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Memorandum

To: Brian Renaghan, CiV AFCEE/EXA
Mike Dobbs, DES-DDC-EE

From: Lance Hines
Tom Holmes
Date: 31 March 2008
Re: January 2008 Long-term Monitoring

Main Instatlation ’
Defense Depot Memphis, Tennessee
FA8903-04-D-8722-0043

engineering-environmentat Management, Inc (e2M} has prepared this report to present
the results of the January 2008 Long-term Monitoring (LTM) for the Main Installation (Mi)
at Defense Depot Memphis, Tennessee (DDMT). This work was performed for the
Defense Logistics Agency under Contract FA8903-04-D-8722, Task Order 0043 to the
Air Force Center for Environmental Excellence.

Remedial Action Objectives (RAOs) for the Ml include restoration of groundwater quality
to levels at or less than maximum contaminant levels (MCLs). This RAQ is to be met by
enhanced bioremediation in the treatment areas and by monitored natural attenuation
(MNA) outside those areas.

LTM is being performed in accordance with the LTM plan in Appendix B of Main
Installation Final Remedial Design, Rev. 1(CH2MHILL, 2004) and the recommendations
in the Annual Long-Term Monitoring Report, Main Installation, Rev. 1 (MACTEC, 2006).
Groundwater sampling was performed in accordance with the Remedial Action Sampling
and Analysis Plan (RA SAP) (MACTEC, 2005). The LTM wells were classified as
boundary, background, performance or sentinel wells and assigned quarterly,
semiannual, annual or biennial sampling frequencies. Updated well classifications and
sample frequencies were provided in the July 2007 LTM report dated 21 January 2008.
The current well classification and sample frequency, and the completed and planned
sample events for all |L.TM wells are shown on Table 1.

The field activities consisted of quarterly groundwater sampiing of designated LTM wells
(27 existing welis). The well focations are shown on Figure 1.

FIELD ACTIVITIES

Water Level Measurements

Groundwater levels were measured on 7 January 2008 at the Mi. Measurements were
made using Solinist Model 101 water level meters with electronic sensors and tapes
graduated in 0.01-foot increments. The water level measurements are shown on Table
2.
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Groundwater Sampling

e’M collected groundwater samples from 27 of the 28 designated monitoring wells on
8and 9 January 2008. One well (MW-213) was dry at the time of sampling, as it has
been since installation.

Groundwater samples were collected from 26 wells using bladder pumps and low-flow
purging methods. Dedicated Teflon® bladders and Teflon®-ined polyethylene tubing
were used for each of these wells. The pumping rate at each well was set such that the
water levels would not decline more than 1.2 inches (0.1 foot). One monitoring well
(MW-212) was sampled with a bailer. A pump could not be used in this well due to the
slow recharge and thin saturated layer.

Water quality parameters were measured at approximately 3 to 10 minute intervals
during purging using a flow-through cell with a Horiba U-22XD. Well MW-212, which
was sampled with a baiter, had stabilization parameters collected using the same
instrumentation. A sampling cup was filled from the bailer and a set of stabilization
parameters were collected for every well volume. The units were calibrated each
moming prior to sampling, and if abnormal readings were observed during the day, the
instruments were recalibrated in the field. All measurements were recorded on the field
sampling forms.

Purging continued at each well for up to two hours in order to meet the stabilization
criteria: three successive readings within 0.1 for pH, 10 millivolts for oxygen reduction
potential (ORP), 3 percent for specific conductance, 10 percent for dissolved oxygen
(DO) and <20 nephelometric turbidity units (NTU) for turbidity. Temperature was also
measured and recorded but was not used as a stabilization parameter. Samples were
collected when stabilization criteria were met or the field team leader approved the
variance from the criteria. The final stabilization measurements are shown on Table 3.
The following sampies were collected without meeting the stabilization criteria:

» Samples were collected by bailer from MW-212 with an out-of-range turbidity
after the well had three well volumes bailed.

Samples were sent to Kemron Environmental Services in Marietta, Ohio, for laboratory
analysis. The samples were analyzed for volatile organic compounds (VOCs) by
method 8§260B.

IDW Management

The waste generated during groundwater sampling in January 2008 was classified as
either non-investigative waste or IDW. Non-investigative waste, such as packaging
materials, personal protective equipment, disposable sampling supplies, and other inert
refuse, was collected, containerized, and transported to a designated collection bin for
disposal at a municipal landfill.

The groundwater from purging was collected and stored in a 500 gallon plastic tank.
When the tank is full, a sample will be collected and after approval from the City of
Memphis the water will be pumped to the sanitary sewer.

SUMMARY OF FINDINGS

The groundwater elevation contour map {Figure 2) is similar to previous groundwater
maps. Groundwater flow near TTA-1 is to the east and northeast, with an approximate
gradient of 0.003 fft (MW-22 to MW-199B). The groundwater flow near TTA-2 is to the
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west-southwest, with an approximate gradient of 0.609 (MW-92 to MW-26). The
gradient in the ‘window’ is 0.021 (MW-38 to MW-140).

Analytical Results

A total of 27 groundwater samples were collected from LTM wells in January 2007. The
complete analytical results are presented in Appendix A. Table 4 lists the analytical
results for all constituents detected above the RL in one or more samples. A total of
nine VOCs were detected above RLs in the October 2007 samples.

The analytical results for the primary groundwater contaminants are summarized below:

Tetrachloroethene (PCE) was reported in 21 wells with a maximum concentration of 198
Mg/l in MW-208A. The MCL (5 ug/l) was exceeded in 19 wells.

Trichloroethene (TCE) was reported in 23 wells with a maximum concentration of 109
pg/L in MW-207B. The MCL (5 ug/L) was exceeded in 16 wells.

cis 1,2-Dichoroethene (cDCE) was reported in five wells with a maximum concentration
of 58.6 pg/L in MW-203B. The MCL (70 pg/L) was not exceeded.

Carbon Tetrachloride (CT) was reported in three wells with a maximum concentration of
57.3 pg/L in MW-217. The MCL (5 pg/L) was exceeded in two wells.

Chloroform (CF) was reported in eight wells with a maximum concentration of 10.6 pg/L
in MW-207A. The MCL (80 pg/L for total trihalomethanes) was not exceeded.

The analytical results for other contaminants are summarized as follows:

1, 2-Dichloroethane was reported in iwo wells with a maximum concentration of 1.06
pg/L in MW-219. The MCL (5 pg/L) was not exceeded.

1,1,2,2-Tetrachioroethane (PCA) was reported in three wells with a maximum
concentration of 1.61 pg/l. in MW-218.

1,2,3-Trichloropropane was reported in MW-217 with a concentration of 2.2 ug/L.
Carbon disulfide was reported in MW-203A with a concentration of 1.77 ugit..

CONCLUSIONS AND RECOMMENDATIONS

The concentrations of PCE and TCE in the January 2008 LTM samples are shown on
Figure 3. The analytical results were similar to the results for previous LTM samples, as
shown on Table 5.

Proposed classifications for the 28 monitoring wells installed on the Main Installation in
March-April 2007 (MW-203 through MW- 219) and at Dunn Field in August 2007 (MWV-
229) are listed on Table 6. Criteria for monitoring well classifications were established in
the LTM Plan (Table 4-1). Twenty-one wells are proposed as Performance wells based
on their location within contaminant plumes. Six wells are proposed as Sentinel wells
based on their location in the fluvial or intermediate aquifer within or adjacent to the
window to the intermediate aquifer. One well (MW-219) is proposed as a Boundary well
based on its location along the Main Installation boundary.

Sample frequency for these wells is aiso shown on Table 6, in accordance with the
guidelines in the LTM Plan (Section 5.2). Based on the well locations and past analytical
results, 24 of the 28 wells are proposed for semiannual sampling based on CVOC
concentrations at or above MCLs. CVOCs have not been detected above reporting limits
in MW-211, MW-216 and MW-229 and annual sampling is proposed at those wells.

3
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Although only two samples have been collected at MW-229, the results are similar to
those at MW-36, which this well replaced. No sample frequency is proposed at MW-213
since it has been dry since installation; it will be checked during each LTM event and
sampled when sufficient water is present.
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TABLES

LTM Sample Schedule

Water Level Measurements

Well Stabilization Summary

Analytical Results Summary, VOCs

Past Analytical Results for New Wells, PCE and TCE
Proposed Well Classification and Sample Frequency
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Well ID Well Typo
MW.205A  Performance
MW-2058  Performance
MW-206A Performance
MW-206B Performance
MW-207A  Sentinel

MW-207B  Sentinel

MW-208A Performance
MW-208B Performance
MWL209A  Sentine!

MW-209B  Performance
MW-210A  Sentinel

MW-210B Performance
MA211 Sentinel

MW-212 Performance
MW.213 Performnance
MW-214A  Performance
MW.214B  Performance
MW-215A Performance
MW-215B Performance
MW-216 Performance
MW-217 Performance
MW-218 Performance
MwW-219 Boundary

MW-229 (7} Sentine!

DR1-1 Performance
DR1-1A Performance
DR1-2 Performance
DR1-3 Parformance
DR1-4 Perfgrmance
DR1-5 Performance
DR1-5A Perfomance
DR1-6 Performance
DR1-6A Performance
DR1-7 Performance
DR1-8 Performance
DR2-1 Performance
DR2-2 Performance
DR2-3 Performance
DR2-4 Performance
DR2-5 Performance
DR2-6 Performance
W01 Performance
IW-06 Performance
PZ03 Performance
PZ-06 Performance
PZ.07 Performance

Notes:

1) Sample frequency established in Annuat LongTerm Monitoring Report (MACTEC, 2006) and updated in July
2007 LTM Report (e’M, 2008).
2) In August 2007, MW-36 was abandoned and MW-229 was installed as a replacement.

Cutrent Blenntal QTR SA QTR Annual QTR SA QTR 8lennlal

Sample
Froquency(1) Oct06 Jan07 Apr-07 Jul-07 Oct-07 Jan-08 Apr08 Jul08 Oct-03

TABLE 1

LTM SAMPLE SCHEDULE
JANUARY 2008 LTM SUMMARY REPORT
Main Instaftation - Defense Depot Memphis, Tennessee

{:8s
[ {ssaaaussaaenssnaanesanie

Semiannually
Semiannually
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Semiannually
Semiannually
Annually
Annually
Semiannually
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Annually
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Annually
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TABLE 2
WATER LEVEL MEASUREMENTS
JANUARY 2008 LTM SUMMARY REPORT
Main Installation - Defense Depot Memphis, Tennessee

Depthto Groundwater
Water Elevation

Top of Casing Top of Screen

Well ID Agquifer Elevation Elevation 7-Jan-2008

(ft, msl) (ft, msl) (ft, btoc) {®t, msl}
MW-16 Fluvial 299.86 242.26 58.80 241.06
MW-19 Fluvial 280.57 207.47 86.92 203.65
MW-22  Fluvial 298.04 20264 95.34 202.70
MW-23  Fluvial 298.99 197.79 97.63 201.36
MW-24  Fluvial 299.51 202.21 104.65 194.86
MWL25A  Fluvial 269.88 196.88 71.54 198.34
MW-28  Fluvial 303.69 206.09 99.50 204.19
MW-34 Intermediate 299.97 163.37 13562 164.35
MW-38 Intermediate 307.45 167.55 132.20 175.25
MW-39  Fluvial 29628 200.78 102.44 193.84
MW-39A Fluviat 298.45 150.53 102.65 195.80
MW-50  Fluvial 298.82 183.82 8573 213.09
MW-52 Fluvial 279.26 185.26 79.53 189.73
MW-53 Ftuvial 306.38 23388 74.11 232.27
MW-55 Fluvial 29208 228.08 71.74 22034
MW.-62 Fluvial 293.65 207.65 94 04 199.61
MW-83A  Fluvial/intermediate 305.96 165.96 105.79 20017
MW.63B  Fluvial/lntermediate 305.78 180.78 105.72 200.06
MW-64 Fluvial 304.21 202.21 107.12 197.09
MW-G6A  Fluvial 284 22 209.60 7842 205.80
MW-86  Fluvial 304.35 206.85 96.39 207.96
MW-88  Fluvial 305.15 223.15 79.99 225.16
MW-89  Intermediate 303.98 156.98 115.69 188.29
MW-90 Intermediate 304.19 189.19 116.00 188.19
MW-92 Fluvial 304.41 211.41 95.16 209.25
MW-93 Fluvial 294,08 202.08 100.29 193.79
MW.94A  Fluvial 303.00 193.38 107.65 195.35
MWS6  Fluvial 289.02 213.52 81.88 207.14
MW-97 Fluvial 297.44 199.94 97.83 199.61
MW-98  Fluvial 294.43 157.43 98.20 196.23
MW-88  Fluvial 285.33 193.83 86.18 199.15
MW-100B Fluvial 291.06 183.56 89.85 201.21
MW-103  Fluvial 301.35 231.35 69.71 231.64
MW-104  Fluvial 295.76 225.26 63.27 23249
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WATER LEVEL MEASUREMENTS
JANUARY 2008 LTM SUMMARY REPORT

TABLE 2

Main Installation - Defense Depot Memphis, Tennessee

Depthto Groundwater

Water Elevation
Top of Casing Top of Screen
Weli ID Aquifer Elevation Elevation 7-Jan-2008

{ft, msl) {ft, msl) {ft, btoc) (R, ms1)
MW-107 Fluvial/intermediate 304.92 176.92 110.38 194.54
MW-108 Fluvialintermediate 303.07 143.07 108.80 194.27
MW-113  Fluvial 304.81 208.81 97.13 207.68
MW-125 Fluvial 291.35 197.35 89.96 201.39
MW-140 Intermediate 298.12 73.52 138.81 159.31
MW-141 Intermediate 303.71 155.01 113.66 180.05
MW-142  Fluvial 29118 206.18 92.79 198.39
MW-143  Fluvial 290.56 212.06 - -
MW-197A Fluvial 291.26 129.30 94.29 196.97
MW-197B Fluvial 291.03 196.88 94.20 196.83
MW-198  Fluvia! 291.50 201.47 94 99 196.51
MW-199A Intermediate 301.53 155.45 110.28 191.25
MW-199B Fluvia! 301.73 197.12 106.04 195.69
MW-200  Fluvial 300.18 196.98 104.73 195.45
MW-202A Intermediate 299.23 122.73 123.90 175.33
MW-203A Fluvial 290.59 147.65 92.80 197.79
MW-202B intermediate 299.51 180.42 123.40 176.11
MW-203B Fluvia! 290.51 197.68 9273 197.78
MW-204A Fluvial 292.21 168.95 95.40 196.81
MW-204B Fluvial 292.32 197.83 95.40 196.92
MW-205A Fluvial 29193 150.96 95.71 196.22
MW-205B Fluvial 291.82 194.82 95.50 196.32
MW.-206A Fluvial 299.92 172.58 104 .60 195.32
MW-2068 Fluvial 299.90 203.18 104.59 195.31
MW-207A Fluvial 303.78 1564.13 109.41 194.37
MW-207B Fluvial 303.83 195.58 109.02 194.81
MW-20BA Fluvial 301.50 118.05 106.50 195.00
MW-2088 Fluvial 301.79 195.13 106.55 195.24
MW-208A Fluvial 298.05 109.07 104.82 193.23
MW-209B Fluvial 298.49 196.17 102.75 195.74
MW-210A Intermediate 289.66 112.60 9929 190.37
MW-210B Fluvial 289.29 192.33 92.62 196.67
MW-211  Intermediate 303.74 137.48 110.81 192.93
MW-212  Fluvial 295.34 209.69 98.79 196.55
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TABLE 2

WATER LEVEL MEASUREMENTS
JANUARY 2008 LTM SUMMARY REPORT

Main Installation - Defense Depot Memphis, Tennessee

Depthto Groundwater

Water Elevation
Top of Casing Top of Screen
Well ID Aquifer Elevation Elevation 7-Jan-2008
(ft, msl) {ft, msl) (ft, btoc) {ft, msl)

MW-213  Fluvial 293.83 216.92 DRY -

MW-214A Fluvial 303.61 184.53 104.45 199.16
MW-214B Fluvial 303.70 202.13 104.13 199.57
MW-215A Fluvial 304.50 175.75 109.14 195.36
MW-2158 Fluvial 304.56 199.15 109.76 194.80
MW-216  Fluvial 297.34 197.41 97 48 199.86
MW-217  Fluvial 304.18 202.39 107.42 197.06
MW-218 Fluvial 305.60 206.69 103.55 202.05
MW-219  Fluvial 284 .90 197.16 91.96 202.94
MW-229 Intermediate g7 123.34 152.02 159.75
DR1-1 Fuvial 293.09 171.42 H.75 20134
DR1-1A  Fluvial 293.13 203.79 91.67 201.46
DR1-2 Fluvial 280.08 192.28 89.85 200.23
DR1-4 Fluvial 292.78 186.50 91.93 200.85
DR1-5 Fluvial 294 50 169.28 92.91 201.59
DR1-5A  Fluvial 294.61 204.88 92.99 201.62
DR1-6 Fluvial 292,98 177.14 91.66 201.32
DR1-6A  Fluvial 293.14 202.32 91.74 201.40
DR1-7 Fluvial 289.15 180.86 80.26 198.89
DR1-8 Fluvial 290.02 197.37 88.99 20103
DR2-2 Fluvial 304.37 225.37 81.M1 222.66
DR2-3 Fluvial 303.44 21044 97.24 206.20
DR2-4 Fluvial 30347 215.47 94.43 209.04
DR2-6 Fluvial 30470 21010 101.38 203.32
PZ03 Fluvial 298.51 189.61 102.94 195.57
PZ-06 Fluvial 302.74 213.34 78.10 224 64
PZ-07 Fluvial 304.72 203.42 7.92 296.80
IW-6 Fluvia} 291.94 192.94 90.40 201.54
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Well ID
MW-203A
MW-2038
MW-204A
MW-204B
MW-205A
MW-205B
MW-206A
MW-206B
MW-207A
MW-207B
MW-208A
MW-208B
MW-209A
MW-209B
MW-210A
MW-210B
MW-211
MVV-212
MW-213
MW-214A
MW-214B
MVV-Z15A
MW-215B
MW-216
MW-217
MW-218
MW-219
MW-229

Notes

TABLE 5

PAST ANALYTICAL RESULTS FOR NEWWELLS, PCE AND TCE
JANUARY 2008 LTM SUMMARY REPORT

Main Installation - Defense Depot Memphis, Tennessee

Apr-07
PCE TCE
ugL.  ugl
626 1.27
384 8.97
388 1.19
263 2.37
102 369
129 7.2
76.6 9.81
57.2 8.94
7.92 214
357 121
174) 812
342 184

Q326J) 05764
<1 6.4
38.2 5.85
324 7.29
<1 0536J
<1 344
Dry
8.83 559
6.4 424
5.81 7.82
4.36 1.52
<1 <1
18.4 295
17.7 44.2
16.3 1.72

PCE: tetrachloroethene
TCE: trichloroethene
J: estimated value

< : less than the reporting limit

- not sampled

Jul07
PCE TCE
ugl. ugh

69.14 146
211 768
36.2 1.17
172 488
180 584
149 822
99.2 10.1
775 1
832 186
25 176
193 8.26

28 15.7
<1 0487J
<1 7.2
36.1 6.05
244 B42
<1 0576J
<1 479
Dry
6.81 449
6 383
5.58 8.12
439 153
<9 <q
254 406
167 476
276 279

Oct-07
PCE TCE
ug/L ug/ll
86.8 1.69
139 792

37 1.06
19 47
145 6.25
100 8.74
76.4 124

849 11
103 2186
23.7 &2
163 8.44
3.02 15
<1 04044
<1 148
288 563
21 10.7
<1 0436J
0.516J 417
Dry
699 411
4.89 3.06
695 7.79
4.49 147
<1 <1
313 394
185 428
339 337
<1  0321J

934

Jan-08
PCE TCE
ugl ugl

108 1.93
939 6.31
427 1.12
245 32
153 6.14
82.3 9.75
114 12
69.5 11.7
1056 243
13 109
198 8.45
1.68 13.2
<1 0.4867J
0.357J 117
233 5.55
19.8 8.46
0.502J 0602 J
<1 439
Dry
7.29 365
544 2.88
7.01 10.2
471 1.36
<1 <1
317 359
17.2 425
48 374
<i <1

17



TABLE 6

PROPOSED WELL CLASSIFICATION AND SAMPLE FREQUENCY
JANUARY 2008 LTM SUMMARY REPORT

Well ID

MW-203A
MW-203B
MW-204A
MW-2048B
MW-205A
MW-205B
MW-206A
MW-2068
MW-207A
MW-207B
MW.-208A
MW-2038B
MW-209A
MW-2098
MW-210A
MW-210B
Mw-211

MW-212

MW-213

MW-214A
MW-214B
MW.215A
MW-215B
MW-216

MW-217

MW-218

MW-219

MW-229

Aquifer

FluviaVintermediate
Fluvial
Fluvial
Fluvial

Fluvial/intermediate
Fluvial
Fluviai
Fluvial

Fluvialintermediate

Fluvialntermediate

Fluvial/intermediate
Fluvial

Intermediate
Fluviat
intermediate
Fluvial
Intermediate
Fluvial
Fluvial

Fluvial/Intermediate
Fluvial

Fluvial/intermediate
Fiuvial
Fluvial
Fluvial
Fiuvial
Fluvial

Intermediate

Proposed Well
Type
Parformance
Performance
Performance
Performance
Performance
Performance
Performance
Performance
Sentinel
Sentinel
Performance
Performance
Sentinal
Performance
Sentinel
Performance
Sentinel
Performance
Performance
Performance
Performance
Performance
Performance
Performance
Performance
Performance
Boundary
Sentinel

Main Instaflation - Defense Depot Memphis, Tennessee

Proposed Sample
Frequency
Semiannually
Semiannually
Semiannually
Semiannually
Semiannually
Semiannually
Semiannually
Semiannually
Semiannually
Semiannually
Semiannually
Semiannually
Semiannually
Semiannually
Semiannually
Semiannually
Annually
Semiannually
TBD
Semiannually
Semiannually
Semiannually
Semiannually
Annually
Semiannually
Semiannually
Semiannually
Annually

(Fn)
[ %]

is

10f1



January 2008 LTM Summary Report

Figures

1 Well Location Map
2 Groundwater Elevation Map
3 PCE/TCE Concentration Map

934

March 2008
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Results of Laboratory Analyses



e Das 182008 182000 1BI2005 12006 182008 1272000 182008
[ “wemm units _ 1
1.1.1.2-Tetrachiomethans uglL <05 5 @5 <05 Y 5 Y
1,1,1-Trichioroethans ugh <1 < <1 <1 <1 <1 <1
1,1.2.2-Tetrachioroetane ugL 05 05 €5 @5 o7 <05 <05
1.1,2-Trchioroethans wl <1 «<1 <t <1 <1 <1 <1
1.1-Dichiorosthanes ugl <1 <1 <1 <1 <1 <1 <1
1.1-Dichioroethens ugh. <1 «1 <1 <1 <1 <t <1
1,1-Dichioropropens: ugh. <1 <1 «1 L] <] <t <%
1.2 3-Trichiomberzens L <1 «1 <1 <1 <| <1 <t
1.2, 3-Trichioropropane: ughl <1 <1 <1 <4 <] <1 <1
1,2.4-Trichiorobenzens ugh. <1 <1 <1 <3 <1 «1 <1
+2.4-Trinethybencee ugl «<§ <1 <1 <1 «1 <1 <1
1.2-Dwoma-3-chioropropane gl <2 2 <2 <2 <2 <2 <2
1,2-Ditromonthane ugh. <1 <t <1 <1 <1 <1 <1
1,2-Dichiorobenzens ugh. <1 | <1 <1 <1 <t <1
1,2-Dichioconthane uglL <05 <05 5 <05 5 <05 <05
1.2-Dichioropropans wl <1 <1 <t <t <) <1 <t
1.3,5-Trimethybenzens uph <1 <1 <1 <1 <t «1 «1
1.3-Dichioroberzone uph «1 <1 < <t <1 <1 <1
1,3-Dichioropropane wht <0.4 <04 <4 <04 <04 <4 <0.4
1.4-Dichioroberene uwht <05 <05 <05 <05 <0.5 <05 <5
1-Chiorohexane ugh. <1 <t <% <3 <1 <1 <1
2 2-Dichioropeopene uL <t <1 <t <1 <1 <] <1
2-Chiorotoluens uglL <1 <1 <1 <1 <1 <1 <)
2-Hexanons ugiL <13 <10 <) <10 <1 <10 <10
4-Chiorotoizene upd, <1 <t <1 <1 <1 <t <1
Acetone gl <10 <10 <10 <10 <10 <10 <10
Banzene ugh <04 <04 Q4 <04 <4 <0.& 0.4
Bromoberems: ugl <1 <1 <t <t <1 <1 «1
Bromochionanedane ugfL <t <] <1 <1 <t <1 <1
Bromodichiormethans ugh <05 0% <05 <05 <05 <05 <0.5
Bromotonm ugh <1 <1 <1 <1 <1 <1 <1
Bromomathare ugh. <1 <1 <1 «1 <1 <t <t
Carbon @ntfide uph 1.77 <1 <1 «1 <1 <1 «1
Carbon tetrachionce ugh. <t <1 <t <t «i <1 <1
Chioenbenzene ug <05 Qs <05 <05 <05 @5 <05
Chiocosthane ugh. < <t <1 < <t <« <1
Chioroform ught 1724 1585 <3 <03 <03 0.1854 0148 .J
Chioromethans uglL « «1 <1 <1 <1 <1 <1
aa-1,2-Dichioroethens ugh 0972y ag78) ses o8x2) 23 312 264
<is-1,3-Dichioropropens ugh. <05 <5 <05 05 <05 <05 <05
Dibromochicromattang uglL <05 «Q5 <05 0.5 <05 Q.5 <05
Dibromonsethane ugh. <1 <t <1 <1 «1 <t <1
Dicchicrocih stwanethany ugh. < <1 «1 <1 <l <t <1
Ethythenzone ugh, «1 <t <1 <l <1 <1 <1
Heachiorobutadione upiL <06 8 <6 06 <0.6 <08 <06
Isopropyhenzens ugh <1 <1 <1 <1 <1 <1 «1
M- p-Xylorw ugh. <2 <2 <2 <2 <2 <2 <2
MEK {2-Butarone) ul <10 «1D <i0 <10 <10 <10 <10
Methy! Hbutyl ether (MTEE) ugl <5 <5 <5 <5 <5 <5 <5
Mathylene chioriie ugl. <1 «<1 <t <1 <i <1 <1
MIBK (methy! iscbutyt katons) L <10 <10 <10 <i¢ <10 <1¢ <10
Naphifralene ugh. <t <1 < <1 < <1 <1
n-Butylberzene uglL <1 <1 <1 «<1 <1 <t <1
n-Fropybenzens upl <1 3] <1 « «1 «1 <1
o-Xylens ugh. <f <1 <1 <1 <1 <1 <1
prisopropytintuens ugh <t <1 «<1 <t <1 <4 <1
soc-Butylberzene ugh «1 <% <1 <1 <t <1 <1
Styrene uph <1 <1 <1 « < <1 <1
tert-Butybeneane gl <1 <t <1 <1 <1 <1 <1
Tetrachioroethens uglL 108 103 929 &7 245 153 023
Toluene uglL <] <1 <1 <1 <t <1 <
trans-1, 2-Dichioroethons uplL «<1 <1 <1 <1 <1 <1 <1
trans-1,3-Dichloroproperns uglt <1 <1 <1 <1 <1 <t <t
Trichioroethers . 183 193 831 112 2 als 275
Trichioroluoromethane ugiL <1 <1 <1 <1 <1 <1 <1
Viryl aostals ugiL <5 <5 <5 <5 <5 <5 <5
Viny! chioride ol <t <1 «<1 <1 <1 <1 L]

< Not dutactad ebove Reporing Limit (RL)

J: Estimated Result

534
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WELLID  MW-2084

MW-2068

APPENDIX A
COMPLETE ANALYTICAL RESULTS
JANUARTY 2008 L.TM SUMMARY REPORT
Defensa Depot Memphis, Tennessos

MWL207A

MW-2078 MW-207EDUP  MW208A  MW-2088

AADID MW208AL0E MW-20SBLOE MW207ALOSE MW207BLOS8 MW2C0TBOUP MW-208AL08 MW2085-L0-5

LABID  LOSOT0T78-11

L00010208-01  LOBOTO2G-13  LOBOTO200-02  LOAOTO208-11

LOB010778-12  LOBOT0208-03

Dt 14812008 s 172008 1/272008 1572008 1782008 1008
[ e iy - i T »
1,1,1,2-Tetrachioroethane uplL. «0.5 <05 <05 <05 .5 0.5 <05
1,1,1-Trichiorosthans L <1 <1 <1 <1 <1 <1 <t
1,1,2,2-Tetrachioronthang gl <05 <035 <05 <S5 <05 5 0.205 §
1.1, 2-Trichioroethane ugiL <t <1 <t <l <1 <4 <1
1,1-Dichicecethane: ughL <1 «1 0203 <1 <1 <3 <
1.1-Oichiomothane gl <1 <1 <1 <1 <t «1 <1
1.1-Dichioropropens upit <1 < <1 <1 < <1 <
1,2,3-Trichiorobenzeos upl. <1 <1 <1 <1 <1 <1 <1
12,3 Trichiomopropans uph. <1 < <1 <1 <1 <1 <1
1.2,4-Trichiorobenzeng uplL <1 <1 <1 <1 <1 <1 <1
1.2 4-Tomedhylbenzens ugh. <3 «1 <1 <1 <1 <1 <1
1.2-Dibromo-3-chicroprogenn gl <2 <2 <2 <2 <2 <2 <2
1.2-Dibromoethans ugit <t «<t <4 <1 <1 <% <1
1.2-Dichioroberzens uglL <1 <1 <1 <1 <1 <t <1
1,2-Dichioroehans wl <05 a5 D5 0.5 05 <05 <0.5
1. 2-Dichiovopwopane ugiL <1 1 <4 <t «<1 <t <1
1,3, 5-Trimathybenzern upl <t <1 <t <t <1 «1 <1
1,3-Dichiorobenzens . <t <t < <1 <1 <1 <1
1,3-Oichicrogrogana uph <4 Q4 <4 <4 0.4 <04 <04
1.4-Dichiombenzene ugh. <05 Q5 <05 <05 <35 <05 <05
1-Chiorohexane ught, <1 <1 <1 «1 <t <1 <1
2. 2-Dichiompropenis uglL «1 «1 <1 <1 <1 <1 <1
2-Chiorotohsene uplL <{ <1 <1 <1 <1 <1 <3
2-Hemnone uglL <10 <10 <10 <10 <10 <t <10
#Chiorotchusrns ught. <t <1 <1 <t <1 <1 <1
Acetone uph. <10 <10 <10 <10 <10 <10 <10
Bercans ugh. <04 Q4 <04 0.4 0.4 <04 <0.4
Bromoberzens ugh. <1 «1 <1 <1 «1 <t <1
Bromochioromethans ugh <1 <1 <1 <t < <1 <1
Bromodichioromethane upl. <05 0.5 <5 <05 0.5 <05 <0.5
Bromotorm uglL <t <f <f <l <] <1 <t
Bromomettons ugl <t <1 <t <t <1 <1 <1
Carbon dizulfide ugh. <1 <1 <1 <1 <1 < <1
Carbon tetrachionide ugh <1 <1 44 ) 118 113 <1 <i
Chiorobenzene ught <05 <05 <05 5 <5 5 <05
Chiorootharse: ugh <] <1 <1 <1 <t «t <1
Chiorofor gL 0174 0.147J 108 12 125 0.2t ) <03
Chioromethane: ugh. <} <t <1 <1 <4 <1 <
cis-1,2-Dichioroethens upht 077J otasy o\ ) <1 <1 0564 08329
cis-1,3-Dichioropropsne ugh. <05 <05 <05 0% <05 <05 <05
Cibromochicoromettane ug. 05 <05 <05 <05 Q5 <5 <05
Dibromomethane uglL <1 <1 <1 <1 <3 <1 <1
Dichlorocithucromethane ugh. <1 <1 <1 <t «t <1 <]
Ethytherzans ugh <t <1 <1 «<f <1 «f <1
Heomchioroiutadione L <08 0.6 <06 <06 <08 <08 <08
Isopropylbenzene ugh <1 «<{ <1 <1 <1 <1 <1
- p-Xylena uplt 2 <2 <2 <2 <2 <2 <2
MEK (2-Butancre) ugl <19 <10 <i0 <10 <1 <10 <10
Maethy! -butyl sther (MTBE} uL <5 <5 <5 <5 <5 <5 <5
Methylene chicride ugh. <1 <1 <] <1 <t «1 <1
MIEK {metyt lsobuty! ketone) uplL <10 <10 <10 <10 «<i0 <10 =10
Naphthalene ugh <1 «l <1 « < «1 <1
n-Butytbenene ugh. <1 <1 <1 <1 <1 <1 «1
Propyibenzens L <1 «1 <1 <1 <1 <t <1
o-Xylene ugh. <1 < <1 <1 <1 <1 <1
pHsopropytiotuene uh. <t < <1 <t <1 < <t
soc-Butylbenzene ugiL <t «t <i <t <1 <1 <1
Styrene ugn. < <y <t «i <1 <i <1
ter-Brudyibenzene uphL « «t <t <1 < < <1
Tetrathkwoothens uglt 14 @s 105 12¢ 13 199 188
Tolueno ugh. <1 <1 <1 <] <1 <t <1
trans-1,2-Dictiorosthens ugh <1 <1 <1 <1 <1 <1 <%
trans-1,3-0ichioropropena uplL <1 < <1 <t «1 <1 <t
Trichioroethere: uph. 12 1.7 112 109 845 132
Trichiorofuoromethzns ugi. « <1 <1 < «1 < <1
Virryl atetaty ugh <5 <5 <5 <5 <5 << <5
Vinyl chioride ogll <1 L | <1 «1 <§ <1 <1

<' Not datecind above Reporting 1im# (RL)

£ Estimated Result
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APPENDIX A
COMPLETE ANALYTICAL RESIATS
JANUARY 2008 LTM SUMMARY REPORT
Defersa Depot Memphis, Tonarsan

WELLID  MW209A MWL205E MWALZI0A MW-210B MW-211 MW-212 MW-214A MW-2148
FELDID MW-200A106 MW2006108 NW2I0ALOS MW-210B106 MW2Z11106 MWZ12106 MW24ALGS MW-Z148-L0-8
LASID LOBOTO208-14  LDEG10178-04  LDBDTOTTB-13  LOAOIOI78-05 LOBOTO208-15 LOBOIO208-08 LOABOIOZIG-16  LOBOTO208-07

_Date 192008 08 1APNE 17272000 182008 1/3/2008 182008 __1R2008
[ pamam mits ]
1,1.1,2- Tetrachiorpathane ugh <05 <05 <5 <05 <0.5 <05 <05 <0.5
1,1, t-Trichioroethane ugh. <1 <t <1 <1 <t <i <1 <1
1,1,2.2-Tetrachioronthane wlL <5 <0.5 <5 0.5 <05 <05 arsy 0.3 J
1.1.2-Trichioroetwam ughL <1 <1 <1 Lal <1 <1 «1 <1
1,1-Duchicroethere ugh. <1 <1 <1 <1 <1 <1 «1 <1
1.1-Dichiorosthens uwl <1 «) <1 «f <t «1 <1 <4
1,1-Dichioropropene ugiL <1 <1 <1 <1 <1 <1 <1 <1
1.2,3-Trichioroberoane ugh <t <1 <t <1 <1 <1 <1 <1
1.2, 3-Trichioropropans ugll <1 <1 <1 <1 <1 <1 < <1
1.2.4-Trichiorobenzens ugl <1 <l <1 <] <1 <1 <1 «1
12,4 Trimethyhenzens ugh «1 «1 <1 <1 <1 <1 <1 <1
1.2-Dibromo-3-chicropropanes upiL <2 <2 <2 <2 <2 <2 <2 <2
1,2-Dibromoetene: upl. <1 <t <% <1 <1 <% <1 <1
1,2-Dichiorobenzens ught <1 <1 <1 <1 <1 <1 <1 <1
1.2-Dichioroethars upl 05 <05 <05 <05 <05 <05 <05 <05
1,2-Dictioropropans ugl <1 <3 <] «) <t «1 | «1
1,3,5-Trimethythenzenny upiL <1 <1 <3 «<t <1 <1 <1 «<t
1,3-Dichiorobenzene upl «<1 «<§ «1 <1 <1 <1 <1 <1
1,3-Dichiorogropans uit 4 <04 <04 <04 <04 <04 04 <04
1. 4-Dichioroberzane ugh <05 <05 <05 <05 <05 <05 <0.5 <05
1.Chioroheame: uglL <1 <1 <1 <1 « <1 <1 <1
2,2-Dichicmpropans ugi. <t <t <t <1 <1 <1 <1 <1
2-Chiorotoluene ugL <1 <t <t <l <1 <t <1 <1
2-Heaone ugh <10 <10 <10 <10 <t¢ <10 <10 <10
4-Chiorotoluens uplL <1 <1 <4 «1 <1 <l <1 <1
Acstone upl <10 <10 <10 <10 <10 <10 <50 <10
Benzena uglL Q4 <04 <04 <04 <04 <04 <04 <04
Bromobenzene ugiL «f <1 <t <t <1 <1 <1 <3
Bromachioromethane uglt <1 <t <1 <1 <1 «<§ <f <4
Sromodichioromethane uwl <0.5 <05 <05 <05 <05 <05 Q5 <0.5
Bromofonm L <1 <1 <1 <t <1 <1 <1 <t
Brormamethans ugl. <t «<t <t <t <t <1 <1 <1
Carbon dsulfide ugh. <1 <t <t <] <1 <t <1 <1
Carbon tetrachiaride ugh. <1 G474 <1 <1 <1 06354 0.5754 0.959 J
Chiorobenzenn ugl s <05 <05 <05 <05 <05 <05 <0.5
Chiorostane ugh <1 < < <1 <t <1 <1 <1
Chiomform ugh 01314 0.198) 0.149J AL o144 <03 am 1.44
Chioromathane: ugh. «1 <1 <1 <1 <1 <1 <1 «1
cis-1, 2-Dichioroethens ugh. «1 <t 0757 059y <t <t <t <1
a1 3-Dichionopropens ugiL <05 <05 <05 <05 <05 a5 <05 .5
Dvromachioronethans upll .5 <5 <05 <5 <05 <05 <05 <05
Dibromomatane ugll <1 <t <1 <1 <1 <1 «1 <1
Dichiorodifucromethane ugl. <t <t <t <1 <1 <3 < <1
Ethy!benzens ugh. <t <1 <1 <1 <1 <1 <1 <1
Hexachiorohutadiene wlL 06 <06 <06 <08 <8 <08 <08 <086
Iscpropybengons uplL <1 < <1 «<1 <1 <1 <1 <t
m-,p-Xylene uplL <2 <2 <2 <2 <2 <2 <2 <2
MEK (2-Butanone) ugh. <10 <10 <10 <10 <19 <10 <10 <10
Mathyl $-buty! ather (MTBE) wil 146} <5 <5 5 cesa) <5 1.5J 0843
Mathylen chioride upll < <1 «<1 <i <1 <1 <1 <1
MIEK {mehyl ianbuty! ketone) uph. <0 <10 <10 <10 <10 <10 <10 <10
Naphthatene L <1 <t <1 <1 <1 <1 <1 <1
nEutyibenzens upl <1 <1 <t <1 <1 <t =1 <1
n-Propylbenzerss uL <1 <1 <1 «1 <f «1 <t <1
o-Xylens upl <1 <1 <1 <1 <1 <1 <1 <1
p-iscpropyBoluene ugh. <1 <1 «1 <t <t <1 «<1 <t
sec-Butylbenzens ughL <1 <t <t <1 <1 <1 <1 <1
Styrens g <1 <1 <t «1 <1 <1 <t <1
tert-Butythenzeno ugh. <1 «1 <1 <1 <1 «<1 <l <1
Tetrachioretherns gl <1 0357} 23 196 0.502 J <1 T 544
Toluen ug. <t <2 <§ <t <t <1 <1 «i
irars-1,2-Dichiopethana ugiL <1 <t <1 <1 <1 <1 <1 <1
trar-1,3-Dichioropropens ugh. «1 <1 =<1 <1 <1 «i <t <1
Trchioroathene g 0487 J "7 555 848 Q802 439 ass 288
TrichiceoRucromethane i <1 <1 <1 «1 <1 «1 <1 <1
Vinyl acotate upiL <5 <5 <5 <5 <5 <5 < <5
Vil chionide gl <t <1 <1 «1 <1 <t <f <1

< Not detectad shove Reporting Limit (RL)
J: Estimatad Result

N




WELL (D MW-2154

APPENDIX A

COMPLETE ANALYTICAL RESIA TS

JANUARY 20080 LTM SUMMARY REPORT

MNW-2158

MALZ18

Defense Depot Momphis, Tennesses

M7

MW-218

MW-219

934 27

MW-220 MW-229 DUP
FIELDID MW-215A108 MW215BL0ES MW-21B106 NW217-L06 MW218i06 MW219-L06 MW220106 MW-2290UP
LABID LDBOTA208-17 LOSOIOZ08-18 LOBC10Y78-06 LOBOIOZOB-0S LOBOTOZ0S-09 LOBOIO208-10 LOBCTO208-19 LOBOTONS-20

Oate 2008 1/5(2000 112008 1R2008 1872008 /2008 12008 11272008
T T S )
1,1,1,2-Tatracttiorosthane ugh <05 <05 <5 <05 <5 Y 035 <05
1,1, 1-Trichiomeathane ugl <1 <] <1 <t <1 <1 < <1
1.1.2.2-Tetmchioroethans ugh 0223y 01724 <% 0.625 151 <05 05 <05
1,1,2-Trichiorosane ugh <t <1 < < < <1 <1 <1
1,1-Dichioroethans wiL <1 <1 <1 <1 <1 <1 «1 <1
1,3-Dichiormethens wiL <1 <1 <1 <t <1 «<i <1 <1
1, 1-Dichicropsopene: uQlL < <1 <1 <t <1 <1 «<t <}
1.2,3-Trichiorobarzens ugiL «i <1 <] «t <1 «1 <1 <1
1,2, 3-Trichioropropans uglt < <1 <t 22 <1 <1 <1 <1
1,2, 4-Trichlorobanzens wgh «1 <1 <t < <1 <1 =1 <1
1.2,4-Trimethyibenzens upl <1 <1 <t <1 <« <1 <4 <1
1.2-Dibromo-3-chiormpropene ugl. <2 <2 <2 <2 <2 <2 <2 <2
1.2-Dbvomoelane ugl <1 <1 1 <t <t <t <1 <i
t,2-Dichiorobanzene ugh. <1 <t <1 <1 <1 <1 <1 <1
1,2-Dichioroetians ugh. 05 <05 <05 03034 0565 1.08 0.5 <0.5
1,2-Dictioropropane: uwl <1 <1 «1 <1 0.3%3 . « <1 <1
1,3,5-Trimetythenzens uglL «1 <t <1 <t «1 <1 <1 <1
1,3-Dichiorohenzona ugh <1 <t <1 «1 <] <1 <1 <}
1,3-Dichicropropans ugl 0.4 <4 <04 <4 <04 <04 <04 <04
1.4-Dichioroberens ugh <05 <05 <5 0.5 <05 <05 01693 Q1754
1-Chiorohexans L <1 «<1 <t <1 <1 <1 <t <1
2.2-Dichioropropane uplL <4 <1 «] «1 <1 <t <1 <4
2-Chiorotoluene ugh <1 <1 <1 <1 «t <t «1 <t
2-Hexwonn ugfl. <10 <10 <10 <10 <10 <10 <10 <10
4-Chiorotolusnes ugll «1 <1 =<1 <1 <] <4 <3 <1
Acetons gl <10 <10 <10 <0 <10 <10 <t <10
Banzens ugh. 04 <04 <04 4 <04 4 <G4 Q4
Bromaberoens ugil <t <t <1 <1 <1 <1 <1 <1
Bromochiorormathern ugi. <1 <1 <t <1 <f <t < <
Bromodichioromethans ught <05 <05 .5 <05 <05 05 <05 <05
Bromotorm ugl <1 <1 <1 <1 <1 <1 <1 <1
Bromomethane ugll <3 <1 < <1 <1 <t <1 <1
Carbon dimufide gL <1 <t «1 <1 <t <1 <1 <1
Carbon tetrachioride uph 05582 ) 0.956 J <1 573 15 <3 <1 <1
Chiombonzene ogh <05 <05 Q0.5 <05 <05 <05 <5 <05
Chicroethane uglL <1 <1 «1 <1 <1 <1 <3 <1
Chioroform ugh. 168 081 <03 743 258 <03 0.3 <03
Chicromethann upht <1 «t < <1 <1 <1 <1 <1
ds-1. 2-Dichiorcethens uplt <1 <f <1 243 nas2J o075 ) <1 <1
Cis-1,3-Dichiovopropent ugl <05 05 <05 05 <05 <05 <05 <05
Daxomodhioromathane ugl, 05 <5 0.5 05 <05 <5 3.5 <05
Dibromamettens upiL <1 «1 «i <1 < <1 L] <1
Dichicrodifiuoromettans uglL <1 <1 <{ «<1 <1 <t <1 <1
Ettvyibenzene ugl <1 <t <1 <1 <t <1 <1 <1
Hexachiorobutadiene ugh. <08 <08 <08 08 <06 08 <08 <08
Izopropybemine upl. <1 <1 <1 <3 <1 «1 <1 <1
m-p-Xylene ugl 2 <2 <2 <2 <2 <2 <2
MEK 2-Buanone) Uil <10 <10 <10 <10 <13 «<10 <10 <10
Methyl +-butyl ethwer (MTBE) ugh, 181 <5 <S5 <5 <5 <5 «5 <5
Mothylens chioride ugh. <« <| «t <{ <1 <1 «1 <«
MIBK (methyl isabutyl ketone) ugl <{0 <10 <10 <10 «<10 <t0 <10 <10
Naphithalene uplL <1 <1 <« <4 <1 < <t «1
n-Butyberzene ugh <1 <1 <1 <1 <1 <3 <1 <1
n-Propylbeczans upht. <1 <1 «<1 <1 <1 <1 <1 <1
o-Xylans ugiL <1 <1 <1 <1 <1 <1 <1 <1
P-isopropyfolusne ugh. <1 <1 <1 <1 <1 «1 <1 <1
sec-Butylbenzene uwl <1 <1 B <t < <t <1 <1
Styrene uglL <} <1 <1 <t <1 <1 <1 <1
tent-Butythenzens ugh <i <t <1 < <1 <1 <1 <t
Tetrachioroathane uGiL T.0t an <1 ny 172 48 <1 <1
Toluens upit <1 <1 <1 <1 <« <1 08523 0826 J
trans-1,2-Dichioroethans uwl. <1 <1 <1 <1 <1 <1 <t <t
trans-1,3-Dichioropropens uplL <1 <1 <1 <1 <t <t <1 <1
Trichiorosthens uglL 102 136 < %] 25 374 <1 <t
Trichiorofucromethans ught <1 <1 <1 <1 0641 <4 <1 <1
Vinyl aoetats il <5 <5 <5 << <5 <5 <5 <5
Vinyl chioride ugiL <1 <1 <1 <t <1 <1 <t <1

«<: Not detected ebove Reporting Limit {RL)

J: Esfimated Result
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