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INTRODUCTION

This report provides the results of investigations of the extent of TCE
(trichloroethylene) in the area east of Fairground Road and the Montgomery Zoo, north of
Chisholm Street, and in the Vista View Development. This investigation was performed
from January 15 through February 16, 2001 and was a continuation of efforts to delineate
TCE in the shallow sediments and ground water in the above areas. A MIP (membrane
interface probe) was used to conduct real-time measurements of sediment conductivity and
to screen for chlorinated hydrocarbons to assist in selecting depths to collect samples for
laboratory analyses. A Geoprobe was used to collect sediment and ground-water samples.
Twenty-five (25) probeholes were completed in the areas described above. The locations
of these probeholes (PH 34-PH 58) are shown on Plate 1.

METHODOLOGY

The MIP and soil-conductivity probes were provided and operated by Zebra
Environmental Corporation. The MIP is a screening tool used to detect volatile organic
compounds in sediments and ground water adjacent to the probe. Detections for this
investigation were accomplished by heating the MIP to above the boiling point of TCE.
Vapors that are released by the heating cross the membrane of the MIP and are conveyed
to the surface by an inert carrier gas. A laboratory-grade PID (photoionization detector) and
an ECD (electron-capture detector) were used to analyze the vapors released by the
heating. The MIP was advanced at 1-foot intervals so that a continual record of potential
occurrences of chlorinated hydrocarbons could be recorded. Measurements with the ECD
were important particularly because it is sensitive to occurrences of TCE. Equipment for
the MIP also included a system-controller unit, laptop computer, printer, compressed carrier
gas, “trunk lines”, and associated tools and supplies.

F:\Secretary\2000\0700\024\WMIP-final rpt.wpd 1
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Typically, an initial probehole was driven with Geoprobe 5400 Series equipment to
the first distinct clay beneath the water table. This first distinct clay was identified by review
of the conductivity measurements. Measurements with the MIP were reviewed to identify
depths of potential TCE occurrences.

After completing the initial probehole, a second probehole was driven within about
3 feet of the initial probehole so that sediment and ground-water samples could be
collected. Continuous sediment samples were retrieved from this second probehole and
described by an on-site geologist to verify the lithologies interpreted with the soil-
conductivity probe. The ground-water samples were collected by the “drop-out-screen”
method, which produced ground-water samples from 1- to 3-foot intervals. This second
probehole also was advanced to the depth of the first distinct clay.

A combination MIP/soil-conductivity probe was used to drive the initial probehole.
The MIP tool, however, is more sensitive to the driving forces than is the soil-conductivity
tool. Consequently, a Geoprobe Direct Sensing Soil Conductivity system was used to
measure sediment conductivity when there was “refusal” of the combination MIP/soil-
conductivity probe. Refusal typically would occur at a zone that contained gravel. Upon
refusal, the combination tool would be withdrawn from the probehole and a new, adjacent
probehole would be driven with only the soil-conductivity probe. The contacts of the soil-
conductivity probe on the combination MIP/soil-conductivity probe were in a dipole array.
The contacts of the soil-conductivity probe were in a Wenner array when only the soil-
conductivity probe was used.

Probeholes were grouted to the land surface immediately upon completion of the
sample collections. Each probehole was pressure grouted by “bottom-up” pumping of a
bentonite slurry through the drive pipe. Bentonite was injected until it overflowed at the land

surface.
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The performance of the MIP and soil-conductivity systems were checked at the
beginning of each work day, when there was a change or adjustment to the MIP or soil-
conductivity systems, or a change in the system parameters. Performance of the MIP
system was checked by introducing a measured amount of TCE onto the MIP membrane,
measuring the trip time and magnitude of the detector responses, and comparing these to
standard-performance values. The performance of the soil-conductivity probe was verified
with a series of electrical-conductivity measurements and was checked for both isolation
and continuity with a hand-held multi-meter. Upon satisfactory completion of these tests,
the probe was calibrated by using a series of solutions with known electrical conductivities.

The probes and associated rods were cleaned prior to use at each probehole site.
Cleaning was accomplished by: (1) Alconox wash; (2) wash with tap water; and (3)

wash/rinse with deionized water.

RESULTS

Plots of the data, with field notes, from the MIP and the soil-conductivity probes are
shown in Attachment A. Shown in Attachment A are the sediment conductivities in
milliSiemens per Meter (mS/M), the speed (in feet per minute) of advancement of the probe,
the measurements from the PID (shown as Detector 1) in microvolts (uV), the
measurements from the electron-capture detector (shown as Detector 2) in microvolts, and
the temperature of the MIP. The “dips” in the plots for the speed of advancement of the
probe and the temperature result from the pauses at 1-foot increments to heat the MIP to
the boiling point of TCE.

There is signal noise within the data from the detectors and, sometimes, there is
“pbaseline drift” of the data for the detectors. This drift commonly results from increases in
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the soil moisture as the MIP probe advances. The technicians that operated the MIP and
soil-conductivity probe removed the signal noise and provided “corrected” values for the
ECD response. A plot of sediment-conductivity, corrected MIP responses, stratigraphy, and
the concentrations of TCE in ground-water and sediment samples are provided in
Attachment B for each of the 25 probeholes. Ninety-two (92) sediment samples and 53
ground-water samples were collected from the 25 MIP sites (probeholes PH 34 through 58
of Plate 1). The analytical results for the sediment and ground-water samples are compiled
in Tables 1 and 2, respectively. These tables also include previous data for the Coliseum
Boulevard Site investigations.

The peak and average, corrected, MIP data (for the ECD) were correlated to the
concentrations of TCE in the sediment and ground-water samples to determine whether the
MIP probe might be used, alone, to expedite delineations of the TCE. The peak ECD
values were used ultimately for the comparisons because there was no improvement of the
correlations when the average ECD values were used.

A plot of the peak values for the ECD of the MIP and the corresponding, by depth,
TCE concentrations is shown in Figure 1. For the plot, “non detects” in the TCE
concentrations were entered as a “zero.” Review of Figure 1 indicates that there is a break
in the data such that TCE concentrations less than 500 (ug/L) micrograms per Liter
qualitatively correlated with less than 50,000-microvolt outputs from the ECD of the MIP.
Further, TCE concentrations greater than 1,000 pg/L qualitatively correlated with greater
than 150,000-microvolt outputs from the ECD of the MIP.
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CONCLUSIONS

. MIP-TCE data from this investigation can be divided into two groups: (1) MIP
(electron-capture detector) responses less than 50,000 microvolts; and, (2) MIP
response greater than 150,000 microvolts.

. MIP data do not correlate sufficiently to provide for use of the MIP to predict the
concentrations of TCE in ground water or sediments at the Coliseum Boulevard Site.

. MIP responses (electron-capture detector) that are greater than 150,000 microvolts
may indicate ground water at the Coliseum Boulevard Site that contains at least
1,000 micrograms per liter of TCE.

. MIP responses (electron-capture detector) that are less than 50,000 microvolts
might be indicative of ground water at the Coliseum Boulevard Site that contains
less than 500 micrograms per Liter of TCE.

. The MIP (electron-capture detector) can be used to search qualitatively for zones
of shallow ground water, within the Coliseum Boulevard Site, that contain at least
1,000 micrograms per liter of TCE. The results of such investigating with the MIP
should be verified with selective collection and analysis of ground-water samples.
The results of these additional investigations should be reviewed continually to
determine whether the MIP also might be used to identify TCE concentrations that
are less than 1,000 micrograms per Liter.
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Table 1

Tabie 1. Resuits of analyses for volatile organic compounds in saediment sampies; Coiiseum Bivd. Plume investigation; Montgomery, Aiabama.

{Concentrations are in ug/kg [micrograms per kilogramj)

24 02/17/00
2 02117/00
T 0218100

5 02/18/00

BT L N S e b
02/17/00

12 02/18/00

T PH-5 1 02/22/00
8 02/22/00

18 02/22/00

PH-6 1 02/23/00

75 02/23/00

Depth of cT cis-DCE 1,1-DCE Ve M,P Xylenes” | Toluene® | Ethylbenzene®| O-Xylene® MC
Sample MiP Sample Sample 3.0 ug/kg™ | 0.1 pg/kg™ | 3.0 ughkg™* 1 0.1 uglkg* | 3.0 ug/kg™™| 0.1 ug/kg* | 3.0 ug/kg™ | 3.0 ugkg™ | 3.0 ug/kg™| 3.0 uo/kg™ 3.0 ugkg™ | 3.0 mgikg™
identifter identifier (ft. BLS) Date Lab? Field' Lab” Field' Lab® Field’ Lab? Lab? Lab® Lab® Lab®
PH-1 1 02/16/00 NS ND NS ND ND NS NS NS NS NS
8 NS ND
- I ITL = — AN L7 ] (sl e ety | e e e [
PH-2 1 02/16/00 NS
9 02/16/00 NS ND
11.5 02/16/00 NS ND
17 02/16/00 NS ND

e R T e T T A £ SRR M S
ND ] NS Tr NS T
ND NS NS NS
ND B WL
ND NS NS
ND NS NS
ND NS NS

Pl JRC MR
ND NS NS
ND NS NS
ND NS NS

L Pr7 S e T = RRCLI g
o L T T T Ty L P N R T il B e Sy TR RS
PH-8 1 02/23/00

7 02/23/00
17

R R I T,

1 02/23/00
7
15

6.5 02/23/00

NS ND

NS ND

NS ND

tFope et Sk i s i
NS

NS ND

NS ND

17.5 02/23/00
1 02/23/00 NS ND
7 02/23/00 NS ND
225 02/23/00 1 o ND _
i R R R R L e T T T T SR A ORI AR
02/23/00 ND NS T Ns NS
75 02/23/00 ND NS NS ND NS NS NS
125 02/23/00 ND NS NS ND NS NS | NS
1 03/01/00 ND ND ND ND ND NS NS
10 03/01/00 ND ND ND ND ND NS NS
10 03/01/00 ND - - -~
1 02/28/00 ND ND ND ND
8 02/28/00 ND ND ND ND
145 02/28/00 ND | ND ND Lsz ND
R R LA o R S D S TSt e R S R R [ e
1 " 02/28/00 1 ND ND ND ND
10 02/28/00 ND ND ND ND
20 02/28/00 ND ND ND ND
- ~ 02/28/00 ND - ND ND
PH-16 A 1 02/28/00 ND ND ND
: 7 02/28/00
16 02/28/00
HA-1 ' 0.5 02/29/00
HA-2 0.5 03/01/00
HA-3 0.5 03/01/00
Continued on next page
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TABLE 1--Continued

{Concentrations are in ug/kg [micrograms per kilogram})

05/15/00

44,
10.5-11 05/16/00
14-14.5 05/16/00
21215 05/16/00
24
10-10.5 05/18/00
12.5-13 05/18/00
265-27  05/18/00
445 5/22/00
9.5-10 05/22/00
225
99.5 05/23/00
24.5-25 05/23/00
24.525 05/23/00

T 0515000

Depth of PCE TCE cT cis-DCE 1,1-DCE ve M,P Xyienes® | Toluene® | Ethylbenzene®| O-Xylene® mC
Sample MiP Sample Sample 2.0 ug/kg” | 3.0 ug/kg™ | 2.0 ug/kg™ | 3.0 ug/kg™ | 2.0 ng/kg” | 3.0 ugrkg™ | 2.0 ug/kg” | 3.0 ug/kg™™ | 2.0 ug/kg™ | 3.0 ug/kg™| 2.0 ug/kg* | 3.0 ug/kg™ | 3.0 ughkg™ 3.0 ughkg™ | 3.0 ug/kg™ | 3.0 ughkg™ 3~0m9/2kg"
identifier Identifier (ft. BLS) Date Field? Lab® Field? Lab? Field® Lab® Field? Lab? Field? Lab? Field® Lab? Lab? Lab? Lab? Lab® Lab
PH-17 354 05/08/00 ND NS ND NS ND NS ND NS ND NS ND NS NS NS NS NS NS
885 05/08/00 ND NS ND NS ND NS ND ] NS ] ND | NS ND NS NS NS i NS
PH-18 354 05/09/00 ND NS ) NS D N 3.0 3.0 ND NS NS NS
75-8 05/09/00 ND ND NS NS NS
Dup* 7.5-8 05/09/00 ND NS NS NS
9510  0509/00 NS NS
PH-18 © 354 05M0/00
6-6.5 05/10/00
8-8.5 05/10/00
i _M812  05/1000
- 555 05/11/00
10.5-11 05/11/00
21215 05/11/00
12.5-13 05/12/00
22.5-23 05/12/00
Il AT s P ]

. 05/24/00
9.5-10 05/24/00
26265 05024000 |
555 052500
5-5.5 05/25/00
7-75 05/25/00
. 15.5-16 05/25/00
{Concentrations are in ng/kg [micrograms per kilogram])
Depth of PCE TCE cT cls-DCE 1,1-DCE vC M,P Xylenes® | Toiuene® | Ethylbenzene® | O-Xyiene® MC
Sample MIP Sample Sample 3.0 ug/kg** 3.0 ugkg** 3.0 ugkg™ 3.0 ugkg™ 3.0 ugkg*™* 3.0 ,ag/i(g"‘ 3.0 ,ug/fg" 3.0 ,ag/fg" 3.0 ,ug/i(g"" 3.0 ,ug/fg"" 3.0 mg/l(g"
Identifier Identifier (ft. BLS) Date Field Lab® Field Lab® Field Lab® Field Lab® Field Lab® Field Lab Lab Lab Lab Lab Lab
PH-28 7-8 08/21/00 N/A ND N/A ND N/A ND N/A ND N/A ND N/A ND ND ND ND ND ND
' 17-18 08/21/00 N/A ND N/A ND N/A ND N/A ND N/A ND N/A ~_ND N ND ND qu ,,, N-RV
[P e e e S ik e e e P e A = L e Aol s fpeeerey v PR R R 7 bt e o e e R = c - |
PH-30 7-8 08/22/00 N/A ND N/A ND N/A ND N/A ND N/A ND N/A ND ND ND ND ND ND
13-14 08/22/00 N/A ND N/A ND N/A ND N/A ND N/A ND N/A ND '1[2,«, _I‘J_Pﬂ )
£ = e e BT e A T s e [ s Etat T g e 4 ST TR i AT 2 SR * e e SR
5.5-6.5 08/25/00 N/A ND N/A ND N/A ND N/A ND ND ND
o ND ND ND
= s s 419';_135_% S ’;,;UA— N~D i %&@@%J : A T e T e B AR R R |
6.5-7.5 08/23/00 N/A ND N/A | ND ND ND ND ND
I .. 3738 08/23/00 ND N/A ND N/A ND N/A N0 | _ND ND ND
i m 45 0812900 ND NIA ND NIA ND NIA ND | ND ND ND
Continued on next pag
Page 2 of 4
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Table 1

TABLE 1-Continued

(Concantrations are in ug/kg [micrograms per kiiogram])

PH43

'niil"-ﬂ_)’- AR

ZT-06

ZT-11

38-38.5
40.5-41

10-10.5
23-24
24.5-25
32-33
34

22.5-23
37-37.5
42-43

4344

11-12
29-30
34.5-35.5
35.5-36

7-8
26-27
33.5-34.5

.5. e
14-145

o190t

01/24/01
01/24/01
01/24/01
01/24/0

01/25/01
01/25/01
01/25/01
01/25/01
01/25/01

Pt T e AR B
01/29/01
01/29/01
01/29/01
01/29/01
01/29/01

01/30/01
01/30/01
01/30/01

0131001
01/31/01
01/31/01

e

02/01/01
19-20 02/01/01
32.5-33.5 02/01/01
. e s 200
ZT-18 12-13 02/06/01
23-24 02/06/01
24-24 5 02/06/01
N T P B O T L S A i, o M i Sl R e T T S

PH-46 ZT -1 5 '9-10 02/07/01
22.5-23.5 02/07/01
02/07/01

L e T e ]
02/07/01
02/07/01
02/07/01
02/07/01
27-28 02/07/01

Depth of cis-DCE 1,1-DCE vC M,P Xylenes® | Toluene® | Ethyibenzene’| O-Xylene® MC
Sample MiP Sample Sampile 3.0 ughkg* 3.0 ugkg™ 3.0 ug/kg™ | 3.0 ugrkg™ | 3.0 ugkg™ | 3.0 uglkg™ 3.0 ugrkg™ | 3.0 mg/kg**
Identifier Identifier (ft. BLS) Date Field Field Lab® Field [ab* Field Lab* [ab*® Lab® Lab® Lab® Lab®
PH-34 ZT-03 12.5-13 01/23/01 N/A N/A ND N/A ND N/A ND ND ND ND ND ND
30.5-31 01/23/01 N/A N/A ND N/A ND N/A ND ND ND ND ND
41542 01/24/01 N/A ND N/A N/A ND ND ND ND ND
I 42-42.5 _01/24/01 Na _Np _N/A _ND N/A _ND ND ND | ND G ND | ND
PH-35 ZT-04 13-14 01725101 NIA ND ' "ND N/A ND ND ND ND
28-29 01/25/01 N/A ND ND N/A ND ND ND ND ND
34.5-35 01/25/01 N/A ND ND N/A ND ND ND ND ND
35-355  01/25001 N 18, 'ND ND NIA ND ND ND _ ND | ND
PH-36 ZT-05 6-6 5 01/17/00 ; e ND ND ND ND 4 5
23-23.5 01/17/00 ND ND ND ND 6.3
i AR [ ¥ 5-32 = 01/17/00 ~ ND
PH-37 ZT-07 10 5~ 11 01/19/0
13.5-14 01/19/00
30.5-31 01/19/00
. 31315 01/19/00
PH-38 ZT-08 ©15-155 012301
37.5-38 01/23/01

Page3of4
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Table 1

TABLE 1-Continued
{Concentrations are In ug/kg [micrograms per kilogram])
Depth of TCE CT B cis-DCE 1,1-DCE vC M.P Xylenes” | Toluene” | Ethylbenzene | O-Xylene” MC
Sample MIP Sample Sample 3.0 ug/kg™ 3.0 ug/kg™ 3.0 ugrkg™ 3.0 ugrkg™ 3.0 ug/kg™ | 3.0 ug/hkg™ | 3.0 ug/kg™ | 3.0 ug/kg™ | 3.0 ugrkg™ | 3.0 mglkg**
Identifler Identifler (ft. BLS) Date Field Lab® Field Lab® Field Lab® Field Lab“ Field Lab® Lab” Lab® _l.a_bZ Lab® Lab*
PH-48 ZT-17A 11-12 02/08/01 N/A ND N/A ND N/A ND N/A ND N/A ND ND ND ND ND ND
18-19 02/08/01 N/A ND N/A ND N/A N/A ND N/A ND ND ND ND ND ND
. ) 19195 0200801 | NA ND NA _ND
 PH49 zZT-19 14-15 02/08/01 CONA ND NA | ND
26-27 02/08/01 N/A ND N/A ND
31-31.5 02/08/01 N/A ND ND
31.5-32  02/08/01 ND
- PH-50 ZT-22
02/09/01
d .. 858 02/09/01
PH-51 ZT-23 02/09/01
10-11 02/09/01
11-12 02/09/01
PH-52 ZT-13A 11-12 02/12/01
31-32 02/12/01
AN— R o221 |
PH-53 ZT-20 02/13/01
21-21.5 02/13/01
23-235 02/13/01
35-36 02/13/01
T g g - . 02/13/01
PH-54 zr-21’ 16-17
29-30 02/14/01
30-30.5 02/14/01 N/A
fE T T R B DR 04T
PH-55 ZT-26A 11-12 02/14/01 N/A
24.5-25.5 02/14/01 N/A
25.5-26 02/14/01 N/A
| B2 A ey e o s, b TG N, I3 T S S P i R S AR TR
PH-56 ZT-24B 29.5-30.5 02/15/01 N/A ND ND ND ND
45-46 02/15/01 N/A ND ND ND ND
Blind Sample B 45-46 02/15/01 N/A ND
PH-56 50.5-51.5 02/15/01 N/A ND
Blind Sample C 50.5-51.5 02/15/01 N/A ND N/A ND
PH-56 52-52.5 02/15/01 N/A ND N/A ND
52-52.5 02/15/01 N/A ND N/A ND N/A N/A ND N/A ND ND
ks it O a0 e e e i s e R A - (e 50 SRS P S L e T T S T R e iie T e i (SR LA L=l PR =
ZT-25 15-16 02/15/01 N/A ND N/A ND N/A N/A ND N/A ND ND
Blind Sample F 15-16 02/15/01 N/A ND N/A ND N/A N/A ND N/A ND ND
* PH-57 52-53 02/16/01 N/A ND N/A 47 N/A N/A ND N/A ND ND
| Blind Sample H 52-53 02/16/01 N/A ND N/A 11.9 N/A N/A ND N/A # :ﬁE L ND
= Sz FarA =hp Lieillice yt IR Lin e e TR T I TR S A e gt 4 P 2308 e T K
PH-58 ZT-27 2223 02/16/01 N/A ND N/A ND N/A NA | NA | ND N/A ND ND
44-45 02/16/01 N/A ND N/A 46 N/A N/A N/A ND N/A ND ND
PCE = Tetrachloroethylene

) Analyzed by field headspace GCMS (Gas Chromatagraphy Mass Spectrometry). The sampies that were analyzed in the field were scanned only for tetrachlorcethylene; trichloroethylene;
carbon tetrachlonde; cis-1,2-dichioroethene; 1,1-dichioroethene; and vinyl chioride.
2 Testing of the samples was in accordance with Method 8260 outtined in Test Methods for Evaluating Solid Waste, EPA, SW-846, Third Edition, November, 1986.
? Detected when sample analyzed for VOCs In TTL's iaboratory. The samples that were analyzed in TTL's laboratory (see aiso footnote 2) were scanned for 33
VOCs. Inciuded in these 33 VOCs were the 6 VOCs analyzed in the field. A concentration is shown when the specified VOC was detected.
* Dup=Dupilcate sampile for Quality Assurance/Quality Controi for fieid analysis.
5 The sample was prepared out of the 48-hdur preparation holding time for the iow-level component of Method 5035. The sample was aiso prepared and analyzed by the high level technique of

Method 5035.

* Detection concentration for the field analyses.

** MDL = Method Detection Limit for the laboratory analyses.
ND = Compound not detected.

NS = Not sampled for laboratory analysis.

NJ/A = Not applicable; field analysis not performed.

TCE = Trichioroethylene

CT = Carbon Tetrachioride
¢is-DCE = cis-1,2-Dichioroethene
1,1-DCE = 1,1-Dichloroethene
VC = Vinyi Chioride

MC = Methylene Choiride

Pagedof4
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Tabie 2. Resuits of analyses for volatile organic compounds in ground-water samples; Coiiseum Bivd. Plume Investigation; Montgomery, Alabama.

Depth (Concentrations are in pg/l. [micrograms per Liter})

of PCE TCE CcT ¢cis-DCE 1,1-DCE vC 1,1,1 TCA

Sample MIP Sample  Sample 0.1 ug/L*[1.0 ug/L** 1.0 ug/L*™| 0.1 pg/L* 1.0 ug/L*| 0.1 pg/* [ 1.0 pg/L**10.1 pug/*] 1.0 ug/L*™ | 0.1 ug/L*| 1.0 ug/L*™* | 1.0 pug/l™
Identifier Identifier (ft. BLS) Date Field' Lab? Lab? Field' Lab® | - Field' Lab? Field' Lab? Field' Lab® Lab®

PH-1 %10  2/16/00 ND NS NS ND NS ND NS NS
2223 216000 | ND NS ND NS 'ND NS NS

Toluene {1,4-DCB
1.0 pg/L* 1.0 ug/L*™
Lab? Lab®

B e T T e ik e R S

o T T T e T e P T S LA T e R T T L R e o e S o i P P S T DT e Ty SR B e Il e e T S oL
PH-2 13—14 2/16/00 ND 14 7 F ND ND ND ND ND ND
2/16/00 ND 1100 ND ND ND ND ND ND
B e e SRS e e SR S T R e e R T T il T e S G T P ST I S R e e TR (R ER r A S s e TS
PH-3 2/1 7/00 ND NS NS ND NS NS NS NS
3/2/00 NA ND ND ND NA ND ND ND ND
2/17/00 ND NS NS NS ND NS NS NS NS
217100 NS N NS ND NS NS NS | NS

o e LT EEREEL S L A e YT T T = I:‘_-'.:.'3'.-.‘ e e s e e e T T R e L I o S S IO Sl R P T e e B P e e P e B T BT -T‘-'x‘a.'-ii'-—“-—'-'ll‘-' e e

PH-4 2/18/00 NS ND NS ND NS ND NS NS NS NS

NS 38.5 NS ND NS NS
- 28.3 - ND - ~ ND

i e —— -

B R el e 2 PR 2 T ol Tl 3122 e 113 200 o iy vt =S et

NS ND
NS 152

AT T T S o R AT

NS ND

2/18/00

Dup*
PH-5

e G A L Pty e T E s SR S S e o sl e 1R

i 2 i L L e i =t

2621 2300 |
2327 2/29/00
5760  2/29/00

Dup 57-60 - 2/29/00 - - ND o
e T T e B e e T P P Y e et are o S ¥R S N i e s B e i e e g Ry oy T e T T o Ty L A R P e rw ey g o rep s AN SRR SRR s F T T e B L e O,

PH-8 22-23 2/23/00

ND

Dup* 55-58 3/1/00 - - ND D
e R LR DY EATFE L AP Pt S RS N P B S N RN e 4 o e

NS
ND

T SRR R

NS
| _ ND
1 S B T TR e A S T B R ST TSR LIS e T e (ST |
ND ND ND ND
ND ND ND ND

Do e e

NS
ND ND

N T W B o T T D R RN o e e e

NS ND NS
ND 0.1 ND

e T P s T e T o N P G T e oy e e

<5.0° 51.5 40.0

NS
ND

e B P 8 L S L O O 0 Sy s 2y e

NS ND
2.5 ND

5t R S T
8640 16.4
11 | ND

fra e s ey Lo

PHe 1920 2/23/00
5255 2129100

45-48 2/29/00

[ i S e et i G R e T e e oty e S eSS EGES R ia oy s b

PH-11 27-28  2/23/00 3.0 <5.0°

57-60 2/29/00 ND ND

EEEE R R Ml p =t et B i

T

o

ND
ND

“PHaz
Dup* 24-25 2/23/00
PH-12 48-51 2/29/00
Dup* 4851 2/29/00

R T — T T o e TR

ST e P W T T e

- 92.1
<10.08 11000 J’
- 9500 J7

i i T b e o b e, st g
PH-13 22-23 3/1/00 ND ND ND
57-60 311/00 ND ND ND

o T e T s S L T 3 = B Ty S e T B e S T e e P e S o T e S g e

31-32 2/28/00 0.1 ND 1440 J° 1220 1.7 ND 1.9
31-32 2/28/00 0.2 - 1690 J’ - 2.2 - 2.4
50-53 2/28/00 ND <5.0° 3860 J7 guso 62.2 87.0 0.5 <5.0° 445 310 ND <5.0° ND 9.3 ND | ND ND |

e n TRl TR T R A L e s I ARY v . A = s vy o L, S ooy e T s e MinLe s s TR N z s e 1 P

L s e S T S s o I R oy ! e R b
30-31 - 2/28/00 ND ND ND ] ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND _ ND ND

2 FHA Rt Sl W iy

59-62 2/28/00 ND ND ND ND

e e e e T P ST STl S e M ey e A e e B e T 1 AT T P e T e e i A e et = et imtan S e T L e =T e L T
PH-16 ; 17-18 2/28/00 ND ND ND ND ND ND ND r ND ND ND ND ND

Continued on next page
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Table 2

TABLE 2--Continued

Depth {Concentrations are in pg/L [micrograms per Liter})
of PCE TCE CcT cis-DCE : 1,1-DCE VvC 1,1,1 TCA CF CM BDCM | Toluene |1,4-DCB
Sample MIP Sample Sample 2.0 ug/L” 1.0 ug/L™12.0 ug/L* 1.0 ug/L™] 2.0 ug/L7 [ 1.0 pg/L™ 2.0 pg/L*] 1.0 ug/L™ | 2.0 ug/L™| 1.0 ug/L™ | 1.0 ug/L™| 1.0 ug/L™ |1.0 ag/L11.0 ug/L|1.0 ug/L™ 1.0 ug/L™
Identifier Identifier (ft. BLS)  Date Field® Lab® Field? Lab? Field? Lab? Field? Lab® Field® Lab? Lab® Lab? Lab? Lab® Lab? Lab®
PH-17 11-12 5/8/00 ND NS ND NS ND NS ND NS ND NS NS NS NS NS NS NS
43.5-455  5/24/00 ND NS ND NS ND NS 7.30 NS 257 NS NS NS NS NS NS NS
51-52 5/8/00 ND NS ND NS NS 5.25 NS 98.2d° NS NS NS NS
Dup*® 51.52 5/9/00 ND NS ND NS NS NS 75.7 NS NS NS NS
PH-18 12-13 5/9/00 ND NS \D ' NI
. 3738 5/9/00 ND ND 305d° 305
. PH-19 1314 5/10/00 ND “ns ] N0 ] Ns
I r— . 255, 81000 | ND_
PH-20 " 2324 5/11/00
4748 511100
© PH-21 " 2426 5/12/00
_5/12/00
— AL
PH-22 17-18 5/15/00
- 42-44  5/15/00
PH-23 22.24  5/16/00
58-60 5/17/00
F e R s e U, (P e e e e e e e e P | A P S e e ey e e L
PH-24 28-30 5/18/00 ND NS
58-60 5/18/00 ND NS
Dup ~ 58-60 5/18/00 ND NS NS NS NS
B T T T DRI e D B R AL R K T A T S R R e L TR AT S el Y PN BT S5 o
PH-25 21-23 5/22/00 ND NS
49-51 5/26/00 NA ND
s e S A o T e e P D L e e e e o s R P e TN ERR I
PH-26 26-28 5/23/00 ND ND ND ND
32.5-34.5  5/23/00 ND NS NS
Dup 32.5-345  5/23/00 ND NS NS
54-56 5/23/00 ND NS NS
sz e T — e T e ——— T R SR T e T e
PH-27 27-29 5/24/00 ND NS NS NS NS
55-58 5/24/00 ND NS NS NS NS
8 “‘“‘_nal... B A S T RO S SRR T e s i o e FTr T b T GRS AT IR R e Lok M 5 R ORI PRI S T OGT b  ART Tr re  IT AMAT IP fedo e
PH-28 16.5-20  5/25/00 ND NS NS NS NS
445465  5/25/00 ND NS NS NS NS
Depth {Concentrations are in ug/L [micrograms per Liter])
of TCE CT ¢is-DCE 1,i-DCE vC 1,11 Tcg CF CM BDCM | Toluene |1,4-DCB |
~  Sample MiP Sample Sample 1.0 pgt™ 1.0 pg/L™ 1.0 ugll™ 1.0 ugL*™ 1.0 ug/L™ (1.0 pg/L*| 7.0 ug/L™ |1.0 ug/L™1.0 ug/L™|1.0 ug/L™| 1.0 ug/L*]
Identifier Identifier (ft. BLS)  Date Field Lab? Field Lab? Field Lab? Field Lab? Field Lab? Lab? Lab? Lab? Lab® Lab? Lab?
PH-29 19-20 8/21/00 N/A ND N/A ND N/A ND N/A ND ND ND ND
4143 8/21/00 N/A 1.9 N/A ND N/A 1.5 N/A ND ND ND ND
sty e rwam R et T S A e et e e e merfametssrate e e e b s e e B Tt D R A ST B [T e i e e T LI T e RS A e
PH-30 15-16 8/22/00 N/A 12.6 N/A ND N/A ND N/A ND ND ND ND
P >4 8/22/00 NA L No L NA | ND | NA i b NA_ DL NO__t__ND__lL__ND___
PH-31 12415 8/25/00 N/A ND NA ND N/A ND N/A ND ND ND ND
S— LI il A L WD} WA D SNA_ A N L N LN
PH-32 3941 8/23/00 NIA 37 | NA ND | NA ND NA | O ND [ NA ND ND ND ND
77-79 8/24/00 N/A 1.6 N/A ND N/A ND N/A ND N/A 1.7 ND ND ND
e e ey L= E R T SR e e e o gt e e S seiags e e e e e R T e ey o= =g : Lo = oo TS
PH-33 6-8 8/29/00 ND N/A 283 N/A ND N/A ND N/A ND N/A ND ND 134 ND 1.6 ND ND
11-13 8/29/00 ND N/A 374 N/A ND N/A ND N/A 1.4 N/A ND ND 10.6 ND 1.1 ND ND
28-30 8/29/00 ND N/A 8.4 N/A ND N/A ND N/A ND N/A ND ND ND 5.8 ND ND ND
Continued on next pagej
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TABLE 2-Continued

Depth . (Concentrations are in uanicrograms per Liter}) -
CT cis-DCE 1,1-DCE vC 1,1,1 TCA CF CM BDCM | Toluene |1,4-DCB
1.0 ug/lL*™ 1.0 ug/L*™ 1.0 ug/l*™ 1.0 pg/L** 1.0 ug/L**| 1.0 pg/L* (1.0 pg/L**1.0 pg/L*™*11.0 pg/L*™ 1.0 ug/L*™
Field Lab® Field Lab? Field Lab® Field Lab® Lab? Lab? Lab? Lab® Lab? Lab®
ND N/A ND N/A ND ND ND ND ND ND ND
1.0 52 3 N/A ND ND 2.7 ND ND ND ND

T S B B R B R e R
98

of
Sample MIP Sample Sample
Identifier identifier (ft. BLS) Date
PH-34 ZT-03 16-18 1/23/01
40-42 _1/24/01

" PH-35  ZT-04 15417 12sl01 |
3335 12501

i R T T S AN S T R A T R R -1 T LU AR IR TS i e 7 S
ZT-05 12-16 1/17/01 16.7 ND ND
28.5-32 1/17/01 978 ND 5.5

i T o R T S p oy T D e e AT e e St R B e (ol T i S A

ND ND N/A ND
161 ND N/A 13.7

i e T g e e e e e e e e e s e T B T

ND N/A ND N/A N/A ND
89.1 N/A ND N/A NA | 5 1

PH-37 107 1517 1/19/01
9-31 1/19/01

S b e e L [mEE R
16-18 1/23/01
36-38 1/23/01

R A S ey

- T T P T S A B o T T I G P L O R P P P e
1341 5 1/24/01 314 N/A ND N/A N/A ND
1/24/01 1280 ND N/A ND N/A 4.7
LRI w = = T T e B T e T T S S L M S M T ey W
PH-40 ZT-10 1 1 14 1/25/01 ND N/A ND N/A ND
e ] D it A il et O, NA LD
T s 1_72970:1 Chimets, ,'.‘]D.... s 2 Shie _N/JA_ S _-..--...\...-Naé&-_ e :N./-.Aw.... = Rt o .N_Em.-;a-_ S ;u:m-,-_\-N‘./K._ LRI SR TR T TR
N/A ‘4.4 437 N/A ND N/A ND N/A 4.1 N/A ND
N R =Ty SRES T Y R s i E e il i L S R PO P S i e L e e e o e L e A s T e e S P o A D S T T
PH-42 ZT-11 12—14 1/29/01 N/A 23 451 N/A ND N/A ND N/A 28 N/A ND
34-36 1/30/01 N/A 3.8 351 N/A 124 N/A ND N/A 12.2 N/A ND
Lap L e e e G R A S e e e R TR e r e e o e ke e e e N i v B o 7B i T T A L A TR T

41 N/A 141 N/A ND N/A 27 T N/A 14 N/A ND
1.3 N/A ND

PR [ R 7 S e BT T 3 SR R I G 1 R T P L T D L R s
N/A 402 N/A ND 1.8 N/A ND

2.1 N/A 1040 N/A ND 5.1 N/A ND

2.7 N/A 1,640 N/A ND _ - 75 N/A ND

B e L L e e T T e T T T e e O s e

N/A ND
N/A ND

e AT R S G Lt

CPH43  ZTA2A | 1115 aptor
1131101

B e O P S

2/1/01
2/1/01
32-35 2/1/01

e T R L A e T S e ey TR R T 0 T T e, TR s iRt pe e s e e s e o e ST IS o ST At e onne, By e

PH-45 ZT-18 13-16 2/6/01 N/A 3.1
19-23 2/6/01 N/A 2.6

i — i R e s ek
PH-46 ZT-15 11-14 2/7/01 N/A 1.6 574 N/A ND
22 5-26.5 2/7/01 N/A 3.3 1, 170 N/A ND

Bt TR 2 3 T B e ST e e A A it Rt e 0 0 [ RIS A e e
PH-47 ZT-1 GC 8-10 2/7/01 N/A 2.6 N/A 121 N/A ND
23.5-27.5 2/7/01 N/A 29 N/A 1080 N/A ND

i e T e E T R e R S A P T O o A T vy prvey o =TS R e e e e o o e g ki s e e

PH-48 ZT ATA 15—18 2/8/01 N/A 13 N/A 49.6 N/A ND
N/A 3.7 N/A 47.5 N/A ND

e S e M e e e S ey oy T ST

5 AR 1=
1518 2/8/01 N/A 1.9 N/A 411 N/A
2715315 2/8/01 N/A 4.4 NIA 300 N/A ND

e e T e s A e R R R A T S ETM ot e AR, ER

20901 | NA 1.6 NA 18.6 N/A ND
2/9/01 N/A 3.2 N/A 122 N/A ND

S e P e

PH-44 ZT-14

vim

T e e e S L 6 A W S T Y Ty 2t S

ND ND ND ND ND
ND ND ND ND ND

x LA S s S R S B T R R S e i S e
N/A ND ND ND ND ND ND
N/A ND ND ND ND ND ND

A RSl Bl S T e i £ L G Rl T R T S 1 I N ey 6 T T T . I D S P N T T ey e ) P |
N/A ND ND 1.0 ND ND ND ND
N/A ND ND ND ND ND ND ND

e N S e G T e e e e e il bty PR B TR IR TR AT SO T

N/A
N/A

L T S R I R S R LA S
N/A
N/A

VR e 5 L SN BV o g o Y P A

N/A
N/A

31.6 N/A ND

S Rl P S T e B

e L R R S S e e e e s e Sl e 2 ER TS v S P A e A i R Tt (P i - T R T R S TR e e oy e {3t e e S P e S e Py (TR T G S T [ e A 8t
PH-51 ZT-23 4-6 2/9/01 N/A 1.2 N/A ND ; N/A ND N/A ND ND ND ND ND ND ND
10-12 . 2/9/01 N/A 34 N/A ND N/A ND N/A ND ND ND ND ND ND ND

Jtr s, T e T et ey R TS e e et eyt e Bl gt e e e s e e e i e S e o T T e e e S S g e e T B D et g e Rt e A e e e s,

ND N/A ND ND ND ND ND ND ND
ND N/A ND ND ND ND ND | ND ND

mplg nremor g an o Pl A e e 2 1Tyt e e ) iy X ==

ND N/A ND ND ND ND ND 1.1 ND
ND N/A ND ND ND ND ND ND ND

o T N T S e i e ey s e s e e e e e e e T Ao s bl s e e . _;é,ﬁ._@-‘g-‘ T et

17-20  2(14/01 N/A 22 N/A 6.3 N/A ND ND NIA ND ND ND ND ND ND ND
2830 2401 | NA | 28 N/A 115 N/A ND N/A ND N/A ND N/A ND ND ND | ND ND ND ND

i rims vy - Byt e s T T e Pt e e e e T e e i L e e s e e Lerurn.-r.-v.——— L A L 7 L U L e P i) | =

PH-55 ZT-26A 1316 201401 | NA | 33 NIA 35.0 N/A ND N/A 2238 N/A 1.1 NIA ND ND ND ND ND ND ND

23-26 2/14/01 N/A 3.7 - N/A 302 N/A ND N/A ND N/A 3.6 N/A ND ND ND ND ND 1.2 ND
Continued on next page

PH-52  ZT-13A 12-15 2/12/01 N/A 15 N/A ND N/A ND
28-32 2/12/01 N/A ND N/A 3.1 N/A ND

et e B e T e e T M o SR T T S e e u oty Mty e de oo b e e b

PH-53 ZT-20 20-23 2/13/01 N/A 3.6 N/A 27.0 N/A ND
33-36 2/13/01 N/A 2 8 N/A 284 N/A ND
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TABLE 2--Continued

Depth (Concentrations are in pg/L. [micrograms per Liter])
of PCE TCE CT cis-DCE . 1,1-DCE vC 1,1,1 TCA CM BDCM | Toluene {1,4-DCB
Sample MIP Sample Sample 1.0 ug/L™ 1.0 ug/L™ 1.0 ug/L™ 1.0 ug/L*™ 1.0 pg/L™ 1.0 ug/L™ 1.0 ug/L*™ 1.0 ug/L*1.0 ug/L™1.0 /L™ 1.0 pug/lL**
Identifier Identifier (ft. BLS)  Date Lab? Field Lab® Lab® Field Lab® Field Lab? Field Lab? Lab® Lab? Lab® Lab® Lab®
PH-56"** ZT-24B 31-34 2/15/01 ND N/A ND N/A ND N/A ND ND ND ND 1.5 ND
Blind Sample A*** 31-34 2/15/01 ND N/A ND N/A ND N/A ND ND ND ND 1.6 ND
PH-56 48.5-51.5 2/15/01 17.5 N/A ND N/A ND N/A ND ND ND ND ND ND
Blind Sample E 2/15/01 \ N/A N/A‘ b ND N/A ~ ND NE’ i
..NPH_s_, 2/ - [_ R R O .y o i e = =
Blind Sample G 2/15/01 N/A N/A ND N/A ND ND
PH-57 2/16/01 155 ND
2/16/01 150
216i01 1 s 103
2/16/01 2.3 N/A 116
Notes: PCE = Tetrachloroethylene
' Analyzed by field headspace GCMS (Gas Chromatography Mass Spectrometry). The samples that were analyzed in the field were scanned only TCE = Trichioroethyiene
for tetrachloroethylene; trichioroethylene; carbon tetrachioride; cis-1,2-dichloroethene; 1,1-dichloroethene; and vinyl chioride. CT = Carbon Tetrachloride
% Testing of the samples was in accordance with Method 8260 outlined in Test Methods for Evaluating Solid Waste, EPA, SW-846, Third Edition, cis-DCE = cis-1,2-Dichloroethene
November, 1986. 1,1-DCE = 1,1-Dichioroethene
* Detected when sample analyzed for VOCs in TTL's laboratory. The samples that were analyzed in TTL's laboratory (see aiso footnote 2) were scanned for VC = Vinyl Chloride
33 VOCs. Included in these 33 VOCs were the 6 VOCs analyzed in the field. A concentration is shown when the specified VOC was detected. 1.1-TCA = 1,1,1 Trichloroethane
* Dup=Duplicate sample for Quality Assuran¢e/Quality Control for field analysis. CF = Chioroform
® Detection concentration elevated to <5.0 due to 1/5 difution of sample. CM = Chloromethane
® Detection concentration elevated to <10.0 due to .5/5 dilution of sample. ' BDCM = Bromodichioromethane
7 J=Estimated concentratian. 1,4-DCB = 1,4-Dichlorobenzene

® d=Individual value obtained by dilution.

? PQL was 4.0 pgiL.

* Detection concentration for the field analyses.

** MDL = Method Detection Limit for the laboratory analyses.

*** Trichlorofluoromethane was detected in PH-56 @ 31-34' (1.5 ug/L) and in Blind Sample A (1.8 pgiL) on 2/15/01.
ND = Compound not detected.

NS = Not sampled for laboratory analysis.

NA = Not Analyzed

N/A =Not Applicable; field analyses not performed.
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