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Introduction

General Motors Corporation {GM) has been operating a groundwater recovery and
treatment system at the Deipht Harrison Thermal Systems Moraine, Ohio facility
{Delphi Thermal Moraine) 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 were 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 in the lower aqunfer, at an approximate rate of 2.6 million galions per
day (mgd) and pumping Delphi Thermal Moraine Recovery Well 2 (TW-2), screened
in the upper aquifer, at the design rate of 0.239 mgd (166 gallons per minute [gpm]).
DN-13 1s a well that Montgomery County has been using in a Pump-to-Waste Program
since March 1990, TW-2 1s a component of the interim measures system, which was
designed, mstalled, 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 GM’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 the former PRC
Environmental Management (currently known as TetraTech). Reports summarizing
data collected since the 1996 start-up of TW-2 are submitted to the U.S. EPA on an
annual basis. This report provides a summary of data collected during the fifth year of
operation (Jammary 31, 2000 through January 31, 2001}, Data summarized in these
annual 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},

TW-2 Operation

Groundwater recovery from TW-2 began on the afternoon of January 31, 1996.
During the first five years of operation (January 31, 1996 through January 31, 2001),
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“the system has recovered and treated a total of 376,148,220 gallons at an average flow

rate of approximately 142 gpm. Annual total gallons recovered and average fiow rate
for the 2000 period were 64,622,210 gallons and approximately 134 gpm. respectively.

From November 1996 through the end of this reporting period, GM has monitored the
water level in TW-2 and adjusted the TW-2 flow rate 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.

Between January 31, 2000 and January 31, 2001, the TW-2 component of the Interim
Measures remediation system was shut down from February 8* to May 25* due to
extremely low water-level elevations in the well and detection of a leak in the influent
line. TW-2 did operate for 2 hours and 34 minutes on March 14®. An alternate upper
aquifer well in the vicinity of TW-2_ 48, was selected and retrofitted with a
submersible pump that was connected to the existing influent line which discharges to
the air stripper tower. Well 4S operated from March 27" to May 25, with the
exception of April 6° when the water level was low and during April 7° through the
10" when repairs were completed to the underground influent line which originates at
TW-2 and discharges to the air stripper tower. TW-2 was back on line by May 25" but
then was shut down for two 30-minute periods on June 30" for maintenance; from July
4" to July 7" due to foaming in the tower; for approximately 24 hours on Qctober 11%
for a tower inspection; and for 2.5 hours on November 11” for tower maintenance.

DN-13 Operation

Montgomery County Well DN-13 was operational throughout the reporting period
(January 31, 2000 through January 31, 2001) except for three brief shutdowns. These
occurred from May 24" to 25%, 2000, when the well was shut down for 5 hours; from
August 26" to 277, 2000, when the well was shut down for a period of 24 hours; and
from October 30% to 31%, 2000, when the well was shut down for a period of 24 hours.
These shutdowns were to allow for repair of minor maintenance issues.

Regulatory Monitoring

The Air Permit issued to GM Remediation and NPDES Permit issued to GM for the
groundwater recovery and treatment system require periodic monitoring and reporting
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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 TestAmerica, Inc.. of Dayton, Ohio and ARCADIS Geraghty
& Miller, for the parameters required in the permits. All analyses were conducted in
accordance with methods specified in the Fmal Intenim Measures Design Plans
(Geraghty & Miller, Inc. 1995), and the VOC analyses were conducted using the
updated method 8260 instead of the original method 8240, as approved by the U.S.
EPA during the Supplemental RFI field investigation. 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, 2000 through January 31, 2001). Effluent sampling
results (Table 2) during the same period were within the required NPDES Permit
limits. Even though all pH readings were within the NPDES Permit limits, two
clevated pH readings of 8.56 (laboratory result) and 9.00 (field result) were noted on
February 29, 2000 and April 14, 2000, respectively. These readings were likelv due to
a combination of the high-carbonate aquifer formation and groundwater quality
beneath a landfill. Additionally, slight increases in pH have also been noted as
groundwater is treated through the air stripper tower, as would be expected with this
stripping technology. An effluent sample could not be collected in March 2000
because the flow from alternate well 48 through the air stripper tower was too low
which resulted in insufficient sample volume.

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.
Thus 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. 1993).

Groundwater Elevation Menitoring

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 pumping), and then during 33 other groundwater monitoring events over the five
vears of operation, with five of these events conducted during the current reporting
period. These groundwater monitoring events provide sufficient data for evaluating the
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effectiveness of the Interim Measures in accordance with the Final Interim Measures
Design Plans (Geraghty & Miller, Inc. 1995).

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 1 and 2,
respectively), and for the four quarters of the reporting period (January 31, 2000
through January 31, 2001), which includes an additional groundwater monitoring event
performed on May 30, 2000 when the alternate recovery well 48 was off-line and the
original recovery well TW-2 was operational. The groundwater elevation
measurements were performed for upper and lower wells on April 28, 2000 (Figures 3
and 4, respectively), May 30, 2000 (Figures 5 and 6, respectively), July 28, 2000
(Figures 7 and &, respectively), October 31, 2000 (Figures 9 and 10, respectively) and
January 31, 2001 (Figures 11 and 12, respectively).

Figures 3, 5,7, 9 and 11 depict groundwater flow in the upper aquifer during the
Capture Zone Monitoring quarterly events. Wells TW-2 and 48 are shown to
effectively influence upper aquifer groundwater flow 1n all four quarters of the
reporting period, when operational. The effects of shutting down the TW-2 extraction
and treatment system from February 9, 2000 to March 27, 2000 (when well 48 was
brought on-line) is evident in the upper aquifer groundwater flow map for April 28.
2000 (Figure 3). Groundwater levels rebounded from approximately 699 fect mean sea
level (ft msl}) in January 2000 to approximately 702 ft msl in April 2000. An
cvaluation of the mfluence of Well TW-2 on the upper aquifer during the end of the
vear was made using groundwater flow data obtained on November 13 and 14, 2000 as
part of the North Settling Lagoon assessment program. The North Settling Lagoon
Seventeenth Annual Groundwater Quality Assessment (ARCADIS Geraghty & Miller.
2001a) rilustrates the water-table surface on November 13 and 14, 2000 {Appendix A).
Figures 4, 6, 8, 10, and 12 depict the influence of the Interim Measures on groundwater
flow mn the lower aquifer with DN-13 operating.

Figures 3 through 12 indicate that the Interim Measures continue to be effective at
maintaining hydraulic control at the southern end of the Delphi Thermal Moraine site.
Additionally, #t should be noted that these flow maps are consistent with the flow
conditions predicted by the capture zone modcling, presented on Figures 2 and 3 of the
Final Interim Measures Design Plans (Geraghty & Miller, Inc. 1995) {Appendix B). A
comparison of the actual groundwater flow contours in the upper and Jower aquifers to
the predicted flow lines from the particle tracking analysis in the upper aquifer
(Appendix B, Figurc 2) and the predicted zones of capture for DN-13 in the upper and
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lower aquifers (Appendix B, Figure 3) indicates that the predicted influence within
each aquifer at the southem end of the Delphi Thermal Moraine site is being achieved
by the Interim Measures pumping.

Seasonal weather conditions vary throughout the vear and this variation will have an
impact on the groundwater elevations observed at the site. Table 5 summarizes
precipitation levels for the fifth annual capture zone reporting period. A review of this
data indicates that below average precipitation was experienced in the Davton area
throughout 2000 (excluding April, September and October). Precipitation for the time
period from February 2000 to January 2001 was 4.86 inches below average. This
overall below-average precipitation led to a lowering of groundwater levels across the
site as the year progressed. The regional reduction in water levels results in an
increased cone of depression around the recovery system.

The observed elevation differences are a result of the below average precipitation and
changes in the pumping rate of TW-2. Water-level elevations in TW-2 are constantly
monitored to ensure the water level does not fall below the well screen. 1f the water
level approaches the well screen, the pumping rate is reduced for protection of the
pump. During the early part of the year 2000, it was necessary to shut down well TW-2
due to low water levels. The pumping rate for DN-13 is not adjusted; therefore, only
seasonal variations influence water level elevations at DN-13. Effective capture has
been maintained in spite of seasonal variations and pumping rate adjustments in both
the upper and lower aquifers.

Groundwater Quality Monitoring

Groundwater samples from TW-2 and four monitoring wells were collected and
analvzed for VOCs during the month before the system was initially started, 6 months
after operation began, 18 months after operation began, 30 months after operation
began, 42 months after operation began and 52 months after operation began {July 28,
2001). While some individual VOCs have increased at certain wells, the total VOC
concentrations have decreased in these wells during the five vears of combined TW-2
and DN-13 operation. Results from these sampling events are provided in Table 6.
Additional analvtical results from other RFI sampling events have been added to Table
6. As discussed in the Supplemental RFI report, on a site-wide basis, most VOC
concentrations have decreased or remained the same, while some VOC concentrations
have increased. The Supplemental RF! also contains a discussion of site-wide trends
for individual VOCs (ARCADIS Geraghty & Miller, 2000).
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As part of the site-wide groundwater monitoring program, the first annual groundwater
sampling event was completed in September 2000. VOC concentrations at each well
sampied during the first annual event in the upper and lower aquifers are posted on
Figures 13 and 14, respectively. The complete set of these results is presented in the
Interim Measures/Corrective Measures Report (ARCADIS Geraghty & Miller, 2001b).

Conclusions

The results of monitoring conducted to evaluate the performance of the interim
measures during the fifth year of operation indicate that the groundwater recovery and
treatment system 1s operating to provide effective capture. This conclusion is based on
the following facts. :

1. Groundwater ¢levations indicate that an effective zone of influence 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 12; Appendices
A and B) 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).

LUS]

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

4. Groundwater guality results (Table 6) indicate that while some individual VOCs
have mcreased at certain wells, the total VOC concentrations have, in general,
decreased over the five years of combined TW-2 and DN-13 operation.

Beginning in 2001, information presented in the annual capture zone reports will be
incorporated into the annual site-wide groundwater monitoring report.
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Table 1. Air Permit Influent Monitoring, Interim Measures Capture Zone Monitoring, General Motors Corporation, Moraine, Ohio.

Constituent* 02/29/00 | 03/31/00 | 04/14/00 § 05/12/00 | 06/16/00 | 07/21/00 | 08/11/00 1 09/15/00 | 10713700 | 11710/00 | 12/1 2/00 | 01/19/01
Benzene -- 1.0 1.2 20 13 1.0 - - - - - -
Chloroethane 7.0 10.0 13.9 14.6 - 33 -- -- - - - 35
1, [-Dichloroethane 334 14.7 15,5 243 254 238 201 183 16.8 198 189 18.0
trans-1,2-Dichloroethene 6.2 2.1 23 33 35 3.3 32 3.0 2.6 3.5 EXH 2.6
Ethylbenzene 8.8 - - 2.8 208 13.0 9.7 7.8 10.3 93 9.4 8.1
Tetrachloroethene 382 - - - 251 345 388 314 331 398 324 294
Toluene “- - - - 438 4.4 2.7 - 13 - - —
1,1,1-Trichloroethane 11.0 - - - 76 7.6 7.2 6.5 6.3 7.1 6.3 5.0
Trichloroethene 543 6.4 138 17.0 45.6 55.7 61.6 56.0 568 70.1 60.3 63.0
Vinyl chloride 386 9.1 8.2 1.2 6.3 4.9 4.2 34 34 54 37 39
Xylenes 16 - - 1.2 373 36.8 321 226 215 12,6 10.0 109
Total VOCs** 199.1 43.3 54.9 76.4 177.7 1903 179.6 149 152.1 167.6 144 144.4

* Analytical method for VOC analysis is SW-846 Method 8260,

** Permit Limit 850 ug/L.

All concentrations in micrograms per liter (ug/L) as reported by the laboratory.
-~ Not detected.

W ypreblic/dalphithermabintsr e/ OO GWOTR L xdx
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Table 2. NPDES Effluent Monitoring, Interim Measures Capture Zone Monitoring, General Motors Corporation, Moraine, Ohjo.

Constituent Usits | Perrmt Limit | 02/29/00 | 03/31/00 | G4/14/00 | 05/12/00 | 06/16/60 | 07/21/00 | 08/11/00 | 09/15/00 | 10/13/00 | 11/10/00 | 12/12/00 | 01/19/01
Fats, Oils & Grease mg/L 10 mg/L. -- NA - - - - - = - e . -
pH’ SU. [65-9081L1 856 NA 9* 7.81 .01 7.81 7.99 8.00 805 T.65 172 8.12
Benzene’ ug/l. 5 ug/l - NA - - - - - - - - - -
Ethylbenzene® ug/L 3 ugd. - NA - - 1.8 - - - -- - - -
Toluene® ug/L 5 ug/l - NA - -- v -- -- - - e - -
Xylenes® ug/l. NA - NA - . 3.7 4.9 1.4 1.5 11 - - -

mg/i. Milligrams per Liter.

S11 Standard Units.

ug/l. Micrograms per Liter.

- Not detected.

NA  Not available. Effluent sample was not collected because the flow through the tower was too low which resulted in insufficient sample volume.
I Analytical method for pH is EPA 150.1.
2 Analytical method for VOC analysis is SW-846 Method 8260,

3 Sample taken 4/25/00

4 pH reading was taken in the field.

Ghps dolpheth W Aol TG AT TR <k
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Table 3. Water-Level Elevations from Uipper Aquifer Monitor Wells, Interim Measures Caplure Zone Monitoring, CGeneral Motors Caorporation, Moraine, Ohio.

Water-Level Elevation (Feet MSI.) TW-2 Pumping Rate

Date GM-2 45 GM-6 OM-8 1 GM-16 | GM-17 | GM-18 | WS.17 | WS-1% | WS-19 | TW-2 | GM-10 1 WSU-24 | GM.26 gpm
1/31/96 TOS.77 1 T05T5 | F05.80 ¢ TOSR8 | 70568 | 70546 | 70563 | 70583 | 70579 | 705.97 1 705.76 NA NA NA 168
2196 TO5.66 § TOSSL | FO534 | T05.62 | T0S.47 | 70546 | 705.42 | 70546 | T04.96 | 70567 | 702.8%8 NA NA NA 168
2/2/96 70557 § 70538 | 70520 | 705.49 | 70534 | 705311 70526 | 70532 | 70532 | s3] 7001 NA NA NA 168
23/96 70550 | TO531 f 0512 | 0539 | 70524 | 70522 1 76507 | 70522 1 70524 | 70542 | 702.60 NA NA NA 168
214796 705.41 TOSH9 | 70495 | 705.24 | TO5.09 | 70507 | 705.03 1 TOS08 | 70512 | 70529 | 707 .88 NA NA NA 168
/596 TOS38 | TO505 | 70489 ] 70518 | 70499 | 70501 | 70496 1 70500 | 70507 | 70521 | 70234 NA NA NA 168
2/6/90 70531 F05.0% | T0482 1 F0511 {1 70490 | 70493 | 70487 | 10492 | 70501 § 705.34 | 702.26 NA NA NA 168
2796 70531 705.66 | 70477 ¢ 70500 | TG48T7 | 70490 | T04.84 | 704.88 | 70498 | 70508 | T02.15 NA NA NA 168
213/96 705,11 0486 | TO430 | 70479 | T0458 ¢ 0463 | TO455 | 70463 | 71427 | 704.81 | 70160 NA NA NA 168
2022196 T04.42 | TO407 { 70363 | THIGT | 70368 | 0373 ] 703.65 | 70376 | 703.93 | 70398 | 700.52 NA NA MA 168
22796 70428 | F0394 1 70350 | T0386 | T03.61 | 70363 ] 703.56 | 70364 | 703.82 | 70385 § 70035 NA NA NA 168
311296 704.35 76403 | 70362 | TO3.97 | D372 ] 70374 1 703.65 | 70290 1 70392 | 70402 | 70033 NA NA NA 168
6/10/96 0933 1 TGROY | T08.64 | T08.79 1 70868 | 707.79 | 708.69 1 T08.78 ¢ 70893 | 70887 | 7G5.01 NA NA NA 167
73196 707.21 T06.79 | 70624 1 70645 1 70434 | T06.27 | 706.14 | 70637 | 706.64 | 706.46 | 70133 NA NA NA 167
10/30/96 70428 | F03.89 | 70344 | 70375 | 70342 | 70349 | 70338 | 70338 | 70179 | 703.76 | 696.77 NA NA NA 156
1/30/97 70432 | 70404 | 0365 | 703.94 | Y0367 1 703.70 | 70362 | 70577 | 70392 1 703.97 | 658.05 | 723.90 NA NA 1421
430/97 TO5.16 | TO485 1 T0355 | TO3TT | 70439 | 70450 | 70441 | 704.34 | 70477 | 70466 | 69558 1 704.43 1 70517 NA 161

13097 T}5.43 TO5.E6 | 70466 | TO4.87 | T04.59 F 70472 {1 70469 | 70478 | 705.00 | 70491 | 69738 | 70464 1 705.40 NA 1529
1030:97 0313 | J02.83 | 70243 | 702,70 | 70236 | 70240 § 70230 | 702.52 | 70272 | 702.69 | 69601 | 702.06 | 703.02 NA 116.6
1/30/98 70290 ] 70261 | TO2T | V0250 | 70220 | 0227 F 70218 § 70229 1 70250 | 70248 | 70013 | 70197 | 702.85 NA 164.3
4/29/98 705.22 1 70493 | 704.56 § TO4.80 | 704.53 | T04.61 | 70452 ] 70467 | 703.85 | T04.70 | 703.30 | 70434 | 705.19 764.08 1528
13098 T06.05 T05.66 | 70516 | 0536 | 70500 | 70434 | F05.01 1 TF05.26 | 70553 | 705.34 | 70297 | 704.89 | 705.91 704 .46 141.8
10/30/98 F02.99 | Hre6 | 70225 | TO251 | 70225 § 70230 | 70222 F 70236 | 70258 1 70253 | 70023 | 70200 | 70290 701.56 1309
1/29/99 T04.64 | 703.55 1 704.54 | 704.83 | 70468 | 70458 | 70451 | 70440 | 70454 § 70483 | 70190 { 704.11 | 704.73 703.72 169
4/30/99 429 | 70398 | TG3.55 | 70385 | T03.57 | 70362 | 70353 | 70368 | 703.90 | 703.83 | 70093 | 70338 | 70424 703.01 165
T129/99 TO2Z15 | TCLRS | 70143 | 70176 | 70047 | FOL.50 | 70142 | F0156 | 70176 | 70175 | 69848 | 701.1% | 702.08 70071 168
10/26/99 TO0.2Z7 | TOD06 | 699.93 | T00.03 | 699.69 | 699.71 | 49961 | 69994 | 700.04 | 70005 | NM* | 69928 | 700.16 698 .66 off
1/31/00 699.50 | 699.22 | 69880 | 699.17 § 69891 | 69888 | 69882 { 6UR.93 1 699.15 | 699.18 | 696.00 | 698.55 | 69938 699.08 {216
4/28/00 702.71 NM TO2A47 | T0262 | T02.28 | 70229 1 70220 1 70250 1 70244 | 702621 NM* | 70190 | 702.68 Ta1.43 7.1
/30/00 762.69 NM T02.04 | 70235 | F02.11 { 70211 ] 70202 1 70215 | 702.27 | 70235 | 69958 | 70180 | 70263 701.37 1474
TIABGD 702.37 NAM 701.65 702.01 701,75 § 70175 | T01.67 TOT80 | 70198 { 70204 | 699.20 | 70142 | 702.29 700.93 170.7
10/31400 T03.53 NM 70097 | 70132 | TORAS | TCLE2 | TO136 | T01t1 | 70124 1 70134 | 69738 | 70091 | 70154 693,12 17653
1731401 TO0.85 NM 700.25 1 700.60 { 70036 | 700.33 { 70026 | 70037 | 700.52 1 700.61 | 696.74 | 700.22 | 700.79 699 51 138.2

NM* Not measured due to maintenance being performed on TW-2 on day of measurements.

NM Not measured due to the presence of & pump in well 45,

NA Not

Available.

MSI. Mean Sea Level.

TW-2 Upper Aquifer Recovery Well.

gpm - Gatfons per minute.

Water-level elevations measured in wells GM-16, GM-10, WSU-24, and GM-26 are not required in the Final Interim Measures Design Plans

g

FELTHL wr

{Geraghty & Miller, Inc. 1995) but are being measured for additionat data.



ARCADIS GERAGHTYRMILLER

Table 4. Water-Leve! Elevations from Lower Aquifer Monitor Wells, Interiny Measures Capture Zone Monitoring, General Motors Corporation, Moraine, Ohio.

Water-Ievel Elevation {Feet MSL

T80

DN-13 Pumping Rate*

Date (M-1 (i3 (M4 GM-5 GM-TR | GM-9 | GM-11 | GM-13 § GM-14 | GM-15 | GM-20D | M73C gpm
1731196 T05.56 70546 | 70545 | 70550 | T05.85 | 70525 | V0353 | 70525 765.24 | T05.56 | T05.80 | T04.62 NA 1849
2/1/96 705.52 70538 | 70537 1 70543 | 705978 | 70512 | 70522 | 70515 765.11 70506 | 705.73 704.50 NA 1849
2/2/96 TG5.44 70530 | 70528 | 70536 | 70569 | 705.02 1 70313 | 70503 T05.00 | 70493 | T05.64 70438 NA 1849
2/3/96 70537 70521 | 70519 ) 70527 | 70561 | 70492 | 70504 704.94 70491 | TO4.83 | T05.57 704.23 NA 1849
2/4/96 70531 70513 | 76512 1 70521 70553 | 70481 | 70493 704,82 T04.80 | 70473 1 70550 | 704.14 NA 1849
2596 705.27 TO3.0G | 70508 1 70516 | T05.30 { TO4.77 | TO4.8% | T04.78 70475 | T04.67 | T05.46 | TO4.09 NA 1849
2/6/96 705.23 76503 | 70502 1 70511 70544 § 70471 [ T04.83 70472 70468 | 704.61 | 70541 704.03 NA 1849
2/7/96 70523 70502 | 70495 | 705,11 T05.42 | T04.67 | T04.8% 704 T04.67 | T04.56 | 70541 704,00 NA 1849
2/83/96 T05.11 T04.85 § 70486 1 70497 | 70530 | T04.48 | 704.65 704.53 70447 | 70438 | 70526 | T03.79 NA 1849
2/22/56 70399 70339 1 70336 | 70361 703.89 | Y0298 | 702,70 ¢ 702.12 70203 | 70391 | 70408 ] 70170 NA 1849
212796 70394 70333 | 703321 F03.55 | T03.84 | 70293 | 70265 | 702.07 70199 | 701.87 | 704.01 NA NA 1849
3/12/96 703.98 70339 | 70336 1 70353 | 70390 | 70257 | 70243 702.13 70201 1 70192 | T04.06 § 10224 NA 1849
6/10/96 708.83 TO8.18 | 70820 1 70843 | 70863 | TOB04 | 708.63 707.09 70698 | 10682 | 709.03 MNA NA 1849
7/31/96 706.68 70593 | 70589 | 706,18 | 706.39 | 78551 | 705.2] 704.59 704.45 { 706,02 | 70677 | 704.63 NA 1849
10/30/96 T03.88 | 70321 | 70318 | 70343 | 70371 | 70272 | 70245 | 70186 | 70174 ] T01.63 | 70391 | 70195 NA 1849
130/97 743,91 70332 | 70331 70354 | 703.82 1 70291 § 70267 | 70208 70194 | 70184 | 704.00 | 70220 NA 1849
4/30/97 705.11 70396 | 70398 | T04.89 | 70436 | 70439 | 704.60 | 704 4] 70435 § 70422 | 705.30 | 704.17 NA F849
7730157 795.36 T05.063 | 705.01 | TO5.14 | 705.43 | 704.61 § 70480 | 704.61 704.56 | 70441 | 70551 70437 | T03.86 1849
1030797 702.66 FG1.97 { 70193 | 70222 | 70248 | 70146 | T701.20 | 700.50 | 700.3% | 70022  702.67 700.62 | 70136 1849
1/30/98 702.50 701,88 1 70183 | 702.11 70239 | 70145 F 70147 | T700.52 | TO0.37 | 70024 | TO2.57 | T00.65 NA [849
4/26/98 704.74 T0407 70408 | 70432 ¢ 70457 | TO3.8Z | T03.43 702 .81 702.65 | 70254 | TO4.82 | 702.95 | 70383 1849
7/30/98 T05.52 70476 F 70475 70504 | 70526 | 70432 | 704.62 703.32 703.18 | 703.03 | 70557 | 70343 NA 1849
10/30/98 T02.60 FOE92 | 70192 1 70219 | 70243 | 70145 | 7012} 700.54 700,43 | 70031 | 70264 | 70071 NA {849
1/29/99 704.13 703.71 | 703.69 1 70385 | 704,19 | 70349 | 703.10 | 70249 70238 | 70242 | 70426 | TO281 | 703.56 [849
4/30/99 T03.88 | 703.24 | 70323 1 70348 | T03.73 | 702.86 | 702.59 | T01.99 | 701.86 NA 703.97 | 702.11 NA 1849
7129199 701.79 701.19 [ 70116 § 70141 TOL70 | 700,70 | 700,56 | 69997 | 699.80 | 69970 | 701.84 | 7000} NA 1849
10/29/99 699,92 699.36 | 69934 | 69956 | 699.8% | 698.82 | 69869 § 69813 69796 | 69793 | 699.92 698.22 NA 1849
1/31/00 699.26 698773 | 69872 | 69893 | 69928 | 69817 | 69304 | 69760 59730 | 69735 | 69928 | 69758 | 697.87 FRB49
4/28/00 702.38 T0O1.88 | TOL.B6 | 70206 | 76237 | 70156 | 70129 | 700.85 70061 | 70062 | 70245 760.85 NA 1849
330400 702.39 TOLES 1 TOLR3 | 70205 | 70236 | 0140 | 70122 700,77 700.54 | 700.55 | 70245 T00.77 NA 1849
7/28/00 702.48 FOL33 | 701,51 | 70173 | H02.04 | 70102 | 70088 | 70041 00409 | 0049 | 70211 T00.38 HA 1849
10/31/00 701.59 701.52 | 701.50 | 76G1.51 70297 | 70094 { 70119 | 70108 | 70077 | 701.00 | TOL.TY 700.97 NA 1849
1/31/01 700,73 700,26 1 70025 | T0045 | T00.79 | 699.66 | 699.62 699.18 698,99 ] 699.02 | T00.74 | 699.17 NA 1849
MSL Mean Sea Level.
NA  Not Available.
Water-level elevation data in well MT-69 are not required in the Final Interim Measures Design Plans (Geraghty & Miller, [ne. 19935)
but are being measured to provide ndditiona] data.

TH. dv

*Pumping rate for DN-13 remains constant at approximately 1849 gallons per minute {gpm).




ARCADIS srragHTYSMILLER

Table 5. Summary of Precipitation Measurements Recorded by the National Weather Service.
During February 2000 to January 2001, Davton, Ohio.

Date Actual Average Depariure fom
: Precipitation Precipitation Average
February 2000 2.15 217 (.02 below average
March 2000 221 342 1.21 below average
April 2000 419 346 0.73 above average
May 2000 2.98 3.88 0.90 below average
June 2000 298 3.82 0.84 below average
July 2000 2.97 3.54 (.57 below average
August 2000 264 3.20 (.56 below average
September 2000 284 254 0.30 above average
October 2000 3.25 248 0.77 above average
November 2000 2.32 3.07 0.75 below average
December 2000 2.41 293 (.52 below average
January 2001 0384 2.13 1.29 below average
Total 31.78 36.64 486 below average

All precipitation measurements are reported in inches.

GrFUBLIC Deiphi Therral itoring Mraeaes ANNUAL2D0C TableS doc



ARCADIS crracHTY&MILER

Fable 6. Detected Volatile Organic Componnds in Groundwater, Interim Measures Capture Zone Monitoring, General Motors Corporation, Moraine, Ohio.

TW-2 45

Constituents* 13196 7/31/96 _7/30/97  7/30/98  7/29/99  7/28/00  9/26/00 | 1/31/96 7/31/96 7/30/97 7/30/98 /20799 Q20/99  T/28/00%* 9/27/00%%
Benzene 3.9 1.6 1.2 1.4 - 1.0 - 2.2 - - - - 1.6 . -
Chlorobenzene - 55 2.5 1.9 -- -~ - 4.9 - - - B - - -
Chioroethane 17 - - - 6.5 47 31 19.9 16 - - 7.2 34.2 - -
Dichlorodifluoromethane - - - - - 3.3 18 - - e - 44 - - —
1, 1-Dichioroethane 110 506 176 277 254 226 278 69.6 45.6 24.5 17.7 10.7 1.6 3.1 3.7
1,1-Bichloroethene 1.2 - - -- - - - - - - - - - - -
trans-1,2-Dichloroethens L 4.4 26 28 3.1 3.4 29 3.7 3.4 3 - - e .4 1.3
cis-1,2-Dichloroethene - 413 35.2 338 325 400 225 - 6.2 1 - 2.8 - 46.9 392
Ethylbenzene 127 0.7 5.7 5.6 . 10.8 10.4 2.9 4.1 - - - - - —
Tetrachloroethene e [ 4 264 26.5 37.9 344 5.0 e - - - o - 9.4 7.7
Toluene 4 6.7 -- 1.8 - 29 -~ om -~ - - e - - .
L1, 1-Trichloroethane 49 9.7 143 85 11.3 7.5 4.5 - -- - -~ - - 55 5.7
Trichloroethene 43 64.6 735 66.5 65.7 49.2 431 56 8 24 1.3 4.4 - 66.9 828
Trichlorofluoromethane e - -~ - - - - -~ - - - - e - -
Vinyl Chleride 324 87 33 4.4 4.5 5.0 5.9 -- 14.1 - . 4 - 2.0 1.7
Xylenes 103 256 10.3 89 7.4 36.0 3.2 1 - - e -~ e - -
Total VOCs 457.5 239.8 212.6 189.8 194.3 220.8 130.2 169.8 112.4 30.9 19 33.5 57.4 135.2 142.1

*Analytical method for VOC analysis is SW-846 Method 8260,
All concentrations in micrograms per liter {(ug/L) as reported by the Iaboratory.

--  Not detected.
**(M-2 used as substitute for 48
G :pubdic/delphathernalfintorh Al 2000/ GWOTRE k1

Page T of 3
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Table 6. Detected Volatite Organic Compounds in Groundwater, [nterim Measures Capture Zone Monitoring, General Motors Corporation, Moraine, Ohio.

GM-6 GM-17

Constifnents* 1/31/96 7/31/96 _7/30/97 3/4/98 7/30/98 7/29/99 9/20/99 7/28/00 9/26/00| 1/31/96 7/31/96 7/30/97 T/30/98 T/29/99 9/21/99 T/28/00 9/27/00
Benzene 25 o e -- - -- w -- - 4.3 1.5 o - - - - -
Chiorobenzene - - - - - -- -~ - - 31 6.7 31 - - - . o
Chloroethane B3 243 19.5 e 154 9.1 36 -~ e 16.4 - - -- - 32 e -
Dichlorodifluoromethane - - o - -- 15 4.6 24 - e - - - . - 2.7 --

I, 1-Dichloroethane 88.5 826 554 353 393 383 332 i6.2 13.0 997 281 6.4 3.3 13 264 17.6 239
1,1-Dichiorocthene 1.2 - 1.8 -- 1.7 - 1.2 - - - - - - -- - -- -
trans-1,2-Dichloroethene | 9.1 6.5 3 2.4 3.6 2.7 2.0 2.4 22 9.9 24 - - - 2.6 2.2 25
cis-1,2-Dichloroethene - 974 119 824 106 8019 52.9 593 410 - 212 4.1 43 i3 30.0 349 416
Ethylbenzene 38.8 3.6 e - - - - - - - - e - - - e -
Tetrachlorocthene 10.3 68 94 94 .0 99.8 108 814 6359 51.5 1.2 1.2 14 2.6 4.7 - 432 24.6
Toluene 1.3 e -~ - - - e e -- - e - - - -- e -
1.1, 1-Trichioroethane 20 368 48.9 36.2 275 27.5 246 116 12.1 7 47 34 1.7 58 6.4 122 6.7
Trichloroethene 118 160 118 119 128 1) 78.2 53.6 56.6 39.2 345 44,6 43 451 287 68.4 48 4
Trichlorofluoromethane -~ - e e - - - - e - - - -- - - 1.5 -
Vinyl Chloride 16.3 21.4 7.8 23 14 5.3 1.6 50 37 16.6 -- - - - 14 - -
Xylenes 376 - - -~ - -- o~ - - - = -- - -~ -~ - -
Total VOCs 406.6 500.6 4674 3716 4353 3968 2833 2164 1801 1974  100.3 63 56.9 79.9 98.7 1821 1477

* Analytical method for VOC analysis is SW-846 Method 8260,

All concentrations in micrograms per liter (ug/L) as reported by the Iaboratory.

--  Not detected.

G publicfdetphith 75t et 12008/ GWOTRL xs

Page 2 of 3



ARCADIS GERAGHTY&MILLER

Table 6. Detected Volatile QOrganic Compounds in Groundwater,

Interim Measures Capture Zone Monitoring, General Motors Corporation, Moraine, Ohio.

Constituents*

1/31/96

9/22/99

Benzene

Chiorobenzene
Chloroethane
Dichloredifluoromethane
1,1-Dichloroethane
1,1-Dichlorocthene
trans-1,2-Dichloroethene
cis-1,2-Dichloroethene
Ethylbenzene
Tetrachloroethene
Toluene

I, 1,1-Trichlorocthane
Trichloroethene
Trichlorefluoromethane
Viny! Chloride

Xvlenes

416
105

1.5
2.7
22.6

Total VOCs

* Analytical method for VOC analysis is SW-846 Method 8260,
All concentrations in micrograms per liter (ug/L) as reported by the laboratory.

--  Not detected.

3/ public/delphith I/ isstery LI GWOTEL s
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e - -
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=705== GROUNDWATER CONTOUR (FEET MSL)
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SCALE
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SCALE

100 © 10C 200 300

705.25

GM~9

PRE-PUMPING POTENTIC
SURFACE -~ DEEP ON JANUARY 31, 1998

=

EXPLANATION

MONITOR WELL (DEEP)

RECOVERY WELL (OFF)

705.25 GROUNDWATER ELEVATION

(FEET MSL)

CAPTURE ZONE MONITORING
GENERAL MOTORS CORPORATION

MORAINE, OHIO

@ PUMP TO WASTE WELL (OFF)

m705== GROUNDWATER CONTOUR (FEET MSL)}
DASHED WHERE INFERRED

— =~ GROUNDWATER FLOW DIRECTION

METRIC 8 oy il
P T N T/ i ——

LT LT 4 R — B ITRGISON

(0H000294.0003.0004




CH-8
& 702.62

GM-18
702.20

0 300 FT
[ ]
GM-18 LEGEND
S MONITORING WELL (SHALLOW)
. RECOVERY WELL
701.90 GROUNDWATER ELEVATION (FEET MSL)
702.5— GROUNDWATER CONTOUR (FEET MSL)
DASHED WHERE INFERRED
—— - GROUNDWATER FLOW DIRECTION
7} TYTTYY CONE OF DEPRESSION
' GROUNDWATER DIVIDE
NA NOT ACCESSIBLE
CONTOUR INTERVAL 0.5 FEET
1. 45 5 USED AS A TEMPORARY RECOVERY WELL, 45 PUMPING RATE = 71.1 CPM
2. BASED ON HISTORICAL CAPTURE ZONE CONTOUR MAPS, THE 702.5
CONTOUR AND GROUNDWATER DIVIDE ARE INFERRED,
WATER-TABLE SURFACE-SHALLOW - T | Cangmron.s
ON APRIL 28, 2000 i T —
R Sety
CAPTURE ZONE MONITORING e i A e e
GENERAL MOTORS CORPORATION
o - MORAINE, OHIO 0H000294.0003.0004 3




[

—— — L GM-TR

7015'5 @ 702.37
; -~
£ ow-ts

o

X

@
: M73C

N\, ~7d0.85
I

300 FY

MONITORING WELL {DEEF)
PUMP TO WASTE WELL {ON)

GROUNDWATER ELEVATION (FEET MSL)

GROUNDWATER CONTOUR (FEET MSL)
DASHED WHERE INFERRED

GROUNDWATER FLOW DIRECTION
CONE OF DEPRESSION

NOT ACCESSIBLE

CONTOUR INTERVAL 0.5 FEET

DN-13 PUMPING RATE = 1B49 GPM

POTENTIOMETRIC SURFACE-DEEP
ON APRIL 28, 2000
CAPTURE ZONE MONITORING

\ua\nmamim

R Gauom

BT Emaront

Suite 130, Dy, (8 4300

Tokb 1A I3 Faw BH/AITR MORAINE! QHIO OHOOG29400“03{}004

GENERAL MOTORS CORPORATION




——

GM-8

702.35
L WS-19
U]

702,17 (SEE NOTE 1)

o ;/ | \

1. DUE TO THINMNING OF REGIONAL CLAY TILL IN THIS AREA, CAPTURE OF
YOCs IN GM—18 AND GM~15 IS LIKELY AFFECTED BY ON-13, THIS
15 SHOWN BY SIGNIFICANT DOWNWARD VERTICAL GRADIENT IN THIS AND
SURRQUNDING WELL ELEVATIONS,

2. 45 1S NO LONGER USED AS A TEMPORARY RECOVERY WELL AFTER

& 702.35

699.58

~

(ke NoTE 2)

Q 300 FT
T —
GM~18 LEGEND
S MONITORING WELL (SHALLOW)

L ] RECOVERY WELL
701.80 GROUNDWATER ELEVATION (FEET M3L)

702.5~ GROUNDWATER CONTOUR (FEET MSL)
DASHED WHERE INFERRED

w———m  GROUNDWATER FLOW DIRECTION
“TITTT" CONE OF DEPRESSION
GROUNDWATER DIVIDE

NA  NOT ACCESSIBLE
CONTOUR INTERVAL 0.5 FEET

TW-2 PUMPING RATE = 147.4 (AVERAGE)

§/25/00.
WATER-TABLE SURFACE -SHALLOW s R s
ON MAY 30, 2000 e NI iy
CAPTURE ZONE MONITORING e — g
GENERAL MOTORS CORPORATION
MOTORS CORD 0H000294,0003.0004 5




MTG9
NA

© 702.36

o

300 FT

_—

701.40
~ 7015~

e

T

-~ NA
\ CONTOUR INTERVAL 0.5 FEET

1. GM—14 IS SCREENED VERY DEEP {150 FT BGS) COMPARED
T¢ GM-13 (99 FT 8GS).

2. ON~-13 PUMPING RATE = 1B49 GPM,

LEGEND
MONITORING WELL {DEEP)
PUMP TO WASTE WELL {ON)

GROUNDWATER ELEVATION (FEET MSL)

GROUNDWATER CONTOUR {FEET MSL)
DASHED WHERE INFERRED

GROUNDWATER FLOW DIRECTION
CONE OF DEPRESSION
NOT ACCESSIALE

POTENTIOMETRIC SURFACE - DEEP
ON MAY 30, 2000
CAPTURE ZONE MONITORING
GENERAL MOTORS CORPCRATION
MORAINE, OHIO

4 b

\ma\pmm_—_-gm
N, GRIOTR

OH000294.0003.0004




GM~18
701.67

GM~8
£ 702.01

701.75 5

] 300 FT
— —
LEGEND

GM~18
S MONITORING WELL {SHALLOW)

L RECOVERY WELL
700.93 GROUNDWATER ELEVATION {FEET MSL)

702.0— GROUNDWATER CONTOUR (FEET MSL)
DASHED WHERE INFERRED

——— GROUNDWATER FLOW DIRECTION
TITITT coNE OF DEPRESSION
GROUNDWATER DIVIDE

NA  NOT ACCESSIBLE
CONTOUR INTERVAL 0.5 FEEY

TW-2 PUMPING RATE = 170.7 GPM

WATER-TABLE SURFACE-SHALLOW - o i
ON JULY 28, 2000 FE- T
B v
MORAINE, OHIO OHO00294.0003.0004 7
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E:GMWZB
i &
T (893.12)

o1 s .
701.12 .
']

GM-18
701.36

WSU-24
..... 2]

701.54

GM~-10

700.91 ®

300 FT

e

LEGEND

S MONITORING WELL (SHALLOW)
[ ] RECOVERY WELL {ON)
701.24 GROUNDWATER ELEVATION {FEET MSL)

701.5~ GROUNDWATER CONTOUR (FEET MSL)
DASHED WHERE INFERRED

/ 1(693.12) POSSIBLE MEASUREMENT ERROR

NA  NOT AVAILABLE
———- GROUNDWATER FLOW DIRECTION
TTTYY CONE OF DEPRESSION

GM-18

CONTQUR INTERYAL 0.5 FEET
TW-2 PUMPING RATE = 170.3 GPM

PROECT WANAGER

WATER-TABLE SURFACE-SHALLOW & ARG
ON OCTOBER 31, 2000

CAPTURE ZONE MONITORING

4 REN

130, Dok, e AXNG

GENERAL MOTORS CORPORATION

MORAINE, OHIO OHO00294.0003.0004

: %1 T BHIT0 For B14/M6 TN




?020 N ~ .: GM~ 7R ha™ —
~ @ 702.97

G139 OM~14
701.08

) 300 FT
i —
GM-9
(o) MONITORING WELL (DEEP)
) PUMP TO WASTE WELL (oN)
700.77  GROUNDWATER ELEVATION {FEET MSL)
~701.5~  GROUNDWATER CONTOUR (FEET MSL)
- DASHED WHERE INFERRED
' i GROUNDWATER FLOW DIRECTION
) Trrrre CONE OF DEPRESSION
AN NA  NOT AVAILABLE
\ CONTOUR INTERVAL 0.5 FEET
b DN~13 PUMPING RATE = 1843 GPM
g T g ey
POTENTIOMETRIC SURFACE DEEP e il e e
ON OCTOBER 31, 2000 o T D T
CAPTURE ZONE MONITORING R AR
GENERAL MOTORS CORPORATION
MORAINE, OHIO OHO00294.0003.0004 10




699! 3 .

_ " \\ o

7014

Gu-8
& 700.60

oM~160
. 700.36 1
GM—~18 700.33 :;;::‘ ;
700.26 2 o
GM—~10 L
S .

700,22

] MONITORING WELL {SHALLOW)
L RECOVERY WELL {(ON)
700.26 GROUNDWATER ELEVATION (FEET MSL)

700.0— GROUNDWATER CONTOUR (FEET MSL)
DASHED WHERE INFERRED

NA NOT AVAILABLE
et GROUNDWATER FLOW DIRECTION
§ 699.51 - " 7/ | TTTYTT CONE OF DEPRESSION

\ 4 CONTOUR INTERVAL 0.5 FEET

TW-2 PUMPING RATE = 158.2 GPM

a 300 FT
OM—-18 LEGEND

WATER-TABLE SURFACE-SHALLOW 2o | s
ON JANUARY 31, 2001 N L el a—
CAPTURE ZONE MONITORING e e e e

GENERAL MOTORS CORPORATION
MORAINE, OHIO 0HOG0294.0003.0004
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705 @700.79

699.020
Tt o W

0 300 FT
| . Mo
: . - o) MONITORING WELL (DEEP)
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\ A 700.74  GROUNDWATER ELEVATION (FEET MSL)
: i ~700.0—  GROUNDWATER CONTOUR (FEET Mst)
: o ; DASHED WHERE INFERRED
16 ' S /| == GROUNDWATER FLOW DIRECTION
=) & e 7P| TrrTTe CONE OF DEPRESSION

- \\\ NA  nNOT AVAILABLE
\N i CONTOUR INTERVAL 0.5 FEET

DN=13 PUMPING RATE = 1849 GPM

POTENTIOMETRIC SURFACE DEEP o, el e ey
ON JANUARY 31, 2001 N Lol - M
- CAPTURE ZONE MONITORING T R e e LA
GENERAL MOTORS CORPORATION
667 Ernarold Porkagy
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=TCA 116 |
S

200

™= ™= e ==

LEGEND

"] MONITORING WELL (SHALLOW)

& MONITORING WELL (SHALLOW) SAMPLED I
SEPTEMBER 2000

L4 RECOVERY WELL

* WELL SCREENED ABOVE THE UPPER CLAY TILL

AC ALLYL CHLORIDE

MEK 2=BUTANONE

CF CHLOROFORM

DCDFA DICHLORODIFLUOROMETHANE

1,1~DCA 1,1 ~DICHLOROETHANE
1,2-DCA 1,2-DICHLORAETHANE
1.1-DCE 1,1~DICHLOROETHENE
C~1,2-DCE  CIS—1,2~DICHLOROETHENE
T-1,2-DCE  TRANS~1,2-DICHLOROETHENE
1,1,1,2~-PCA 1,1,1,2—-TETRACHLOROETHANE
PCE TETRACHLOROETHENE
1,1,1-TCA 11,1 -TRICHLOROETHANE
1,1,2-TCA  1,1,2-TRICHLORQETHANE

CE TRICHLOROETHENE
TOFA TRICHLOROFLUOROMETHANE
ve VINYL CHLORIDE

ND  NON DETECT
ALL VOC CONCENTRATIONS ARE REPORTED IN
MICROGRAMS PER LITER (ug/L)

ADIS GERAGHTY&MILLER

6307 Eenargic Porkway
Suite 150, Pubils, OH 43018
Yo BI4SI64-2510  Fox GY4/784-1270

2000 VOC FIRST ANNUAL CONCENTRATIONS IN

UPPER AQUIFER MONITORING WELLS
GENERAL MOTORS CORPORATION,
MORAINE, OHIO

DATE PROECT MANAGER DRAWING NAME

VIAIGO0 N QUOTR | CRANMS-CMS\2000-01

DRAW LEAD DRSGN PEOF, T CHECKED

R SLeTH __inGuom
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Appendix B

Final Interim Measures Design Plans for the
Upper and Lower Aquifers
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