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1.0 INTRODUCTION

The Riverland expedited response action (ERA) includes four sites within
the 100-1U-1 Operable Unit. Ground penetrating radar (GPR) was conducted at
two of the four sites, Riverland Railroad Maintenance Shop (RRMP) and the
antiaircraft artillery (AAA) site number 70 (Figure 1).

The RRMP operated from 1943 through 1954 where radioactive decontami-
nation was conducted on outgoing railcars from the Hanford Site in the loco-
motive house maintenance pits. In 1963, the RRMP facilities (Figure 2) were
decontaminated, demolished, and the remains buried (Valcich 1992).

The AAA site was established in 1951, but remained active for only a few
years (Valcich 1992). The site was demolished and all that remains are a few
"outcrops" of foundations and three enigmatic mounds.

Five individual GPR investigations were conducted as part of the overall
Riverland ERA package; two locations at the RRMP (Figure 3), and three at the
AAA (Figure 4). Three extensions to the original surveys were necessary at
the RRMP site. Each investigation consisted of a gridded survey designed
specifical / for each individual site.

GPR geophysical surveys at RRMP had two primary objectives; to locate
the buried maintenance pits and to determine whether a 12,000-gal, underground
diesel fuel storage tank was removed during decommissioning. During the ini-
tial phases of the investigation, two pipes of unknown origin wei detected.
Subsequent survey extensions were required to dete¢ .. ne their extent.

At the AAA site, GPR was conducted over the three "mounds" to determine
what, if anything, was buried beneath them.

"_Is report summarizes the interpretation of the GPR investigations for
all five sites. The "R data are contained in a data package (Bergstrom and
Mitchell 1992).

2.0 GEOLOGIC SETTING

The RRMP is situated on the south 1imb of the Waluke syncline, which
lies between two, topographically high, anticlinal ridges: Saddle Mountain
and the Umtanum Ridge. The suprabasalt sediments that underlie the site
include the Ringold Formation, Hanford formation, and Holocene surficial
deposits (Figure 5).

Re onally, the Ringold Formation varies from gravel dominated intervals
to mud dominated intervals. The upper Ringold, which consists primarily of
silts and sands, has most likely been removed during the Missoula floods. In
its place is the Hanford formation, which in this area is dominated by high-
energy fluvial flood gravel deposits.
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refers to a distance in feet. For example, grid point E135/N120 lies 35 feet
"east" and 20 feet "north" of grid point E100/N100. The letters "N" or "E"
refers to a direction that trends generally north or east, respectively. Two
sets of orthoaonal profiles were collected at each site with a 5-foot spacing
between profi 2s.

5.0 RESULTS

5.1 RRMP SITE

The RRMP survey was conducted in three phases. The first phase was
directed at detecting the wash pits within the railroad maintenance building.
Phase II was designed to investigate the buried diesel tank. Phase III
included extensions to Phase I and II grids to determine the extent of two
I of unknown origin.

5.1.1 RRMP "Pits" Phase 1

The objective of Phase I was to locate the buried maintenance pits in
the locomotive house (Figure 3). Aerial photographs (before and after
demolition) were used for approximating the location of the locomotive house.
A 60- by 120-foot grid (Figure 3) was established over the assumed location.
Several GPR profiles were extended beyond the grid to enhance the inter-
pretation on a "real-time" basis.

A summary of the interpretation of the GPR data is shown in Figure 6.
The data revealed several strong near-surface reflectors that are similar in
character to concrete slabs. In the northwest corner of the grid, a shallow
"slab-1ike" reflector has a consistent signature. The slab-like reflectors
throuahout other portions of the grid display more discontinuity. Two
paral 21 disturbed areas, with similar reflective characteristics, pass
through ""ie middle of the grid. They correlate with a pair of railroad tracks
that went through the locomotive house (Figure 2). The rails may have been
removed, leaving the foundation for the tracks. In the western half of the
grid, there is an "H-shaped" disturbed zone, 2 to 5 feet below the surface.
Portions of the "H" zone contain some slab-1ike reflectors.

The interpretation of the GPR data was compared to the construction
plans for the facility; there were no "as-built" drawings available. The
comparison yielded definite similarities; enough to conclude that the survey
was conducted over the location of the original RRMP building (Figure 3).

It is be ieved that the H-shaped anomalous zone includes portions of the
original pits as shown in Figure 7. The pits appear to be partially filled
with debris. Figures 8 and 9 show GPR data across the pits.

5.1.2 RRMP Diesel Tank Phase 11

The objective of Phase II was to determine if a 12,000-gal diesel tank
had been removed, and if not, where the tank was located. From facility plans
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Even though the facility drawing for the diesel tank and its feeder
lines do not correlate exactly with the GPR data, the general "pattern" of
linears, disturbed areas, and possible concrete slabs resemble those of the
aeria photographs and facility drawings.

5. 3 Phase III Extensions

Dt g the interpretation of the diesel tank data, a pipe of unknown
origin or purpose was detected in the northwest corner of the survey along
profile N95 (Figure 10). The pipe was not shown on any of the supplied
drawings. The GPR Phase II grid was extended an additional 80 feet to the
west (Phase III west extension) to determine the extent of the pipe and
whether there were any unknown structures that the pipe serviced.

.+.e data revealed no evidence for additional buildings. However, the
pipe was traced to a 4- by 4-foot wooden box/crib (Figur 11) that hi the
)] rance of a ¢ iinage/drywell.

The objective of the Phase III east extension was to trace a pipe that
was uncovered during an exploratory excavation that was conducted immediately
south of the locomotive house (Figure 3). The pipe was suspected as a
possible drainpipe from the wash pits. It was traced by excavation approxi-
mately 40 feet to the south where it came to a "T". GPR was then used to
determine the extent of the pipe. The pipe was traced approximately
300 feet to the east where it emptied into an open ditch along the railroad
tracks ( igure 12). An interpretation of the GPR signature over the pipe
leads to the conclusion that the pipe is probably nonmetallic (e.g., vitrified

¢ 1y).

5.2 AAA SITES

The objective of the AAA investigations was to determine if debris was
bur :d beneath three enigmatic mounds. There was concern that the mounds
might include buried hazardous material. No site plans, aerial photographs,
or facility plans were available for the AAA site.

A grid was constructed over each mound, the grid size being dictated by
the size of the mound to be investigated. Adjacent, heavy vegetation limited
the size of the investigation is some cases.

5.2. AAA #1

Gun site AAA #1 appears to be the remains of a foundation for a

uilding. A strong shallow reflector (Figure 13), 1 to 2 feet below the
surface, dominates the data. It has the characteristics of a buried concrete
slab. Exposures of concrete appear to be the remains from the foundation
walls of a structure. These exposures and the shallow reflector are i sumed
to be directly related. Minor amounts of debris were detected outside of the
apparent slab (Figure 14), but all of these anomalies appear to be relatively
isolated and insignificant.
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Figure 8. iterpreted "Pits" Surrounded by Slab-Like Anomalous Features.
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Figure 15. GPR Interpretation Summary of
Riverland ERA AAA Site #2.
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Figure 17. GPR Interpretation Summary of
Riverland ERA AAA Site #3.
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