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Introduction

Delphi Harrison Thermal Systems (Delphi Thermal) of General Motors Corporation
(GMC) has been operating a groundwater recovery and treatment system at their
Moraine, Ohio facility since January 31, 1996 as a component of interim measures
required by the United States Environmental Protection Agency (U.S. EPA). The
objective of these interim measures, as stated in the Final Interim Measures Design
Plans (Geraghty & Miller, Inc. 1995), is to control the migration of groundwater that
contains volatile organic compounds (VOCs). The Final Interim Measures Design
Plans was approved by the U.S. EPA in a July 31, 1995 letter.

The interim measures consist of continued pumping of Montgomery County Well DN-
13, screened n the lower aquifer, at a rate of 2.663 million gallons per day (mgd) and
pumping Delphi Thermal Recovery Well 2 (TW-2), screened in the upper aquifer, at a
rate of 0.239 mgd (166 gallons per minute [gpm]). DN-13 is a weil that Montgomery
County has been using in a Pump-to-Waste Program since March 1990, TW-2isa
component of the interim measures system which was designed, installed, started up,
and monitored in compliance with the approved Final Interim Measures Design Plans
{(Geraghty & Miller, Inc. 1995). The groundwater recovered by TW-2 is treated using
an air stripper tower and discharged through Delphi Thermal’s National Pollutant
Discharge Elimination System (NPDES) permitted outfall to the Great Miami River.

Data collected to monitor the effectiveness of the interim measures system during the
first seven months of operation (January 31, 1996 through August 29, 1996} were
summarized in a report titled Interim Measures Capture Zone Monitoring (Geraghty &
Miller, Inc. 1996a) in response to a request from U.S. EPA, through, PRC
Environmental Management. A summary of data collected during the first and second
years of operation (January 31,1996 through January 31, 1997, and January 31, 1997
through January 31, 1998, respectively) was submitted in reports titled First Annual
Interim Measures Capture Zone Report (Geraghty & Miller, Inc. 1997) and Second
Annual Interim Measures Capture Zone Report {ARCADIS Geraghty & Miller, 1998).
This report provides a summary of data collected during the third vear of operation
(January 31, 1998 through January 31, 1999). Data summarized in these reports were
collected to monitor the effectiveness of the interim measures system as required by
the approved Final Interim Measures Design Plans (Geraghty & Miller, Inc. 1995).
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TW-2 Operation

Groundwater recovery from TW-2 began on the afternoon of January 31, 1996.
During the first three years of operation (January 31, 1996 through January 31, 1999),
the system has recovered and treated a total of 231,658,610 gallons at an average flow
rate of approximately 150 gpm. During the first year of operation, the system
recovered a total of 82,041,370 gallons of water at an average flow rate of
approximately 159 gpm. During the second year of operation, the system recovered
73,590,970 gallons of water at an average flow rate of approximately 144 gpm. During
the third year of operation, the system recovered 76,026,270 gallons of water at an
average flow rate of approximately 149 gpm.

From November 1996 through the end of this reporting period, Delphi Thermal has
continued to adjust the TW-2 flow rate and monitor the water level in TW-2 as
recommended in the October 1996 Monthly Technical Progress Report (Geraghty &
Miller, Inc. 1996b) and approved by U.S. EPA (Personal Communication, 1996). This
procedure was implemented to avoid drawdown levels within the well which could
cause damage to the well screen and/or the pump. The flow rate from TW-2 is
adjusted as necessary to maintain the water level in TW-2 at least 0.5 feet above the
top of the well screen.

From January 31, 1998 through January 31, 1999, the TW-2 component of the Interim
Measures remediation system has operated continuously except for two brief
unscheduled shutdowns and three scheduled shutdowns for routine maintenance and
cleaning. During June 1998, the system was shut down for about 25 hours to allow for
the internal portions of the tower to be inspected and chemically cleaned. The tower
packing was also replaced by the tower manufacturer. A 23-minute unscheduled
shutdown occurred in August 1998 due to a power outage. The treatment system was
shut down for 15 minutes in early November 1998 when a valve was mstalled in the
brominator feed system. Also in early November 1998, an unscheduled shutdown
occurred for approximately 2.5 hours due to a power outage. Finally, the system was
shut down for approximately 9 days during December 1998 for a planned cleaning of

the recovery-well screen and below-ground portions of the influent line from TW-2 to
the air stripper tower,

DN-13 Operation

Montgomery County Well DN-13 was operational throughout the reporting period
{January 31, 1998 through January 31, 1999) except for undetermined periods of time
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on September 11, 14, 15, 16, and 24, 1998 due to electrical overload problems and on
October 13" and 15" due to brief power outages.

Regulatory Monitoring

‘The Air Permit and NPDES Permit issued to Delphi Thermal for the groundwater
recovery and treatment system require periodic monitoring and reporting of water
quality in the influent and effluent streams, and pumping flow rates. Samples of
groundwater being pumped through the air stripping treatment tower were collected
and analyzed monthly by Test America, Inc. (formerly National Environmental
Testing, Inc., Dayton Division), in Dayton, Ohio for the parameters required in the
permits. All analyses were conducted in accordance with methods specified in the
Final Interim Measures Design Plans (Geraghty & Miller, Inc. 1995). The results of
the influent and effluent sampling are presented in Tables 1 and 2, respectively.

Influent sampling results (Table 1) were within the required Air Permit limits during
the reporting period (January 31, 1998 through January 31, 1999). Effluent sampling
results (Table 2) during the same period were within the required NPDES Permit
hmmts.

Capture Zone Influence Monitoring

The purpose of capture zone influence monitoring is to verify that operation of the
groundwater recovery and treatment system meets the interim measures objectives.
This monitoring was accomplished by collecting water levels and groundwater quality
data from select wells identified in the Final Interim Measures Design Plans (Geraghty
& Miller, Inc. 1995).

Groundwater Elevation Monitoring

Groundwater elevations for select upper aquifer monitoring wells and lower aquifer
monitoring wells are presented in Tables 3 and 4, respectively. Groundwater
elevations were collected prior to start-up of the system (with both TW-2 and DN-13
not pumpmng), and then during 24 other groundwater monitoring events over the three
years of operation, with four of these events conducted during the current reporting
period. These groundwater monitoring events provide sufficient data for evaluating
the effectiveness of the Interim Measures in accordance with the Final Interim
Measures Design Plans (Geraghty & Miller, Inc. 1995).
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To evaluate the effectiveness of Interim Measures, groundwater flow maps were
developed. Groundwater flow maps depicting upper and lower aquifer conditions have
been developed for January 1996 pre-start-up conditions (Figures I and 2,
respectively), and for the four quarters of the reporting period (January 31, 1998
through January 31, 1999). The quarterly groundwater elevation measurements were
performed for shallow and deep wells on April 29, 1998 (Figures 3 and 4,
respectively), July 30, 1998 (Figures S and 6, respectively), October 30, 1998 (Figures
7 and &, respectively) and January 29, 1999 (Figures 9 and 10, respectively).

Figures 3, 5,7 and § depict groundwater flow in the upper aquifer during the quarterly
events. Well TW-2 is shown to effectively influence upper aquifer groundwater flow
in all four quarters of the reporting period. Figures 4, 6, 8, and 10 depict the influence
of the Interim Measures on groundwater flow in the lower aquifer with DN-13
operating. During September 1998 when DN-13 was experiencing some downtime, an
evaluation of its influence was made using groundwater flow data obtained on
September 14, 1998 as part of the North Settling Lagoon Groundwater Quality
Assessment Program. Figure 12 of the North Settling Lagoon Fifteenth Annual
Groundwater Quality Assessment (ARCADIS Geraghty & Miller, 1999) illustrates the
potentiometric surface on September 14, 1998 (Appendix A). Well DN-13 is shown to
effectively influence lower aquifer groundwater flow throughout the reporting period.

These figures indicate that the Interim Measures continue to be effective at maintaming
hydraulic control at the southern end of the Delphi Thermal site. Additionally, it
should be noted that these flow maps are consistent with the flow conditions predicted
by the capture zone modeling, presented on Figures 2 and 3 of the Final Interim
Measures Design Plans (Geraghty & Miller, Inc. 1995).

Groundwater Quality Monitoring

Groundwater samples from TW-2 and four monitoring wells were collected and
analyzed for VOCs by Method 8240 during the month before the system was initially
started, 6 months after operation began, 18 months after operation began, and 30
months after operation began. In general, total VOC concentrations have steadily
decreased in these wells during the three vears of combined TW-2 and DN-13
operation. Results from these sampling events are provided in Table 5.
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Conclusions

The results of monitoring conducted to evaluate the performance of the interim
measures during the third year of operation indicate that the groundwater recovery and

freatment system 1s operating to provide effective capture. This conclusion is based on
the following facts.

1. Groundwater elevations indicate that an effective zone of infiuence has been
developed by pumping TW-2 and DN-13 such that hydraulic control at the
southern end of the facility has been established (Figures 3 though 10) as described
in the approved Interim Measures Design Plans.

2. Influent groundwater samples contain VOCs at concentrations below the
regulatory requirements set by the Air Permit (Table 1).

3. Effluent {treated) groundwater samples are within allowable limits for all
parameters required by the NPDES permit (Table 2).

4. Groundwater quality results (Table 5) indicate that total VOC concentrations have
decreased over the three years of combined TW-2 and DN-13 operation.
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