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Geophysical Survey of 105-DR Storage Basin Trench, 
116-DR-3, 100 D Area. 

Objective 
The objective of the survey was to locate the boundaries of the 

105-DR Storage Basin Trench (116-DR-3) and to determine whether 
additional waste is buried at the site. The trench is located to the 
southeast of the 105-DR reactor building (Figure 1). However, its 
precise location is in question because of inconsistent documentation. 
Ground-Penetrating Radar ( GPR) was the geophysical method selected 
to conduct the investigation. GPR has been used successfully to 
detect similar trenches on the Hanford Site. 

Ground-Penetrating Radar Methodology 
The Ground-Penetrating Radar (GPR) system used for this work 

utilized a 300-megahertz (MHz) antenna to transmit the 
electromagnetic (EM) energy into the ground. The transmitted 
energy is reflected back to a receiving antenna where variations in 
the return signal are recorded. Common reflectors include natural 
geologic conditions such as bedding, cementation, moisture, and clay, 
or man-made objects such as pipes, barrels, foundations, and buried 
wires. 

Depth of penetration, which varies from site to site, was 10-12 
feet for this survey. The method is limited in depth by transmit 
power, receiver sensitivity, and attenuation of the 'transmitted 
energy. Depth of investigation is also influenced by highly 
conductive material, such as metal drums, which reflect all the 
energy back to the receiver. Therefore, the method cannot "see" 
below such objects. 

Display and interpretation of the data are similar to that of 
seismic reflection data. In some areas, interpretations can be 
straight forward, but often unknown parameters within a highly 
variable subsurface yield complex data. 

Data for these surveys were collected with a Geophysical 
Survey Systems Inc. ( GSSI) Subsurface Interface Radar (SIR) n, 

System 8, model 4800 and digitally stored on a GSSI DT6000A tape 
drive. A recording window of 100 nanoseconds, two-way travel 
time, was used. 

n1 A trademark of Geophysical Survey Systems Inc. (GSSI). 
1 
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Grid Location 
Two possible sites were investigated. The first site (Phase I) is 

located outside of the perimeter fence (Figure 1). It is rectangular, 
measuring 80 feet X 175 feet (Figure 2). Blue stakes mark the 
comers of the grid. The long axis of the survey strikes 
approximately north-south. All distances were measured and posted 
in feet. The southwestern comer of this grid is designated ElOO/NSO 
and serves as the "origin" for the survey locations. 

The second site (Phase II) is located approximately 20 feet to 
the west of the Phase I site, on the inside of the perimeter fence 
(Figure 1). The site is rectangular, measuring 70 feet X 100 feet. 
Blue stakes mark the comers of the grid. The long axis of the survey 
strikes approximately north-south. The southwestern comer of this 
grid is designated E80/S10 and serves as the "origin" for the survey 
locations. 

The letters "N", "S" or "E" refer to a direction that trends 
generally north, south or east, respectively. The number refers to a 
distance in feet. For example, grid point E125 / N215 lies 25 feet 
"east" and 15 feet "north" of grid point ElOO/ NlOO. Grid point SlO is 
located 10 feet south of NOO and 20 feet south of NlO. 

Data for both sites were collected along two sets of profiles 
perpendicular to each other. Spacing.between data profiles were 5 
feet. 

QJ.iallty Control 
These data were collected using procedures in 

WHC-CM-7-7 Ell 11.2, Rev. 3, Environmental Investigations and Site 
Characterization Manual, Westinghouse Hanford Company. The data 
and records are stored in the Geophysics files. Figure 4 summarizes 
the survey parameters. 

Results 
Phase I data were collected outside of the perimeter fence 

(Figure 1). The data were initially collected between NlOO and N225. 
The lack of a consistent geologic pattern, paleosols and/ or 
crossbedding, which are common features in the 100 D area, suggests 
that the native strata has been disturbed. However, there was no 
evidence of a trench the size and shape predicted by the 
documentation. There were two linears identified that have the 
characteristics of underground utilities or pipes that pass through the 
site (Figure 2). 

The grid was expanded SO feet to the south,, again with 
inconclusive results. There were no large concentrations of GPR 

2 
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anomalies at the Phase I site that would be indicative of solid waste 
disposal, although there were numerous scattered anomalies that 
appear to be from metallic objects. 

A second site (Phase Il) was selected to the west of Phase I, 
approximately 10 feet to the west of the perimeter fence (Figure 1). 
Analogous to the first site, the subsurface appears to be disturbed, 
but there was no evidence of the trench. 

A cement monument is located at E95/N64,which was 
suspected as a possible marker for the trench location. However, 
there was no direct evidence of a trench in the GPR data. An east
west trending linear feature, that comes in from the east near N70, 
may be related to the monument. It appears to terminate at the 
monument. The significance of the linear is unknown. There are 
scattered isolated anomalies throughout the remainder of the site, 
but no evidence of large concentrations of buried solid waste is 
observed. 

Three hypothesis were considered based on the investigation; 
1) the trench boundaries are not within the area investigated, 2) the 
trench boundaries do not provide an adequate dielectric contrast to 
be detected with conventional GPR procedures, or 3) the trench is 
not the size and shape that was in the documentation and was 
possibly overlooked. 

The geophysicists responsible for this investigation should be 
consulted prior to selecting sites for testing or drilling to reduce the 
potential for hitting underground obstructions. 

3 
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GROUND-PENETRATING RADAR (GPR) SURVEY 
Team Geophysics, Westinghouse Hanford Operations 

116 -DR-3 Storage Basin Trench 1 DATE: 
6-14-93 , 6-28-93 & 

TITLE: 8-17-93 

LOCATION: 
1) Southwest of 1 OS DR reactor. Just outside of perimeter fence . 6- 14-93 & 6- 28 - 93 
2) - 20 west of site #l. Just inside of perimeter fence 8-17-93 

CLIENT: 
DAT A COLLECTED BY 

Niaknimb alkar K.A. Bergstrom & T.H. MitcheH 

EQUIPMENT USED: 
ANTENNA($) USED: 

GSSI System 8, model 4800 
100 __ 300 ____;g 100 BISTATIC --

Calibrator Model P7 31 
LOG BOOK: EFL 1052 Digital Tape Recoder DT6000A 
TIME WINDOW (NS): 100 

PROCEDURES FOLLOWED: WHC-CM-7 -7 Ell 11.2 , REV . 3 

GRID : 80 X 17r NO. OF PROFILES: ..6..5._ TOT AL FOOT AGE COLLECTED: _J_Q_00 
7ox 1 oo· 

PARAMETERS: Two sets of perpendicular profiles ; five feet between profiles at each site . 

DATA TAPE NO.: 93-l 5 ,93- l 7 RECORDS LOCATION: Geophy sical field files 
&93-18 

TAPE ADDRESS -16578-49997 CALIBRATION ADDRESS: 49426-49997, 17405 - 17712, 
17717 - U, ~ 1 t t,., () _7c;7c;q &2477b-25259 

INTERPRETED BY K. A. Bergstrom REVIEWED BY 
T.H. MitcheH 

INTERPRETATION DELIVERED TO Niaknimbal kar/Spicer DATE 6-28 - 93 , &9-4 

OBJECTIVE(S) : 

Loca t e 116- DR-3 Storage basin trench, map boundaries, analyze whether addi ti onal data 
buried at si te. 

NOTES : 

Antenna pulled by hand at 1-2 mph. SO-meter cable . Pulled on south and east side of 
survey marks . Data originaHy collected on 6-14 - 93 . After data interpretation original 
grid extended SO feet to south on 6-28-93 . Data interpretation sti11 had no indication of 
trench. G. Jackson uncovered documentation of trench possib ly being on inside of 
perimeter fence (west of first site). Site 2 data collected on 8- 17 -93 . 

Fi gure 4. Paramet er Summary for Data Collection at 11 6-DR-3. 
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