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ANNUAL SYSTEM EVALUATION REPORT
GROUNDWATER INTERIM REMOVAL ACTION
LEHR/SCDS ENVIRONMENTAL RESTORATION

DAVIS, CALIFORNIA

1.0 INTRODUCTION

This System Evaluation Report presents an assessment of the first 12 months of operation of
the Groundwater Interim Removal Action (IRA) treatment system located at the former
Laboratory for Energy-related Health Research/South Campus Disposal Site (LEHR/SCDS, or
Site) at the University of California, Davis (UC Davis), California (Figure 1). This report has
been prepared in accordance with requirements stated in the Waste Discharge
Requirements (WDRs) Order No. 97-223 (CVRWQCB, 1997). The groundwater IRA is
being conducted at the Site by UC Davis in accordance with the U.S Environmental
Protection Agency Action Memorandum (November 13, 1997) and the Memorandum of
Agreement (MOA) between UC Davis and the United States Department of Energy (June 23,
1997). As part of the MOA, UC Davis has agreed to take the lead role for site groundwater
investigation and remediation, which included design and implementation of the
LEHR/SCDS groundwater IRA. Specific requirements for the operation of the IRA system
are defined in the WDRs.

The groundwater IRA approach and recommended components were documented in the
Revised Engineering Evaluation/Cost Analysis Report (EE/CA) (Dames & Moore, 1997a). As
stated in the EE/CA, the objectives of the groundwater IRA include:

e Prevent, minimize, or mitigate potential threat to public health or the environment;

¢ Eliminate or substantially decrease potential offsite migration of constituents of concern
in the second hydrostratigraphic unit (HSU-2) at the Site through plume containment;

e Substantially reduce the overall mass of constituents of concern in HSU-2 at the Site;
e Over time, decrease the mass of constituents of concern in HSU-1 at the Site;

¢ Provide information on aquifer response and effects of long-term pumping;

e Provide information on the quality of extracted groundwater; and

e Provide operational data that will aid in assessment of groundwater treatment
effectiveness and the need for further groundwater remedial action.
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To meet these objectives, the system extracts groundwater from HSU-2 at extraction well
EW2-1, located downgradient of Site source areas. The extraction well is screened from
119 to 179 feet below ground surface (bgs). The location of EW2-1 was selected using
groundwater chemical data in order to place the extraction well along the axis of the HSU-2
chloroform plume near the 100-ug/L chloroform contour line. The planned maximum
extraction rate is 190 gallons per minute (gpm), which was determined in the Removal
Action Work Plan (RAWP) to be adequate in order to capture the chloroform plume (Dames
& Moore, 1997b). The IRA system treats groundwater for volatile organic compounds
(VOCs) by air stripping. Treated water is injected into HSU-2 at well IW2-1, located
upgradient of the Site source areas (Figure 2). The IRA is designed to create an extraction-
reinjection loop, which will allow for recapture of 60 to 85% of the injected water, as
required by the WDRs (CVRWQCB, 1997). A detailed description of the groundwater IRA
system was presented in the RAWP and the EE/CA. Specific details concerning the system
installation testing are presented in the Treatment Performance Evaluation Report (Dames &
Moore, 1998a).

Full-scale operation of the IRA system began on May 11, 1998. Results of the first four
months of operation are presented in the Start-up Report (Dames & Moore, 1998b). IRA
performance has also been documented in Monthly Operation Reports issued by UC Davis.
A copy of the WDRs is attached in Appendix A.

1.1 Purpose and Scope

This report has been prepared in order to meet the requirements of the WDRs, which
specify that a system evaluation report will be prepared after 12 months of groundwater IRA
operation. The objective of the System Evaluation Report, as specified in the WDRs, is to
determine if the performance monitoring well network provides sufficient hydrologic and
water quality data to accomplish the following objectives:

e Monitor water levels and water quality within the permeable zone screened by the
extraction well(s) and within the overlying and underlying aquifers;

e Monitor hydraulic capture zone of extraction well(s);
e Verify that migration of contaminants is being reduced;
e Determine the hydrogeologic and water quality parameters of the groundwater regime;

e Operate the groundwater extraction and discharge system in the most effective manner;
and

2 R:\sac\lehr\9908 04.doc



e Provide sufficient information to determine whether monitoring frequency, location,
and/or constituents could or should be increased or decreased.

To see if these objectives are being achieved, groundwater quality and water elevation
monitoring data collected as part of the IRA operation have been compiled and evaluated.
The results of this evaluation are outlined and presented in this report.

1.2 Report Organization

This System Evaluation Report is organized into eight chapters, including this introduction.
Chapters 2.0 through 6.0 specifically address the individual assessment items identified in
the WDRs. Chapter 2.0 reviews the groundwater level and water-quality monitoring
program. Chapter 3.0 provides an assessment of the hydraulic capture zone. Chapter 4.0
discusses the reduction of contaminant migration. Chapter 5.0 reviews the available data
used to characterize the hydrogeologic and water quality parameters. Chapter 6.0 discusses
the operation of the groundwater IRA. Chapter 7.0 presents an assessment of the
monitoring program, conclusions and recommendations.  References are listed in
Chapter 8.0.

Five appendices are attached to this report. Appendix A presents the WDRs for the IRA.
Appendix B presents the calculations used to quantify the mass removal of chloroform, and
Appendix C presents time/concentration graphs for selected parameters and monitoring
wells. Injection well water levels are presented in Appendix D. Statistical calculations for
total dissolved solids in effluent samples are presented in Appendix E.
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2.0 WATER LEVEL AND WATER QUALITY MONITORING

This section presents water level and water quality data for the first 12 months of full-scale
operation of the groundwater treatment system (May 1998 through April 1999). Where
noted, data from periods before or after the first 12-month period of operation has been
included. The purpose of presenting these data is to determine if the monitoring well
network provides sufficient water level and water quality data within the permeable zone
screened by extraction well EW2-1 and within the overlying and underlying aquifers. This
data have been reported previously in the Monthly Operations Reports for April/May 1998
through April 1999. In addition, data collected in 1998 were also reported in the 1998
Annual Water Monitoring Report (UC Davis, 1999a).

The IRA monitoring network consists of 17 monitoring wells, extraction well EW2-1, and
injection well IW2-1. The 17 IRA monitoring wells include one well (UCD1-28) screened
in the in first hydrostratigraphic unit (HSU-1), and 16 wells screened in HSU-2 (UCD2-7,
UCD2-14, UCD2-15, UCD2-16, UCD2-17, UCD2-26, UCD2-29, UCD2-30, UCD2-31,
UCD2-32, UCD2-35, UCD2-36, UCD2-37, UCD2-38, UCD2-39, and UCD2-40). The
monitoring schedule and analytical parameters for IRA system monitoring wells are

summarized in Tables 1 and 2.

2.1 Water Level Monitoring

Groundwater levels have been measured on a monthly basis in the IRA wells. Monitoring
frequency during the first 12 weeks of operation occurred on a daily or weekly basis, and is
discussed in the Start-up Monitoring Report (Dames & Moore, 1998b). Exceptions to the
monthly monitoring frequency are wells UCD2-32, UCD2-40, EW2-1 and IW2-1, which
were measured weekly. UCD2-32 and UCD2-40 were measured weekly as part of the
ongoing investigation of the fourth hydrostratigraphic unit (HSU-4). Weekly water level
measurements are conducted at EW2-1 and IW2-1 as part of the treatment plant operation.

During the 12-month period of operation (May 1998 through April 1999), groundwater
elevations in well UCD1-28 ranged from 6.94 to 25.14 feet mean sea level datum (MSLD).
Groundwater elevations reported for the IRA program wells screened in HSU-2 ranged from
0.91 to 26.98 feet MSLD. Groundwater elevations in EW2-1 ranged from 4.87 to 24.17 feet
MSLD, and in IW2-1 ranged from 12.04 to 39.41 feet MSLD. These groundwater elevations
are presented in Table 3, and monthly groundwater elevation contour maps for HSU-2
wells are presented in Figure 3 through Figure 5. An additional water level map has been
prepared for May 1999 in order to assess the transition between winter and summer flow

regimes (Figure 6).
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In past years, groundwater elevations measured across the Site in HSU-1 and HSU-2 have
typically been highest in March and April, but in 1998 they were highest in February and
March. A rapid decline in water levels across the Site occurred from April to August,
primarily due to agricultural pumping from HSU-2 and HSU-4. Water levels recovered
from September to December, primarily due to the cessation of agricultural pumping, and
the beginning of the rainy season. In general, water levels in IRA monitoring wells, as well
as extraction well EW2-1 and injection well IW2-1, varied approximately 20 feet between
May 1998 and April 1999. Comparisons of groundwater elevations for the Winter, Spring,
Summer and Fall quarters of 1998 have been reported previously in the Quarterly
Groundwater and Surface Water Monitoring Results (UC Davis, 1998a, 1999b, 1999c¢) and
the 1998 Annual Water Monitoring Report (UC Davis, 1999a).

Between January 1998 and April 1999, the groundwater flow direction in HSU-2 at the Site
was interpreted to be east with a northerly component. HSU-2 horizontal hydraulic
gradients during this time period ranged from 0.0007 to 0.0024 ft/ft, with shallower
gradients occurring in the fall and winter and steeper gradients reported in the spring and
summer. This is consistent with gradients and flow directions reported in previous years
(PNNL, 1996; Weiss Associates, 1997).

2.2 Water Quality Monitoring

This section presents a summary of water quality data for the first year of full-scale operation
(May 1998 to April 1999). During this time period, 150 samples were collected from 17
monitoring wells at the Site. As previously discussed, one monitoring well is screened in
HSU-1 and the remaining 16 wells are screened in HSU-2. Ten wells are monitored
monthly (UCD1-28, UCD2-29, UCD2-30, UCD2-31, UCD2-35, UCD2-36, UCD2-37,
UCD2-38, UCD2-39 and UCD2-40) and seven additional wells are monitored quarterly
(UCD2-7, UCD2-14, UCD2-15, UCD2-16, UCD2-17, UCD2-26 and UCD2-32).

The IRA monitoring wells were monitored for the following constituents in accordance with
the WDRs: pH; electrical conductivity; temperature; volatile organic compounds (VOCs);
hexavalent chromium; total chromium; nitrate (as N); total dissolved solids (TDS); total
organic carbon (TOCQ); tritium and carbon-14. Results are presented within each analytical
category along with a brief discussion of the data. Water quality data for monitoring wells
are presented in Tables 4 and 5.
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2.2.1 Field Parameters (pH, temperature, and electrical conductivity)

Field parameters measured in the groundwater samples collected at the 17 IRA wells
included pH, temperature, electrical conductivity and turbidity (Table 4).

During the period between May 1998 and April 1999, pH levels remained relatively
consistent. The reported field pH measurements in groundwater wells ranged from 6.37 to
7.90 units.

Temperature results during the period between May 1998 and April 1999 indicated that the
water temperature remained relatively consistent over the year, with results within each
well fluctuating several degrees centigrade over the year. The range of temperature
measurements during the first year of IRA operation was between 9.4 and 22.8 degrees
centigrade, with most water measurements remaining between 12.0 and 19.0 degrees

centigrade the entire year.

The reported electrical conductivity results measured were consistently higher in samples
collected from HSU-1 (UCD1-28) than for the other IRA monitoring wells screened in HSU-
2. Conductivity ranged from 1108 to 2470 uS/cm at UCD1-28. Conductivity readings
ranged from 368 to 1223 uS/cm in HSU-2 wells. Conductivity measurements tended to be
lower during the summer of 1998 than during the rest of the 12-month sampling period.

2.2,.2 General Chemicals (Nitrate, TDS, TOC)

General chemicals including nitrate (as N), TDS and TOC were analyzed in water samples
collected as part of the IRA monitoring program. In general, reported concentrations for
these parameters were higher in samples collected from HSU-1 well UCD1-28 than for
samples collected from monitoring wells screened in HSU-2, which is consistent with
previous reports (UC Davis, 1999a).

During the period between May 1998 and April 1999, 140 samples were collected and
analyzed for nitrate as N (Table 5). Reported nitrate concentrations ranged from 36.8 to
50.0 mg/L in samples collected from well UCD1-28. In wells screened in HSU-2, reported
nitrate concentrations ranged from a low of 1.19 mg/L (UCD2-35) to a high of 11.6 mg/L
(UCD2-29). Generally, nitrate concentrations reported in 1998 and 1999 were lower than
the same wells in 1997.

During the period between May 1998 and April 1999, 147 samples were analyzed for
TOC. TOC concentrations reported in samples analyzed from UCD1-28 ranged from 1.13
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may sometimes report values that are below the CRDL and considered estimated. These

estimated values were not considered significant.

A total of 14 VOCs were reported in samples from the 17 IRA wells during the period
between May 1998 and April 1999. Seven of the VOCs occurred sporadically and were
below the CRDL. Detections of 7 VOCs are discussed in the bulleted items below.

e Chloroform was the most frequently detected VOC and was reported in samples
collected from 9 of the 17 wells. Chloroform was not reported at concentrations above
the CRDL in samples from well UCD1-28. In samples collected from wells screened in
HSU-2, chloroform concentrations ranged from 1.2 to 329 ug/L. The highest
concentration of chloroform was reported for a sample collected at well UCD2-29 in
October 1998 (329 ug/L). In samples collected from HSU-2 monitoring wells located
downgradient of the extraction well, reported chloroform concentrations have gradually
decreased since the treatment system began operation in May of 1998.

During the period since the IRA treatment system began full-scale operation, there has been
an apparent affect on the VOC concentrations reported in monitoring wells located near the
extraction well. Samples from UCD2-29, located closest to the extraction well, initially
demonstrated an increase in chloroform concentrations from May through October 1998.
Since November 1998, the chloroform concentrations reported in samples from UCD2-29
have decreased. Chloroform concentrations reported in samples from HSU-2 monitoring
wells located downgradient of the extraction well (UCD2-30, UCD2-32 and UCD2-40)
have decreased since June/July1998. The spatial distribution of chloroform during the
period from February/March 1998 through April 1999 is illustrated in Figures 7, 8, and 9.
Chloroform data collected prior to the 12-month period of IRA operation has been mapped
in order to assess IRA performance, as discussed in Section 3.0.

Six other volatile organic compounds were reported in samples collected from the IRA
monitoring wells during the sampling period between May 1998 and April 1999. These
include 1,1 dichloroethane; 1,1 dichloroethene; 1,2 dichloroethane, 1,2 dichloropropane,

chloromethane, and trichloroethene.

e 1, 1 dichloroethane was reported in samples from two HSU-2 monitoring wells (UCD2-
29, and UCD2-40), and ranged from 0.56 to 0.98 ug/L. The highest concentration was
reported in a sample from well UCD2-40 in spring of 1998.

e 1,1 dichloroethene was reported in only samples from two HSU-2 monitoring wells
(UCD2-29 and UCD2-40) and ranged from 0.52 to 1.0 ug/L.
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e 1,2 dichloroethane was reported in samples from two HSU-2 monitoring wells (UCD2-
29 and UCD2-40) and the concentrations ranged from 0.60 to 2.0 ug/L. The highest
concentration was reported in a sample from UCD2-29.

e 1,2 dichloropropane was reported in samples from two HSU-2 monitoring wells
(UCD2-29 and UCD2-40) and ranged from 0.55 to 2.0 ug/L. The highest concentration
was reported in a sample from UCD2-29.

e Chloromethane was reported only in a sample from well UCD2-14 at a concentration of
0.97 ug/L (August 1998).

e Trichloroethene was reported only in a sample from well UCD2-29 at a concentration
of 0.56 ug/L during July 1998.

2.2.5 Metals (Total Chromium, Hexavalent Chromium)

During the period between May 1998 and April 1999, 147 samples of groundwater were
collected and analyzed for total chromium and hexavalent chromium. Samples for total
chromium were analyzed using the EPA Contract Laboratory Program Method for Low
Concentration Inorganics (IL 02.0). Hexavalent chromium samples were analyzed
accordingly to EPA Method 7196.

The total chromium and hexavalent chromium concentrations reported were generally
consistent with previous results. The highest reported concentration for total chromium was
in a sample collected at well UCD1-28. Total chromium concentrations reported in
samples from this well ranged from 465 to 550 ug/L. Reported total chromium
concentrations in samples from monitoring wells screened in HSU-2 were considerably
lower than in HSU-1. Total chromium concentrations reported above the CRDL ranged
from 10.2 ug/L at UCD2-38 to 53.6 ug/L at UCD2-14.

The highest concentrations of hexavalent chromium were reported in samples from well
UCD1-28, and ranged from an apparently anomalous result of 125 to 581 ug/L. Reported
hexavalent chromium concentrations ranged from 10 to 54 ug/L in samples collected from
HSU-2 monitoring wells. Concentrations were typically higher in UCD2-40 than other
wells screened in HSU-2.
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3.0 MONITOR HYDRAULIC CAPTURE ZONE

This section presents an evaluation of the ability of the monitoring program to assess the
hydraulic capture zone generated by the groundwater IRA. The purpose of this evaluation
is to determine if the monitoring program provides sufficient hydrologic data to monitor the
hydraulic capture zone. The evaluation has been conducted using groundwater elevation
data collected at 18 locations including 16 HSU-2 monitoring wells, injection well IW2-1,
and extraction well EW2-1. Water level data have been used to prepare capture zone maps
which estimate the dimensions of the extraction/reinjection flow loop, and provide for an
assessment of monthly variations in the system capture zone. Results of the capture zone
analysis have been compared with criteria established in the WDRs, which require that
60% to 85% of the injected groundwater be recaptured by the extraction well.

3.1 Groundwater Elevation Data

Groundwater elevation data have generally been collected on a monthly basis at the 18
HSU-2 monitoring locations, as discussed in Section 2.1. The monthly HSU-2 water level
contour maps for the period from May 1998 through May 1999 are presented in Figures 3,
4,5 and 6. The water level data are compiled in Table 3. The groundwater elevation data
have been used for the preparation of capture zone maps.

3.2 Capture Zone Analysis

In order to assess the ability of the monitoring network to monitor the extent of the
hydraulic capture zone, water elevation data collected over the period from June 1998
through May 1999 were evaluated. Criteria used to assess the effectiveness of the

monitoring network includes:

1) The ability of the monitoring network to demonstrate hydraulic capture to contain
the chloroform plume upgradient of extraction well EW2-1, and

2) The ability of the monitoring network to demonstrate compliance with the WDR
requirement that 60% to 85% of the injected groundwater is being recaptured by
the IRA system.

Monthly capture zone maps have been prepared for the period of operation from June
1998 through May 1999. A map was not prepared for July 1998 because water levels were
collected after a two-day period when groundwater extraction did not occur. A capture
zone map has been prepared for May 1999 in order to document the transition from winter
to summer hydrologic conditions. The capture zone maps were developed using water
levels collected from the 18 HSU-2 wells, and flowlines were constructed perpendicular to
the water level contours. The flowlines are then used to estimate the extent of the capture
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zone around extraction well EW2-1 and the zone of influence around injection well IW2-1.
Chloroform isoconcentration contours have been superimposed on the capture zone maps
in order to assess the ability of the IRA to capture the chloroform plume. The capture zone
maps are presented in Figures 10, 11, and 12.

Based on review of the capture zone maps, it is apparent that the IRA has effectively
captured the chloroform plume upgradient of extraction well EW2-1. Therefore, the
capture zone analysis serves to verify that the monitoring program provides sufficient
hydrologic data to estimate the dimensions of the hydraulic capture zone, which in turn
documents the ability of the IRA system to meet the objective of containing the chloroform

plume.

The capture zone analysis has also been used to assess the amount of injected water that is
recaptured by the extraction well. As indicated on the capture zone maps, the majority of
treated water injected at IW2-1 is recaptured, with the amount captured each month
ranging from 48% to 100%, and averaging 82% over the period between June 1998 and
May 1999. Seasonal variations appear to influence the amount of water recaptured, with
the least amount of recapture occurring from August through November, followed by an
increasing amount of recapture from November through April. A variation in the amount of
injection water recapture occurred in early May 1999, when estimated recapture was
approximately 48%. Based on this estimated recapture rate, the IRA pumping rate was
increased from the winter flow rate of 120 gpm to approximately 150 gpm. A recalculation
of the capture zone indicated that recapture at the end of May 1999 was 66% (Figure 12).
The decrease in recapture observed in early May is interpreted to be the result of seasonal
groundwater pumping for irrigation, which lowered water levels and increased the

hydraulic gradient.

The effectiveness of the capture zone analysis is limited in part to the spatial distribution of
water level data. Based on review of the capture zone variations that occurred during the
12-month period, it appears that the current IRA monitoring network covers a sufficient area
to allow for an adequate assessment of the capture zone. However, capture zone analysis
also suggests that an additional monitoring well could be useful in the area southeast of
EW2-1, in the vicinity of UCD1-10. The majority of injected water that is not recaptured
appears to flow past EW2-1 in this area. Therefore, the addition of an HSU-2 monitoring
well in the vicinity of UCD1-10 would allow for a more accurate assessment of
groundwater level contours and variations of the southern edge of the capture zone in order
to monitor the behavior of reinjected water.
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For comparison, the mass of the dissolved fraction of chloroform in HSU-2 has been
estimated using isoconcentration contours derived from previous hydropunch surveys,
which allow for a quantification of the areas contained within contours of different
chloroform concentrations. The areas defined by the isoconcentration lines were multiplied
by the aquifer thickness, porosity and associated chloroform concentrations in order to
estimate the total mass of chloroform dissolved in HSU-2. These calculations are presented
in Appendix B, Tables 2 and 3. Appendix B, Table 2 presents a calculation of the entire
HSU-2 chloroform plume within a 1 ug/L contour, estimated at 86 pounds. Appendix B,
Table 3 presents a calculation of the portion of the plume that is within the HSU-2 capture
zone, estimated at 66 pounds. Based on these calculations, the groundwater IRA has
extracted an estimated 32% of the dissolved portion of the chloroform upgradient of the
capture zone created by EW2-1, and 24% of the dissolved portion of chloroform in the

entire HSU-2 plume.
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5.0 HYDROGEOLOGIC AND WATER QUALITY PARAMETERS

This section presents an assessment of existing hydrogeologic and water quality parameters
at the site. The purpose of this evaluation is to determine if the monitoring program
provides sufficient data to determine the hydrogeologic and water quality parameters of the

groundwater regime.

The monitoring well network used for water level and water quality monitoring was
developed in order to predict seasonal variations in the zone of influence for the injection
and extraction wells, as documented in the Removal Action Work Plan (Dames & Moore,
1997b). The predicted behavior of the capture zone was used to design the current
monitoring well network and monitoring program. Comparison of the actual zone of
influence with the predicted behavior indicates that the aerial distribution of the monitoring
well network is generally adequate to assess water levels and water quality data, as
discussed in the following sections.

5.1 Hydrogeologic Parameters

This section presents a discussion on the current understanding of the physical aspects of
HSU-2 that influence the operation of the IRA, including geology, and the hydrologic
parameters such as hydraulic conductivity, transmissivity, storativity, and water levels.

The geology of HSU-2 and the surrounding units has been well documented from the
installation of monitoring wells during previous investigations. In summary, HSU-2 extends
from the base of HSU-1 (approximately 76 to 88 feet bgs), to a depth of approximately 114
to 130 feet bgs. The thickness of HSU-2 ranges from 28 to 54 feet. The unit is composed
primarily of sand in the upper portion, and gravel in the middle to lower sections of the

unit.

In addition to geologic data, hydrologic parameters of HSU-2 have been evaluated in
previous investigations using slug tests and pumping tests, as described in the Removal
Action Work Plan (Dames & Moore, 1997b). The hydraulic conductivity is reported at
1,024 ft/d, transmissivity is reported at 43,420 ft/d, and storativity is reported at 0.0016. A
description of the Site hydrogeology has been has presented in previous reports including
the 1995 Annual Water Monitoring Report (PNNL, 1996) and the Off-Site Monitoring Well
Installation Data Transmittal for the Fourth Hydrostratigraphic Unit (Dames & Moore,
1998c). Existing data are summarized in the 1997 Water Monitoring Report (UC Davis,
1998b).
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6.0 OPERATION OF GROUNDWATER IRA

This section presents an evaluation of the performance of the IRA during the first 12 months
of operation. The objective of the evaluation is to determine if the monitoring program
provides sufficient hydrogeologic and water quality data to operate the groundwater
extraction and discharge system in the most effective manner. In order to assess the
effectiveness of the operation, system performance has been compared with the planned
performance and remediation objectives.

6.1 IRA Performance

The IRA has been in continuous operation since May 11, 1998, with brief pauses for system
maintenance. The system operation log listing operation data since April 20, 1998 is
presented in Table 6. The monitoring program for the treatment system is presented in
Table 7. Sample results for influent and effluent water are presented in Tables 8, 9, and 10.

During the 12-month period from May 11, 1998 through April 26, 1999, the treatment
plant operated approximately 88% of the time, for a cumulative total of 7,538 hours. The
majority of down time occurred during the months of July and October 1998. During the
remainder of this period, the system was performing as planned, indicating efficient
operation. Detailed information concerning the operation of the IRA has been presented in
the Monthly Operation Reports, issued each month starting in June 1998.

Including the treatment plant evaluation period in April 1998, the IRA has extracted
approximately 61.4 million gallons of groundwater. Groundwater extraction rates have
generally been maintained at the design rates of 120 gpm during winter months, and 190
gpm during summer months. Continued extraction at the planned pumping rates indicates
that the IRA is performing as designed.

6.2 IRA Operation and Water Quality

As discussed in Sections 2 and 3, groundwater quality data indicate that the IRA is
achieving the intended objective of containing the chloroform plume and reducing the
overall mass of chloroform in HSU-2. Influent chloroform concentrations of 100 ug/L were
anticipated in the design, as stated in the Removal Action Work Plan (Dames & Moore,
1997b). System influent data indicate that chloroform concentrations were initially 32 ug/L
in May 1998, and peaked at 88 ug/L in July 1998. Influent chloroform has decreased to a
low of 15 ug/L in April 1999.
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As discussed in Section 4.2, chloroform mass removal calculations indicate that the IRA has
successfully removed over 21 pounds of chloroform, or approximately 32% of the dissolved
portion of chloroform estimated to be within the IRA capture zone. Although the
chloroform concentrations in the extracted water were lower than anticipated, the ability of
the IRA to remove almost 32% of the chloroform mass indicates that the IRA is operating
effectively. A g