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10-04-04 (299-E25-56 [A6045])

Log Data Report 

Revision Notes 

This report is revised to make a change to the location map.  The map had identified Tank 241-A-103 as an 

“assumed leaker”.  It is now modified to identify this tank as “sound”, as was concluded in the Tank 241-A-103 

Leak Assessment Report (RPP-ASMT-42278, 2009). 

Borehole Information 

Log Date 2019-11-13 Filename A6045_HG-NM_2019-11-13 Site 241-A Farm

DTW
1
 (ft) DTW Date DTW Source Drill Date Total Depth (ft) Depth Datum 

None 11/04/19 Bay West May 1955 150 Top of Casing 

Casing Information 

Casing Type Drill Type Stickup (ft) 

Diameter (in.) 

Thickness (in.) Top (ft) Bottom (ft) Outer Inside 

Welded Steel Cable Tool 0.0 8.64 8.0 0.322 0.0 150 

Borehole Notes 

A re-baseline of selected boreholes in A Farm was conducted in 2019 for comparison with the initial baseline data 
acquired in 1996 and 2015. This Log Data Report includes SGLS data acquired in 1996, 2015, and 2019.  Casing 

temperature and soil moisture data were also acquired in 2019. 

Borehole information and casing data are as reported in the original log data report contained in the Tank Summary 

Data Report for Tank A-104 (DOE 1998).  Casing thicknesses are derived from published values for schedule 

40-steel pipe.

The zero reference is the top of casing which is approximately at ground surface. 

Logging Equipment Information 

Logging System Gamma 2Re Type 35% Coaxial HPGe (SGLS) 2 

Effective Calibration Date 08/01/2019 Serial No. 48-TP-50478A

Calibration Reference HGLP-CC-188, Rev. 0 Logging Procedure HGLP-PRO-014 

Logging System BWNMf Type He-3 (CPN 503DR) SDNM 3 

Effective Calibration Date 09/04/2019 Serial No. H370608792 

Calibration Reference HGLP-CC-189, Rev. 0 Logging Procedure HPLG-PRO-004 

Logging System BWNMf Type IR4 Casing Temperature 

Effective Calibration Date NA Model No. Omega OS36SM Series 

Calibration Reference NA Logging Procedure HPLG-PRO-004 

1 depth to water inside casing 
2 Spectral Gamma Logging System 
3 Small Diameter Neutron Moisture 
4 Infrared 
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SGLS Log Run Information 

Log Run 3 4  5 Repeat  

HEIS Number 1021379 1021380 1021381  

Date 11/07/19 11/13/19 11/13/19  

Logging Engineer Spatz/McClellan Spatz/McClellan Spatz/McClellan  

Start Depth (ft) 0.0 67.0 5.0  

Finish Depth (ft) 68.0 149.0 20.0  

Count Time (sec) 100 100 100  

Live/Real R R R  

Shield (Y/N) N N N  

MSA Interval (ft) 0.5 0.5 0.5  

 Log Speed (ft/min) NA NA NA  

Pre-Verification 
A0405BRE20191
107CV00CAB1 

A0404BRE20191
113BV00CAB1 

A0404BRE20191
113BV00CAB1 

 

Start File AD000000 BD006700 CD000500  

Finish File AD006800 BD014900 CD002000  

Post-Verification 
A0404BRE20191

107AV00CAA1 

A0404BRE20191

113CV00CAA1 

A0404BRE20191

113CV00CAA1 
 

Depth Return Error (in.) 1.0 low N/A 2.0 low  

Comments None None None  

SDNM/IR Log Run Information 

Log Run 1 NM 2 NM Repeat 1 IR  2 IR Repeat 

HEIS Number 1021382 1021383   

Date 10/01/19 10/01/19 10/01/19 10/01/19 

Logging Engineer 
Pope/Meisner/ 

McClellan 

Pope/Meisner/ 

McClellan 

Pope/Meisner/ 

McClellan 

Pope/Meisner/ 

McClellan 

Start Depth (ft) 0.0 40.0 0.21 38.71 

Finish Depth (ft) 147.75 55.0 146.46 53.71 

Count Time (sec) 15 15 15 15 

Live/Real R R R R 

Shield (Y/N) N N N N 

MSA Interval (ft) 0.25 0.25 0.25 0.25 

Log Speed (ft/min) N/A N/A N/A N/A 

Pre-Verification 
A0404BWf20191

001AV00CAB1 

A0404BWf20191

001AV00CAB1 
N/A N/A 

Start File AD000000 BD004000 
A0404BWf20191

001A.csv 
A0404BWf20191

001B.csv 

Finish File AD014775 BD005500 
A0404BWf20191

001A.csv 

A0404BWf20191

001B.csv 

Post-Verification 
A0404BWf20191
001BV00CAA1 

A0404BWf20191
001BV00CAA1 

N/A N/A 

Depth Return Error (in.) N/A 0.0 N/A 0.0 

Comments Moisture Moisture Temperature Temperature 
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Logging Operation Notes 

A centralizer was installed on the sonde for moisture and temperature but not for the SGLS.  Verification 

measurements passed the acceptance criteria. 

During SGLS logging, the boom was extended over the A Farm perimeter fence boundary using the remote 

standoff. 

Casing temperature and neutron moisture measurements are acquired at the same time with the logging sonde 

zeroed at the center of the neutron detector.  There is a 1.29 ft depth offset between the neutron detector and the IR 
temperature sensor.  For example, for moisture data acquired at 1.5 ft depth, temperature data acquired at the same 

time are at 0.21 ft depth.  

Analysis Notes 

Analyst P.D. Henwood Date 01/13/20 

Reference(s) SGRP-PRO-OP-53040, Rev. 0; SGRP-PRO-OP-53051, Rev. 0 

 

A casing correction for a 0.322-in. thick casing was applied to the SGLS log data.  

SGLS spectra were processed in batch mode in APTEC SUPERVISOR to identify individual energy peaks and 

determine count rates.  Concentrations were calculated in an EXCEL template identified as 
BRE_20190801_CC188, Rev0_assay, using an efficiency function and corrections for casing and dead time as 

determined by annual calibrations. 

During routine processing of gamma spectra, regions of interest are forced at specific energy levels associated with 
natural and manmade radionuclides that can be anticipated to be present.  This processing approach sometimes 

results in an isolated “detection” near the MDL5 resulting in a false positive.  Where these detections occur, the 

individual spectrum is scrutinized, and a determination is made regarding the validity of the detection.  If the 

detection is deemed not representative of a full energy peak, or if confirming peaks are not detected, it is removed 
from the data set.  The integrity of the raw data files and the processed files are maintained should questions arise 

in the future regarding these determinations. 

To assure comparability, the same casing correction used for the 2019 data was applied to the original 1996 
processed files.  The efficiency function and dead time corrections in place in 1996 and 2015 were applied during 

reprocessing.  For purposes of comparison with the 2019 and 2015 data, Cs-137 was decayed to a common date of 

November 13, 2019. 

Casing diameter and thickness corrections for 0.322-in. thick, 8.64-in. OD casing were applied to the NMLS data 

acquired through the casing. Integrated with the casing diameter and thickness corrections is an initial count rate 

correction for a sediment composition of a 50-50% ratio of basalt fragments to quartz sand (HGLP-OTH-028).   

NMLS data are reported in counts per second for the entire length of the borehole.  NMLS data are also reported in 
vol% moisture.  Conversions from count rate to vol% moisture were performed using an EXCEL template 

identified as BWNM_f-g_MCNP_assay.  It should be noted that this algorithm for converting from count rate to 

vol% moisture was developed recently using MCNP modeling (described in detail in HGLP-OTH-028). The 
modeling assumes a 50%-50% blend of basalt and quartz sediments, which research by others has concluded is an 

approximately average Hanford Formation composition. The modeling therefore addresses the effects of this 

sediment composition on neutron transport, the most significant being neutron capture by iron in the basaltic 

sediments.  Soil moisture values calculated using this method will be slightly higher than if calculated using the 

previous method that was developed in 1994. 

The Bay West DHMCAII small-diameter logging system includes an infrared sensor which provides casing 

temperature measurements at the same time neutron moisture measurements are acquired.  The infrared sensor is 
factory calibrated.  Confirmation that the infrared temperature measurements are reasonably accurate in a borehole 

setting was determined on the bench prior to fielding the logging system.  Factory specifications indicate an 

                                                   
5 minimum detectable level 
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accuracy of +/- 1% under factory calibration conditions, and that repeatability of any measurement is +/- 1% 

“under normal use”, which assumes that ambient air temperature does not change during measurements.  Borehole 

logging in A Farm, however, can involve ambient temperature ranges as great as 50 °F.  The operator’s manual 
describes a maximum variation of 4 °F over an ambient change of 20 °F.  Additionally, the logging cable may 

twist somewhat between the main log and the repeat log, and therefore repeat measurements may be acquired on a 

different portion of the casing wall than during the main log.  If there are any variations in casing temperature 

around the circumference of the casing, this may also be reflected in a repeat log.  Evaluations of all of the repeat 
and main log temperature data indicate a maximum difference of about 10 °F, with most logs repeating at less than 

2 °F difference.  It is advised that the casing temperature measurements may be used quantitatively, but with an 

understanding of the sources and potential magnitudes of uncertainty.   

Results and Interpretations 

Cs-137 was detected in this borehole continuously from ground surface to 6 ft.  A maximum concentration of 

approximately 9 pCi/g was measured at 1 ft.  Comparisons of the 1996, 2015 and 2019 data indicate no significant 

changes in the Cs-137 concentration profile.  Eu-154 was detected in 1996 from 4.5 to 6.5 ft at concentrations 

ranging from 0.5 to 0.8 pCi/g.  Any residual Eu-154 that may exist is below the 2019 minimum detectable activity.    

Although not detected in relatively recent investigations of this borehole (specifically beyond data from 1996), 

MDLs for Eu-154 and Co-60 are plotted on the “Comparison of Manmade Radionuclides (2019, 2015, & 1997)” 

plot.  It is interpreted that concentrations of both isotopes have now decayed to below detectable levels. 

Temperature measurements are plotted on the Combination Plot and range from approximately 59 °F at the ground 

surface to a maximum of approximately 116 °F that occurs between 47.5 and 58 ft with little variation. The 
temperature log records the temperature of the inside surface of a steel pipe, which is surrounded by soil in which 

heat may be generated by radioactive decay of contaminants such as Sr-90 and Cs-137.  It is also possible that the 

observed subsurface casing temperatures may be an indication of soil heated by waste inside the tanks.  Borehole 

10-04-04 is approximately 12 ft from the steel liner of tank A-104, which currently contains 28,000 gallons of 

sludge (Waste Tank Summary Report for Month Ending August 31, 2019, HNF-EP-0182, Revision 380).   

The neutron moisture log primarily responds to moisture present in the surrounding formation.  In general, an 

increase in count rate reflects an increase in moisture content.  Moisture content generally increases as the 
sediment becomes more fine-grained.  For example, moisture content would be expected to be greater near the top 

of a fining upward Hanford flood sequence.  Moisture content below the tank base at approximately 52 ft can be 

characterized as erratic with extreme highs and lows.  Below about 75 ft, there appears to be a roughly inverse 
relationship between the gross gamma and moisture profiles.  In other words, peaks and troughs in the moisture 

profile appear to approximately correspond to troughs and peaks in the gross gamma profile, respectively.  It is not 

clear why this relationship exists, or why the moisture profile exhibits such extreme highs and lows.  Other 

drywells nearby do not exhibit this character. 

All logs indicate good repeatability.   

List of Log Plots 

Depth Reference is top of casing that coincides with ground surface. 
 

Combination Plot 2019 (0-150 ft) 

Comparison of Manmade Radionuclides 2019, 2015, and 1996 (0-150 ft) 

Moisture (0-150 ft) 
Manmade Radionuclides Repeat 2019 (5-20 ft) 

Repeat Section of Natural Gamma Logs (5-20 ft) 

Moisture Repeat Section (40-55 ft) 
Temperature Repeat Section (38-54 ft) 

Borehole Location Map for A Farm 

HGLP-LDR-1130, Rev. 1 
Page 4 of 12



 
232Th (2614 keV)

pCi/g
0.0 0.5 1.0 1.5

Total Gamma

cps (log scale)
102 103 104

cps (linear scale)
100 150 200 250

cps linear scale
cps log scale

 
40K (1461 keV)

pCi/g
5 15 25

   Man-Made 
Radionuclides 

pCi/g
10-2 10-1 100 101 102

D
ep

th
 (f

ee
t)

0

10

20

30

40

50

60

70

80

90

100

110

120

130

140

150

137Cs (662 keV)

 
238U (1764 keV)

pCi/g
0.0 0.5 1.0 1.5

10-04-04 (299-E25-56 [A6045]) Combination Plot (2019)
Temp/Moisture

Degrees F
50 100 150

D
ep

th
 (f

ee
t)

0

10

20

30

40

50

60

70

80

90

100

110

120

130

140

150

Approximate tank base

Volume percent
0 20 40

Zero Reference - Top of Casing

HGLP-LDR-1130, Rev. 1 
Page 5 of 12



154Eu (1274 keV)

pCi/g
10-2 10-1 100

D
ep

th
 (f

ee
t)

0

10

20

30

40

50

60

70

80

90

100

110

120

130

140

150

60Co (1333 keV)

pCi/g
10-2 10-1 100

Comparison of Manmade Radionuclides (2019, 2015 & 1996)
10-04-04 (299-E25-56 [A6045])

Zero Reference - Top of Casing

137Cs (662 keV)

pCi/g
10-2 10-1 100 101 102

D
ep

th
 (f

ee
t)

0

10

20

30

40

50

60

70

80

90

100

110

120

130

140

150

MDL 2019
1996 decayed
2019
2015 decayed 

None detected in 2019None detected in 2019

HGLP-LDR-1130, Rev. 1 
Page 6 of 12



Moisture (vol %)

volume percent
0 10 20 30 40

D
ep

th
 (f

ee
t)

0

10

20

30

40

50

60

70

80

90

100

110

120

130

140

150

Moisture (2019)

10-04-04 (299-E25-56 [A6045])

Zero Reference - Top of Casing

Moisture (cps)

cps
0 50 100 150 200

D
ep

th
 (f

ee
t)

0

10

20

30

40

50

60

70

80

90

100

110

120

130

140

150

HGLP-LDR-1130, Rev. 1 
Page 7 of 12



137Cs (662 keV)

pCi/g
10-2 10-1 100 101 102

D
ep

th
 (f

ee
t)

5

7

9

11

13

15

17

19

D
ep

th
 (f

ee
t)

5

7

9

11

13

15

17

19

Repeat Data

Manmade Radionuclides Repeat (2019)
10-04-04 (299-E25-56 [A6045])

Zero Reference - Top of Casing

HGLP-LDR-1130, Rev. 1 
Page 8 of 12



40K (1461 keV)

pCi/g
10 15 20 25

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

232Th (2614 keV)

pCi/g
0.0 0.5 1.0 1.5

D
ep

th
 (f

ee
t)

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

238U (1764 keV)

pCi/g
0.0 0.5 1.0 1.5

Repeat Data 

Repeat Section of Natural Gamma Logs
10-04-04 (299-E25-56 [A6045])

D
ep

th
 (f

ee
t)

Zero Reference - Top of Casing

HGLP-LDR-1130, Rev. 1 
Page 9 of 12



Moisture (vol %)

volume percent
0 10 20 30 40

D
ep

th
 (f

ee
t)

40

42

44

46

48

50

52

54

D
ep

th
 (f

ee
t)

40

42

44

46

48

50

52

54Repeat Data

Moisture Repeat (2019)
10-04-04 (299-E25-56 [A6045])

Zero Reference - Top of Casing

HGLP-LDR-1130, Rev. 1 
Page 10 of 12



Temperature Repeat Section
10-04-04 (299-E25-56 [A6045])

Zero Reference - Top of Casing

Degrees F
110 115 120 125

D
ep

th
 (f

ee
t)

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

D
ep

th
 (f

ee
t)

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

Repeat Data

HGLP-LDR-1130, Rev. 1 
Page 11 of 12



Hanford Plant West Coordinate

47550476504775047850 4750047600477004780047900
H

an
fo

rd
 P

la
n

t N
or

th
 C

o
or

di
na

te

41150

41200

41250

41300

41350

41400

North

Assumed Leaker

North

10-04-12

10-04-07

10-04-05

10-04-04

10-05-09

10-04-01

10-04-10

10-04-08

10-01-11

10-02-10

10-01-03

10-01-01

10-00-08

10-01-10

10-01-08

10-01-09

10-01-04

10-01-05

10-00-07

10-01-06
10-01-16

10-01-39

10-01-28
10-02-03

10-02-01

10-02-11

10-02-08

10-02-06

10-02-05

10-03-10

10-00-06

10-05-02

10-05-12

10-05-10

10-05-07

10-05-05

10-06-09

10-05-08

10-06-04

10-06-02

10-06-12

10-06-10

10-06-07
10-06-05

10-00-02

10-03-02

10-03-01

10-03-11

10-03-07

10-03-05

10-03-04

10-00-04

10-00-01

A-104 A-105 A-106

A-102 A-103A-101

Leak Detection
Laterals

14-01-01

14-01-02

14-01-03

Caisson #1 Caisson #2

241-A-01B
Sluice Pit

Borehole Location Map for A Farm
HGLP-LDR-1130, Rev. 1 

Page 12 of 12


	PLOTS.pdf
	01_combo_0-150
	02_mm comparison (0-150 ft) 2019, 2015 & 1996
	03_Moisture 2019
	04_Manmade repeat 5-20
	05_KUT Repeat 5-20
	06_Moisture repeat 40-55
	07_Temperature Repeat 38-54
	08_Farm Plot




