizes the
borehole and survey information.

The form contains the borehole name, coordinates, and elevation. Survey
coordinates and elevation for several boreholes have not been
established at the time of this report.

Borehole environment information is next and includes casing parameters
and water depth (if present). These are the parameters used for data
reduction.

RLS survey information is presented third and includes the logging
engineers name, date, file names, logging mode, and survey depths.
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The survey data reduction information follows and includes calibration
date and calibration report number, analyst names and analysis date. A
single line is present for analysis notes and man-made radionuclides
encountered.

2. Radionuclide activity responses versus depth, i.e., data plots, are
plotted on one or more pages. A uniform depth scale of 20 feet/inch is
used for all plots. Four plot tracks are presented for uniformity. The
experimental uncertainties in the computed radionuclide activities are
not presented on the data plots at this time.

The "Total Gamma" is the count rate for all gamma-rays detected by the
RLS detector with no discrimination of gamma-ray energy. The "Total
Gamma" is equivalent to the gross gamma log commonly used by some
organizations at Hanford. The count rate data values are plotted on two
linear scales. The scale of the narrow line is 0 to 1000 c/s. The -
scale of the wide line is 0 to 100,000 c/s.

a The remaining plot tracks contain the results of the spectra gamma-ray
^ analysis. The computed data values are generally plotted on two linear

scales. The scale of the narrow line is given at the top of the plot
and is 0 to 50 pCi/g. The scale of the wide line is given at the bottom
of the plot and is 0 to 5000 pCi/g.

3. The analysis notes follow as the third type of information reported for
each spectral gamma-ray survey. The notes contain descriptions of the
borehole conditions and possible limitations of the plotted results.
The depth ranges where each radionuclide was encountered and the maximum
activities are reported.

Limitations to the Radioelement Analyses
cr

Several limitations of the borehole survey equipment, calibration, and data
acquisition objectives follow.

The logging cable supporting the borehole detector, supplying electrical
power, recieving voltage signals for each detected gamma-ray, and permitting
the'liquid-nirtogen cooled detector to be submerged in water was specially
fabricated for the RLS system. The recorded depth of the detector is
estimated to be accurate to 98.5 percent, with a precision (repeatability) of
99 percent. Comparisons with drilling measurements, other logging equipment,
and secondary measuring systems have verified the accuracy. Depth differences
between log runs occasionally must be shifted about 1 foot when the detector
depth is at 100 feet. An upgrade in the logging cable and measuring system is
being investigated. _

The standard logging configuration optimizes the counting system for detecting
low decay activities of radioelements. The RLS has frequently detected man-

8
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made radioelement activities of 0.3 pCi/g for nuclides with gamma-rays having
energies greater than 500 keV and number of gammas per decay at greater than
50 percent. The maximum decay activity the RLS has detected is about 10,000
pCi/g in this standard configuration.

The alternate logging configuration employs a lead shield and changes the
counting system to maximize the count rate. Configuring the counting system
to maximize the count rate compromises its ability to detect radioelements at
low decay activities (concentrations). The RLS has frequently detected man-
made radioelement activities exceeding 33,000 pCi/g in this shielded
configuration. The alternate logging configuration was not employed for the
surveys included in this report.

Borehole environment correction factors have been determined for steel casing
and water in the borehole. Correction factors for other borehole
configurations have not been investigated. Borehole configurations for which-
no correction is available include: (1) grout between multiple casing strings,

_ (2) formation seals containing bentonite, sand, or grout behind the casing,
and (3) drilling mud remaining inside the borehole during logging. The

C^ calculated decay activity for man-made radionuclides will be underestimated
for boreholes with these configurations.

,r~

Energy dependent casing corrections have been established for steel casing
thicknesses up to 0.40 inches. Corrections for casings of different materials
and/or cumulative thicknesses greater than 0.40 inches have not been
calculated and therefore cannot be used in the data reduction.

The calibration data were recorded with the detector centered in calibration
^ zones that are uniform in density, water content, and gamma-ray source

material. The dimensions of each zone are large enough that the detector
always responded as though surrounded by a medium of infinite extent.
Therefore, the use of the calibration results to calculate nuclide activity
carries the assumption that the nuclides in the logged formation are also
destributed in thick uniform layers.

Gamma-ray sources are not normally distributed in the earth in thick uniform
layers. Source inhomogeneities are reflected to some degree by the
fluctuations in the amplitudes of the log traces. A factor called the
vertical spacial resolution quantifies the correlation between (1) the
intensity of the log fluctuation and the depth interval over which it extends,
and (2) the intensity of the corresponding gamma-ray source and the thickness
of the zone in which the source is embedded. The vertical spatial resolution
of the RLS HPGe logging system is scheduled for investigation.

Radionuclide decay activities are determined from the net area of the gamma-
ray peaks. Radioelements such as strontium-90 which do not emit a gamma-ray
when they decay will not be identified or quantified by the spectra analysis
performed for this report. The decay of strontium-90 results in a high energy
beta particle that can excite surrounding elements to emit photon radiation
that can be identified by the HPGe detector. This type of radiation is called
bremsstrahlung radiation. A method to obtain estimates of the concentrations
of strontium-90 is under consideration.
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Conclusion

The RLS has completed surveys for 40 boreholes in the 100 areas. Excellent
repeatability of the system was demonstrated. Four boreholes with significant
amounts of man-made radionuclides were identified. Nineteen borehole surveys
identified the presence of man-made radionuclides.

The high purity germanium detector of the RLS borehole survey truck has
identified the presence of small amounts of man-made radionuclides in the the
subsurface. The field screening instruments may not have identified the
potential for man-made radionuclides since the decay activity may be less than
the decay activity of the natural occuring radionuclides of potassium, uranium
and thorium that are present globally.

The decay activity for the natural radionuclides, KUT, have been computed by
the data reduction program. The decay activity of KUT have not been presented

Cq in this report. Plots of the KUT activity levels can be prepared if
necessary.^.,

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

Project: 100-BC-1

Borehole 116-B-1
Coordinates N W meters
Elevation feet Brass Cap

Borehole Environment Information

^

L^>

^.:

^

0%

Borehole Fluid Depth none (Feet) from Zero (0.0) Depth Reference of Log

Casing Size
I.D. ( inch )

Casing Thickness
inch

Top Depth
(feet)

Base Depth
feet

8 0.33 0.0 26.0

RLS Passive Spectral Gamma Survey Information

Logging Engineers R. V. Cram S. E. Kos
Lo Depth Reference at Zero ( 0.0 ) depth is Ground Lev e l

Log Date Archive
File Names

Log Modei Speed Depth Interval (feet)
Top Base Incr

Mar 25, 92 HI16B1\A158 MSA 80 sec LT
Station 500 s

0 23 0.5
De p th: 23

I MSA: MovtrStop-ACquire Lt lrie TiM

Calibration and Analysis Information

RLS Calibration Date: Nov 21, 1991
Calibration Report: WHC-SD-EN-TRP-001

Analyst Names: R. K. Price
Analysis Date: April 9. 1992

Analysis Notes: Eu-152 max 200 pCi/g at 15 ft
Radionuclides identified: Cs-137, Co-60. Eu-152, Eu-154
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RLS Spectral Gamma-Ray Borehole Survey

Project: 100-BC-1 Log Date: Mar 25, 92
Borehole: 116-B-1 Anal. Date: Apr 9, 92

Total Gamma Cs-137 Co-60 Eu-152 Eu-154
1X100 cps pCi/g pCi/g pCi/g pCi/g
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WHC-SD-EN-TI-123, Rev. 0

RLS Borehole Survey.Report

Casing Depth: 26'
Water Depth: none
Survey Depth: 0 - 23'

Size: 8"

Mode: MSA 80sec

Thickness: 0.33"

Date: 3/25/92

General Notes:
Drilling was terminated before the maximum extend of man-made radionuclides
was reached. The activity of Eu-152 in increasing at the maximum depth.

The long count spectra acquired at the bottom of the borehole confirmed the
presence of Cs-137, Eu-152, and Eu-154.

Man-made Radionuclides:
Cesium (Cs-137) was encountered in the borehole from 14 feet to the maximum
survey depth of 23 feet. The maximum cesium decay activity detected was 50
pCi/g at 16 feet.

Cobalt ( Co-60) was observed from 13 feet to 19 feet with a detected decay
activity of less than 10 pCi/g.

Europium-152 (Eu-152) was encountered in the borehole from 13 feet to the
maximum survey depth of 23 feet. The maximum Eu-152 decay activity detected
was 200 pCi/g at 16 feet.

Europium-154 (Eu-154) was encountered in the borehole from 14 feet to the
maximum survey depth of 23 feet. The maximum Eu-154 decay activity detected
was 12 pCi/g at 16 feet.

13
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Westinghouse Hanford Company
RLS Spectral Gamma-Ray Borehole Survey Log Header

Project: _100-BC-1

Borehole 116-B-2
Coordinates N W Meters
Elevation feet Brass Cap

R(1rPhn1P Fnvinnmman+ Tnfnnmn+;nn

NO

c"°

.rl

f :

Borehole Fluid Depth none (Feet) from Zero (0.0) Depth Reference of Log

Casing Size
I.D. ( inch )

Casing Thickness
( inch )

Top Depth
( feet )

Base Depth
( feet )

8 0.33 0.0 23.5

RIS p9CCivP CnOP+Mal R,mm, Cnwvev Tnfnwwn+i....

Logging Engineers R. V. Cram S. E. Kos
Log Depth Reference at Zero ( 0.0 ) depth is Ground Level

E Log Date Archive
File Names

Log Model Speed Depth Interval (feet)
To p Base Incr

Mar 17, 92 H116B2\A159 MSA 80sec LT
Station 1000 s

0.0 20.5 0.5
De p th: 20.5

Calibration and Analysis Information

RLS Calibration Date: Nov 21, 1991
Calibration Report: WHC-SD-EN-TRP-001

Analyst Names: R. K. Price
Analysis Date: Apr 9. 1992

Analysis Notes: No man-made nuclides found at maximum survey depth
Radionuclides identified: Cs-137. Co-60, Eu-152 Eu-154

14
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RLS Spectral Gamma-Ray Borehole Survey

Project: 100-BC-1 Log Date: Mar 17, 92
Borehole: 116-B-2 Anal. Date: Apr 9, 92

Total Gamma Cs-137 Co-60 Eu-152 Eu-154
iX100 cps pCi/g pCi/g pCi/g pCi/g
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RLS Borehole Survey Report

116-B-2

Casing Depth: 23.5' Size: 8" Thickness: 0.33"
Water Depth: none
Survey Depth: 0 - 20' Mode: MSA 80sec Date: 3/17/92

General Notes;
A long count spectra was acquired at the bottom of the borehole. No man-made
radionuclides were detected at the maximum survey depth of 20.5 feet.

Man-made Radionuclides:
Cesium (Cs-137) was encountered in the borehole from 7 feet to 18 feet. The
maximum cesium decay activity detected was 185 pCi/g at 10 feet.

00 Cobalt (Co-60) was observed at 10 feet with a detected decay activity of less
c_ than 1 pCi/g.

Europium-152 (Eu-152) was encountered in the borehole from 8 feet to 16 feet.
The maximum Eu-152 decay activity detected was 20 pCi/g at 10 feet.

Europium-154 (Eu-154) was encountered in the borehole from 9 feet to 12 feet.
The maximum Eu-154 decay activity detected was less than 2 pCi/g.

0%
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WHC-SD-EN-TI-123, Rev. 0

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

Project: 100-BC-1

Borehole 116-B-3
Coordinates N W Meters
Elevation feet Brass Cap

Borehole Fnvirnnmant Tnfnrmatinn

as

C,

tui

t^

^

.`7

^

Borehole Fluid Depth none (Feet) from Zero (0. 0) Depth Reference of Log

Casing-Size
I.D. ( inch )

Casing Thickness
( inch )

Top Depth
(feet)

Base Depth
( feet )

8 0.31 0.0 23.5

RLS Passive SneCtral Gamma Ciirvav Tnfnrmn t;nn

Logging Engineers R. V. Cram S. E. Kos
Log De pth Reference at Zero ( 0.0 ) de p th is Gro nd Level

Log Date
I

Archive
File Names

Log Model Speed Depth Interval (feet)
Top Base Incr

Apr 8, 92 H116B03\A165 MSA 80 sec LT
Station 500 s

0 17 0.5
De th: 17.1

' Calibration and Analysis Information

RLS Calibration Date: Nov 21, 1991
Calibration Report: WHC-SD-EN-TRP-001

Analyst Names: G. K. Jaeger R. K. Price
Analysis Date: Aor 13. 1992

Analysis Notes: Cesium activitv at maximum survey deoth < 1 oCi/a
Radionuclides identified: Cs-137

17
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RLS Spectral Gamma-Ray Borehole Survey

Project: 100-BC-1 Log Date: Apr 8, 92
Borehole: 116-B-3 Anal. Date: Aug 13, 92

Total Gamma Cs-137 Co-60 Eu-152 Eu-154
iX100 cps pCi/9 PCi/9 PCi/9 PCI/9
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RLS Borehole Survey Report

116-B-3

Casing Depth: 20' Size: 8" Thickness: 0.31"
Water Depth: none
Survey Depth: 0 - 17' Mode: MSA 80sec Date: 4/08/92

General Notes:
A long count spectra was acquired at the bottom of the borehole. The cesium
activity detected at the maximum survey depth of 17.1 feet was less than 1
pCi/9•

Man-made Radionuclides:
Cesium (Cs-137) was encountered in the borehole from 4 feet to the maximum -
survey depth of 17 feet. The cesium decay activity exceeded 200 pCi/g from 7
feet to 9 feet.

^

r.d3

G^I

0%
;..

ON

No Cobalt (Co-60) was encountered in the borehole survey. The plot track is
present only for uniformity of the displayed data.

No Europium-152 (Eu-152) was encountered in the borehole survey.
track is present only for uniformity of the displayed data.

No Europium-154 (Eu-154) was encountered in the borehole survey.
track is present only for uniformity of the displayed data.

The plot

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

Project: 100-BC-1

Borehole 116-B-5
Coordinates N W Meters
Elevation feet Bra ss Ca p

HONPhn1P Fnvinnnmunt Tnfnwmef4nn

+.+T

t'=

e^

a.-

.,.^

O+

Borehole Fluid Depth none (Feet) from Zero (0.0) Depth Reference of Log

L
Casing-Size
I.D. ( inch )

Casing Thickness
( in ch)

Top Depth
( feet)

Base Depth
feet

8 0.31 0 23.6

__J

RLS Passive SDeCtral Gamma S11rvav Tnfnnmo+inn

Logging Engineers R. V. Cram S. E. Kos ^
Lo Depth Reference at Zero ( 0.0 ) de p th is Ground Level

Log Date Archive
File Names

Log Mode, Speed Depth Interval (feet)
To p Base Incr

Apr 23, 92 H116B05\A171 MSA 80 sec LT
Station: 500 s

0 21.5 0.5
De p ths: 21.5'

, ._...... _._ ...._

Calibration and Analys is Information

RLS Calibration Date: Nov 21, 1991
Calibration Report: WHC-SD-EN-TRP-001

Analyst Names: G. K. Jaeger J. P. Kiesler
Analysis Date: Sent 14. 1992

Analysis Notes: Detection of Eu-154 is discontinuous.
Radionuclides identified: Co-60. Eu-152. Eu-154

20
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RLS Spectral Gamma-Ray Borehole Survey

Project: 100-BC-1 Log Date: Apr 23, 92
Borehole: 116-B-5 Anal. Date: Sep 14, 92

Total Gamma Cs-137 Co-60 Eu-152 Eu-154
1X100 cps pCi/g pCi/g pCi/g pCi/g
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RLS Borehole Survey Report

116-B-5

Casing Depth: 23.6' Size: 8" Thickness: 0.31"
Water Depth: none
Survey Depth: 0 - 21.5' Mode: MSA 80sec Date: 4/23/92

General Notes:
A long count spectra was acquired at the maximum depth of the borehole survey.
No man-made radionuclides were confirmed in the stationary measurement.

Detection of Europium-154 was not continuous through the identified interval
of 3 to 12 feet. The activity level is probable below the detection limit for
the logging configuration specified for the survey. The activity level of
Europium-1fi4 is less than 1 pCi/g. -

R'

^ Man-made Radionuclides:
No Cesium (Cs-137) was encountered in the borehole survey. The plot track is
present only for uniformity of the displayed data.

^ Cobalt (Co-60) was encountered in the borehole from 5 feet to 17 feet. The
cobalt decay activity detected is less than 1.5 pCi/g.

Europium-152 (Eu-152) was encountered in the borehole survey from 3 feet to 15
feet. The Eu-152 decay activity detected is less than 7 pCi/g.

^i

Europium-154 (Eu-154) was encountered in the borehole survey from 3 feet to 12
feet. The Eu-154 decay activity detected is less than 1 pCi/g.

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

Project: 100-BC-5

Borehole 199-B2-13
Coordinates N W Meters
Elevation feet Brass Cap

Borehole FnvirnnmPnt Tnfnrmatinn

in

zn

C3

^
k 5 ..

0%

Borehole Fluid Depth 20.6 (Feet) from Zero (0.0) Depth Reference of Log

Casing-Size
I.D. ( inch )

Casing Thickness
( inch )

Top Depth
(feet)

Base Depth
( feet)

10 0.38 0.0 22.1

8 0.33 0.0 38.0

RLS Passive Soectral gamma Survav Tnfnrmatinn

Logging Engineers R. V. Cram S. E. Kos
Lo De th Reference at Zero ( 0.0 ) depth is Ground L evel

Log Date
I

Archive
File Names

Log Model Speed Depth Interval (feet)
To p Base Incr

Mar 09 92 H1B0213 A151 MSA 80sec LT 0 34 0.5

I..._...... -- _._,-.._ _ .- ....-

Calibration and Analvsis infnrmatinn

RLS Calibration Date: Nov 21, 1991
Calibration Report: WHC-SD-EN-TRP-001

Analyst Names: R. K. Price
Analysis Date: Aer 6, 1992

Analysis Notes: No water correction applied
Radionuclides identified: No man-made nuclides detected
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RLS Spectral Gamma-Ray Borehole Survey

Project: 100-BC-5 Log Date: Mar -9-, 92

Borehole: 199-B2-13 Anal. Date: Apr 6, 92

Total Gamma Cs-137 Co-60 Eu-152 Eu-154
1X100 cps pCi/g pCi/g pCi/g pCi/g
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RLS Borehole Survey Report

199-B2-13

Casing Depth: 22' Size: 10" Thickness: 0.38"
Depth: 38' Size: 8" Thickness: 0.33"

Water Depth: 20.6'
Survey Depth: 0 - 34' Mode: MSA 80sec Date: 4/09/92

General Notes:
No man-made radionuclides were identified in the borehole survey.

No water correction was applied to the analyzed spectra.

Man-made Radionuclides:
No Cesium (Cs-137) was encountered in the borehole survey. The plot track is
present only for uniformity of the displayed data.

No Cobalt (Co-60) was encountered in the borehole survey. The plot track is
present only for uniformity of the displayed data.

No Europium-152 (Eu-152) was encountered in the borehole survey. The plot
track is present only for uniformity of the displayed data.

c No Europium-154 (Eu-154) was encountered in the borehole survey. The plot
cr,

track is present only for uniformity of the displayed data.

(7w
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Westinghouse Hanford Company
RLS Spectral Gamma-Ray Borehole Survey Log Header

Project: 100-BC-5

Borehole 199-83-1
Coordinates N W Meters
Elevation feet Brass Cap

Borehole Environment Information

Borehole Fluid Depth 42.5 (Feet) from Zero (0.0) Depth Reference of Log

Casing Size
I.D. ( inch )

Casing Thickness
(inch)

Top Depth
(feet)

Base Depth
feet

8 0.29 0.0 54.8

RLS Passive SDectral Gamma Survev Information

Logging Engineers R. V. Cram S. E. Kos
Lo Depth Reference at Zero ( 0.0 ) depth is Ground Level

Log Date Archive
File Names

Log Mode, Speed Depth Interval (feet)
To p Base Incr

June 30, 92 H1B0301\A199 MSA 80sec LT
Station: 500 s

0.0 51.8 0.5
Depths: 30, 51.8'

'MJM: MOVB-3[OpHCQYY^ U: YV9 I IRN

Calibration and Analysis Information

RLS Calibration Date: Nov 21, 1991
Calibration Report: WHC-SD-EN-TRP-001

Analyst Names: J. P. Kiesler
Analysis Date: Sept 10. 1992

Analysis Notes: Cs-137 less than I oCi/g Eu-152 less than 3 oCi/a
Radionuclides identified: Cs-137. Eu-152
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RLS Spectral Gamma-Ray Borehole Survey

Project: 1 00-BC-5 Log Date: J,un 30, 92
Borehole: 199-B3-1 Anal. Date: Sep 10, 92

Totai Gamma Cs-137 Co-60 Eu-152 Eu-154
1X100 cps pCi/g pCi/g pC1/g pCt/g
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RLS Borehole Survey Report

199-83- 1

Depth: 54.8' Size: 8" Thickness: 0.29"
Water Depth: 42.5'
Survey Depth: 0 - 51' Mode: MSA 80sec Date: 6/30/92

General Notes:
A long count spectra was acquired at 30 feet and at the bottom of the
borehole. Only cesium-137 was detected at the maximum survey depth of 51.8
feet with less than 1 pCi/g.

Ca

tt'

.P:

Af

r,,;

^,.

Man-made Radionuclides: -
Cesium (Cs 137) was encountered in the borehole from 27 feet to 51 feet. The
cesium decay activity detected was less than 1 pCi/g.

No Cobalt (Co-60) was encountered in the borehole survey. The plot track is
present only for uniformity of the displayed data.

Europium-152 (Eu-152) was encountered in the borehole from 32 feet to 45 feet.
The Eu-152 decay activity detected was less than 3 pCi/g.

No Europium-154 (Eu-154) was encountered in the borehole survey. The plot
track is present only for uniformity of the displayed data.
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Westinghouse Hanford Company
RLS Spectral Gamma-Ray Borehole Survey Log Header

Project: 100-BC-5

Borehole 199-B3-47
Coordinates N W Meters
Elevation feet Brass Cap

Borehole Envi ronment Information

.rr

Cm

P`^p

F«a

0^

Borehole Fluid Depth none (Fee t) from Zero (0.0) Depth Reference of Log

Casing Size
I.D. ( inch )

Casing Thickness
(inch)

Top Depth
feet

Base Depth
feet

10 0.38 0.0 19.0

8 0.33 0.0 59.1

RLS Passive Soectral Gamma Survev Information

Logging Engineers R. V. Cram S. E. Kos
Log Depth Reference at Zero 0.0 depth is Ground Level

Log Date Archive
File Names

Log Model Speed Depth Interval (feet)
Top Base Incr

Mar 5, 92 H1B0347\A148 MSA 80sec LT
Station: 500 s

0 56 0.5
De pths: 7,34'

'msa: MGw-5top-wc9uwR Li: Iuva ^Ime

Calibration and Analysis Information

RLS Calibration Date: Nov 21, 1991
Calibration Report: WHC-SD-EN-TRP-001

Analyst Names: R. K. Price
Analysis Date: Aor 06. 1992

Analysis Notes: Cesium decay activity < 1 DCi(y
Radionuclides identified: Cs-137
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RLS Spectral Gamma-Ray Borehole Survey

Project: 100-BC-5 Log Date: Mar S, 92
Borehole: 199-B3-47 Anal. Date: Apr 6, 92

Total Gamma Cs-137 Co-60 Eu-152 Eu-154
1X100 cps pCi/g pC1/g pCi/g pCi/g
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RLS Borehole Survey Report

199-B3-47

Casing Depth: 19' Size: 10" Thickness: 0.38"
Depth: 59' Size: 8" Thickness: 0.33"

Water Depth: none
Survey Depth: 0 - 56' Mode: MSA 80sec Date: 3/05/92

General Notes:
A long count spectra was acquired at 7 feet and 34 feet. No man-made
radionuclides were detected at 7 feet. The long count spectra detected only
cesium at 34 feet with a decay activity of less than 1 pCi/g.

The high gamma-ray activity observed at 7 feet was due to natural thorium and
uranium at concentrations levels near 1 pCi/g.

P"7

Man-made Radionuclides:
Cesium (Cs-137) was encountered in the borehole from 29 feet to 43 feet. The
cesium decay activity detected was less than 1 pCi/g.

No Cobalt (Co-60) was encountered in the borehole survey. The plot track is
.-f> present only for uniformity of the displayed data.

°=° No Europium-152 (Eu-152) was encountered in the borehole survey. The plot
track is present only for uniformity of the displayed data.

No Europium-154 (Eu-154) was encountered in the borehole survey. The plot
track is present only for uniformity of the displayed data.

ay4

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

Project: 199-BC-5

Borehole 199-G4-1
Coordinates N W Meters
Elevation feet Brass Cap

Borehole Environment Information

9T

f":

>rs

'ro

^

^,.

A^

Borehole Fluid Depth _61.5 (Feet) from Zero (0.0) Depth Reference of Log

Casin^ Size
I.D. ( inch )

Casing Thickness
( inch )

Top Depth
( feet )

Base Depth
( feet )

8 0.33 0.0 76.1

RLS Passive Soectral Gamma Survey Information

Logging Engineers R. V. Cram S. E. Kos
Lo De th Reference at Zero ( 0.0 ) de p th is Ground Level

Log Date Archive
File Names

Log Mode, Speed Depth Interval (feet)
To p Base Incr

July 01, 92 HiB0401\A200 MSA 80sec LT
Station: 500 s

0 73 0.5
Depth: 73.1

Iman: rvaw-ssovAeQwro Lc uve uma

Calibration and Analysis Information

RLS Calibration Date: Nov 21, 1991
Calibration Report: WHC-SD-EN-TRP-001

Analyst Names: J. P. Kiesler
Analysis Date: Sept 10. 1992

Analysis Notes:
Radionuclides identified: No man-made nuclides detected
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RLS Spectral Gamma-Ray Borehole Survey

Project: 100-BC-5 Log Date: July 1, 92
Borehole: 199-B4-1 Anal. Date: Sep 10, 92

Totai Gamma Cs-137 Co-60 Eu-152 Eu-154
iX100 cps pCi/g pCi/g pCi/g pCi/g
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RLS Borehole Survey Report

NO
c*"

.r.

±da

M1R

^

199-B4-1

Casing Depth: 76' Size: 8" Thickness: 0.33"
Water Depth: 61.5'
Survey Depth: 0 - 73' Mode: MSA 80sec Date: 7/01/92

General Notes:
No man-made radionuclides were identified in the borehole survey.

Man-made Radionuclides:
No Cesium (Cs-137) was encountered in the borehole survey. The plot track is
present only for uniformity of the displayed data. _

No Cobalt (Co-60) was encountered in the borehole survey. The plot track is
present only for uniformity of the displayed data.

No Europium-152 (Eu-152) was encountered in the borehole survey. The plot
track is present only for uniformity of the displayed data.

No Europium-154 (Eu-154) was encountered in the borehole survey. The plot
track is present only for uniformity of the displayed data.
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Westinghouse Hanford Company
RLS Spectral Gamma-Ray Borehole Survey Log Header

Project: 100-BC-5

Borehole 199-B4-4
Coordinates N W Meters
Elevation feet Brass Cap

Borehole Envirenmant Tnfnrma+inn

r\

C,

^h

^r

^

^

.

Cr%

Borehole Fluid Depth 72.5 (Feet) from Zero (0.0) Depth Reference of Log

Casing-Size
I.D. ( inch )

Casing Thickness
( inch )

Top Depth
( feet )

Base Depth
(feet)

8 0.28 0.0 101.7

RLS Passive Soectral Gamma turvav Tnfnrmn+inn

Logging Engineers R. V. Cram S. E. Kos
Lo De th Reference at Zero ( 0.0 ) de p th is Ground Level

Log Date Archive
File Names

Log Mode, Speed Depth Interval (feet)
Top Base Incr

Jul y 08, 92 H1B0404 A202 MSA 80 sec LT 0 53 0.5

July 09, 92 H1B0404\A203 MSA 80 sec LT
Station: 500 s

50 99 0.5
De pth: 99'

,..._... -._..._.__ ..._ ..._

Calibration and Analysis Information

RLS Calibration Date: Nov 21, 1991
Calibration Report: WHC-SD-EN-TRP-001

Analyst Names: G. K. Jaeger
Analysis Date: Aug 13, 1992

Analysis Notes:
Radionuclides identified: No man-made nuclides detected
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RLS Spectral Gamma-Ray Borehole Survey

Project: 100-BC-5 Log Date: July 9, 92

Borehole: 199-B4-4 Anal. Date: Aug 13; 92

Total Gamma Cs-137 Co-60 Eu-152 Eu-154
IXIOO cps pCi/g pCi/g pCi/g pCi/g
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RLS Borehole Survey Report

199-B4-4

Casing Depth: 101' Size: 8" Thickness: 0.28"
Water Depth: 72.5'
Survey Depth: 0 - 53' Mode: MSA 80sec Date: 7/08/92

Depth: 50 - 99' Mode: MSA 8osec Date: 7/09/92

General Notes:
No man-made radionuclides were identified in the borehole survey.

Man-made Radionuclides:
No Cesium (Cs-137) was encountered in the borehole survey. The plot track i s. .
present only for uniformity of the displayed data.

No Cobalt (Co-60) was encountered in the borehole survey. The plot track is
present only for uniformity of the displayed data.

No Europium-152 (Eu-152) was encountered in the borehole survey.
track is present only for uniformity of the displayed data.

No Europium-154 (Eu-154) was encountered in the borehole survey.
track is present only for uniformity of the displayed data.

The plot

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

Project: 199-BC-5

Borehole 199-84-5
Coordinates N W Meters
Elevation feet Brass Cap

Borehole Environment Information

C:)

.^;

t^<

<. ^

^..^

0^

Borehole Fluid Depth 80 (Feet) from Zero (0.0) Depth Reference of Log

Casing Size
I.D. ( inch )

Casing Thickness
(inch)

Top Depth
(feet)

Base Depth
feet

E 4 0.19 0.0 96.9

RLS Passive Soectral Gamma Survev Information

Logging Engineers R. V. Cram S. E. Kos
Lo Depth Reference at Zero (0.0) depth is Ground Level

Log Date Archive
File Names

Log Mode, Speed Depth Interval (feet)
To p Base Incr

July 16, 92 H180405\A207 MSA 80 sec LT
Station: 300 s

0 93 0.5
Depth: 39, 93.9'

I MSA: MCVaStap-ACputre lt-' LIV* TirtN

' Calibration and Analysis Information

RLS Calibration Date: Nov 21, 1991
Calibration Report: WHC-SD-EN-TRP-001

Analyst Names: G. K. Jaeaer
Analysis Date: Aug 18, 1992

Analysis Notes: Gross-gamma increase (19-73') due to completion material
Radionuclides identified: No man-made nuclides detected
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RLS Spectral Gamma-Ray Borehole Survey

Project: 100-BC-5 Log Date: Jul 16, 92
Borehole: 199-84-5 Anal. Date: Aug 18, 92

Total Gamma Cs-137 Co-60 Eu-152 Eu-154
iX100 cps pCi/g pCi/g pCi/g pCi/g
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WHC-SD-EN-TI-123, Rev. 0

RLS Borehole Survey Report

199-64-5

Casing Depth: 97' Size: 4" Thickness: 0.19"
Water Depth: 80'
Survey Depth: 0 - 94' Mode: MSA 80sec Date: 7/16/92

General Notes:
No man-made radionuclides were encountered in the borehole survey.

Borehole casing is stainless steel. Increase gross-gamma activity from 19
feet to 73 feet is due to natural radionuclides present in well seal
materials. Uranium and thorium concentrations exceed 2 pCi/g.

Man-made Radionuclides:
No Cesium (Cs-137) was encountered in the borehole survey. The plot track is
present only for uniformity of the displayed data.

No Cobalt (Co-60) was encountered in the borehole survey. The plot track is
present only for uniformity of the displayed data.

No Europium-152 (Eu-152) was encountered in the borehole survey.
track is present only for uniformity of the displayed data.

No Europium-154 (Eu-154) was encountered in the borehole survey.
track is present only for uniformity of the displayed data.

The plot

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

Project: 199-BC-5

Borehole 199-84-9
Coordinates N W Meters
Elevation feet Brass Cap

Borehole Environment Tnfnrmatinn

Borehole Fluid Depth 71.3 (Feet) from Zero (0.0) Depth Reference of Log

Casing_Size
I.D. ( inch )

Casing Thickness
( inch )

Top Depth
( feet )

Base Depth
feet

10 0.38 0 30

8 0.31 0 87

RLS Passive Snectra7 Gamma Snrvcv Tnfnnme+inn

Logging
Log Dep

Engineers R. V. Cram S. E. Kos
th Reference at Zero ( 0.0 ) depth is Ground Lev e l

Log Date
I

Archive
File Names

Log Mode, Speed Depth Interval
To p Base

(feet)
Incr

Apr 13, 92 H1B0409\A167 MSA 80
Station:

sec LT
500 s

0 28
De p th: 28.1

0.5

Apr 22, 92 H1B0409\A170 MSA 80
Station:

sec LT
500 s

25 78
De pth: 78

0.5

,..._... ...-•- - -• -•- _ __ ..._ ..._

Calibration and Analysis Information

RLS Calibration Date: Nov 21, 1991
Calibration Report: WHC-SD-EN-TRP-001

Analyst Names: G. K. Jaeger
Analysis Date: Jul 28. 1992

Analysis Notes: Decrease Cs-137 on 4/22/92 due to max casing corr 0 . 40"
Radionuclides identified: Cs-137, Co-60. Eu-152. Eu-154

.

41



WHC-SD-EN-TI-123, Rev. 0

RLS Spectral Gamma-Ray Borehole Survey

Project: 100-BC-5 Log Date: Apr 22, 92

Borehole: 199-B4-9 Anal. Date: Jul 28, 92

Total Gamma Cs-137 Co-60 Eu-152 Eu-154
1X100 cps pCi/g pCi/g pCi/g pCi/g
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RLS Borehole Survey Report

199-84-9

Casing Depth: 30' Size: 10" Thickness: 0.38"
Depth: 87' Size: 8" Thickness: 0.31"

Water Depth: 71.3'
Survey Depth: 0 - 28' Mode: MSA 80sec Date: 4/13/92

Depth: 25 - 78' Mode: MSA 80sec Date: 4/22/92

General Notes:
Total depth of well was not reached during the borehole survey due to hole
sloughing.

The cesium decay activity for the second log survey, 4/22/92, is less than the
previous survey at the overlap interval from 25 to 28 feet.. The overlap.was =
recorded through two casing thicknesses•with a total thickness of 0.69 inches.

;!) The maximum casing correction, 0.40 inches, applied to the data shows that the
computed activity through multiple casings is underestimated.

f°."
A long count spectra was acquired at the bottom of the borehole and at 28
feet. No man-made radionuclides were detected at the maximum survey depth of
78 feet. Only cesium-137 was detected in the long count spectra at 28 feet.

The variation in the observed depth of Eu-152 and Eu-154 is possibly due to
the subsurface activity being at or below the detection limits for the logging

C^` survey configuration.

^
Man-made Radionuclides:
Cesium (Cs-137) was encountered in the borehole from 13 feet to the maximum

^ survey depth of 78 feet. The maximum cesium decay activity detected was 60
pCi/g at 19 feet.

Cobalt ( Co-60) was encountered in the borehole survey from 13 feet to 26 feet.cr` The maximum decay activity detected was 13 pCi/g at 19 feet.

Europium-152 (Eu-152) was encountered in the borehole from 14 feet to 26 feet.
The maximum Eu-152 decay activity detected was 67 pCi/g at 19 feet.

Europium-154 (Eu-154) was encountered in the borehole from 15 feet to 27 feet.
The tu-154 decay activity detected was less than 7 pCi/g.
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Westinghouse Hanford Company
RLS Spectral Gamma-Ray Borehole Survey Log Header

Project: 100-BC-5

Borehole 199-B9-1
Coordinates N W Meters
Elevation feet Brass Cap

Borehole Environment Information

+o

p1.1

,S,

0%

Borehole Fluid Depth 85.4 ( Feet) from Zero (0.0) Depth Reference of Log

Casing -Size
I.D. inch

Casing Thickness
inch

Top Depth
(feet)

Base Depth
( feet )

8 0.35 0 115

RLS Passive Spectral Gamma Survev Information

Logging Engineers R. V. Cram S. E. Kos
Log De p th Reference at Zero ( 0.0 ) depth is Ground Level

Log Date Archive
File Names

Log Model Speed Depth Interval (feet)
Top Base Incr

July 7, 92 H1B0901\A201 MSA 80sec LT
Station: 300 s

0 112 0.5
De pths: 22, 112'

I m>q: move-a[op-Ac9wre u: uve ume

' Calibration and Analysis Information

RLS Calibration Date: Nov 21, 1991
Calibration Report: WHC-SD-EN-TRP-001

Analyst Names: G. K. Jaeger
Analysis Date: Aug 13, 1992

Analysis Notes: Cs-137 not encountered in the borehole survey
Radionuclides identified: Co-60. Eu-152. Eu-154
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RLS Spectral Gamma-Ray Borehole Survey

Project: 100-BC-5 Log Date: July 7, 92
Borehole: 199-B9-1 Anal. Date: Aug 13, 92

Total Gamma Cs-137 Co-60 Eu-152 Eu-154
1X100 cps pCi/g pCi/g pCi/g pCi/g
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RLS Borehole Survey Report

199-69-1

Casing Depth: 115' Size: 8" Thickness: 0.35"
Water Depth: 85.4'
Survey Depth: 0 - 112' Mode: MSA 80sec Date: 7/07/92

General Notes:
A long count spectra was acquired at 22 feet and at the bottom of the
borehole. No man-made radionuclides were detected at the maximum survey depth
of 112 feet.

Man-made Radionuclides:
No Cesium (Gs-137) was encountered in the borehole survey. The plot track is-
present only for uniformity of the displayed data.

00
Cobalt (Co-60) was encountered in the borehole survey from 18 feet to 23 feet.

t"•` The decay activity detected was less than 5 pCi/g.

Europium-152 (Eu-152) was encountered in the borehole from 18 feet to 23 feet.
The maximum Eu-152 decay activity detected was 12 pCi/g at 21 feet.

Europium-154 (Eu-154) was encountered in the borehole survey from 21 feet to
22.5 feet. The Eu-154 decay activity detected was less than 2 pCi/g.

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

Project: 100-FR-3

Borehole 199-F5-45
Coordinates N W Meters
Elevation feet Brass Cap

Borehol e Environment Information

C3^

.^-.

^

^

^

:x+

Borehole Fluid Depth 41.5 (Feet) from Zero (0.0) Depth Reference of Log

Casing'Size
I.D. ( inch )

Casing Thickness
( in ch)

Top Depth
(feet)

Base Depth
(feet)

10 0.38 0.0 21.3

8 0.33 0.0 51.8

RLS Passive Soectral Gamma Survev Information

Logging Engineers R. V. Cram S. E. Kos
Log Depth Reference at Zero ( 0.0 ) depth is Groun Level

Log Date Archive
File Names

Log Model Speed Depth Interval (feet)
Top Base Incr

Sept 08, 92 H1F0545\A237 MSA 80sec RT
Station: 300 s

0.0 49. 0.5
De p th: 28.5'

I MSA: Mow3top•Acpuira Pt: Real Tuna

I
Calibration and Analysis Information

RLS Calibration Date: Nov 21, 1991
Calibration Report: WHC-SD-EN-TRP-001

Analyst Names: J. P. Kiesler
Analysis Date: Sent 10, 1992

Analysis Notes: Total-aamma increase at 22' due to end of 10" casina
Radionuclides identified: No man-made nuclides detected
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RLS Spectral Gamma-Ray Borehole Survey

Project: 100-FR-3 Log Date: Sep 8, 92
Borehole: 199-F5-45 Anal. Date: Sep 10, 92

Total Gamma Cs-137 Co-60 Eu-152 Eu-154
1X100 eps pCi/9 PCi/9 PCi/9 POi/9
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RLS Borehole Survey Report

199-F5-45

Casing Depth: 21.3' Size: 10" Thickness: 0.38"
Depth: 51.8' Size: 8" Thickness: 0.33"

Water Depth: 41.5'
Survey Depth: 0 - 49' Mode: MSA 80sec LT Date: 9/08/92

General Notes:
The maximum calibrated casing correction of 0.40 inches was applied to the
survey data. The computed activity for data recorded through multiple casing
strings will be underestimated. The decreased Total-gamma activity above 22
feet is due.to the double casing present in the borehole.

No man-made radionuclides were identified in the borehole survey.

Man-made Radionuclides:
No Cesium (Cs-137) was encountered in the borehole survey. The plot track is
present only for uniformity of the displayed data.

x No Cobalt (Co-60) was encountered in the borehole survey. The plot track is
present only for uniformity of the displayed data.

No Europium-152 (Eu-152) was encountered in the borehole survey. The plot
track is present only for uniformity of the displayed data.

No Europium-154 (Eu-154) was encountered in the borehole survey. The plot
track is present only for uniformity of the displayed data.

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

Project: 100-FR-3

Borehole 199-F5-48
Coordinates N W Meters
Elevation feet Brass Cap

Borehelp Pnvirnnmon+ Tnfnrma+inn

C-l

^n

Vn

^

0-

Borehole Fluid Depth 46.5 (Feet) from Zero (0.0) Depth Reference of Log

Casing'Size
I.D. ( inch )

Casing Thickness
( inch )

Top Depth
( feet)

Base Depth
( feet )

10 0.38 0 21.8

8 0.33 0 54.5

RLS Passive SDeCtral Gamma Survav Tnfnrmatinn

Logging Engineers R. V. Cram S. E. Kos
Log Depth Reference at Zero (0.0) depth is Ground Leve1

Log Date Archive
File Names

Log Mode, Speed Depth Interval (feet)
Top Base Incr

Se pt 08 , 92 H1F0548 A238 MSA 80sec LT 0.0 51.5 0.5

,.. _._. ..-._ _ , , - -.. ...- ...-

, Calibration and Analysis Information

RLS Calibration Date: Nov 21, 1991
Calibration Report: WHC-SD-EN-TRP-001

Analyst Names: J. P. Kiesler
Analysis Date: Sept 10. 1992

Analysis Notes: Total-gamma increase at 22' due to end of 10" casing
Radionuclides identified: No man-made nuclides detected
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RLS Spectral Gamma-Ray Borehole Survey

Project: 1 00-FR-3 Log Date: Sep 8, 92
Borehole: 199-F5-48 Anal. Date: Sep 10, 92

Total Gamma Cs-137 Co-60 Eu-152 Eu-154

1X100 cps pCi/g pCi/g pCi/g pCi/g
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RLS Borehole Survey Report

to

r"^f

tr
•er

CT^

99-f5-48

Casing

Water
Survey

Depth: 21.8'
Depth: 54.5'
Depth: 46.5'
Depth: 0 - 51'

Size: 10"
Size: 8"

Mode: MSA 80sec LT

Thickness: 0.38"
Thickness: 0.33"

Date: 9/08/92

General Notes:
The maximum calibrated casing correction of 0.40 inches was applied to the
survey data. The computed activity for data recorded through multiple casing
strings will be underestimated. The decreased Total-gamma activity above 22
feet is due.to the double casing present in the borehole.

No man-made•radionuclides were identified in the borehole survey.

Man-made Radionuclides:
No Cesium (Cs-137) was encountered in the borehole survey. The plot track is
present only for uniformity of the displayed data.

No Cobalt (Co-60) was encountered in the borehole survey. The plot track is
present only for uniformity of the displayed data.

No Europium-152 (Eu-152) was encountered in the borehole survey.
track is present only for uniformity of the displayed data.

No Europium-154 (Eu-154) was encountered in the borehole survey.
track is present only for uniformity of the displayed data.

The plot

The plot

52



WHC-SD-EN-TI-123, Rev. 0

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

Project: 100-NR-2

Borehole 199-N-75
Coordinates N E Meters
Elevation feet Brass Cap

Berehole Envirnnmant Tnfnrmatinn

S1)

^

^

L+t

a"a7

LIP,

^

Borehole Fluid Depth 68.7 (Feet) from Zero (0.0) Depth Reference of Log

Casing.Size
I.D. inch

Casing Thickness
inch

Top Depth
( feet )

Base Depth
( feet )

12 0.40 0 20

10 0.38 0 89.2

RLS Passive Soectral Gamma Survev Tnfnrmatinn

Logging Engineers R. V. Cram S. E. Kos
Log Depth Reference at Zero ( 0.0 ) depth is Ground Level

Log Date Archive
File Names

Log Model Speed Depth Interval (feet)
Top Base Incr

May 1, 92 H1N75\A175 MSA 80sec LT
Station: 500 s

0 86 0.5
De p th: 68, 70'

,..._......_._ __..._.-.._ __ _._ ....^

Calibration and Analysis Information

RLS Calibration Date: Nov 21, 1991
Calibration Report: WHC-SD-EN-TRP-001

Analyst Names: G. K. Jaeger R. K. Price
Analysis Date: Aug 18, 1992

Analysis Notes: Very high background activity at surface to 1 foot
Radionuclides identified: Co-60
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RLS Spectral Gamma-Ray Borehole Survey

Project: 100-NR-2 Log Date: May 1 92,

Borehole: 199-N-75 Anal. Date: Aug 18, 92

Total Gamma Cs-137 Co-60 Eu-152 Eu-154
iX100 cps pCi/g pCi/g pCi/g pCi/g
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1 99-N- 75

Water
Survey

WHC-SD-EN-TI-123, Rev. 0

RLS Borehole Survey Report

Depth: 20'
Depth: 89'
Depth: 68.7'
Depth: 0 - 86'

Size: 12"
Size: 10"

Mode: MSA 80sec LT

Thickness: 0.40"
Thickness: 0.38"

Date: 5/01/92

General Notes:
Very high total gamma activity observed on the surface is identified in the
borehole survey from 0 feet to 1 feet.

Man-made Radionuclides:
No Cesium (Cs-137) was encountered in the borehole survey. The plot track is
present only for uniformity of the displayed data.

Cobalt (Co-60) was encountered in the borehole from 52 feet to 85 feet. The
cobalt decay activity detected is less than 1 pCi/g.

No Europium-152 (Eu-152) was encountered in the borehole survey. The plot
track is present only for uniformity of the displayed data.

No Europium-154 (Eu-154) was encountered in the borehole survey. The plot
track is present only for uniformity of the displayed data.

^.,

^*I

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

Project: 100-NR-2

Borehole 199-N-80
Coordinates N W Meters
Elevation feet Brass Cap

Borehole Environment Information

^

Borehole Fluid Depth none (Feet) from Zero (0.0) Depth Reference of Log

Casing-Size
I.D. (inch)

Casing Thickness'
( inch )

Top Depth
feet

Base Depth
feet

12 0.40 0 18.9

10 0.38 0 99.5

8 0.33 0 125.5

RLS Passive Soectral Gamma Survev Information

Logging
Lo g De p

Engineers R. V. Cram S. E. Kos
th Reference at Zero 0.0 depth is Ground Level

Log Date Archive
File Names

Log Model Speed Depth Interval
To p Base

(feet)
Incr

Aug 3, 92 H1N80\A220 MSA 80
Station:

sec LT
500 s

0 95
De pths: 66, 95'

0.5

Aug 12, 92 H1N80\A225 MSA 80
Station:

sec LT
500 s

90 120
De p ths: 111.5, 120'

0.5

1mar.: mowv[ep-ncqwro u: uve ume

Calibration and Analysis Information

RLS Calibration Date: Nov 21, 1991
Calibration Report: WHC-SD-EN-TRP-001

Analyst Names: G. K. Jaeger J. P. Kiesler
Analysis Date: Sept 16. 1992

Analysis Notes: No water in borehole for Soectral survey.
Radionuclides identified: Co-60
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RLS Spectral Gamma-Ray Borehole Survey

Project: 100-NR-2 Log Date: Aug 12, 92

Borehole: 199-N-80 Anal. Date: Sep 16', 92

Total Gamma Cs-137 Co-60 Eu-152 Eu-154
1X100 eps pCi/g pCl/g pCi/g pCi/g
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RLS Borehole Survey Report

199-N-80

Casing Depth: 18.9' Size: 12" Thickness: 0.40"
Depth: 99.5' Size: 10" Thickness: 0.38"
Depth: 125.5' Size: 8" Thickness: 0.33"

Water Depth: none
Survey Depth: 0 - 95' Mode: MSA 80sec Date: 8/03/92

Depth: 90 - 120' Mode: MSA 80sec Date: 8/12/92

General Notes:
Very high total gamma activity observed in the surface is identified in the
borehole survey from 0 to 1 feet.

The RLS spectral gamma-ray surveys.were acquired during well construction
through single casings. No survey was acquired after the 12-inch starter

Ca casing was installed. The first survey on 8/3/92 from 0 feet to 90 feet
recorded the gamma activity through two casings from 0 to 19 feet. A short

^ section at the beginning of the second survey through double casing is
recorded. The computed activity level will be underestimated when the survey
was conducted through double casing. The maximum casing correction applied to
the data is 0.40 inches.

tx°I
Man-made Radionuclides:

C_^ No Cesium (Cs-137) was encountered in the borehole survey. The plot track is
present only for uniformity of the displayed data.

r. Cobalt (Co-60) was encountered in the borehole from 49 feet to 69 feet. The
cobalt decay activity detected is less than 1 pCi/g.

M No Europium-152 (Eu-152) was encountered in the borehole survey. The plot
track is present only for uniformity of the displayed data.

No Europium-154 (Eu-154) was encountered in the borehole survey. The plot
track is present only for uniformity of the displayed data.
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Westinghouse Hanford Company
RLS Spectral Gamma-Ray Borehole Survey Log Header

Project: 100-DR-1

Borehole 116-D-1A
Coordinates 115.586.76 N 573.847.09 W Meters (Lambert NAD'83)
Elevation 467.74 feet Brass Cap (NGVD'29)

Ber2ho12 Fnvirnnmant Tnfnrmntinn

L^

t+.^

LT•

Borehole Fluid Depth none ( Feet) from Zero ( 0.0) Depth Reference of LogF
Casing Size
I.D. ( inch )

Casing Thickness
( inch )

Top Depth
( feet )

Base Depth
feet

10 0.38 0 11.6

8 0.33 0 48.3

P^?

RLS Pacsiva SnPCtra1 P.ammn Cnwvnv Tnfnrnn+inn

Logging
Lo g Dep

Engineers R. K. Price
th Reference at Zero ( 0.0 ) de p th is Ground Level

Log Date
I

Archive
File Names

Log Mode, Speed Depth
Top

Interval
Base

(feet)
Incr

Nov 27, 91 H1D01A A097 FIXED 0.6 f m 0 45.5 0.5

Nov 27, 91 H1D01A\A098 FIXED 0.6 fpm
Station: 500 s

9
De pths: 9'

44.6 0.5

---...-- ---- ----- ----- .. ....... _.. . ...,,.„

Calibration and Analysis Information

RLS Calibration Date: Nov 21, 1991
Calibration Report: WHC-SD-EN-TRP-001

Analyst Names: R. K. Price
Analysis Date: Apr 7. 1992

Analysis Notes: Suspected truck instrument problems, survey run twice.
Radionuclides identified: Cs-137, Co-60. Eu-152. Eu-154
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RLS Spectral Gamma-Ray Borehole Survey

Project: 100-DR-1 Log Date: Nov 27, 91

Borehole: 116-D-1A Anal. Date: Apr 07, 92

Total Gamma Cs-137 Co-60 Eu-152 Eu-154

iX100 aps pCi/g pCi/g pCi/g pCi/g
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RLS Borehole Survey Report

116-D-1A

Casing Depth: 11.6' Size: 10" Thickness: 0.38"
Depth: 48.3' Size: 8" Thickness: 0.33"

Water Depth: none
Survey Depth: 0 - 45' Mode: FIXED 0.6 fpm Date: 11/27/91

Depth: 9 - 44' Mode: FIXED 0.6 fpm Date: 11/27/91

General Notes:
The RLS spectral gamma-ray surveys were acquired through two casings from 0
feet to 11.6 feet. The the maximum casing correction applied is 0.40 inches.
The computed decay activity will be underestimated in the survey interval
recorded through multiple casings.

Instrumentation problems were observed at the end of the November 1991
calibration trip. The problem was intermittent and noticable immediately at
instrumentation power-up. If the system was powered up without the occurance
of the problem it generally would not occur during equipment operation. Test
conducted when the problem was noticed indicated that if the problem was not
present during data acquisition then the recorded results were valid. The

= problem had not been resolved at the time this survey was taken. The problem
Lry was not observed while acquiring the borehole survey data.

The survey was acquired twice through the zone of interest. The computed
decay activity of the natural radionuclides (K,U,Th) agree with the range

ra+ encountered at Hanford.
,..,

Man-made Radionuclides:
Cesium (Cs-137) was encountered in the borehole survey from the surface to the
maximum survey depth of 45.5 feet. The cesium decay activity exceeded 200
pCi/g from 14 feet to 28 feet.

cr^
Cobalt (Co-60) was encountered in the borehole from the surface to the maximum
survey depth of 45.5 feet. The maximum cobalt decay activity detected was 11
pCi/g at 18 feet.

Europium-152 (Eu-152) was encountered in the borehole survey from the surface
to the maximum survey depth of 45.5 feet. The maximum Eu-152 decay activity
detected was 200 pCi/g at 17 feet.

Europium-154 (Eu-154) was encountered in the borehole survey from 8 feet to
the maximum survey depth of 45.5 feet. The maximum Eu-154 decay activity
detected was 20 pCi/g at 17 feet. Europium-154 was detected when the decay
activity of Eu-152 reached 10 pCi/g.
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Westinghouse Hanford Company
RLS Spectral Gamma-Ray Borehole Survey Log Header

Project: 100-DR-1

Borehole 116-D-2A
Coordinates N W Meters
Elevation feet Brass Cap

8orehole Environment Information

1w

LCA

efA

L;)

.^

Q%

Borehole Fluid Depth none (Feet) from Zero (0.0) Depth Reference of Log

Casing Size
I.D. (inch)

Casing Thickness
(inch)

Top Depth
(feet)

Base Depth
feet

8 0.33 0 22.5

RLS Passi ve Snectral Gamma Survey Information

Logging Engineers R. V. Cram A. Pearson
Log Depth Reference at Zero 0.0 de th is Ground Level

Log Date Archive
File Names

Log Model Speed Depth Interval (feet)
Top Base Incr

Feb 20, 92 H116D02A A138 MSA 80 sec LT 0 19.5 0.5

'MCq: MCV@4[op•MCQUIfC Lc uva um9

, Calibration and Analysis Information

RLS Calibration Date: Nov 21, 1991
Calibration Report: WHC-SD-EN-TRP-001

Analyst Names: R. K. Price
Analysis Date: Apr 6. 1992

Analysis Notes: Maximum depth of man-made radionuclides not reached.
Radionuclides identified: Cs-137, CO-60. Eu-152, Eu-154
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RLS Spectral Gamma-Ray Borehole Survey

Project: 100-DR-1 Log Date: Feb .20, 92

Borehole: 116-D-2A Anal. Date: Apr 06, 92

Total Gamma Cs-137 Co-60 Eu-152 Eu-154
1X100 cps pCi/g pCi/g pCi/g pCi/g
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RLS Borehole Survey Report

166-D-2A

Casing Depth: 22.5' Size: 8" Thickness: 0.33"
Water Depth: none
Survey Depth: 0 - 19' Mode: MSA e0sec Date: 2/20/92

General Notes:
Man-made radionuclides were detected at the maximum survey depth of 19.5 feet.

Man-made Radionuclides:
Cesium (Cs-137) was encountered in the borehole from 5 feet to the maximum
survey depth-of 19.5 feet. The'cesium decay activity exceeded 200 pCi/g from

NO 9 feet to 14 feet.

LA Cobalt (Co-60) was observed in the borehole survey from 10 feet to 13.5 feet.
The cobalt decay activity detected was less than 1 pCi/g.

Europium-152 (Eu-152) was encountered in the borehole from 8 feet to the
-- maximum survey depth of 19.5 feet. The maximum Eu-152 decay activity detected

was 30 pCi/g at 12 feet.

{.^ Europium-154 (Eu-154) was encountered in the borehole from 10 feet to 14 feet.
The Eu-154 decay activity detected was less than 2 pCi/g.

^.^.

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

Project: 100-DR-1

Borehole 116-D-3
Coordinates 151.756.58 N 573,768.38 E Meters (Lambert NAD'83)
Elevation 468.19 feet Brass Cap (NGVD'29)

Borehole Environment Information

^

'^t1

Y9 .R

^s+

^

Borehole Fluid Depth none (Feet) from Zero (0.0) Depth Reference of Log

Casing Size
I.D. (inch)

Casing Thickness
(inch)

Top Depth
( feet )

Base Depth
(feet)

8 0.33 0 7.5

6 0.31 0 19.5

J1

RLS Passive Soectral Gamma Survev Information

Logging Engineers R. V. Cram S. E. Kos
Log Depth Reference at Zero 0.U de pth is Ground Level

Log Date Archive
File Names

Log Modei Speed Depth Interval (feet)
To Base Incr

Dec 14, 91 H116003 A106 FIXED 0.4 fpm 0 19 0.5

inneu: nxaa vaxxrty or came speea Ipm:ree[ per mmuce

Calibration and Analysis Information

RLS Calibration Date: Nov 21, 1991
Calibration Report: WHC-SD-EN-TRP-001

Analyst Names: R. K. Price
Analysis Date: Apr 6. 1992

Analysis Notes: Total-gamma increase at 7.5' due to end of 8" casing
Radionuclides ident if i ed: No man-made nuclides detected
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RLS Spectral Gamma-Ray Borehole Survey

Project: 100-DR-1 Log Date: Dec 04, 91

Borehole: 116-D-3 Anal. Date: Apr 06, 92

Total Gamma Cs-137 Co-60 Eu-152 Eu-154

1X100 cps pCi/g pCi/g pCi/g pCi/g

0 10 20 30 40 50 0 10 20 30 40 50
0 2 4 6 8 10 0 10 20 30 40 50 0 10 20 30 40 50

0 2 4 6 8 10 0 1 2 3 4 5
0 1 2 3 4 5 0 1 2 3 4 5

1x10,000 ix1000 1x1000 1x1000

66

0

10

20

30

40

50

^

m 60

S
^
a 70

^̂

80

90

100

110

120

130



WHC-SD-EN-TI-123, Rev. 0

RLS Borehole Survey Report

11 6-D-3

Casing Depth: 7.5' Size: 8" Thickness: 0.33"
Depth: 19' Size: 6" Thickness: 0.31"

Water Depth: none
Survey Depth: 0 - 19' Mode:. FIXED 0.4 fpm Date: 12/14/91

General Notes:
No man-made radionuclides were identified in the borehole survey.

The increase in Total-gamma activity at 7.5 feet occurs at the end of the 8
inch casing.

0%
Man-made Radionuclides:

lr No Cesium ( Cs-137) was encountered in the borehole survey. The plot track is
present only for uniformity of the displayed data.

No Cobalt ( Co-60) was encountered in the borehole survey. The plot track is
present only for uniformity of the displayed data.

FO
No Europium-152 ( Eu-152) was encountered in the borehole survey. The plot
track is present only for uniformity of the displayed data.

No Europium-154 ( Eu-154) was encountered in the borehole survey. The plot
track is present only for uniformity of the displayed data.

>`^s

^M1
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Westinghouse Hanford Company
RLS Spectral Gamma-Ray Borehole Survey Log Header

Project: 100-DR-1

Borehole 116-D-5
Coordinates 152.340.14 N 573,517.33 E Meters (Lambert NAD'83)
Elevation 431.3 feet Brass Cap (NGVD'29)

RnrPhnla Fnvirnmman+ Tnfnrmm+inn

a

O^

+.t+

.f

Ci'*

.^..,

Borehole Fluid Depth none (Feet) from Zero (0.0) Depth Reference of Log

Casing Size
I.D. ( inch )

Casing Thickness
( inch )

Top Depth
( feet )

Base Depth
( feet )

8 0.33 0 27

RLS Passive Sn2ctral Gamma Survav Tnfnrmn+inn

Logging Engineers R. V. Cram S. E. Kos
Lo g Depth Reference at Zero ( 0.0 ) de p th is Ground Level

Log Date Archive
File Names

Log Mode, Speed Depth Interval (feet)
Top Base Incr

Jan 28, 92 H116D05\A125 FIXED 0.4 fpm
Station: 600s

0 23 0.5
De th: 23.2

-- ....... --. ^. ......_..

Calibration and Analysis Information

RLS Calibration Date: Nov 21, 1991
Calibration Report: WHC-SD-EN-TRP-001

Analyst Names: R. K. Price
Analysis Date: Apr 7. 1992

Analysis Notes: Long count spectra at 23.2' indicated only natural KUT
Radionuclides identified: No man-made nuclides detected
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RLS Spectral Gamma-Ray Borehole Survey

Project: 100-DR-1 Log Date: Jan 28, 92
Borehole: 116-D-5 Anal. Date: Apr 7, 92

Total Gamma Cs-137 Co-60 Eu-152 Eu-154
1X100 cps pCi/g pCi/g pCi/g pCi/g
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RLS Borehole Survey Report

116-D-5

Casing Depth: 27' Size: 8" Thickness: 0.33"
Water Depth: none
Survey Depth: 0 - 23' Mode: FIXED 0.4 fpm Date: 1/28/92

General Notes:
No man-made radionuclides were identified in the borehole survey.

Man-made Radionuclides:
No Cesium (Cs-137) was encountered in the borehole survey. The plot track i$--
present only for uniformity of the displayed data.

c1d No Cobalt (Co-60) was encountered in the borehole survey. The plot track is
present only for uniformity of the displayed data.

No Europium-152 (Eu-152) was encountered in the borehole survey. The plot
track is present only for uniformity of the displayed data.

No Europium-154 (Eu-154) was encountered in the borehole survey. The plot
track is present only for uniformity of the displayed data.

wri

F^f

rwpl

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

Project: 100-DR-1

Borehole 116-D-6
Coordinates 151.612.41 N 573.789.64 E Meters (Lambert NAD'83)
Elevation 467.43 feet Brass Cap (NGVD'29)

Borehole Envi ronment Information

+^s

Iss -

;r

Borehole Fluid Depth none (Feet) from Zero (0.0) Depth Reference o f Log

Casing Size
I.D. ( inch )

Casing Thickness
( inch )

Top Depth
feet

Base Depth
(feet)

8 0.33 0 18.4

RLS Passive SDectral Gamma Survev Information

Logging Engineers R. V. Cram A. Pearson
Lo De th Reference at Zero ( 0.0 ) de p th is Ground Level

Log Date Archive
File Names

Log Model Speed Depth Interval (feet)
Top Base Incr

Feb 19, 92 H116D06\A137 MSA 80sec LT
Station: 180 s

0 18.5 0.5
De pths: 9.5,18.5

^maa: movrstopne9uu^ tc trve time

Calibration and Analysis Information

RLS Calibration Date: Nov 21, 1991
Calibration Report: WHC-SD-EN-TRP-001

Analyst Names: R. K. Price
Analysis Date: Apr 6. 1992

Analysis Notes: No Cs-137 or Co-60 detected in borehole survey.
Radionuclides identified: Eu-152. Eu-154
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RLS Spectral Gamma-Ray Borehole Survey

Project: 100-DR-1 Log Date: Feb 19, 92

Borehole: 116-D-6 Anal. Date: Apr 6, 92

Total Gamma Cs-137 Co-60 Eu-152 Eu-154
1X100 cps pCi/g pCi/g pCi/g pCI/g
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RLS'Borehole Survey Report

116-D-6

Casing Depth: 18.4' Size: 8" Thickness: 0.33"
Water Depth: none
Survey Depth: 0 - 18' Mode: MSA 80sec Date: 7/07/92

General Notes:
A long count spectra was acquired at 9.5 feet and at the bottom of the
borehole. No man-made radionuclides were detected at the maximum survey depth
of 18.5 feet. Trace amounts of Eu-152 and Eu-154 were detected at 9.5 feet.

Man-made Radionuclides:
^ No Cesium (Cs-137) was encountered in the borehole survey. The plot track is

present only for uniformity of the displayed data.

%V
No Cobalt (Co-60) was encountered in the borehole survey. The plot track is

.ra present only for uniformity of the displayed data.

Europium-152 (Eu-152) was encountered in the borehole survey from 6 feet to 12
;P feet. The Eu-152 decay activity detected was less than 4 pCi/g.

Europium-154 (Eu-154) was encountered in the borehole survey from 9 feet to 10
feet. The Eu-154 decay activity detected was less than I pCi/g.

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

Project: 100-DR-1

Borehole 116-DR-5
Coordinates 152.418.83 N 573.629.81 E Meters (Lambert NAD'83)
Elevation 433.0 feet Brass Cap (NGVD'29)

Borehole Environment Information

.o

,^%

\.l

t rp

t`r

^: .

cy^

Borehole Fluid Depth none (Feet) from Zero (0.0) Depth Reference of Log

Casing Size
I.D. inch

Casing Thickness
inch

Top Depth
feet

Base Depth
(feet)

8 0.33 0 27

RLS Passive Soeetral Gamma Survev Information

Logging Engineers R. V. Cram S. E. Kos
Lo Depth Reference at Zero 0.0 depth is Ground Level

Log Date Archive
File Names

Log Mode, Speed Depth Interval (feet)
To p Base Incr

Feb 08, 92 H116DR05\A131 FIXED 0.4 fpm
Station: 500 s

0 24 0.5
De p ths: 19, 24

1rv.eu:nzea aauw wiomryapmxanc per mmu® MJA: MCw•SSCp-ACQYire LL' uVe Ilma

Calibration and Analysis Information

RLS Calibration Date: Nov 21, 1991
Calibration Report: WHC-SD-EN-TRP-001

Analyst Names: R. K. Price
Analysis Date: Apr 6. 1992

Analysis Notes: Long counts at 19 & 24' detected only natural nuclides
Radionuclides identified: No man-made nuclides detected
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RLS Spectral Gamma-Ray Borehole Survey

Project: 100-DR-1 Log Date: Feb 8; 92
Borehole: 116-DR-5 Anal. Date: Apr 6, 92

Total Gamma Cs-137 Co-60 Eu-152 Eu-154
1X100 aps pCi/g pci/g pCi/g pCi/g

0 2 4
0 10 20 30 40

6 8 10
50 0 10 20 30 40
0 10 20 30 40 50

50
0 10 20 30 40 50C

{N% 10

+L,^

20

30

1.^a

t,^.- 40

for.
50

^ d 60
.yy '^-,

S

4`' a 70
m
^

80

90

100

110

120

130
a + v 0 iu

0 1 2 3 4 5
1x10,000 1x1000

75

0 1 2 3 4
0 1 2 3 4 5

1x1000 1x1000

0

10

20

30

40

50

60

70

80

90

100

110

20

30.



WHC-SD-EN-TI-123, Rev. 0

RLS Borehole Survey Report

1 6-DR-

Casing Depth: 27' Size: 8" Thickness: 0.33"
Water Depth: none
Survey Depth: 0 - 24' Mode: FIXED 0.4 fpm Date: 2/08/92

General Notes:
A long count spectra was acquired at 19 feet and at the bottom of the
borehole. No man-made radionuclides were detected at 19 feet or at the
maximum survey depth of 24 feet.

Man-made Radionuclides:
No Cesium ( Cs-137) was encountered in the borehole survey. The plot track is

co present only for uniformity of the displayed data.

`n No Cobalt ( Co-60) was encountered in the borehole survey. The plot track is
present only for uniformity of the displayed data.

No Europium-152 ( Eu-152) was encountered in the borehole survey. The plot
track is present only for uniformity of the displayed data.

^n
No Europium-154 ( Eu-154) was encountered in the borehole survey. The plot
track is present only for uniformity of the displayed data.

^

f%^

^

76



WHC-SD-EN-TI-123, Rev. 0

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

Project: 100-DR-1

Borehole 132-D-3
Coordinates 151,552.63 N 573.766.96 E Meters (Lambert NAD'83)
Elevat i on 467.20 feet Brass Cap (NGVD'29)

Borehole Environment Information

O^

+r.`A

<_s?

4^i#

4+

Borehole Flui d Depth none (Feet) from Zero (0.0) Depth Reference of Log

F Casing Size
I.D. ( inch )

Casing Thickness
inch

Top Depth
(feet)

Base Depth
feet

8 0.38 0 35

RLS Passive Soectral Gamma Survev Information

Logging Engineers R. V. Cram S. E. Kos
Log Depth Reference at Zero ( 0.0 ) depth is Ground Level

Log Date Archive
File Names

Log Mode, Speed Depth Interval (feet)
Top Base Incr

Feb 20, 92 H132D03\A139 MSA 80sec LT
Station: 500 s

0 34 0.5
Depth: 18

^MSA: Mu.mStCpyAGpuin Lt Lriw TitM

Calibration and Analysis Information

RLS Calibration Date: Nov 21, 1991
Calibration Report: WHC-SD-EN-TRP-001

Analyst Names: R. K. Price
Analysis Date: Apr 6. 1992

Analysis Notes: Long count at 18' confirmed all radionuclides
Radionuclides identified: Cs-137. C0-60. Eu-152. Eu-154
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^

RLS Spectral Gamma-Ray Borehole Survey

Project: 100-DR-1 Log Date: Feb 20, 92
Borehole: 132-D-3 Anal. Date: Apr 6, 92

Total Gamma Cs-137 Co-60 Eu-152 Eu-154
IX100 cps pCi/g pCi/g pCi/g pCVg
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RLS Borehole Survey Report

132-D-3

Casing
Water
Survey

Depth: 35' Size: 8"
Depth: none
Depth: 0 - 34' Mode: MSA 80sec

Thickness: 0.38"

Date: 2/20/92

General Notes:
A long count spectra was acquired at 18 feet confirmed the presence of all
four man-made radionuclides.

^

€..s^

^

F+A

YA'

Man-made Radionuclides: -
Cesium (Cs-137) was encountered in the borehole from 16 feet to 19 feet. The
cesium decay activity detected was less than 2 pCi/g.

Cobalt (Co-60) was encountered in the borehole survey from 17 feet to 19 feet.
The cobalt decay activity detected was less than 1 pCi/g.

Europium-152 (Eu-152) was encountered in the borehole from 16 feet to 19 feet.
The Eu-152 decay activity detected was less than 2 pCi/g.

Europium-154 (Eu-154) was encountered in the borehole from 17 feet to 18 feet.
The Eu-154 decay activity detected was less than 1 pCi/g.
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Westinghouse Hanford Company
RLS Spectral Gamma-Ray Borehole Survey Log Header

Project: 100-HR-1

Borehole 116-H-1
Coordinates 152,452.90 N 578,085.14 E Meters (Lambert NAD'83)
Elevation 416.7 feet Brass Cap (NGVD'29)

Rnrehnlp Fnvirnmman+ Tnfnrme+inn

4'+1

i%.

^sp

c.

^

4°^

as

Borehole Eluid Depth one (Feet) from Zero (0.0) Depth Re ference of Log

Casing Size
I.D. inch

Casing Thickness
( inch )

Top Depth
( feet )

Base Depth
feet

8 0.38 0 24

RLS Passiva Snartral tnmm^ ciruev Tnfnw ^{ «

Logging Engineers R. V. Cram S. E. Kos
Log Depth Reference at Zero ( 0.0 ) depth is Ground Level

og DateL
F

Archive
File Names

Log Mode, Speed Depth Interval (feet)
To Base Incr

Mar 11, 92 H116H01\A153 MSA 80sec LT
Station: 400 s

0.0 21.0 0.5
De p th: 21'

Calibration and Analysis Information

RLS Calibration Date: Nov 21, 1991
Calibration Report: WHC-SD-EN-TRP-001

Analyst Names: R. K. Price
Analysis Date: Apr 7. 1992

Analysis Notes: Eu-152 identified in lona count at maximum survey depth
Radionuclides identified: Cs-137. C0-60. Eu-152, Eu-154
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RLS Spectral Gamma-Ray Borehole Survey

Project: 100-HR-1 Log Date: Mar 11., 92

Borehole: 116-H-1 Anal. Date: Apr 7, 92

Total Gamma Cs-137 Co-60 Eu-152 Eu-154
1X100 cps pCi/g pCi/g pCt/g pCi/g
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RLS Borehole Survey Report

116-H-1

Casing Depth: 24' Size: 8" Thickness: 0.38"
Water Depth: none
Survey Depth: 0 - 21' Mode: MSA 80 sec Date: 3/11/92

General Notes:
A long count spectra was acquired at the maximum survey depth. Man-made
radionuclides were encountered at 21 feet.

Man-made Radionuclides:
Cesium (Cs 137) was encountered in the borehole survey from the surface to
18.5 feet. The maximum cesium decay activity detected was 100 pCi/g at 15
feet.

Cobalt (Co-60) was encountered in the borehole survey from 9 feet to 17 feet.
The maximum cobalt decay activity detected was 30 pCi/g at 15 feet.

^- Europium-152 (Eu-152) was encountered in the borehole survey from the surface
to the maximum survey depth of 21 feet. The Eu-152 decay activity exceeded
200 pCi/g from 14 feet to 16 feet.

Europium-154 (Eu-154) was encountered in the borehole survey from 10 feet to
17 feet. The maximum Eu-154 decay activity detected was 60 pCi/g at 15 feet.

,.,

C1w
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Westinghouse Hanford Company
RLS Spectral Gamma-Ray Borehole Survey Log Header

Project: 100-HR-1

Borehole 116-H-2
Coordinates 152,399.52 N 577,748.33 E Meters (Lambert NAD'83)
Elevation 419.3 feet Brass Cap (NGVD'29)

Borehole Environment Information

in

N.

.10

LO

CD

(31

0^

Bo rehole fluid Depth none ( Feet) from Zero (0.0) Depth Reference of Log

Casing Size
I.D. ( inch )

Casing Thickness
( inch )

Top Depth
(feet)

Base Depth
(feet)

8 0.45 0 15.8

RLS Passive Soectral Gamm a Survev Information

Logging Engineers R. V. Cram S. E. Kos
Log De th Reference a t Zero 0.0 depth is Ground Level

Log Date Archive
File Names

Log Model Speed Depth Interval (feet)
To p Base Incr

Mar 16, 92 H116H02\A155 MSA 80sec LT
Station: 500 s

0 14 0.5
Depth: 14.4'

^man: mcvratup•A^9^un u: uw iun^

Calibration and Analysis Information

RLS Calibration Date: Nov 21, 1991
Calibration Report: WHC-SD-EN-TRP-001

Analyst Names: R. K. Price
Analysis Date: Aor 7. 1992

Analysis Notes: Long count at 14.4' identified only natural nuclides
Radionuclides identified: No man-made nuclides detected
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CT

RLS Spectral Gamma-Ray Borehole Survey

%0

+^!I

C^

Ch

,s..

Project: 100-HR-1 Log Date: Mar 16, 92

Borehole: 116-H-2 Anal. Date: Apr 7, 92

Total Gamma Cs-137 Co-60 Eu-152 Eu-154
1X100 cps pCi/g pCi/g pCi/g pCi/g
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RLS Borehole Survey Report

116-H-2

Casing
Water
Survey

Depth: 15' Size: 8"
Depth: none
Depth: 0 - 14' Mode: MSA 80sec

Thickness: 0.45"

Date: 3/16/92

General Notes:
A long count spectra was acquired at the bottom of the borehole identified
only natural radionuclides.

Man-made Radionuclides:
No Cesium (Cs-137) was encountered in the borehole survey. The plot track is

^ present only for uniformity of the displayed data.

No Cobalt (Co-60) was encountered in the borehole survey. The plot track is
present only for uniformity of the displayed data.

No Europium-152 (Eu-152) was encountered in the borehole survey. The plot
track is present only for uniformity of the displayed data.

No Europium-154 (Eu-154) was encountered in the borehole survey. The plot
^ track is present only for uniformity of the displayed data.

^

C^
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Westinghouse Hanfo`rd Company
RLS Spectral Gamma-Ray Borehole Survey Log Header

Project: 100-HR-1

Borehole 116-H-3
Coordinates 152.479.85 N 577,852.34 E Meters (Lambert NAD'83)
Elevation 421.7 feet Brass Cap (NGVD'29)

Borehole Environment Information

^

^

C."5

o^

Borehole Fluid Depth none (Feet) from Zero (0.0) Depth Reference of Log

Casing Size
I.D. ( inch )

Casing Thickness
(inch)

Top Depth
(feet)

Base Depth
feet

8 0.33 0.0 19.3

RLS Passive Soectral Gamma Survev Information

Logging Engineers R. V. Cram S. E. Kos
Log Depth Reference at Zero ( 0.0 ) de p th is Ground Level

Log Date Archive
File Names

Log Modei Speed Depth Interval (feet)
Top Base Incr

Mar 09, 92 H116H03\A150 MSA 80sec LT
Station: 500 s

0 18 0.5
De pths: 12 , 18'

^man: mow^acopNeqwn ^c uve ^^m^

Calibration and Analysis Information

RLS Calibration Date: Nov 21, 1991
Calibration Report: WHC-SD-EN-TRP-001

Analyst Names: R. K. Price
Analysis Date: Aor 6. 1992

Analysis Notes: Cesium not identified in either long count spectra
Radionuclides identified: Cs-137. Eu-152. Eu-154
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RLS Spectral Gamma-Ray Borehole Survey

Project: 100-HR-1 Log Date: Mar '9; 92
Borehole: 116-H-3 Anal. Date: Apr 6, 92

Total Gamma Cs-137 Co-60 Eu-152 Eu-154
1X100 cps pCi/g pCi/g pCi/g pCi/g
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RLS Borehole Survey Report

l16-H-3

Casing Depth: 19' Size: 8"
Water Depth: none
Survey Depth: 0 - 18' Mode: MSA 80 sec

Thickness: 0.33"

Date: 3/09/92

General Notes:
A long count spectra was acquired at 12 feet and at the maximum survey depth.
Man-made radionuclides were encountered in both spectra.

Man-made Radionuclides:
No Cesium (Cs-137) was encountered in the borehole survey. The plot track is

CD present only for uniformity of the displayed data.

^, Cobalt (Co-60) was encountered in two intervals in the borehole survey from
the surface to 1 foot and from 12 feet to maximum survey depth of 18 feet.
The cobalt decay activity detected was less than 1 pCi/g.

Europium-152 (Eu-152) was encountered in two intervals in the borehole survey
from the surface to 1 foot and from 11 feet to the maximum survey depth of 18
feet. The Eu-152 decay activity detected was less than 5 pCi/g.

^
Europium-154 (Eu-154) was encountered in the borehole survey from 12 feet to

tx, 16 feet. The identification of Eu-154 is not continuous between this
interval. The Eu-154 decay activity detected was less than 1 pCi/g.

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

Project:

Borehole 116-H-9
Coordinates 152.456.87 N 577.628.43 E Meters (Lambert NAD'83)
Elevation 419.1 feet Brass Cap (NGVD'29)

Borehole Environment Information

Q^9

NO

C:)

CP.

C^ ,

C^

Borehole Fluid Depth 24.1 (Feet) from Zero (0.0) Depth Reference of Log

Casing Size
I. D. (inch)

Casing Thickness
inch

Top Depth
feet

Base Depth
feet

8 0.33 0.0 22.3

RLS Passive Soectral Gamma Survev Information

Logging Engineers R. V. Cram S. E. Kos
Log Depth Reference at Zero ( 0.0 ) depth is Grou d Level

Log Date Archive
File Names

Log Mode, Speed Depth Interval (feet)
To Base Incr

Mar 02, 92 H1H09 A145 MSA 80sec LT 0 20 0.5

I MSA: M1bvaStop-AcQuire LC LWe Time

' Calibration and Analysis Information

RLS Calibration Date: Nov 21, 1991
Calibration Report: WHC-SD-EN-TRP-001

Analyst Names: R. K. Price
Analysis Date: Mar 2. 1992

Analysis Notes: Low activity zone 7-18' has ootassium < 10 oCi/g
Radion u cl ides i d ent i fie d: No man-made nuclides detected
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RLS Spectral Gamma-Ray Borehole Survey

Project: 100-HR-1 Log Date: Mar 2, 92
Borehole: 116-H-9 Anal. Date: Apr 6, 92

Total Gamma Cs-137 Co-60 Eu-152 Eu-154
1X100 cps pCi/9 PCt/9 PCi/9 PCi/9
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RLS Borehole Survey Report

116-H-9

Casing
Water
Survey

Depth: 22'
Depth: none
Depth: 0 - 20'

Size: 8"

Mode: MSA 80sec

Thickness: 0.33"

Date: 3/02/92

General Notes:
The low Total-gamma activity interval from 7 feet to 18 feet identified a
lower than normal potassium activity, less than 10 pCi/g, while the uranium
and thorium activity appears to be normal.

Man-made Radionuclides:
No Cesium (Cs-137) was encountered in the borehole survey. The plot track is

qv3 present only for uniformity of the displayed data.

No Cobalt (Co-60) was encountered in the borehole survey. The plot track is
present only for uniformity of the displayed data.

._.r,,.

No Europium-152 (Eu-152) was encountered in the borehole survey. The plot
track is present only for uniformity of the displayed data.

No Europium-154 (Eu-154) was encountered in the borehole survey. The plot
track is present only for uniformity of the displayed data.

ei%

+tJR

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

Project: 100-BC-5

Borehole 199-D2-5
Coordinates N W Meters
Elevation feet Brass Cap

Bereheie Fnvirnnmant Tnfnrmatinn

'+T

tt)

..w,

LT^

Borehole Fluid Depth 71.8 (Feet) from Zero ( 0.0) Depth Reference of Log

Casing Size
I.D. ( inch )

Casing Thickness
( inch )

Top Depth
(feet)

Base Depth
( feet )

8 0.28 0 89.4

RLS PdSSive SnOCtra1 namma Sttrvev Tnfnrmntinn

Logging Engineers R. V. Cram S. E. Kos
Log De pth Reference at Zero ( 0.0 ) depth is Ground evel

Log Date Archive
File Names

Log Mode, Speed Depth Interval (feet)
Top Base Incr

June 19, 92 H1D0205\A195 MSA 80 sec LT
Station: 500 s

0 86 0.5
Depth: 86.4'

Tn ....m.--.. vr'n..V a L.. uw .^..^e

Calibration and Analysis Information

RLS Calibration Date: Nov 21, 1991
Calibration Report: WHC-SD-EN-TRP-001

Analyst Names: G. K. Jaeger R. K. Price
Analysis Date: Aug 13, 1992

Analysis Notes: Long count soectra at 86.4' confirmed only natural KUT
Radionuclides identified: No man-made nuclides detected
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RLS Spectral Gamma-Ray Borehole Survey

Project: 100-HR-3 Log Date: Jun 19, 92

Borehole: 199-D2-5 Anal. Date: Aug 13, 92

Total Gamma Cs-137 Co-60 Eu-152 . Eu-154

iX100 cps pCi/9 pCi/9 pCi/9 PCi/9
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RLS Borehole Survey Report

919-D2-5

Casing Depth: 89' Size: 8" Thickness: 0.28"
Water Depth: 71.8'
Survey Depth: 0 - 86' Mode: MSA 80sec Date: 6/19/92

General Notes:
No man-made radionuclides were identified in the borehole survey.

Man-made Radionuclides:
No Cesium (Cs-137) was encountered in the borehole survey. The plot track is
present only for uniformity of the displayed data.

No Cobalt (Co-60) was encountered in the borehole survey. The plot track is
present only for uniformity of the displayed data.

No Europium-152 (Eu-152) was encountered in the borehole survey. The plot
track is present only for uniformity of the displayed data.

No Europium-154 (Eu-154) was encountered in the borehole survey. The plot
track is present only for uniformity of the displayed data.
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Westinghouse Hanford Company
RLS Spectral Gamma-Ray Borehole Survey Log Header

Project: 100-HR-3

Borehole 199-D5-12
Coordinates N W Meters
Elevation feet Brass Cap

Borehole Environment Information

I\

rM

d^

Vt

cr

ra.,

Borehole Fluid Depth unknown (Feet) from Zero (0.0) Depth Reference of Log

Casing Size
I.D. ( inch )

Casing Thickness
( inch )

Top Depth
( feet )

Base Depth
feet

8 0.28 0 90.5

RLS Passive Snectral Gamma Survev Information

Logging Engineers R. V. Cram S. E. Kos
Log De p th Reference at Zero ( 0.0 ) depth is Ground Level

F Log Date Archive
File Names

Log Modei Speed Depth Interval (feet)
To p Base Incr

Jun 18, 92 H1D0512\A194 MSA 80 sec LT
Station: 500 s

0 87 0.5
De pths: 87.5'

iMJq: MGVCV[CP•HCQWrO Li: tIVC IM1G

Calibration and Analysis Information

RLS Calibration Date: Nov 21, 1991
Calibration Report: WHC-SD-EN-TRP-001

Analyst Names: G. K. Jaeger R. K. Price
Analysis Date: Jul 28. 1992

Analysis Notes: No water correction applied to logging data.
Radionuclides identified: No man-made nuclides detected
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RLS Spectral Gamma-Ray Borehole Survey

Project: 100-HR-3 Log Date: Jun 18, 92
Borehole: 199-D5-12 Anal. Date: Jul 28, 92

Total Gamma Cs-137 Co-60 Eu-152 Eu-154
1X100 eps pCi/g pCi/g pCi/g pCi/g
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RLS Borehole Survey Report

199-D5-12

Casing Depth: 90.5' Size: 8" Thickness: 0.28"
Water Depth: unknown
Survey Depth: 0 - 87' Mode: MSA 80sec Date: 6/18/92

General Notes:
No man-made radionuclides were identified in the borehole survey.

Man-made Radionuclides:
No Cesium ( Cs-137) was encountered in the borehole survey. The plot track is
present only for uniformity of the displayed data.

^ No Cobalt ( Co-60) was encountered in the borehole survey. The plot track is
present only for uniformity of the displayed data.

No Europium-152 ( Eu-152) was encountered in the borehole survey. The plot
track is present only for uniformity of the displayed data.

No Europium-154 ( Eu-154) was encountered in the borehole survey. The plot

4 n
track is present only for uniformity of the displayed data.

rw'

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

Project: 100-HR-3

Borehole 199-D8-2
Coordinates N W Meters
Elevation feet Brass Cap

8orehole Environment Information

C3

cr

^?1

C_-,

^

,- .

Borehole Fluid Depth non e (Feet) from Zero (0.0) Depth Reference of Log

Casing Size
I.D. ( inch )

Casing Thickness
(inch)

Top Depth
( feet )

Base Depth
( feet )

6 0.31 0 45

RLS Passive Soectral Gamma Survev Information

Logging Engineers R. V. Cram R. K. Price
Log Depth Reference at Zero 0.0 depth is Ground Level

Log Date
1

Archive
File Names

Log Mode, Speed Depth Interval (feet)
Top Base Incr1

Mar 22, 91 H1D0802\A030 FIXED 0.4 fpm
Station: 300 s

0 40 0.5
De pths: 11

IFlXEO: Fixed wloelty ot Cable Speed ipm: Feet per minute

Calibration and Analysis Information

RLS Calibration Date: Nov 21, 1991
Calibration Report: WHC-SD-EN-TRP-001

Analyst Names: R. K. Price
Analysis Date: Apr 9. 1992

Analysis Notes: Man-made radionuclides were detected at maximum depth
Radionuclides identified: Cs-137. Co-60. Eu-152. Eu-154
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RLS Spectral Gamma-Ray Borehole Survey

Project: 100-HR-3 Log Date: Mar 22, 92

Borehole: 199-D8-2 Anal. Date: Apr 9, 92

Total Gamma Cs-137 Co-60 Eu-152 Eu-154
1X100 cps pCi/9 PCi/9 PCi/9 PCi/9
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RLS Borehole Survey Report

919-D8-2

Casing Depth: 45' Size: 6" Thickness: 0.31"
Water Depth: none
Survey Depth: 0 - 40' Mode: FIXED 0.4 fpm Date: 3/22/91

General Notes:
Man-made radionuclides were encountered at the maximum survey depth of 40
feet.

Man-made Radionuclides:
Cesium (Cs-137) was encountered in the borehole survey from 7 feet to the
maximum survey depth of 40 feet. The maximum cesium decay activity detected
was 35 pCi/g at 11 feet.

r.r• Cobalt (Co-60) was encountered in the borehole survey from 6.5 feet to the
maximum survey depth of 40 feet. The maximum decay activity detected was 30
pCi/g at 11 feet.

Europium-152 (Eu-152) was encountered in the borehole survey from 7 feet to
the maximum survey depth of 40 feet. The maximum Eu-152 decay activity
detected was 80 pCi/g at 11 feet.

Europium-154 (Eu-154) was encountered in the borehole survey from 7 feet to 30
(7- feet. The maximum Eu-154 decay activity detected was 12 pCi/g at 11 feet.

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

Project:

Borehole 199-D8-3
Coordinates N W Meters
Elevation feet Brass Cap

Borehole Env ironment Information

M

®%

.^r>

! r"9

^

^.•

..^.

g+

Borehole Fluid Depth 64.4 (Feet) from Zero (0.0) Depth Reference of Log

Casing Size
I.D. ( inch )

Casing Thickness
( inch )

Top Depth
( feet )

Base Depth
feet

6 0.28 0 80

RLS Passive Soectral Gamma Survev Informatien

Logging Engineers R. V. Cram S. E. Kos
Lo De th Reference at Zero ( 0.0 ) de p th is Ground Level

Log Date Archive
File Names

Log Model Speed Depth Interval (feet)
Top Base Incr

Jun 17, 92 H1D0803\A193 MSA 80sec LT
Station: 500 s

0 77 0.5
De pths: 77.4

'm n;muwvcuynuqwrn u:uw urtro

Calibration and Analysis Information

RLS Calibration Date: Nov 21, 1991
Calibration Report: WHC-SD-EN-TRP-001

Analyst Names: G. K. Jaeger R. K. Price
Analysis Date: _Jul 28. 1992

Analysis Notes: Long count spectra identified only natural radionuclides
Radionuclides identified: Cs-137. Co-60. Eu-152, Eu-154
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"T'

Cr-

A

C^

°:•^

RLS Specfral Gamma-Ray Borehole Survey

Project: 100-HR-3 Log Date: Jul 17; 92
Borehole: 199-D8-3 Anal. Date: Jul 28, 92

Total Gamma Cs-137 Co-60 Eu-152 Eu-154

1X100 cps pCi/g pCi/g pCi/g pCi/g
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RLS Borehole Survey Report

tn

G^

^

:.rx

^

.^e

199-DS-3

Casing
Water
Survey

WHC-SD-EN-TI-123, Rev. 0

Depth: 80'
Depth: 64.6'
Depth: 0 - 77'

Size: 6"

Mode: MSA 80 sec

Thickness: 0.28"

Date: 6/17/92

General Notes:
No man-made radionuclides were identified in long count spectra at maximum
survey depth of 77.4 feet.

Man-made Radionuclides:
Cesium (Cs-137) was encountered in the borehole survey from 3 feet to 8 feet.-
The cesium decay activity detected was less than 6 pCi/g.

Cobalt (Co-60) was encountered in the borehole survey from 4 feet to 6 feet.
The cobalt decay activity detected was less than 1 pCi/g.

Europium-152 (Eu-152) was encountered in the borehole survey from 4 feet to 6
feet. The Eu-152 decay activity detected was less than 2 pCi/g.

Europium-154 (Eu-154) was encountered in the borehole survey from 4 feet to 6
feet. The Eu-154 decay activity detected was less than 1 pCi/g.
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Westinghouse Hanford Company
RLS Spectral Gamma-Ray Borehole Survey Log Header

Project: 100-HR-3

Borehole 199-D8-548
Coordinates 152,398.65 N 573,768.24 E Meters (Lambert NAD'83)
Elevation 439.17 feet Brass Cap (NGVD'29)

Borehole Environment Informatinn

.t9

cr^

NO

e^}

?I+

c3+

Borehole Fluid Depth 73.8 (Feet) from Zero (0.0) Depth Reference of Lo

Casing Size
I.D. inch

Casing Thickness
( inch )

Top Depth
( feet )

Base Depth
feet

12 0.40 0.0 19.0

10 0.38 0.0 76.5

RLS Passive Soectral Gamma Survev Infnrmatinn

Logging Engineers R. V. Cram
Log De p th Reference at Zero ( 0.0 ) de pth is Ground Level

Log Date Archive
File Names

Log Mode, Speed Depth Interval (feet)
Top Base Incr

Nov 01, 91 H1D08548\A001 FIXED 0.4 fpm
Station: 500s

0.0 73.0 0.5
Depth: 70'

^. ..i ....__ ._r ,., ... ,.... ... . ....... . ^, ...,,...

Calibration and Analysis Information

RLS Calibration Date: Nov 21, 1991
Calibration Report: WHC-SD-EN-TRP-001

Analyst Names: R. K. Price
Analysis Date: Aor 7. 1992

Analysis Notes: High gamma 45-49' caused by natural U & Th near I oCi/o
Radionuclides identified: No man-made nuclides detected
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RLS Spectral Gamma-Ray Borehole Survey

Project: 100-HR-3 Log Date: Nov 1, 91

Borehole: 199-B8-54B Anal. Date: Apr 7, 92

Totai Gamma Cs-137 Co-60 Eu-152 Eu-154
1X100 cps pCi/g pCi/g pCi/g pCi/g
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RLS Borehole Survey Report

199-D8-54B

Casing Depth: 19' Size: 12" Thickness: 0.40"
Depth: 76.5' Size: 10" Thickness: 0.38"

Water Depth: 73.8'
Survey Depth: 0 - 73' Mode: Fixed 0.4 fpm Date: 11/01/91

General Notes:
No man-made radionuclides were identified in the borehole survey.

The high total gamma activity from 45 feet to 49 feet is due to increased
natural radionuclides concentrations greater than I pCi/g for uranium and
thorium. -

00
Man-made Radionuclides:

co" No Cesium (Cs-137) was encountered in the borehole survey. The plot track is
present only for uniformity of the displayed data.

No Cobalt (Co-60) was encountered in the borehole survey. The plot track is
present only for uniformity of the displayed data.

t r^

No Europium-152 (Eu-152) was encountered in the borehole survey. The plot
track is present only for uniformity of the displayed data.

No Europium-154 ( Eu-154) was encountered in the borehole survey. The plot
track is present only for uniformity of the displayed data.

4 .'

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

Project: 100-HR-3

Borehole 199-D8-55
Coordinates 152.364.56 N 573,621.11 E Meters (Lambert NAD'83)
Elevation 435.66 feet Brass Cap (NGVD'29)

Borehole Environment Infermation

0*-

t^*

!f'!

C_^

^

,:..

C9%

Borehole Fluid Depth 71.3 (Feet) from Zero (0.0) Depth Reference of Log

Casing Size
I.D. ( inch )

Casing Thickness
( inch )

Top Depth
feet

Base Depth
feet

10 0.38 0 19.4

8 0.33 0 74

RLS Passive Soectral Gamma Survev Information

Logging Engineers R. V. Cram S. E. Kos
Lo g Depth Reference at Zero ( 0.0 ) de p th is Ground Level

Log Date Archive
File Names

Log Model Speed Depth Interval (feet)
To Base Incr

Jan 13, 92 H1D0855\A114 FIXED 0.4 fpm
Station: 300 s

0 68 0.5
De p ths; 36 , 68.9'

^r.ncv.ruvu ^wcu, a. wmo apow rym:ra^^ p^. mmuc^

Calibration and Analysis Information

RLS Calibration Date: Nov 21, 1991
Calibration Report: WHC-SD-EN-TRP-001

Analyst Names: R. K. Price
Analysis Date: Aar 7. 1992

Analysis Notes: Cesium identified in two zones: 13-22 and 30-48 feet.
Radionuclides identified: Cs-137
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r •

RLS Spectral Gamma-Ray Borehole Survey

0

^.

6e

^..

LS"^

'+h
e 3

Project: 100-HR-3 Log Date: Jan 13, 92
Borehole: 199-D8-55 Anal. Date: Apr 7, 92

Total Gamma Cs-137 Co-60 Eu-152 Eu-154
1X100 cps pCiI9 PC1I9 PC1/9 PCiI9
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r^.

€ea
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sr

RLS Borehole Survey Report

199-D8-55

Casing Depth: 19.4' Size: 10" Thickness: 0.38"
Depth: 74' Size: 8" Thickness: 0.33"

Water Depth: 71.3'
Survey Depth: 0 - 68' Mode: FIXED 0.4 fpm Date: 1/13/92

General Notes:
No man-made radionuclides were identified in long count spectra at maximum
survey depth of 68.9 feet.

Man-made Radionuclides:
Cesium (Cs-137) was encountered in the borehole survey from 13 to 22 feet and
from 30 to 48 feet. The cesium decay activity detected was less than 2 pCi/g.

No Cobalt (Co-60) was encountered in the borehole survey. The plot track is
present only for uniformity of the displayed data.

No Europium-152 (Eu-152) was encountered in the borehole survey. The plot
track is present only for uniformity of the displayed data.

No Europium-154 (Eu-154) was encountered in the borehole survey. The plot
track is present only for uniformity of the displayed data.
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Westinghouse Hanford Company
RLS Spectral Gamma-Ray Borehole Survey Log Header

Project: 100-HR-3

Borehole 199-H3-1
Coordinates N E Meters
Elevation feet Brass Cap

Berehnle Fnvirnnman+ Tnfnrma+inn

04

C-1

+sti

r--

G^

«.

Borehole Fluid Depth 43.1 (Feet) from Zero (0.0) Depth Reference of Log

Casing Size
I.D. ( inch )

Casing Thickness
( inch )

Top Depth
( feet )

Base Depth
( feet )

8 0.28 0 68.8

RLS Passive Soectral Gamma Sttrvav Tnfnrma+inn

Logging Engineers R. V. Cram S. E. Kos
Lo De p th Reference at Zero ( 0.0 ) depth is Ground Level

Log Date Archive
File Names

Log Mode, Speed Depth Interval (feet)
Top Base Incr

Jun 16, 92 H1H0301\A192 MSA 80sec LT
Station: 500 s

0 65 0.5
Dep th: 65.8'

,.. _.., .._.^ . .- ... . ....,.o ,.,A

Calibration and Analys i s Information

RLS Calibration Date: Nov 21, 1991
Calibration Report: WHC-SD-EN-TRP-001

Analyst Names: G. K. Jaeger R. K. Price
Analysis Date: Aug 13. 1992

Analysis Notes:
Radionuclides identified: No man-made nuclides detected
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RLS Spectral Gamma-Ray Borehole Survey

Project: 100-HR-3 Log Date: Jun 1.6, 92

Borehole: 199-H3-1 Anal. Date: Aug 13, 92

Total Gamma Cs-137 Co-60 Eu-152 Eu-154
1X100 cps pCi/g pCt/g pCi/g pCi/g
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RLS Borehole Survey Report

'7

e',

N

9.^

^

^

E, r

^

0+

919-H3-1

Casing
Water
Survey

Depth: 68.8'
Depth: 43.1'
Depth: 0 - 65'

Size: 8"

Mode: MSA 80sec

Thickness: 0.28"

Date: 6/16/92

General Notes:
No man-made radionuclides were identified by the borehole survey. The long
count spectra acquired at the maximum survey depth of 65.8 feet identified
only natural nuclides.

Man-made Radionuclides:
No Cesium (Cs-137) was encountered in the borehole survey. The plot track is
present only for uniformity of the displayed data.

No Cobalt (Co-60) was encountered in the borehole survey. The plot track is
present only for uniformity of the displayed data.

No Europium-152 (Eu-152) was encountered in the borehole survey. The plot
track is present only for uniformity of the displayed data.

No Europium-154 (Eu-154) was encountered in the borehole survey. The plot
track is present only for uniformity of the displayed data.
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Westinghouse Hanford Company
RLS Spectral Gamma-Ray Borehole Survey Log Header

Project: 100-HR-3

Borehole 199-H4-3
Coordinates 96,372.3 N 39,079.7 E Feet ( 100 Area Coord sys)
Elevation feet Top of casing

Borehole Environment Information

LP?

^

N.

q^r±

^

CF^^
,^..

4 F'

A^

1rineV:r1zea caan speea veroarty tpm:recs per mnu[e

Calibration and Analysis Information

Borehole Fluid Depth 41 (Feet) from Zero (0.0) Depth Reference of Log

Casing Size
I.D. (inch)

Casing Thickness
( inch )

Top Depth
feet

Base Depth
( feet )

6 0.33 0 50

RLS Passive Soectral Gamma Survev In formation

Logging Engineers R. V. Cram R. K. Price
Lo g De pth Reference at Zero 0.0 depth is Ground Level

Log Date Archive
File Names

Log Mode, Speed Depth Interval (feet)
Top Base Incr

Feb 20, 91 H1H0403\A026 FIXED 0.4 fpm
Station: 1000s

0 42 0.5
De pth: 20, 35.3'

RLS Calibration Date: Nov 21, 1991
Calibration Report: WHC-SD-EN-TRP-001

Analyst Names: R. K. Price
Analysis Date: Aor 9. 1992

Analysis Notes: Long count soectra detected only natural radionuclides.
Radionuclides ident i fied: No man-made nuclides detected
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RLS Spectral Gamma-Ray Borehole Survey

+C3

Ci

:^.

711

t^+

+}\

Project: 100-HR-3 Log Date: Feb 20, 91

Borehole: 199-H4-3 Anal. Date: Apr 9, 92

Total Gamma Cs-137 Co-60 Eu-152 Eu-154
1X100 cps pCi/g pCi/g pCi/g pCi/g
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RLS Borehole Survey Report

919-H4-3

Casing
Water
Survey

Depth: 50'
Depth: 41'
Depth: 0 - 42'

Size: 6"

Mode: FIXED 0.4 fpm

Thickness: 0.33"

Date: 2/20/91

General Notes:
No man-made radionuclides were identified by the borehole survey. The long
count spectra acquired at 20 and 35.3 feet identified only natural nuclides.

^°.

i^.

^.

er.

Man-made Radionuclides: _
No Cesium (Cs-137) was encountered in the borehole survey. The plot track is
present only for uniformity of the displayed data.

No Cobalt (Co-60) was encountered in the borehole survey. The plot track is
present only for uniformity of the displayed data.

No Europium-152 (Eu-152) was encountered in the borehole survey.
track is present only for uniformity of the displayed data.

No Europium-154 (Eu-154) was encountered in the borehole survey.
track is present only for uniformity of the displayed data.

The plot

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

Project: 100-HR-3

Borehole 199-H4-11
Coordinates 95.944 N 38,420 E Feet (100 Area Coord sys)
Elevation feet Top of casing

Borehole Environment Information

e';

^

^

Borehole Fluid Depth 44 (Feet) from Zero (0.0) Depth Reference of Log

Casing Size
I.D. ( inch )

Casing Thickness
( inch )

Top Depth
( feet )

Base Depth
feet

6 Stainless 0.12 0 50

RLS Passive Soectral Gamma Survev Information

Logging Engineers R. V. Cram R. K. Price
Lo g De pth Reference at Zero ( 0.0 ) depth is Ground Level

Log Date Archive
File Names

Log Model Speed Depth Interval (feet)
To p Base Incr

Feb 21, 91 H1H0411\A027 FIXED 0.4 fpm
Station: 600 s

0 45 0.5
De p th: 18'

lrUCED,PLCea eeCle tpeea Ve1GCrty Lpm:reet per eunute

Calibration and Analysis Information

RLS Calibration Date: Nov 21, 1991
Calibration Report: WHC-SD-EN-TRP-001

Analyst Names: R. K. Price
Analysis Date: Apr 9. 1992

Analysis Notes: Long count spectra detected only natural radionuclides.
Radionuclides identified: No man-made nuclides detected
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RLS Spectral Gamma-Ray Borehole Survey

Project: 100-HR-3 Log Date: Feb 21, 92

Borehole: 199-H4-11 Anal. Date: Apr 9, 92

Total Gamma Cs-137 Co-60 Eu-152 Eu-154

1X100 cps pCi/g pCi/g pCi/g pCi/g
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RLS Borehole Survey Report

1 99- 4-1

Casing Depth: 50' Size: 6" Stainless Thickness: 0.12"
Water Depth: 44'
Survey Depth: 0 - 45' Mode: FIXED 0.4 fpm Date: 2/21/91

General Notes:
No man-made radionuclides were identified by the borehole survey. The long
count spectra acquired at 18 feet identified only natural nuclides.

The high Total-gamma activity from the surface to 34 feet is due to the higher
than normal concentrations of the natural radionuclides present in the well
completionnaterial.

O
Man-made Radionuclides:

iy No Cesium (Cs-137) was encountered in the borehole survey. The plot track is
present only for uniformity of the displayed data.

No Cobalt (Co-60) was encountered in the borehole survey. The plot track is
present only for uniformity of the displayed data.

m A'^

No Europium-152 (Eu-152) was encountered in the borehole survey. The plot
-= track is present only for uniformity of the displayed data.

Cr' No Europium-154 (Eu-154) was encountered in the borehole survey. The plot
track is present only for uniformity of the displayed data.

,,j

0%
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RLS Spectral Gamma-Ray Borehole Survey

Project: 100-HR-3 Log Date: Jun 26, 92

Borehole: 199-H4-13 Anal. Date: Aug 18, 92

Total Gamma Cs-137 Co-60 Eu-152 Eu-154
1X100 cps pCi/g pCi/g pCi/g pCi/g
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Westinghouse Hanford Company
RLS Spectral Gamma-Ray Borehole Survey Log Header

Project: 100-HR-3

Borehole 199-H4-13
Coordinates N E Meters
Elevation feet Brass Cap

Borehole Envirnnment Tnfnrmatinn

P.

1^'?

sF^^

Logging Engineers R. V. Cram S. E. Kos
Log De pth Reference at Zero ( 0.0 ) de th is Ground Level

Log Date Archive
File Names

Log Model Speed Depth Interval (feet)
Top Base Incr

Jun 26, 92 H1H0413\A198 MSA 80 sec LT
Station: 500 s

0 48 0.5
Depths: 9, 20, 48.2'

,..._...'..--- - ^ . - ......,.

Calibration and Analysis Information

Borehole Fluid Depth 38 (Feet) from Zero (0.0) Depth Reference of Log

Casing Size
I.D. ( inch )

Casing Thickness
( inch )

Top Depth
( feet )

Base Depth
(feet)

6 Stainless 0.12 0 51

F
QIS PaCSivP Sna^tral P.ammn Cnrvnv Tnfnamn44nn

RLS Calibration Date: Nov 21, 1991
Calibration Report: WHC-SD-EN-TRP-001

Analyst Names: G. K. Jaeger R. K. Price
Analysis Date: -Aug 18. 1992

Analysis Notes: Long count soectra detected only natural radionuclides.
Radionuclides identified: No man-made nuclides detected
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199-H4-13

WHC-SD-EN-TI-123, Rev. 0

RLS Borehole Survey Report

Casing Depth: 51'
Water Depth: 38'
Survey Depth: 0 - 48'

Size: 6" Stainless

Mode: MSA 80sec LT

Thickness: 0.12"

Date: 6/26/92

General Notes:
No man-made radionuclides were identified by the borehole survey. The long
count spectra acquired at 9, 20, and 48.2 feet identified only natural
nuclides.

The high Total-gamma activity from the 4 feet to 29 feet is due to the higher
than normal_concentrations of the natural radionuclides present in the well -
completion material.

ro

,w Man-made Radionuclides:
No Cesium (Cs-137) was encountered in the borehole survey. The plot track is

t*• present only for uniformity of the displayed data.

-° No Cobalt (Co-60) was encountered in the borehole survey. The plot track is
present only for uniformity of the displayed data.

No Europium-152 (Eu-152) was encountered in the borehole survey. The plot
track is present only for uniformity of the displayed data..^,
No Europium-154 (Eu-154) was encountered in the borehole survey. The plot
track is present only for uniformity of the displayed data.

aw
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Westinghouse Harlford Company
RLS Spectral Gamma-Ray Borehole Survey Log Header

Project: 100-HR-3

Borehole 199-H4-16
Coordinates N E Meters
Elevation feet Brass Cap

Borehole Environment Information

^

n

C..J^

^

,

CY`

Borehole Fluid Depth 45.9 (Feet) from Zero (0.0) Depth Reference of Log

Casing Size
I.D. ( inch )

Casing Thickness
( inch )

Top Depth
( feet )

Base Depth
feet

6 Stainless 0.12 0 57

RLS Passive Soectral Gamma Survev Infermation

Logging Engineers R. V. Cram S. E. Kos
Log De p th Reference at Zero ( 0.0 ) de p th is Ground Level

F Log Date Archive
File Names

Log Mode, Speed Depth Interval (feet)
Top Base Incr

Jun 15, 92 H1H0416\A191 MSA 80sec LT
Station: 500 s

0 53 0.5
De pth: 53.9'

^man:mcve•^.oV^ncVUrtu ^^:uvaume

Calibration and Analysis Information

RLS Calibration Date: Nov 21, 1991
Calibration Report: WHC-SD-EN-TRP-001

Analyst Names: G. K. Jaeger R. K. Price
Analysis Date: Aug 18. 1992

Analysis Notes: Lono count soectra detected only natural radionuclides.
Radionuclides identified: No man-made nuclides detected
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WHC-SD-EN-TI-123, Rev. 0

RLS Spectral Gamma-Ray Borehole Survey

Project: 100-HR-3 Log Date: Jun 15, 92

Borehole: 199-H4-16 Anal. Date: Aug 18, 92

Total Gamma Cs-137 Co-60 Eu-152 Eu-154
1X100 cps pCi/g pci/g pci/g pCi/g
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RLS Borehole Survey Report

199-H4-16

Casing Depth: 57' Size: 6" Stainless Thickness: 0.12"
Water Depth: 45.9'
Survey Depth: 0 - 53' Mode: MSA 80sec LT Date: 6/15/92

General Notes:
No man-made radionuclides were identified by the borehole survey. The long
count spectra acquired at the maximum survey depth of 53.9 feet identified
only natural nuclides.

The high Total-gamma activity from 5 feet to 37 feet is due to the higher than
normal concentrations of the natural radionuclides present in the well -
completion material. The uranium and thorium content of the material is about
2 pCi/g.

Man-made Radionuclides:
No Cesium (Cs-137) was encountered in the borehole survey. The plot track is
present only for uniformity of the displayed data.

No Cobalt (Co-60) was encountered in the borehole survey. The plot track is
present only for uniformity of the displayed data.

No Europium-152 (Eu-152) was encountered in the borehole survey. The plot
track is present only for uniformity of the displayed data.

No Europium-154 (Eu-154) was encountered in the borehole survey. The plot
^ track is present only for uniformity of the displayed data.

..:^

csb
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Project: 100-HR-3

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

Borehole 199-H4-18
Coordinates N E Meters
Elevation feet Brass Cap

Borehole Environment information

^

h.

e^}

U

CA

Borehole Fluid Depth 42.7 (Feet) from Zero (0.0) Depth Reference of Log

Casing Size
I.D. ( inch )

Casing Thickness
( inch )

Top Depth
( feet )

Base Depth
feet

6 Stainless 0.12 0 50

RLS Passive Snectral Gamma Sttrvav Tnfnrmatinn

Logging Engineers R. V. Cram S. E. Kos
Lo De th Reference at Zero 0.0 de pth is Ground Leve l

Log Date Archive
File Names

Log Model Speed Depth Interval (feet)
To p Base Incr

Aug 25, 92 H1H0418\A197 MSA 80sec LT
Station: 500 s

0 47 0.5
De pths: 30, 47'

^man.mora• wp•ncQUrra u:uwnmv

WHC-SD-EN-TI-123, Rev. 0

Calibration and Analysis Information

RLS Calibration Date: Nov 21, 1991
Calibration Report: WHC-SD-EN-TRP-001

Analyst Names: G. K. Jaeger R. K. Price
Analysis Date: Aug 25. 1992

Analysis Notes: Long count soectra detected only natural radionuclides.
Radionuclides identified: No man-made nuclides detected
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RLS Spectral Gamma-Ray Borehole Survey

Project: 100-HR-3 Log Date: Jun.25, 92
Borehole: 199-H4-18 Anal. Date: Aug 25, 92

Total Gamma Cs-137 Co-60 Eu-152 Eu-154
1X100 cps pCi/g pCi/g pCi/g pCi/g
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WHC-SD-EN-TI-123, Rev. 0

RLS Borehole Survey Report

®^

199-H4-18

Casing
Water
Survey

Depth: 50' Size: 6" Stainless Thickness: 0.12"
Depth: 42.7'
Depth: 0 - 47' Mode: MSA 80sec LT Date: 8/25/92

General Notes:
No man-made radionuclides were identified by the borehole survey. The long
count spectra acquired at 30 feet and the maximum survey depth of 47 feet
identified only natural nuclides.

The high Total-gamma activity from 4 feet to 34 feet is due to the higher than
normal concentrations of the natural radionuclides present in the well
completion material. The uranium and thorium content of the material is about
2 pCi/g.

Man-made Radionuclides:
No Cesium (Cs-137) was encountered in the borehole survey. The plot track is
present only for uniformity of the displayed data.

No Cobalt (Co-60) was encountered in the borehole survey. The plot track is
present only for uniformity of the displayed data.

^
No Europium-152 (Eu-152) was encountered in the borehole survey. The plot
track is present only for uniformity of the displayed data.

No Europium-154 (Eu-154) was encountered in the borehole survey. The plot
_ track is present only for uniformity of the displayed data.

<-^

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

Project: 100-HR-3

Borehole 199-H4-45
Coordinates 152.433.60 N 578,156.56 E Meters ( Lambert NAD'83)
Elevation 413.74 feet Brass Cap (NGVD'29)

Borehole Environment Information

^

^>r

^

l,rt

k.. '

a.>

^

Borehole Fluid Depth 38.7 (Feet) from Zero (0.0) Depth Reference of Log

Casing Size
I.D. ( inch )

Casing Thickness
( inch )

Top Depth
( feet )

Base Depth
(feet)

8 0.33 0.0 54.5

RLS Passive Snectral Gamma Survev Tnfnrmatinn

F
Logging Engineers R. V. Cram T.H. Richards
Lo De pth Reference at Zero ( 0.0 ) de pth is Ground Level

Log Date
I

Archive
File Names

Log Model Speed Depth Interval (feet)
To Base Incr

Feb 12, 92 H1H0445\A133 MSA 80sec LT
Station: 500 s

0 51 0.5
Dep th: 51.5'

iN61w^ MGV6-StoyqcquRe LL: uva IvO^

Calibration and Analysis Information

RLS Calibration Date: Nov 21, 1991
Calibration Report: WHC-SD-EN-TRP-001

Analyst Names: R. K. Price
Analysis Date: Apr 7. 1992

Analysis Notes: Long count spectra at 51.5' detected only natural KUT
Radionuclides identified: No man-made nuclides detected
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RLS Spectral Gamma-Ray Borehole Survey

Project: 100-HR-3 Log Date: Feb 12, 92

Borehole: 199-H4-45 Anal. Date: Apr 7, 92

Total Gamma Cs-137 Co-60 Eu-152 Eu-1t^4
1X100 eps pCi/g pCi/g pCi/g pCi/g
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WHC-SD-EN-TI-123, Rev. 0

RLS Borehole Survey Report

199-H4-45

Casing Depth: 54.5' Size: 8" Thickness: 0.33"
Water Depth: 38.7'
Survey Depth: 0 - 51' Mode: MSA 80sec LT Date: 2/12/92

General Notes:
No man-made radionuclides were identified by the borehole survey. The long
count spectra acquired at the maximum survey depth of 51.5 feet identified
only natural nuclides.

e V
,

4 ^ " 

Man-made Radionuclides:
No Cesium (Cs-137) was encountered in the borehole survey. The plot track is
present only for uniformity of the displayed data.

CS!
No Cobalt (Co-60) was encountered in the borehole survey. The plot track is

ti°i present only for uniformity of the displayed data.

No Europium-152 (Eu-152) was encountered in the borehole survey. The plot
^ track is present only for uniformity of the displayed data.

No Europium-154 (Eu-154) was encountered in the borehole survey. The plot
track is present only for uniformity of the displayed data.

^

CY%
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