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1.0 INTRODUCTION

The Environmental Restoration Disposal Facility (ERDF) is a Hanford Site low-level mixed
waste disposal facility that was brought into service on July 1, 1996. Baseline sampling and
analytical data obtained from monitoring wi s and the ERDF leachate collection system were
used to determine contaminants of concern (COCs) and background conditions for long-term
monitoring as described in the Groundwater Protection Plan for the Environmental Restoration
Disposal Facility (ERDF GPP) (BHI 1996b) and to meet the requirements of the ERDF Record
of Decision (ROD) (EPA 1995). Ongoing groundwater and leachate monitoring are performed
to meet the requirements of the ERDF ROD, and details of the monitoring program are described
in the Description of Work for Routine Groundwater Sampling at the Environmental Restoration
Disposal Facility (ERDF DOW) (BHI 1996a).

1.1  PURPOSE AND OB, .. [TVES

The purpose of this annual monitoring report is to evaluate groundwater conditions and trends
beneath the ERDF and to report leachate results to fulfill the requirements specified in the ERT
ROD (EPA 1995).

The objectives of this report are as follows:

e Review routine groundwater sampling data to statistically evaluate if there have been
changes in COC concentrations over time that 1y be attributed to ERDF operations and to
assess conditions that may 1dicate the presence of encroaching groundwater contaminant
plumes originating from upgradient sources in the 200 West Area

e Assess data from routine ERDF leachate sampling to determine if additional constituents
should be added to the ERDF groundwater monitoring COC list

e Evaluate the groundwater levels in the ERDF monitoring wells to determine if the existing
wells need to be modified or replaced.

Appendix A shows analytical results for groundwater samples that were collected from 3
ERDF monitoring well network from calendar year (CY) 1996 through CY 2002. Appendix B
graphically shows trends in the monitoring data resulting from routine groundwater sampling in
the ERDF well network. The most recent 3 years of leachate analytical results for samples
collected from CY 2000 through CY 2002 are presented in Appendix C. Leachate data collected
from CY 1996 through CY 1999 are contained in Groundwater Monitoring and Sampling at the
Environmental Restoration Disposal Facility, Calendar Year 1996 Through 1999

(Faurote 2000).
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— lodine-129. ITodine-129 activity concentrations have remained fairly stable in all
monitoring wells over the course of ERDF monitoring activities, and no wells have
exceeded the background tol  1ce interval.

— Uranium. Uranium concentrations in groundwater were generally stable during
CY 2002, and no wells exceeded the upper tolerance interval.

e Downgradient well 699-36-67 continues to exhibit elevated zinc concentrations (greater than
250 pg/L) that are below the upper tolerance interval. The zinc concentrations in this well,
and previously in well 699-37-68, were attributed to galvanic corrosion of galvanized riser
pipe used with sampling pump equipment. The zinc concentration in well 699-37-68
decreased substantially during 2001 and continues at a level similar to that in wells
699-36-70A and 699-35-66A. The continued elevated zinc concentration in well 699-36-67
suggests that galvanic corrosion of the pumping equipment may be continuing.

e Some of the reported metal values for field duplicate samples collected during the
September 2002 monitoring event at well 699-36-67 appear to be suspect based on resulting
relative percent differences. Metal analytes where the main sample set was reported at a
value above the method detection limit exhibited large relative percent difference values.
Higher relative percent difference values appear to be associated with metal analytes that had
higher reported constituent concentrations. A review of the data suggests that the main
sample set values are accurate but that the duplicate sample values are suspect (and therefore
the calculated relative percent difference values are suspect). It appears that the likely cause
of this error could either be that the field duplicate and field blank sample containers were
exchanged in the field and mislabeled, or that the field duplicate and field blank sample
containers were exchanged at the laboratory and incorrectly reported.

42 SUMMARY OF LEACHATE ANALYSIS

Data associated with leachate sampling conducted from CY 2000 through CY 2002 are presented
in Appendix C. Only analytical results that were reported as signifi 1t detects (>1 ppb) or that
were reported as nondetected values but which are on the routine short list or groundwater
monitoring COC lists are included in this report. A summary of leachate monitoring results
follows.

Leachate samples contained detectable concentrations of common metals, anions, and mobile

radionuclides. Constituents that were generally increasing in concentration include selenium,
nitrate, gross alpha, gross beta, carbon-14, technetium-99, and total uranium.

e Selenium. Over the past 3 years the reported concentrations for selenium were nondetectable
until June 2001. Since June 2001 the concentration of selenium has gradually increased.

e Nitrate. Nitrate concentrations remained fairly stable during CY 2000 and in CY 2002.

GW and Leachate Monitoring and Sampling at ERD_F,. CY 2002
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e Gross Alpha. Gross alpha activity concentrations appear to have remained fairly stable
during the past 3 years of leachate monitoring until the December 2002 monitoring event.
Reported gross alpha activity concentration during the December 2002 : npling event
exhibited an approximately three- to seven-fold increase over previous monitoring. This
increase does not conclusively indicate an increasing trend in gross alpha activity
concentrations because it occt  d only during the most recent monitoring event.

o Gross Beta. Gross beta activity concentrations remained fairly stable until June 2001.
However, the gross beta activity concentrations appear to have increased from
December 2001 through December 2002.

e Carb~~ "1. C bon-14 activity concentrations were not reported between February 2000 and
August 2000. From December 2000 through June 2002, the carbon 4 concentrations were
reported as nondetectable. During the December 2002 sampling event, detectable carbon-14
activity concentrations were reported. The most recent reported values do not conclusively
indicate an increasing trend in carbon-14 concentrations.

e T ' um-99. Technetium-99 activity concentrations were not reported between
February 2000 and August 2000. From December 2000 through December 2002,
technetium-99 concentrations have been generally increasing.

Ti-~-3-~  Uranium activity concentrations were not reported between February 2000 and
August 2000. From December 2000 through December 2001, uranium concentrations appear
to have remained stable. CY 2002 monitoring indicates an increase in uranium activity
concentrations.

43 SUMMARY OF WATER-LEVEL MEASUREMENTS

Based on the measured water levels in the four ERDF monitoring wells, it was determined that
each well contains approximately 8.0 m (26.25 ft) of water. At the current rate of decline, these
wells would be available for use, as they are currently constructed, for approximately 20 years.
However, it appears that the rate of water table decline is lessening and that an additional 8.0 m
(26.25 ft) decline in the groundwater level may not occur. Therefore, these wells may likely
provide sampling access for a period of time longer than 20 years.

It should be noted that as the ERDF expands to the east of the existing cells, the expansion of this
facility would be moving in a direction toward downgradient wells 699-36-67 and 699-37-68.
Such continued expansion will encroach upon these wells, and it would be necessary to properly
decommission and replace them.

GW and Leachate Monitoring and Sampling at ERDF, CY 5-0()2
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5.0 CONCLUSIONS AND RECOMMENDATIONS

Based on the CY 2002 analytical results, the statistical analysis of monitoring data, an evaluation
of leachate monitoring data, and a review of the groundwater-level measurement data, the
following conclusions and recommendations are presented:

e Elevated levels of arsenic, selenium, gross beta, and total organic halides reported for
samples collected from the ERDF monitoring wells are likely due to the migration of
contaminants from non-ERDF sources in the 200 West Area.

e The tolerance interval for chloride in downgradient well 699-37-68 was exceeded during the
September 2002 monitoring event. The chloride concentration in this well has steadily
increased since approximately September 1998. The reason for this exceedance is likely due
to a non-ERDF source; however, future monitoring data should be evaluated to see if its
source can be determined. It may also be necessary to collect or evaluate data from other
non-ERDF wells to make this determination.

e The elevated zinc concentrations in the downgradient monitoring well 699-36-67 may be an
indication of continued galvanic corrosion associated with the riser pipe components of the
sampling pump. The riser pipe in this well should be inspected for potential sources of
continuing galvanic corrosion.

e Leachate samples analyzed for selenium, nitrate, gross alpha, gross beta, carbon-14,
technetium-99, and uranium exhibited possible trends indicating increased concentrations
over the past 3 years. Groundwater monitoring data for these constituents were examined to
determine if ERDF operations may have potentially impacted groundwater. In all cases,
groundwater concentrations for these constituents have remained stable or have decreased.
Based on this, it appears that ERDF leachate has not negatively impacted groundwater at this
location.

e No additional analysis is necessary for the routine leachate sampling given that the
groundwater and leachate sampling conducted to date does not indicate potential impacts to
the groundwater from ERDF operations.

o The constituents detected in ERDF leachate samples were compared to the groundwater
monitoring analyte list to determine if additional analytes should be added to the
groundwater monitoring program. At this time, no additional analytes are recommended for
the groundwater monitoring program based on this evaluation.

¢ The ERDF monitoring wells could likely provide sampling access for a period of time longer
than 20 years, and it is not anticipated that well modifications will be necessary. However, it
may be necessary to decommission and replace downgradient wells 699-36-67 and 699-37-
68 as additional cells are added to the ERDF.

GW and Leachate Monitoring and Sampling at ERDF, CY 2002
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e The current groundwater sampling frequency appears to be appropriate for future monitoring
needs. :
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APPENDIX A

GROUNDWATER SAMPLING RESULTS, 1996-2002
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Table A-23. Total Dissolved Solids Data.

Well Background Data Monitoring Events
Well 699-35-66a (Down Gradient) | Mar-96 | Sep-96 [Mar-97| Sep-97 | Mar-98 | Aug-98 | Mar-99 | Sep-99 | Mar-00 | Sep-00 | Mar-01 | Sep-01 Mar-02 | Sep-02
Total Dissolved Solids (mg/L) 2540 236.0 | 279.0 | 278.0 | 322.0 | 296.0 | 280.0 | 270.0 270.0 278.0 305.0 258.0 276.0
L RPD 14% | 0.4% 3.6% 2.7%
Qualifier
Outside Tolerance Interval OK OK OK OK |[NoData] OK OK OK OK OK
Well 699-36-67 (Down Gradient) Mar-96 | Sep-96 |Mar-97| Sep-97 | Mar-98 | Aug-98 | Mar-99 | Sep-99 | Mar-00 | Sep-00 | Mar-01 | Sep-01 Mar-02 Sep-02
Total Dissolved Solids (mg/L) 340.0 | 367.0 | 404.0 | 377.0 | 320.0 | 406.0 | 380.0 | 370.0 340.0 407.0 384.0 333.0 328.0
RPD 3.5% 5.1% 1.8% 0.6%
Qualifier
Outside Tolerance Interval OK OK OK OK [NoDataj OK OK OK OK OK
Well 699-37-68 (Down Gradient) Mar-96 | Sep-96 |Mar-97| Sep-97 | Mar-98 | Aug-98 | Mar-99 | Sep-99| Mar-00 | Sep-00 | Mar-01 | Sep-01 Mar-02 | Sep-02
Total Dissolved Solids (mg/L) 401.0 | 4570 | 514.0 | 463.0 | 456.0 | 491.0 | 440.0 | 470.0 349.0 535.0 430.0 446.0
RPD 5% 222%
Qualifier
Outside Tolerance Interval OK OK OK OK |m~o Data|No Data OK OK OK OK
Well 699-36-70A (Up Gradient) Mar-9¢ Sep-96 |Mar-97; Sep-97 | Mar-98 | Aug-98 | Mar-99 | Sep-99 | Mar-00 | Sep-00 | Mar-01 | Sep-01 Mar-02 | Sep-02
Total Dissolved Solids (mg/L) 384.0 411.0 | 390.0 | 401.0 | 327.0 | 422.0 | 390.0 | 410.0 520.0 400.0 420.0 358.0 3440
RPD 4.0% 5.6%
Qualifier
Outside Tolerance Interval | OK OK OK OK |NoData| OK OK OK OK OK
Upper Tolerance Interval 573.6 573.6 | 573.6 | <73.6 | 573.6 | 573.6 | 573.6 | 573.6 | 573.6 | 573.6 573.6 573.6 573.6 573.6
Background Average 3723
Background Standard Deviation 78.0
Normal Tolerance Factor 2.6
Tolerance Interval Maximum Value | 573.6
Tolerance Interval Minimum Value | 700 | 1709 | 1709 | 1709 | 1709 | 1709 | 176¢ 11709 | 1700 1 170.9 e s 170.9 170.9
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GROUNDWATER SAMPLING TRENDS, 1996-2002
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APPENDIX C

LEACHATE SAMPLING RESULTS SUMMARY, 2000-2002
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