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1.0

1.1

INTRODUCTION

This report presents the results of the 4th quarter 1994 ground water
monitoring program performed by ERM Inc. at the AlliedSignal, Inc.
South Bend complex in South Bend, Indiana (Figure 1). Ground water
samples were collected during the week of December 5, 1994 and
represent the completion of the 13th year of ground water monitoring
at the AlliedSignal facility.

BACKGROUND

Environmental assessments of the AlliedSignal facility, dating back to
the 1970s, show the existence of two contaminate plumes in the ground
water beneath the facility. The two plumes are characterized as a
naphtha plume in the area of Plant 6/16 and a plume of volatile
organic compounds (VOCs) in the area of Plant 1 (Figure 2). Remedial
measures conducted at the facility have involved the installation of a
network of recovery wells in each of the plumes of contamination and
the installation of a network of monitor wells on-site and
downgradient to the site to monitor the efficiency of the recovery
systems and any movement of the contaminants.

The naphtha plume, discovered in 1978, is composed primarily of the
compounds naphtha and stoddard solvent. Five naphtha recovery
well systems were installed on the complex in 1978 for removal of
naphtha free product from the top of the water table. Each of the five
naphtha recovery well systems consists of a pumping well and a
product collection well. Two of the five naphtha recovery wells have
been deactivated because floating product is not present. The
remaining three systems continue to be operated even though they
produce relatively negligible amounts of naphtha free product. The
purpose for their continued operation is to contain the naphtha plume
on-site. Naphtha recovery system locations are shown on attached
Figure 2 and are identified in Table 1.

ERM, INC. - 1 ALLIEDSIGNAL\32063.00.013/10/95
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TABLE1
Naphtha Recovery Wells Included in Quarterly Sampling Program:

Ground Water Ground Water
Recovery Well In Operation Level Collected Sample Collected

E-3 YES YES YES
RWB-6 NO ' YES NO
RWB-16 YES NO* YES
RWB-21 NO YES NO
RWB-22 YES YES YES

* - Could not access the well with the water level pfobe

Early delineation of the VOC plume, composed primarily of
chlorinated hydrocarbons and their degradation products, indicated
some migration off-site to the east of the AlliedSignal complex. In the
mid-to-late 1980s, a VOC recovery well system was installed at the
downgradient limits of the AlliedSignal complex to capture the
contaminants before further migration from the site. The complete
VOC recovery well system includes 20 shallow and 1 deep VOC
recovery wells. Four shallow VOC recovery wells were disconnected in
December 1993 because of low yield. The active system includes 16
shallow and 1 deep VOC recovery wells that pump into seven
discharge points. The discharge sampling points and the recovery
wells they represent are presented in Table 2 and their locations are
shown in Figure 3.

TABLE 2
VOC Recovery Wells Included in Quarterly Sampling Program:

. VOC Ground Water
Sample/Discharge VOC Recovery Well(s) Relative Well Sample
Location Included In Sample Depth Collected

MH-2 RW-1, RW-2 Shallow YES
MH-3A RW-3, RW-3A, RW4 Shallow YES
MH-5 RW-5, RW-6, RW-7 Shallow
MH-8 RW-8, RW-9, RW-9A Shallow YES
RW-10, RW-11
MH-17 RW-17 Shallow YES
MH-18 RW-18 Shallow YES
MH-19 RW-19 Shallow YES
P-13 RW-13 Deep YES

Note - because the VOC recovery wells are part of a closed system,
water levels can not be taken.

ALLIEDSIGNAL\32063.00.013/10/95







To monitor the efficiency of the naphtha and VOC recovery systems,
and to delineate and monitor any movement of the contaminants at
the water table, and in the deeper portions of the aquifer, a ground
water monitoring system was installed on the site and downgradient of
the site. The ground water monitoring system consists of 27 shallow
wells that monitor the top of the water table aquifer and 17
intermediate and deep ground water monitoring wells that monitor
the deeper portions of the aquifer. Table 3 presents the monitoring
wells where ground water levels and/or samples were collected for this
quarterly ground water monitoring report. Figure 2 shows the location
of each of these monitoring wells.

TABLE 3
Monitor Wells Included in Quarterly Sampling Program:
Total Ground Water Associated
Depth Water Level Sample Clustered
Monitor Well  (Feet) Taken Collected Monitor well(s)
Shallow Wells
S-1 31 “A” YES
S-3 30 YES NO
S-4A NA YES YES
S-5 30 YES NO
S-8 25 YES NO D-3
S-9 22 YES YES D-4
S-12 30 YES NO
S-14 27 YES YES D-5
S-15 4 22 YES YES
S-16 22 YES YES D-8
S-17 30 “A” YES D-9
S-18 30 YES NO D-10
5-19 40 “B” NO
S-20 20 YES YES
S-21 25 “A” YES 5-D
S-22 27 “A” YES
S-23 30 “A” YES I-1, D-12
S-24 NA “A” YES
S-25 NA YES YES
S-26 NA YES YES
S-27 NA YES YES
7-25 25 YES NO 7-50
86-6 NA YES NO
86-7 NA YES NO
86-10 26 YES YES
86-15 24 YES YES
9-33 NA YES YES
ERM, INC. 6 ALLIEDSICNAL\32063.00.013/10/95
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Table 3 Continued
Monitor Wells Included In Quarterly Sampling Program
Total Ground Water Associated
Depth Water Level Sample Clustered
Monitor Well (Feet) Taken Collected Monitor well(s)
Intermediate Wells
(50 - 76 feet)
I-1 50 YES NO S-23, D-12
7-50 50 YES NO 7-25
D-8 60 YES NO S-16
D-7 76 YES YES
8-D 60 YES YES 7-D
Deep Wells
(95 -149 feet)
D-3 131 YES NO S-8
D-4 113 YES YES S-9
D-10 95 YES NO S-18
7-D 96 YES YES 8-D
D-12 149 YES NO S-23, I-1
Deep Wells
(191 - 207 feet)
D-5 183 YES NO S-14
1-D 207 YES YES
2-D 191 YES NO
5-D 191 YES YES S-21

NA - Not available

“A” - Water level could not be taken because the water level was below the top
of the dedicated bladder pump

“B” - Could not locate the monitor well -

QUARTERLY MONITORING PROGRAM

To meet the limitations and monitoring requirements set forth in a
discharge permit issued November 9, 1994 by the Department of Public
Works for the city of South Bend, Indiana, AlliedSignal must report,
on a quarterly basis, the analytical results of ground water samples
collected from all wells discharging into the city sewers. The active
recovery wells included under the discharge permit are 16 shallow and
1 deep VOC recovery wells and 3 naphtha recovery wells.

ERM, INC. 7 ALLIEDSIGNAL\32063.00.013/10/95
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To monitor the efficiency of the naphtha and VOC recovery systems
and to delineate and monitor any movement of the contaminants,
AlliedSignal also collects quarterly ground levels from 27 shallow
aquifer monitor wells, 14 intermediate/deep aquifer monitor wells and
5 naphtha recovery wells. Ground water samples are also collected for
laboratory analyses from 18 of the shallow aquifer monitor wells and 7
of the intermediate/deep aquifer monitor wells.

Necessary QA /QC samples included in the sampling program are
duplicate samples collected at a frequency of 10 % and laboratory trip
blanks collected at a frequency of one per day per shipping cooler
containing samples for volatile organic analyses. The sampling
program is presented in Table 4, and the sampling locations are shown
on Figure 2.

WATER LEVEL MEASUREMENTS

Depth to ground water was measured and the ground water elevations
calculated for the shallow and deeper aquifer wells and naphtha
recovery wells (Table 4). Depths were measured to the nearest 0.01 foot
using a Solinist electronic water level indicator. The top of casing
elevation for each of the monitor wells was provided by AlliedSignal.
In monitor wells S-1, 5-17, S-21, S-22, S-23 and S-24 the water level was
below the top of the dedicated bladder pump, and the water level could
not be taken. In the naphtha recovery well RWB-16, the probe of the
water level meter could not be inserted into the access slot at the top of
the well.

The potentiometric maps for the shallow and deep aquifers showing
depth and direction of ground water flow are presented in Figures 4
and 5, respectively. It should be noted that due to the sparse number of
control points for each of the three subdivisions of the deeper wells (i.e.
intermediate 50 - 76 feet, deep 95 - 149 feet and deep 191 - 207 feet), the
potentiometric map for the deeper portion of the aquifer (Figure 5)
includes ground water level data from wells ranging in depth from 50
feet to over 200 feet deep. The potentiometric map for the deeper
portion of the aquifer represents the general direction of ground water
flow but does not consider the potential for vertical gradients within
the aquifer or the potential existence of an aquitard separating shallow
and deeper aquifer.

ERM, INC. - 8 ALLIEDSIGNAL\32063.00.013/10/95






Table 4
Monitor Well, Ground Water and Sample Information

AlliedSignal South Bend, IN

Well Top of Water Standing Well Purge
Depth{ Casing Depthto | Elevation]| Locations| Water Diameter | Volume | Method used to
WeliNo. | (Ft) | Elevation |Water (Feet) (MSL) Sampled (Feet) (iInches) | (Gallons) Purge Well

Shallow Monitor Wells
s-1 31 728.09 >24.35 NA X Assume 7' 40 Bladder Pump
S-3 716.65 20.22 696.43 4.0 ‘

S-4A 711.00 14.08 Assume 16' 1.5 Bladder Pump
S5 712.83 13.41 4.0
S-8 714.65 18.54 40
S-9 714.17 17.20 40 Bladder Pump
S-12 721.45 19.67 4.0
s-14 711.86 15.63 4.0 Bladder Pump
s-15 714.37 18.69 . 40 Bladder Pump
S-16 716.18 18.45 40 Disposable Bailer
S-17 716.97 >19.3 40 Bladder Pump
s-18 715.41 16.36 40
s-19 723.38 | Not located 4.0
$-20 709.97 14.90 5 4.0 Bladder Pump
S-21 711.33 >14.2 Assume 11’ 40 Bladder Pump
S-22 709.33 >13.12 Assume 14’ 40 Bladder Pump
s-23 710.24 >16.1 Assume 14' 40 Bladder Pump
S-24 713.03 >16.0 Assume 14’ 15 Bladder Pump |
$-25 © 710.60 15.33 695.27 Assume 10 15 Bladder Pump
S-26 71450 17.54 696.96 Assume 13’ 15 Bladder Pump
S-27 715.40 19.19 696.21 Assume 11' 15 - Bladder Pump

720.47 20.54 699.93 1.5

716.69 18.14 698.55 Assume 15’ 15 Bladder Pump

715.00 16.12 698.88 15

714.15 15.63 698.52 1.5

86-10 715.06 16.61 698.45 1.5 PVC Bailer
86-15 715.06 16.92 698.14 1.5 PVC Bailer

Intermediate Monitor Wells ( 50 - 76 feet)
I-1 50 711.58 18.31 693.27 40
7-50 50 NA 20.06 NA 1.5
D-8 -60 717.07 19.25 697.82 40
D-7 76 713.83 16.22 697.61 4.0 Grundfos Pump
8-D 60 714.56 17.05 697.51 1.5 Bladder Pump

Deep Monitor Wells (95 - 149 feet)
D-3 131 714.45 17.64 696.81 4.0
D-4 113 717.85 20.41 697.44 4.0 Grundfos Pump

D-10 95 716.43 17.13 699.30 40
7-D 96 71485 18.58 696.27 15 Bladder Pump
D-12 149 710.35 21.37 688.98 4.0

Deep Monitor Wells (191 - 207 feet)
D-5 183 712.07 14.93 697.14 4.0
1-D 207 71417 15.90 698.27 15 Bladder Pump
2-D i 715.36 17.45 697.91 15
5D 191 712.01 23.61 688.40 1.5 Bladder Pump

MSL - Elevations referenced to Mean Sea Level

NA - Not Available

Dupe - Duplicate analysis conducted on the sample

X XX XK XX

9-33
86-6
86-7

RBEEENESEESNBBELBNNNENREES
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Table 4 (Continued)
Monitor Well, Ground Water and Sample Information
AlliedSignal South Bend, IN

Well No.

Well
Depth

Top of
Casing
Elevation

Depth to
Water (Feet)

Water
Elevation

(MSL)

Locations
Sampled

" Standing
Water

(Feet)

Well
Diameter
(Inches)

Purge
Volume
(Gallons)

Method used to
Purge Well

Naptha Recove

; Wells

RWB-6
RWB-16
RwB-21
RwWB-22

E-3

NA
NA
NA
NA
NA

715.80
715.30
717.62
715.11

714.50

20.27
No access
20.93
22.60
18.13

695.53
NA
696.69
692.51
696.37

Spigot

Spigot
Spigot

VOC Recovery Sampling Locations

MH-2
MH 3A
MH-5
MH-8
P-13
MH-17
MH-18

MH-18

Spigot
Spigot
Spigot
Spigot
Spigot
Spigot
Spigot
Spigot

MSL - Elevations referenced to Mean Sea Level
NA - Not Available
Dupe - Duplicate analysis conducted on the sample

\32063.00\Quarter Report\Well/sample data







SAMPLING METHODOLOGY

PURGING

All monitor wells were purged a total of three (3) well volumes prior
to sample collection. Table 4 includes the volume of water purged
from each monitor well and the method used to purge each well. The
dedicated bladder bump in monitor well 2-D malfunctioned and could
not be field repaired. Therefore, no sample could be collected from this
well during this sample round.

To purge the naphtha recovery wells and VOC recovery wells, the
spigots were opened and allowed to discharge into a pail for
approximately five (5) minutes before samples were collected.

The purged water was collected and disposed into collection sewers on
site for all monitor wells with historic occurrences of ground water
contaminants.

SAMPLE COLLECTION

All monitor wells (except S-16, 86-10, and 86-15) were sampled directly
from the outlet of the dedicated bladder pump after the well had been
purged. Monitor wells 86-10, and 86-15 were sampled with a dedicated
PVC bailer and monitor well S-16 was sampled with a disposable bailer.
Samples from the naphtha recovery wells were collected directly from
a tap at each recovery well and samples from the VOC recovery wells
were collected from taps at representative locations along the recovery
system. Figure 3 shows the VOC recovery system and the sample
locations.

All ground water samples were measured in quadruplicate in the field
for pH, specific conductance, and temperature and the results recorded
onto sample data sheets. Table 5 contains the average results of these
field measurements. All field notes were recorded in a site specific
field note book. Samples were placed in insulated coolers with sealed
bags of crushed ice and shipped, via over-night delivery service, to
Aqua Tech Environmental Laboratories, Inc. under the appropriate
chain of custody. Samples were analyzed from this 4th quarter 1994
sampling event for VOCs by EPA Method 8240.

ALLIEDSIGNAL\32063.00.013/10/95
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Table 5
Results of Ground Water Field Parameters
AlliedSignal Facility South Bend, IN
Week of December 5, 1994

.....

S-23 7.38 788 11.9 MH2 | 7.23 | 1158 | 11.7

S-24 7.14 1898 12.1 MH-3A 7.22 1088 10.7
S-25 7.07 1193 11.7 MH-5 7.58 1403 10.7
S-26 7.34 1320 10.1 MH-8 7.15 2133 12.8
s-27 7.22 1435 11.2 P-13 7.28 1455 14.2
MW 8-33 7.59 580 12.4 MH-17 7.13 2168 17.1
MW 86-100 7.47 1540 13.2 MH-18 7.24 1418 14.5
MW 86-1§ 7.13 2878 13.9 MH-19 7.30 1208 13.3

14 _
32063.00\ GW parameters\12/94 Parameters
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QUALITY ASSURANCE/QUALITY CONTROL (QA/QC)

In accordance with QA/QC procedure, duplicate samples were collected
at a frequency of 10 %. Duplicate samples were collected from each of
the four well types sampled. For the monitor wells, a duplicate sample
was collected from the shallow well S-14 and the deep well D-4. For the
recovery wells, a duplicate sample was collected of the VOC sample
collection point MH-3A and naphtha recovery well RWB-22.
Laboratory trip blanks were included in each shipping cooler
containing samples for VOC analyses and were submitted for analyses
along with the other samples. Laboratory results were submitted to
ERM in the form of laboratory data sheets along with a magnetic file of
the results on computer disc. The data was electronically transferred,
from the computer disc into a data base maintained by ERM. Sample
data sheets of ground water and QA/QC are maintained in ERM files
and are available upon request.

ANALYTICAL RESULTS

The analytical data tables containing the complete list of analytical
results for the December 1994 sampling event are presented in
Appendix A. Appendix B contains both the current and historic data
showing only the constituents detected above the laboratory detection
limit for each sampling location.

The most recent VOC analytical results of ground water samples are
generally consistent with the results of analyses from previous
sampling events. The primary constituents of concern are:

Parent Compounds

Trichloroethene (TCE)
1,1,1-Trichloroethane (1,1,1-TCA)

Degradation products of the parent compounds

trans-1,2-Dichloroethene (considered together
cis-1,2-Dichloroethene as DCE)
1,1-Dichloroethane (1,1-DCA)

1,2-Dichloroethane (1,2-DCA)

1,1-Dichloroethene (1,1-DCE)

Vinyl Chloride

ALLIEDSIGNAL\32063.00.013/10/95




-~ pa
I N Iy o BN T aEy o E e . { ,
s y ’ ) ¢ \ i




\'
'l
/o
!

- .= L)

Other VOC compounds detected in the ground water samples include
Acetone, Benzene and 2-Butanone (MEK).

VOC RESULTS SHALLOW MONITOR WELLS

VOC concentrations in the shallow monitor wells are greatest in the
on-site wells and decrease to the north and east of the facility. Three
monitor wells, upgradient to the VOC recovery system, show
increasing concentrations of some VOC compounds. These wells
include; monitor wells S-17, 86-15 and S-16.

The compound 1,1,1-TCA showed an increase in concentration in
monitor well S5-17 during this sampling event. 1,1,1-TCA was also
detected in monitor well 86-15 for the first time since September of
1993. Vinyl chloride was detected for the second straight sampling
event in monitor well 86-15. Historically, the vinyl chloride
concentration has been non-detect in this well.

Monitor well 5-16 continues to show an increase in the TCE
concentration. TCE concentrations have steadily increased, with minor
fluctuations, from a March, 1991 level of 35.8 pug/1 to the highest level
ever of 261 g/l detected in this event.

Upgradient monitor well S-1, has again detected low concentrations of
VOC ‘s. In this sampling event, cis-1,2-DCE was detected at 6.3 pg/1.

VOC RESULTS DEEP MONITOR WELLS

Total VOC concentrations in all deep monitor wells are consistent with
historical results and generally indicate a stable or decreasing trend.
The most significant decreasing trend is apparent in well 7-D where it
has decreased from a high of 286 ug/1 total VOCs in July of 1987 to the
current level of 11 pg/1 detected during this sample round. Well D-4
has detected vinyl chloride in eight (8) consecutive episodes.

NAPHTHA RECOVERY WELLS

The naphtha recovery wells are generally consistent with previous
sampling events but show an increase in total VOC concentrations
primarily due to the detection of 2-Butanone (MEK) in wells E-3 and
RWB-22. In well E-3, MEK was detected at a level of 215 pg/l and in
well RWB-22 it was detected at 385 pg/l. Acetone was also detected in

16 ALLIEDSIGNAL\32063.00.013/10/95
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6.0

RWB-22 at a level of 129 pg/l. MEK and acetone have occasionally
been detected in past sampling events.

VOC RECOVERY WELLS

The VOC Recovery System has been changed so that there are now
seven (7) shallow well pumping stations recovering ground water
from a series of sixteen (16) shallow recovery wells located along
Bendix Drive. Additionally, there is one (1) deep recovery well, RW-
13.

Analytical results from this sampling event are generally consistent
with the previous sampling events for all locations except MH-19. In
the ground water sample collected from MH-19 which monitors the
water being pumped from recovery well RW-19, the compound 1,1,1-
TCA showed an increase in concentration from its first detection of 17.5
pg/1in February of 1994 to the current level of 220 pg/l. The ground
water sample from MH-8 which monitors ground water from recovery
wells RW-8, RW-9, RW-10 and RW-11 also shows a general increase in
the level of vinyl chloride from 71 pg/1 in September of 1988 to its
current all time high of 185 pg/1.

FIELD BLANKS, DUPLICATES, QA/QC

VOCs were not detected in any of the field blanks. The two duplicate
sample results show that all compounds were within acceptable limits
for comparability.

SCHEDULE

The 1st quarter 1995 sampling episode is scheduled for the week of
March 13, 1995. Samples will be collected for both VOC and inorganic
analyses.

DATA:PROJECT:32063.00:4TH QUARTER REPORT
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Appendix A

Analytical Results
December 1994
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