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NTRODUCTION

T :300 Area Process Trenches (316-5) were operated to receive effluent discharges of
dangerous mixed waste from fuel fabrication laboratories in the 300 Area. This is the second of
a series of semiannual groundwater-monitoring reports on the corrective action program at the
300 Area Process -enches. It fulfills requirements of WAC 173-303-645(11)(g) to report on the
effective :ss of the corrective action program. Results of monitoring have been reported
previously in groundwater annual reports (e.g., Hartman et al. 2000). This report covers
groundw er monitoring data collected during the period from January through June 2000.

BACKGROUND

A RCRA interim-status groundwater quality assessment program began in June 1985 to
monitor groundwater near the 300 Area Process Trenches and continued until December 1996.
In December 1996, the interim-status assessment program was changed to a final-status
¢t pliance-monitoring program. The schedule for modifying the Hanford Site RCRA Permit
(1 Hlogy 1994) required that a modified closure plan and accompanying revised groundwater-
monitor g plan be submitted. 1e documents were prepared, and the closure plan (DOE/RL-
93-73) 1 :luded the revised groundwater-monitoring plan (Lindberg et al. 1996). This
docume ation is referenced in the revised Hanford Site RCRA Permit (Ecology 1994) and
became effective ecember 26, 1996.

; expected, groundwater samples from well 399-1-16B, a downgradient well sampling
t base of the uppermost aquifer, showed that cis-1,2-dichloroethene (cis-DCE) and _
trichloroethene (TCE) were in concentrations higher than the specified concentration limits (70-
pug/L and 5-ug/L MC™ , e | «ctively). Similarly, the three dow1  adient wells monitorir ~ the
aquifer at the water table (399-1-10, -1-16A, and —1-17A) had concentrations of uranium tnat
exceeded the 20-ug/L EPA-proposed MCL. After the first four independent samples were
collected in December 1996, and January, February, and March 1997, the exceedances of MCLs
for cis-DCE, TCE, and uranium were confirmed and the regulator was notified. As required by
WAC 173-303-645(2)(a)(ii), the monitoring plan was modified from a compliance-monitoring
plan to a corrective action plan.

The objective of groundwater monitoring during the corrective action period is to
demonstrate the effectiveness of the corrective action program by examining the trend of the
constit nts of interest to confirm that they are attenuating naturally, as expected by the
CERC" \ record of decision for the 300-FF-5 Operable Unit (ROD 1996). The proposed
groun ater-monitoring plan for corrective action utilizes the same well network that was being
sampled during the compliance period but uses the combined Shewart-Cusum approach for
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Figure 3. Uranium in Downgra:  nt Well 399-1-10A. ' Figure 4. Uranium in Downgradient Well 399-1-1 6A.
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Figure 5. Uranium in Downgradi ~ Nell 399-1-17A.
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Figure 6. Trichloroethene in Downgradient Well 399-1-16B.
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Figure 7. Cis-1,2-dichloroethene in Downgradient Well 399-1-16B.
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. Chromium: 122 pg . This limit was derived based on background
concentrations from upgradient wells 199-H3-2A and 199-H4-6, which were
formerly monitored for RCRA.

. Nitrate: 45 mg/L (as NOs). Based on final maximum contaminant level
(56 FR, January 30, 1991).

. Uranium: 20 pg/L. Based on EPA proposed changes to 40 CFR 141.

. Technetium-99: 900 pCi/L. Interim drinking-water standard, based on national
primary drinking water standards (40 CFR 141).

Hartman and Chou (1995) did not identify fluoride as a groundwater contaminant
of acern, but it was detected in the vadose zone beneath the former basins and so it is
monitored under RCRA (DOE-RL, 1997).

The concentration limits listed above were applied during compliance monitoring
to determine whether corrective action was necessary as required under WAC 173-303-
645. Because the CERCLA pump-and-treat system is not the final corrective action for
the site, the current objective of RCRA monitoring is simply to track trends, not to
de mine the effectiveness of the corrective action. After completion of the interim
re.  dial measure and future phases of corrective action, the RCRA monitoring program
w. erevised and contaminant concentrations will be compared to the limits listed
above or alternative limits to determine whether the corrective action was successful.

CONTAMINANT TRENDS

a1s section discusses concentrations of chromium, nitrate, technetium-99,
uranium, and fluoride ingroundwater. Data for the reporting period (January through
August 2000) are included in the appendix. The 183-H wells were not sampled for
RCRA inng e reporting period, but some constituents were analyzed for CERCLA.

A 11

A" availal :data are presented and discussed below.

Concentrations of groundwater ¢«  aminants fluctuate seasonally, especially in
wells 199-H4-3 and 199-H4-12A. These two wells are directly in the contaminant plume
from the 183-H basins and are relatively near the Columbia River. _.iangii river stage
causes the water table to rise and fall. In general, a low water table is associated with
h' ier concentrations of contaminants. Seasonal variations in the water table also cause
changes in the direction of groundwater flow. Since 1998, overall contaminant trends
have been downward, as shown in Figures 2 and 3. '

Chromium
Chromium concentrations in the four RCRA monitoring wells are illustrated in

F 1re 2. Two types of analyses are represented: total chromium and hexavalent
chromium. Tot: chromium may include the relatively insoluble, nontoxic trivalent




chromium and the soluble, more toxic hexavalent form. Filtered samples represent
dissolved chromium, which is assumed to be hexavalent. Samples analyzed for
hexavalent chromium may be filtered or unfiltered. The data table in Appendix A
indicates which types of analyses were run and which samples were filtered.

- Well 199-H4-3 detected the highest chromium concentration (152 pg/L) durii
the »orting period, which is typical for this well. The concentration in July 2000 was
lower th:  in the summer of 1998 or 1999, and appears to fit the pattern of an overall
decline. Chromium concentrations in wells 199-H4-7 and 199-H4-12A are typically
lower, and declined during the reporting period.

Well 199-H4-12C is completed in a confined aquifer in the Ringold formation.
Chromium concentrations are consistently >100 pg/L. The source of the chromium in
this deeper aquifer is unknown, but is probably not the 183-H basins because
concentratic . of technetium-99, uranium, and nitrate are low. Chromium levels have
been declining since 1996 (i.e., before the pump-and-treat system began to operate).

Nitrate

Nitrate data are only available for extraction wells 199-H4-7 and 199-H4-12A
dur g the reporting period (Figure 3). The concentration has been fairly steady in 199-
H4-7 during the past 3 years, and measured 52.6 mg/L in May 2000. In well 199-H4-
12A, nitrate was 14.2 mg/L in May 2000, continuing a three-year decline.

Historical data for well 199-H4-3 show nitrate above 100 mg/L. Nitrate levels in
deeper well 199-H4-12C are consistently low (<6 mg/L).

Te« netium-99

Technetium-99 data are only available for extraction wells 199-H4-7 and 199-H4-
12A during the reporting period (see Figure 3). These wells have historically had very
low technetium-99 concentrations. The concentration in well 199-H4-7 increased to 65

)00.

Historical data for well 199-H4-3 show technetium-99 concentrations mostly
between 1,000 and 5,000 pCi/L. Concentrations in well 199-H4-12C are usually below
an; rtical detection limits.

Uranium

No uranium data are available for the reporting period. Historically, levels
fluctuate in wells 199-H4-3 and 199-H4-12A, ranging from below the detection limit to
over 100 pg/L. Levels in wells 199-H4-7 and 199-H4-12C are consistently much lower,
ex ot for a single spike in extraction well 199-H4-7 in 1997.




Fluoride

No fluoride data are available for the reporting period. Historical levels in 183-H
monitoring wells are below the 2,000-ug/L secondary drinking water standard, and are
abo the same as in wells upgradient of the basins.

CONCLUSIONS

Contaminant concentrations continued the overall decline of the past 3 years
dur 3 the reporting period January through August 2000. Specific observations include
the following:

Chromium concentrations continued their general decline in all four monitoring
wells. The highest value was 152 pg /L in well 199-H4-3.

Nitrate continued its decline in well 199-H4-12A (14.2 mg/L) and remained
steady in well 199-H4-7 (52.6 mg/L). There were no new data for wells 199-H4-
3 or 199-H4-12C.

Technetium-99 concentrations remained low in wells 199-H4-7 and 199-H4-12A
(65 and 43 pCi/L, respectively). There were no new data for wells 199-H4-3 or
199-H4-12C.

e There were no new uranium or fluoride data.

The ur RCRA wells will be sampled for all of the constituents of interest in
November 2000. The current RCRA monitoring plan (Hartman 1997) remains adequate
for 1e objective of tracking trends during the period of the interim remedial action.
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Figi : 1. Monitoring Well Locations for 183-H Solar Evaporation Basins.











































