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INTRODUCTION

As described in the Final Implementation Document for the South
Tank Farm Plume (STFP) Interim Response Action (IRA) (Shell 1991),
groundwater quality will be monitored annually. The objective of
the groundwater quality monitoring program is to verify the
location of the leading edge of the benzene plume. This report
provides the results of the most recent monitoring event, completed
April 7, 1992.

GROUNDWATER SAMPLING AND ANALYSIS

The STFP is located in the southern half of Sections 1 and 2 on the
RMA (Figure 1). Groundwater samples were collected from 24
monitoring wells specified in the Final Implementation Document for
the STFP IRA (Figure 2). Samples were collected according to EPA
guidelines and sampling procedures. The sampling order was
governed by well location and historical contaminant detection
levels. Wells were sampled sequentially, beginning with wells with
non-detectible levels, and ending with wells having the highest
concentrations located within the plunme. Standard sampling
equipment decontamination procedures were followed to minimize the
possibility of cross contamination between samples.

Static water 1levels were measured prior to the start of the
sampling - program. Based on observed water levels, well casing
volumes were calculated. If wells did not dewater, three casing
volumes of water were purged from each well prior to sampling. To
minimize the 1loss of volatile compounds, a stainless steel
submersible pump was used to purge the wells and collect
groundwater samples. Due to access problems, wells located in the
spillway were purged and sampled with a bottom filling teflon
bailer. As wells were purged, the groundwater pH, temperature,
electrical conductivity (Table 1), and dissolved oxygen levels
(Figure 3) were measured using an enclosed flow-through cell. All
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parameters were consistent with historical levels except for
dissolved oxygen which was lower. This decrease is most likely a
result of using a flow-through cell to collect measurements.
Previous measurements were collected from a sample bucket that was
exposed to ambient air, resulting in a higher dissolved oxygen
reading. These parameters were not measured on the bailed wells

due to the inability to use the flow-through cell.

Water samples were collected in three 40 ml. VOA vials. Samples
were preserved with HCl. An additional vial was collected at each
well and measured for pH, which was recorded on the chain of
custody. Samples were stored and shipped in coolers packed with
bubble pack and blue ice to maintain appropriate sample
temperature. Analyte concentrations were measured by an off post
contract 1laboratory using USATHAMA Method UU-8 for volatile
compounds.

The number of field QA/QC samples was approximately 10% of the
total number of routine groundwater samples collected. These
samples included 1 duplicate sample, 1 matrix spike, 1 field blank,
and 1 rinse blanks. In addition, a trip blank accompanied each set
of samples sent to the laboratory. Field and laboratory QC data
were reviewed by MK-Environmental Services to verify the quality of
the data.

RESULTS AND INTERPRETATION

The results of groundwater analyses are presented in the Appendix.
These include data from a sampling event completed in September
1991, in addition to the Annual Groundwater Monitoring Program
completed in April 1992.

The field QC sample analyses indicate the laboratory provided
reproducible data, with some minor laboratory cross contamination
problems. However, due to the sampling sequence, cross




contamination did not affect the final results.

Analytical results of the trip blanks were below the Certified
Reporting Limit (CRL) except for one sample which had a
concentration of 4.2 ug/l of benzene. This sample was submitted
with the samples containing the highest concentrations of benzene
(50000-90000 ug/l), therefore, the amount of contaminationin the

trip blank is not considered to be significant.

The rinse blank was collected after sampling well 02503.
Concentrations of 15.0 ug/l of benzene and 3.4 ug/l CHCL3 were
reported. Correct sampling sequence and the concentration of CHCL3
being greater in the rinse blank than in the actual sample cause
these concentrations to be insignificant. The field blank
contained 19.0 ug/l of benzene which could possibly explain the
presence of benzene in the rinse blank. The duplicate sample
indicated that the laboratory provided reproducible data.

Due to its larger areal distribution, as compared to the other STFP
compounds, benzene defines the leading edge of the STFP extending
southwest from the South Tank Farm in the direction of Lake Ladora.
The leading edge of the benzene plume toward Lake Ladora has
historically been located slightly downgradient of Well 02504
(Figure 4). The benzene concentration in Well 02504 has been below
the CRL in the two most recent sampling events of September, 1991
(Figure 5) and April, 1992 (Figure 6). The leading edge of the
benzene plume is presently located slightly downgradient of Well
02503, bétween Wells 02503 and 02504 . The pattern of steadily
decreasing benzene concentrations at the leading edge of the STFP
is illustrated in Figure 7. This appears to indicate that
biodegradation is controlling the advancement of the STFP along the
leading edge of the plume.
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Table 1

Field Water Quality Measurements - Spring 1992

Well Number Temp. DO Ec pH
01580 12.8 6.8 860 7.67
01581 14.3 3.2 720 7.34
01049 14.6 2.0 590 7.30
01586 13.8 1.7 670 7.39
01578 14.1 2.8 1100 7.34
01579 13.4 4.7 700 6.94
02585 13.7 1.6 730 7.51
02509 12.3 5.2 500 7.22
02526 9.3 4.3 590 7.28
02525 9.4 4.6 2200 6.75
02524 10.7 1.6 890 7.37
02518 11.5 3.9 1060 7.24
02597 11.9 5.9 2210 6.97
02507 12.7 1.5 3090 6.99
02506 14.7 2.3 2810 7.02
02513 13.4 4.0 3100 6.96
02514 13.9 2.0 1720 6.69
02515 12.9 7.0 1300 7.18
02505 14.4 2.4 2960 7.00
02508 10.5 4.4 3700 7.38
02511 14.0 0.8 3680 7.26
02596 14.2 3.2 3650 7.09
02598 13.5 0.8 2500 7.00
02577 13.6 0.8 2150 7.01
02504 13.9 0.6 3450 7.01
02503 13.8 2.4 3250 6.94
02502 13.7 0.6 1500 7.08
02501 13.6 0.5 1470 7.14
02576 13.7 1.4 1350 7.06
01588 13.7 2.8 990 7.23
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Benzene Concentration (ug/l)

Benzene Concentrations at the Leading

FIGURE 7

Edge of the Plume
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