
1 ~~~~~~~~~~~~934 0
File: 541.460.OO0n
M.D.

THE MEMPHIS DEPOT
TENNESSEE

ADMINISTRATIVE RECORD
COVER SHEET

.AR File Number S qN



File:

9 34 1 M..5Iqu

Memorandum
To: Brian Renaghan, CIV AFCEEIEXA

Mike Dobbs, DES-DDC-EE

From: Lance Hines
Tom Holmes

Date: 31 March 2008

Re: January 2008 Long-term Monitoring
Main Installation
Defense Depot Memphis, Tennessee
FA89034-040-87224XI43

engineering-environmental Management, Inc (e2M) has prepared this report to present
the results of the January 2008 Lang-term Monitoring (LTM) far 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 RAO 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. l(CH-2MHILL, 2004) and the recommendations
in the Annual Long-Term Monitoring Report, Main Installation, Rev. I (MACTEC. 2006).
Groundwater sampling was performed in accordance with the Remedial Action Sampling
and Analyss 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 far all LTM wells are shown on Table 1.
The field activities consisted of quarterly groundwater sampling of designated LTM wells
(27 existing wells). The well locations are shown on Figure 1.
FIELD ACTMnTIES
Water Level Measurement
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

e2M collected groundwater samples from 27 of the 28 designated monitoring wells on
Band 9 January 2008. One well (MW-21 3) 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 Teflor4) bladders and Teflort-lined 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 bailer, 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
morning 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 formns.
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 samples 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 Kemnron Environmental Services in Marietta, Ohio, for laboratory
analysis. The samples were analyzed for volatile organic compounds (VOCs) by
method 8260B.
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 flA-1 is to the east and northeast, with an approximate
gradient of 0.003 iftft (MW-22 to MW-i 99B). The groundwater flow near flA-2 is to the
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west-southrwest, with an approximate gradient of 0.009 (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:
Tetrachioroethene (POE) was reported in 21 wells with a maximum concentration of 198
pg/L in MW-208A. The MCL (5 pig/I) was exceeded in 19 wells.
Trichloroethene (TCE) was reported in 23 wells with a maximum concentration of 109
p.g/L in MW-207B. The MCL (5 pg/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/I) was not exceeded.
Carbon Tetrachloride (CT) was reported in three wells with a maximum concentration of
57.3 pg1I in MW-217. The MOL (5 pg/L) was exceeded in two wells.
Chloroform (CF) was reported in eight wells with a maximum concentration of 10.6 pg/I
in MW-207A. The MCL (80 pig/I for total trihatomethanes) was not exceeded.
The analytical results for other contaminants are summarized as follows:
1. 2-Dichloroethane was reported in two wells with a maximum concentration of 1.06
pg/I in MWV-219. The MCL (5 pg/I) was not exceeded.
1, 1,2,2-Tetrachloroethane (PCA) was reported in three wells with a maximum
concentration of 1.61 pg/I in MW-218.
1.2,3-Trichtoropropane was reported in MW-217 with a concentration of 2.2 pg/L.
Carbon disuffide was reported in MW-203A with a concentration of 1.77 pg/I.

CONCLUSIONS AND RECOMMENDATIONS
The concentrations of PCE and TOE 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 (MW-
229) are listed on Table 6. Criteria for monitoring well classifications were established in
the LTM Plan (Fable 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 also 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 MCI-s. CVOCs have not been detected above reporting limits
in MW-21 1, MW-216 and MVW-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 MVWZ36, 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.

4
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TABLES

1 LTMI Sample Schedule
2 Water Level Measurements
3 Well Stabilization Summary
4 Analytical Results Summary. VOCs
5 Past Analytical Results for New Wells, PCE and TCE
6 Proposed Well Classification and Sample Frequency
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TABLE I

LlTM SAMPLE SCHEDULE
JANUARY 20U LTMA SUMMARY REPORT

Main Instalationw - Defense Deot Memphis, Teninessee

Current Biennial 0TR SA QTR Annual 0TR GA 0Th Biennial

Wall ID Well Type Frequency (1) Oct-06 JanO07 Apr-07 Jul-C Ocl-C? Jan-CS Apr-08 Jul-O Oct-CS
MWI Biaiigroun Biennially X - - - - - - - P
MWI9 Background Biennially X - - - - - - IDP

MVW21 Performance Semiannually EBT - - - - - -

MW22 Boundary Biennially X - - - - - - - P
MW23 Boundary Bienmially X - - - - - - - P
MVW24 Boundary Biennially X - - - - - IDP

MW2ZA Performance Semiannually X - X - X - P - ID
MWY26 Perftrmance Sermiannually X - X - X - P - P
MW34 Sentiel Annually X - - - X - - - P
MWJS (2) Sentinel Annually X - - - - - - -

MWJ8 Sentinel Annually X - - - X - - - P
MWJS Performance Senrnannmally X - X - X - P - PD
MW39A Performance Semiannually X - X - X - PD - P
MYW5 Boundary Biennially X - - - - -- - P
MWE2 Performanoe Semiannually X - X - X IDP - ID
MWY53 Background Biennially X - - -- - - P
MWSS Background Biennially X - - - -- - - PD
MVW2 Performance Semiannually X - X - X - PD - P
MVWUA Sentinel Annually X - - - X - - - P
Mfl63 Sentinel Annually X - - - X - - - P
MVW4 Performance Semiannually X - X - X - PD - P
MASSA Background Biennially X - - -- - - - P
MV05 Perfonmance Semniannuall EST - - - - - - -

MAWU Perfomanc Semniannually X - X - X - P - P
MvS Perlfofnance Semiannually X - X - X - P - P
MMtS Sentinel Annually X - - - X - - P
MW9O Sentinel Semiannulally X - X - X - P - P
MVYB2 Perfonmance Semiannually X - X - X - P - P
MVS3 Boundary Annually X - - - X -I-D

MW94A Perfoffmance Semiannually X - X - X - P - ID
MWY96 Performac Semiannually X - X - X - PD IDP
MW97 Performanc Semiannually X - X - X - P - P
MWS8 Perlfofmance Semiannually X - X - X - P - P
MWBB9 Background Annually X - - - X - - - P
MW100B Perfomance Semiannually X - X - X - P - P
MW1O1 Performance Semiannually EBT - - - - - - -

MW102B Boundary Annually X - - X - - - P
MW103 Perforrmance Annually X - - - X - - - P
MWIO04 Performnaoe, Sermiannually X - X - X - PD - P
MVV1o7T Sentinel Annually X - -- - P - P
MWI0TB Sentinel Annually X - - - X - P - P
mmWO8 Sentinel Semiannually X - X - X - P - P
MWI13 Performance Semiannually X - X - X - P - P
MW115 Performance Semiannually EBT - - - - - - -

LmW25 Performance Semiannually X - X - I - P - P
MW140 Sentinel Annually X - - - X - - - P
MWI41 Sentinkel Semiannually IC - IC - - P - P
MW142 Performanice Annually IC - - I - - P
MW143 Background Biennially X - - - - - P
MW-197A Perfonmance Semiannually X C IC IC I - P - P
MW-1l7B Performance Semiannually X X IC IC I - P - P
MW-198 Perfonmance Semianuall X C IC X X - PD - P
MW-1iBA Sentinel Annually IC C X IC X - - - P
MW4-199B Perfonnance Semiannually C IC C X IC - P - P
MW-20D Perfomnance Semiannually C IC C IC X - P - P
MW-20A Sentinel Seminnually X C IC X X - P - P
MW-202B Sentinel Semiannually X C IC IC I - P - P
MW-203A Performance TBD - - IC C IC X P - P
MW-2038 Performanare TED - - X X X IC P - PD
MVVW-2 Performanoe TBD - - X C X IC P - P
MW-204B Perfonnanoe TUG - - IC C X IC P - P

1 of 2
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TABLE I

LiTM SAMPLE SCHEDULE
.IANMJY 200 LTMi SUMMARY REPOIRT

Main Instaltation - Defense Depo Memphis Tennessee

Current Buiennial 0TR SA 0TR Annual 0TR SA QTR Biennial
sample

Well ID Well Type Frequency(1) Oct406 Jan-07 Apr-07 Jul-07 Oct-07 Jan-08 Apr-OS Jul-C Oct-08
MW205A Performance TED - - X X X X P - P
MW-206B Performance TBD - - X X X X P - P
MW-206A Performance TED - - X X X X P - P
MW-2068 Performance TBD - - X X X X P - P
MW-207A Sentinel TBD - - X X X X P - P
MW-207B Senminel TBD - - X X X X P - P
MW-2oaA Performance TED - - X X X X P - P
MW-208B Pedfornance TBD - - X X X X P - P
MW-209A Sentinel TUD - - X X X X P - P
MW-209B Performance TED - - X X X X P - P
MW-210A Senfiniel TED - - X X X X P - P
MW-2108 performance TBD - - X X X X P - P
MW-211 Sentinel TED - - X X X X P - P
MW-212 Performance TED - - X X X X P - P
MW-213 Performance TBD - - X X NS NS P - P
MW-214A Performance TED - - X X X X P - P
MW-214B Peflormamnc TED - - X X X X P - P
MW-215A Perfornance TED - - X X X X P - P
MW-215B Performnance TED - - X X X X P - P
MW-218 Performance TED - - X X X X P - P
MW-217 Performance TED - - X X X X P - P
MW-218 Performance TED - - X X X X P - P
MW-219 Boundary TED - -. X X X X P - P
MW-229 (2) Sentinel TBD - - - - X X P - P
CR1-i Perfonnance Annually X - - - X - - - P
DR1-IA Performance Semniannually X - X - X - P - P
DRI-2 Performance Annually X - - - X - - - P
DR"1- Perf ormance Semiannually EST - - - - - - - -

DR1-4 performance Semiannually X - X - X - P - P
DR1-5 performance Semiannually X - X - X - P - P
DRI-SA Peutoniiance Semiannually X - X - X - P - P
CR1-6 Performance Semiannually X - X - X - P - P
DR1-SA Performance Semiannually X - X - X - P - P
DR1-7 Performance Annually X - - - X - - - P
CR1-8 Performance Annually X - - - X - - - P
CR2-i Performance Semiannually EBT - - - - - - - -

DRZ2-2 Performance, Semniantnually X - X - X - P - P
CR2-3 Perfornance Semiannually X - X - X - P - P
0Rt2-4 Pertormance Annrually X -- - X - - - P
DR2-5 Performance Sermannually EDT - - - - - - - -

CR246 Performance Semiannually X - X - X - P - P
IW-Ol Performance Semiannually EBT - - - - - - -

IW-06 Performance Annually X - - - X - - - P
PZ-03 Performance Annually X - - - X - - - P
PZ-06 Perti oance Annually X - - - X - - - P
PZ-07 Perfornance Annually X -N s - - - -

Notes:
1) Sample frequency establitshed hi Annual LongTeM Morwitorin Report (MACTEC, 2D06) and updte in July

2007 LTM Report (e2M, 2908).
2) In August 2007. MW-SBM wa abandoned and MWV-229 was Installed as a replacement.
X: Sample collected
PR Sample planned

Sample not planned or collected
EBT: Wel Included in EBT sampling program, not sampled for LiTM

NS: Sample planned but not collected (in Oct-2D7:PZ-06 was blocke and MW-213 was dry)
TED: Sample frequency to be dertermined following initial year of quarte"l monitoring

2 of 2
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TABLE 2

WATER LEVEL MEASUREMENTS
JANUARY 2008 LTM SUMMARY REPORT

Main Instailationi - Defense Depot Memphis. Tennessee

Depth to Groundwater
Water Elevation

Top of Casing Top of Scren
well ID Aquifer Elevation Elevation 7-Jan.2008

(ft. Msl) (ft, awl) (ft. btoc) (ft ms')
MW-16 Fluvial 299.86 242.28 58.80 241.06
MW-19 Fluvial 290.57 207.47 88 92 203.65
MW-22 Fluvial 298.04 202.84 95.34 202.70
MW-23 Fluvial 298.99 197.79 97.83 201.36
MW-24 Fluvial 299.51 202.21 104.65 194.86
MW-25A Fluvial 269.88 196.88 71.54 198.34
MW-26 Fluvial 303.69 206.09 99.50 204.19
MW-34 Intermediate 299.97 163.37 135.62 164.35
MW-36 Intermediate 307.45 167.55 132.20 175.25
MW-39 Fluvial 296.28 200.78 102.44 193.84
MW-39A Fluvial 298.45 150.53 102.65 195.80
MW-SO Fluvial 298.82 183.82 85.73 213.09
MW-52 Fluvial 279.26 185.26 79.53 199.73
MW-53 Fluvial 306.38 233.88 74.11 232.27
MW-55 Fluvial 292.08 228.08 71.74 220.34
MW-62 Fluvial 293.65 207.65 94.04 199.81
MW-63A Fluvialllntermediate 305.96 165.96 105.79 200.17
MW-63B Fluvtal/Intermediate 305.78 190.78 105.72 200.06
MW-64 Fluvial 304.21 202.21 107.12 197.09
MW-66A Fluvial 284.22 209.60 78.42 205.80
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
MW-96 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-99 Fluvial 285.33 193.83 80.18 199.15
MW-100B Fluvial 291.06 183.56 89.85 201.21
MW-103 Fluvial 301.~35 231.35 69.71 231.64
MW-1 04 Fluvial 295.76 225.26 63.27 232.49

1 of 3
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TABLE 2

WATER LEVEL MEASUREMENJTS
JANUARY 2008 LTM SUMMARY REPORT

Main Installation - Defense Depot Memphis, Tennessee

Depth to Groundwater
Water Elevation

Top of Casing Top of Screen
Well ID Aquifer Elevation Elevation 7-Jan-2008

(ft rnsl) (ft. msl) (ft. btoc) (ft. mat)

MW-lO7 Rluvbialnteffmediate 304.92 176.92 110.38 194.54

MW-108 Fluvialllnteniiediate 303.07 '143.07 108.80 194.27

MW-1 13 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 303.71 155.01 113.66 190.05

MW-142 Fluvial 291.18 208.18 92.79 198.39

MW-143 Fluvial 290.56 212.06 - -

MW-197A Fluvial 291.28 129.30 94.29 198.97

MW-197B Fluvial 291.03 198.88 94.20 198.83

MW-198 Fluvial 291.50 201.47 94.99 196.51

MW-199A Intermediate 301.53 155.45 110.28 191.25
MW-199B Fluvial 301.73 197.12 106.04 195.69

MW-200 Fluvial 300.18 198.98 104.73 195.45
MW-202A Intermediate 299.23 122.73 123.90 175.33

MW-203A FluviaI 290.59 147.65 92.80 197.79

MW-202B Intermediate 299.51 180.42 123.40 176.11
MW-203B Fluvial 290.51 197.88 92.73 197.78

MW-204A Fluvial 292.21 158.95 95.40 196.81

MW-204B Fluvial 292.32 197.83 95.40 196.92

MW-205A Fluvial 291.93 150.98 95.71 198.22

MW-205B Fluvial 291.82 194.82 95.50 196.32

MW-206A Fluvial 299.92 172.58 104.60 195.32

MW-206B Pluvial 299.90 203.18 104.59 195.31

MW-207A Fluvial 303.78 154.13 109.41 194.37

MW-207B Fluvial 303.83 195.58 109.02 194.81

MW-208A Fluvial 301.50 118.05 108.50 195.00

MW-2088 Fluvial 301.79 195.13 106.55 195.24
MW-209A Fluvial 298.05 109.07 104.82 193.23

MW-2098 Fluvial 298.49 198.17 102.75 195.74

MW-210A Intermediate 289.86 112.60 99.29 190.37

MW-210B Fluvial 289.29 192.33 92.82 198.67

MW-211 Intermnediate 303.74 137.48 110.81 192.93
MW-212 Fluvial 295.34 209.69 98.79 198.55

2 of 3
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TABLE 2

WATER LEVEL MEASUREMENTS
JANUARY 2008 LTM SUMMARY REPORT

Main Installation - Defense Depot Memphis, Tennessee

Depth to Gmoundwater
water Elevation

Top of Casing Top of Screen
Well ID Aquifer Elevation Elevation 7-Jan-2008

(ft. ms) (ft, msi) (ft, btoc) (fmis!)

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-215B Fluvial 304.56 199.15 109.76 194.80

MW-216 Fluvial 297.34 197.41 97.48 199.88

MW-217 Fluvial 304.18 202.39 107.12 197.06

MW-218 Fluvial 305.60 206.69 103.55 202.05

MW-219 Fluvial 294.90 197.16 91.96 202.94

MW-229 Intermediate 311.77 123.34 152.02 159.75

DRI-1 Fluvial 293.09 171A42 91.75 201.34

DR1-lA Fluvial 293.13 203.79 91.87 201.48

DR1-2 Fluvial 290.08 192.28 89.85 200.23

DRI-4 Fluvial 292.78 186.50 91.93 200.85

DR1-5 Fiuvial 294.50 169.28 92.91 201.59

DR1-5A Fiuvial 294.61 204.88 92.99 201.62

DR1-6 Fluvial 292.98 177.14 91.66 201.32

DR146A Fluvial 293.14 202.32 91.74 201.40

DRI-7 Fluvial 289.15 180.88 90.26 198.89

DR1-8 Fluvial 290.02 197.37 88.99 201.03

DR2-2 Fluvial 304.37 225.37 81.71 222.68

DR2-3 Fluvial 303.44 210.44 97.24 206.20

DR2-4 Fluvial 303.47 215.47 94.43 209.04

DR2-6 Fluvial 304.70 210.10 101.38 203.32

PZ-03 Fluvial 298.51 189.61 102.9.4 195.57

PZ-06 Fluvial 302.74 213.34 78.10 224.84

PZ-07 Fiuvial 304.72 203.42 7.92 296.80

IW-6 Fluvial 291.94 192.94 90.40 201.54

3 of 3



9 34 11.

o fln~~e ;; OO~w ON3N000fl

0~~~~~~~ 6Cd odvwooo-
OI-. . .

E C! t .O~fW~ CN W~ ER CC4C.I
-------- - -- ---- ~ ~ ~ fly N.

00.mro~of l0S-, c)NC~f

OS~~flCO~fl~~tflCO 000 ~i 0--o. 0c0*.(tC6 v .t*ivi

a It -MNO

wEE~~~~~~~~~~~~
ZB~~

a Nd etoe OfrQlql~.ocetEut r~qq q ccC oo C0~ .~W d". 0ssv' WmflA.OAWd'M
as ee-ct-eO N-omo eW,

E a] n- - le-c-0-0- - 0-f-- -- -l' -0' V- NN-

D.

~ *~..J - - ----- --

.2*

E E

------ a--------

a. E~~~~~~~~~~~~~~~~~~~~.w a
---- -- 7,n--- - C.2 CO~mO~lW O~ffl"lfllIN "O""MN~



9 34 1 2

4 0 V Vq r W fLO

Q,O

C~~~~~~~~~~oC

0~~~~

v0 v vmohd

90

W * c~~~~~i ~~V 0co - 00W m

a N
0 ~~~~~0 ov C'JNW-i

.5 -

IC,~~~~~~~~~~~~~~~~~~~~~~~~

J I-0 ) L MC CD

0 12 O CD o~0
CL c) Q v 6v v 6CI

W d EC v v Vo wOCbC
OL ~ ~ ta~~ !

E~~~~_e.
< ~ ~ ~ ~ ~ ~ oQ

CL N &O 02Lt
w w R D NNW0. * rZU

F! U3 co~V -&03 11-- V'



93 4 1

CL (L 0~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~U

00r 
0~O

wing 0 ~ mm o~Www 0

r. C ?-4A

C-i

CD9
t0 ~ ~ ~ OD1

0 crc 09~~~~~~C MO

~' Co Cl

.jOD~~~~~~-

m9m

'? mO o , Ovm 0vy U(Dc
c V~~~~~C - 6V .4c o '

C~~ v v C0
2 E C

w d~~

w m 0 CY7 * 0 0C C 0CDC

w C~~~l 'D ~~0 CDW C~~~~~~~~~~

U 'U

I< C~~ CO ai' V O 00

-A -Z 0 ada

ccoN r -
UECl -

- OD c ODC3OWC ur c Ocr



9 34 14

r0 V CDV VV¶U .. (014c
co~ ~ C

~9c

C? o ~~ OVOVV'T CDe
ge V V r-N m L

w co~d

C~ 8'- w U rco

~9

0 C~~ CM Ca -,
IL CD am in -0v c

>: 0 C~t 0 C'~W

0: E0

M 0~~~~U

a (D~- 0bC U C 4O

-U -

C%~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~a

C-4 C
C~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~C

_j a -g*_1 _j CD -c -cm -CD rnLLEI ~
U_

C5 ( 5 5~C
QwwwwoD-O

('4 ** NNcc- C4
w 300 et u.2 c

IN 4)~~~~~~~~~~~~
- r -WOO tS I- I- V 's~~~~~~~~



CD~~~~~~~~~~~~~~~~~~~~~~~q 0

m N
0

N4 , n CD

0 0

9 r-~~-

- C ~.j C ~ i N .

.4 j WW W

2 6~~~~~~l 6

~9

N v Uc' CR.-

0~~~~~~

0 ~ ~ G~ -- , O

.5 0~~~C-

LU ~ ~ ~ ~ -U.

Er 0 ~ ~ *

C CC

SW ~0 * c

C3 ~ C

K - C-4 NC(4 C- Z t04 DZ

Ci- rO. 3 0 &--



0

CLCV

o o0 C> n ,

N ) N r V V V
S CIA -3v

223~~v

CP D

C-i Cso CN)

N)C4C C - -o
C14 C3 6 v v0

6 c WNNv v6 flfvl-

' a

0 co I c

.4 'a-

000 ( OD (0(( 2Q

00C

an CY 0~~~~C

w C3, w C~~~J , a -" t,~ a)

CD~~~~~~~~~

C~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~a

0 'J~~~~~~~~~~~~~0

J3 r UW W Czw
r~ r & 0 HHV



9 34 1
TABLE 5

PAST ANALYTICAL RESULTS FOR NEW WELLS, PCE AND TOE
JANUARY 2008 LTMV SUMMARY REPORT

Main Installation - Defense Depot Memphis, Tennessee

Apr407 Jul407 Oct.07 Jan408
POE TOE POE TOE POE TOE PCE TOE

Well ID ughL ugIL ug/L ug/L ughL ug1 ug/L ug/L
MW-203A 62.6 1.27 69.1 J3 1.46 86.8 1.69 108 1.93
MW-203B 38.4 8.97 21.1 7.88 13.9 7.92 9.39 6.31
MW-204A 38.8 1.19 36.2 1.17 37 1.06 42.7 1.12
MW-204B 26.3 2.37 17.2 4.88 19 4.7 24.5 3.2
MW-205A 102 3.69 180 5.84 145 8.25 153 6.14
MW-205B 129 7.2 149 9.22 100 8.74 82.3 9.75
MVW-206A 76.6 9.81 99.2 10.1 76.4 12.4 114 12
MW-206B 57.2 8.94 77.5 1 1 64.9 1 1 69.5 11.7
MW-207A 7.92 21.4 8.32 18.6 10.3 21.6 10.5 24.3
MW-207B 35.7 12.1 32.5 17.6 23.7 62 13 109
MW-208A 174 J 8.12 193 8.26 163 8.44 198 8.45
MW-208B 3.42 18A4 2.8 15.7 3.02 1 5 1.68 13.2
MVW-209A 0.326 J 0.576 J <1 0.487 J < 1 0.404 J <1 0.467 J
MW-209B <i 6.4 <1 7.2 <1 14.8 0.357 J 11.7
MW-210A 38.2 5.85 36.1 6.05 28.8 5.63 23.3 5.55
MW-210B 32.4 7.29 24.4 8.42 21 10.7 19.8 8.46
MW-21 1 <1 0.536 J1 Cl 0.576 J '1 0.436 J 0.502 J 0.602 J
MW-212 <1 34A4 <i 47.9 0.5168J 41.7 <i 43.9
MW-213 Dry Dry Dry Dry
MW-214A 8.83 5.59 8.81 4.49 8.99 4.11 7.29 3.65
MW-214B 6.4 4.24 6 3.83 4.89 3.06 5.44 2.88
MW-215A 5.81 7.82 5.58 8.12 6.95 7.79 7.01 10.2
MW-215B 4.36 1.52 4.39 1.53 4.49 1.47 4.71 1.36
MW-216 <1 <1 <i ci <c1 <i <i <1
MW-217 18.4 29.5 25.4 40.6 J 31.3 39.4 31.7 35.9
MW-218 17.7 44.2 16.7 47.6 18.5 42.8 17.2 42.5
MW-219 16.3 1.72 27.8 2.79 33.9 3.37 48 3.74
MW-229 - - - - ci 0.321 J <1 <1

Notes
POE: tetrachloroethene
TOE: trichloroethene

.3: estimated value
<: less mhan the reporting limit

not sampled
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TABLE 6

PROPOSED WELL CLASSIFICATION AND SAMPLE FREQUENCY
JANUARY 2008 LTM SUMMARY REPORT

Main Installation - Defense Depot Memphis, Tennessee

Proposed Well Proposed Sample
Well ID Aquifer Type Frequency
MW-203A FluvialIntermediate Performance Semiannually
MW-203B Fluvial Performance Semiannually
MW-204A Fluvial Performance Semiannually
MW-204B Fluvial Performance Semiannually
MW-205A Fluvial/Intermediate Performance Semiannually
MW-205B Fluvial Performance Semiannually
MW-206A Fluvial Performance Semiannually
MW-206B Fluvial Performance Semiannually
MW-207A Fluvialntermediate Sentinel Semiannually
MW-207B Fluvialllntermediate Sentinel Semiannually
MW-208A Fluvial/Intermediate Performance Semiannually
MW-208B Fluviall Performance Semiannually
MW-209A Intermediate Sentinel Semiannually
MW-209B Fluvial Performance Semiannually
MW-210A Intermediate Sentinel Semiannually
MW-210B Fluvial Performance Semiannually
MW-21 1 Intermediate Sentinel Annually
MW-212 Fluvial Performance Semiannually
MW-213 Fluvial Performance TOD
MW-214A FluviatlIntermtediate Performance Semiannually
MW-214B Fluvial Performance Semiannually
MW-215A Fluviati/Internmediate Performance Semiannually
MW-215B Fluvial Performance Semiannually
MW-216 Fluvial Performance Annually
MW-217 Fluvial Performance Semiannually
MW-218 Fluvial Performance Semiannually
MW-219 Fluvial Boundary Semiannually
MW-229 Intermediate Sentinel Annually

IlOf 1
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Figures

1 Well Location Map
2 Groundwater Elevation Map
3 PCEITCE Concentration Map
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Appendix A

Results of Laboratory Analyses
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APPEPOX A

COMPETE AKALYTJCL RESITS
JAMIARY 20M LTM SMJAR REPORT

%EU ID MW2MA MW2rS OJP MW-2M MW~4 MW~34 Mvw2DA MW3~
FlED C MW2M4)4 MWWAMWW MVW20fl44 MWflA4D MVflBW4 MW-2~tG MV~M4
LADD C iiMon tM101m48- tt.inoi inioi0s LMMMI(MIm1780 101 78.10C)I1onoM

l.1,l.2-Teud~godun. A. CO5 454 0.5 '0.5 '0 0.5
1.1.1-T flnha,.d U0ot ClC lC Cl ~ l
l1l2.2-Teaatvsc. 10L. .41- CS C~s -'03 0am3 CS1 C
1.1l2-TedvwlWffo tatL Cl Cl C iC lC

1.l14twt0n ta Cl ClC iC lC
l.lzwflmpwn MeL Cl ClC l lC l

12,~Tddft~ WL. Cl 'IC l lC l
1..3Tuldtvo usp" tat Cl ClClC ClClC
l.2.3Trirdtwb~ tat C <IC l ClC l
lZ4-~Tfttffijb tel Cl Cl C C Cl Cl Cl
1.24-ekf llbW~d mpow .9At Cl Cl Cl Cl ClCl
1.2-4M~n-adn~an 0. C C C C

l,2-0 flrtbu OL Cl '1 Cl Cl ClCtC

l.3.5-TI~ft.Oot~i .CI. C ClC lC lC

l.34~~~iw~a~~e tat C(4 C44 C(4 C(4 C(4 C(4 '0.4
1.44)kftlvbfl tot CS CS S C5C CS s

2.2aidxtpmms ta l lC C L lC
2-0aze. ta Cl Cl ClC l l

2~~~ ~totL '0 10 Cl '0 <10 '10 CO CIG
4 Chbfl mw ta C '1 Cl Cl Cl Cl Cl

Afl It~~~~~~o '10 '0 10 ClO '10 10 0O'I
tin,. te~~~~-L. C4 C4 C4 C4 4.4 C4 CA

Bmtwbwu~ bit ClC lC ci Cl '
WLo Cl Cl ClC l Cl '1

totL CS C CS CS CS 403 4D.5
Ehmtn -At ci Cll Cl Cl it Cl
tatn.0 to '1 Cl ClC Cl Cl
Catbn assto 1.77 Ci ClC l i'
Cetonm an a ci Cl Cl C l l C

Ojwhb, tAt 0.172J al58J C3 CS 4.3 Me1ma alai6
ChWn~ne a Cl Cl Cl 0lC Cl C
oia-lfldlcu lot 0rn2J O.978J 58.8 02J Z3 &I2 M

Ob~nlofoo.. ~ tat0 4.5 CS CS CmS CSC5'.
ObMIUTIf ta l lC C l lC

bsopvpytea' tWt Cl Cl Cl Cl C l

MEK0~un) tatL C0 Clo '10 '10 'I '0 ' 00
uo"~ttWW-(MBE) to ikC CS CS CS <55

mod~~m UWta ci Cl Cl Ci ClCl'
M8W((wmOfl4tbn totL '10 <10 0 IC 1 <10 '00

No~~embn VOLt 'I ClC lC lC

o.mpn. toIt Cl ClC lC Cl '

sh~~~ Utel IS ISO 4. 5
Tan,,~ tat ClC l'I' l'

Trkhkdtwt, tat 1593 I5 62 1-12 32Cam 9 75
Tuldn~aamunsw tatL Ci ClClC Cl '1

V~~w ~ UtOt CS CSCSC CSCS5
vew I ct l l l'1'ICl'

c Notb~d o.. Reti L"M(RL)
J.. Ende R*
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APPENDfl A

COIPLESE AIIALYTEM. RESWJS
JANUARY MM LT SUIGARY REPOR

De~DOMumr T~o

VWEU. ID MW-2lA MW-2in MWOO7A MIAMM MwV-WM DU MwaDA Mw2in
REaDIm Mfl4W4 M26SaW4 MW7M0 MW074 MWINB 0MU? MW-flA4.O MWSLO.6

1,1,1l2-Tetsdgqor.v u Lot 'as <0.5 '0.5 <05 ' 's 05
1,11I-Tr - C,., 41 <1< 1< ci'I'
1t1.2,2-Telrfttmff tot -S'. C . as 'as 0.3~
t.i.2-TddrmtoSa, 1.O <1c 1 i< <1

t1,Y~twoSouu U1. ciciClc 'I l1
1,.I4idbv UOI Cl cic l' 2<

1,2,3-ddd~o~ tot <1 'iC Ic I <
l.2.3-Ta.TtflpWI t '1c iClc 1<

t.2.4-T&Tcdh ttnb w tot ci ci <I 'I ' i

12ammnC~pw GOt. '2 '2' 2 Q2'

1.2-Dlrtw i~ie Ot 'I 'i' ic I c

13.5-tmac i'op totL c(i Cl4 cMI cA <4 ci CiA

1Id I . - fli rt '05'. S'.5 .05 '0.5 '0.5
l~~liamh~~ t441 '1 <1 < ' Cl cic

2~~~~ ~tol. Cl Cl Cl Cl c ci Cl
241cmwcft tot. '10 ci 1 i10 ci '0

Acol tot. '0 <10 <10 <10 cia ca '00
A ~~~~~44 C4 44 '04 44 a4 CA '0.4

tuiflis <I 'iciciC Cl

amfoodl~w~rmtot0. CS C,5 4.5 5 CS. '.5 <0.5

A -WIL~~t11 'I 'I Cl< i i<

Csstco fernsG ci 'I (1444 J CI6 1.13 Cl <1
crd~~~d~ t441 CS -054. 05 . .5<.

C~~ 141.to 01744 0.147 &OS Ilm lm 022) < 0.3
Chbwsf to. Cl <1 ci ci Cl Cl ci
as-I.2-Odfloctt. 44 0)7174 0. 4 at ~ 4138lJ i 0.564 0.93

~1,343dft~ 411. '05 CSC 45 '0.5 <0.
Db~m~dcromett t. CS CS5 CS5 '0.5 -asC '.

Dtran,Mm tct <I ci cic 1 1
Oktkdba~~ sm Wt cicic '1 lci'

Edqb~~~ uto ci ci 'it 1 I
Hfl~fl~e tOt *'aS 4.6 4 46 '0. Cs '0.6
laopwpytw W44 <1 'IC c l l
m-.pXyts LOI. C! C <'2C<
MAEKp~afh) tot cia '10 <10 cia1i cio 'to
MsO#*wW~lf(MTBE) t44t '0 <55 '0< 0<5
Mybumdflt tot. ci <1 <1 <IC <1 ci

MSK m( (mW .I ufL. <tO 'ia <10 <10 ciO '10 '10
Naolrdb tot. 'I CiC 'I <1<1<
n-Ibhyl.b n ta. 'I cic ciClci<

o~MNYI, tof. ci ~ 1C C l I

"Y~~~~ mlot ClC 1CiC i

Tstscltofw ~ Jut ld 10.31ZI5 12.9 I3 Igo Iso
TcbItIu tgfL <1 <1c iC lC

~~1~~2ZXNMDtI ci i < ClCl I <
btn-1.Zmtww tt ClC c l ici
TUiwo toWL 12 11.7 24,5 112 I0S 845 13-2

Trkhlmva~ U441 <1< IClC l'
V"ty tot '0 <5'05'045

VOO U90L ~~~~~' c ci <1ciCl

MS Not a R~pb I.Mi(RI)
J:E Es RMe*
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COPETE AINALYEAJL RESULTS
.AAMJARY 2WO ITM SUMMtAWRYEPORT

D~mS~ M.Tmfl TW.

WELL (0 MW,2WDA MW2 MW K"OA MW2tOS MW.2 I MW-22 MIW2i4 MW.2148
FanInI MIaAWSQU SMaQnSL MWr10A4A MW21tS4D4 MW"114.4 MW2124.S MWJ214A~tQS MIW218tG
LsaB I tLfll4 tiLlSO48 LN10118413 LSi 0174 1&M LSI eIS 02im-M iWD1ni0.i5 tiLW)1B

1.1.1,2-Tebv d0or.et ugL <.5 45 '0.5 <05 4.5 <5 <05 4D.5
I.I.i-TdchkoC n tL Cl Cl Cl<< <i <I <
I..2.2-T`Maftbow tatL 4. . 3 45 4.5 4.5 0.27 0.392

1..2.-Tddk wtt I'IC C 1 1'1<

l.14YTdtwUo uzinw ta Cl Cl< 1ci< l

l2,2-0(~xauv. tatL <I Cl C Cl C l l C

IZ~T4W~~b~ Uat 'ClC i ic <1 Cl ci

l.3-mtw w a <ic' 'I Cl< 1'

1424WtOt 4.5f 4.5 .5 4X5 S 45 4. 45

1.2-Dd*g~ UO ta CtC 1< ic i'

2O3-aa~wob tpf. c Cl <I Cl <IClCl

2CO~ LGOa Cl Cl ci ci ci Cl< <
244~~~ UsagA <to <10 'tO <0 <10 <10 '10 '10

4-Cflwiilvok~ u~fL i C ci Cl Cl '1l '1

aroladftmeem'at0 4.5 4.5 40.5 4.5 4.15 40.5 4.5 <0.5

on nnILa <1 0474J ciClC 0.53 0.575 J1 0.959

Chwmkm "90L'at 0,1314 J alai mini9 0.14J 0.2144 J 4.3 02. 1.44
crdmommd~~ U'Mt <I ci Cl Cl 'I 'I ci <

d 2-01.111toSh" La& Cl <I 0.57J1 0.%2J ci ci ci c~IA~krftmp~ 0 4.5 4.05 -as 4.5 415 4. 5 <0.5
Dbnwa tat 'as -DA45 -as 4.5 4.5 4.5

ftylb~~~~~ L<1Cl 1 C < <I<1l
Hmaddxobb~d~w i. 46 -a6 4.6 4.6 4.6 4. <.6 4

lowmpybw~~~ UWL ~ C C Cl<1C Cl<IC
m-.pX)ft, tat <2 <2 -a <2 <2<2'
MEK(2.San) soL <10 '10 <D <10 CU <10 <10 '10
MeWMt~$fwMW~WT) tat 1,454 4 5 5 .83,4 < 1.5J 0.843
metro" . tat C ci <1 ci <1 <1<1

MJW((m~~i~lfl~~t$~) at <10 <10 '10 <10 <10 '10 <10 <10
Ndtfle tot <1 <1< 1cic I

MP(Gpyb~~~ La& ~ l Cl Cl Clc c Cl
"Ymm -a&~~to <1l Cl <1 0lC ic

Teacgt~aw tat. <1 037 98 05W4 C .l 5
Tefaut.o tatL 'I 037 ci <1 a5132i <1 Cl

Trklbwwov Lot 0.4874 II.? 5.55 &45 0om 43.9 3M5 28
TrkanonU.e"m. tat Ci ci c 'I c l i <

<*t ne ~R~th l~mfl QL)
4: LEsvel R..
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COMPLETE AINALYTEAL RESULTS
JANUARY 2W til SUMARY REPORT

aai O Mar.$b. Thms

WEULLID MWAF15A MW2158 MW2iB MW,217 MW318 MW.219 MW~M MW-229 DUP
RELD ID MW2iAUDS MW158W4 MW21tO. MW174.l-6 MW.2I844 MW-21UtG MW-f94l. MW22 CUP
LAB ID L~IM-1 Ul=018 i1mioi7aa LiniW U38M.S-0 UX01~-i UDSDI-ig tLfl2OS

1,1,,2-ab-chloogoptW <05 <0.5 <.5 <0.5 <5 <0.5 <0.5 <0.5
tii.l-T1dsoosn~ tat <1 0c Cl <1 <1 <1
1.I~.2.-TTnd n tolL 0223 J 0.i72J -* aa 151 CS Cs .5

1.14WSW.Vff~ ot <1 Cl Cl<1C Cl< '
I~iakm~q~ 10t Cl <1C < l l <5 <1

12.3-Trdftwqos~ uiL. ClC C . ClC l Cl
iA3.4Tdibmpop t91t Cl Cl l 22 Cl <I ci C

i.2.4-T&rflqbl I%& ClClC ClCl <1 <1
I.24JnI4Clw~i atL <2 Q <2 <2 < <2 <2
1.2-Oumeood LotL Cl Cl Cl ClClC <I C
1.24N~tmbts, sot ci c 0l< Cl < <1 <1
IZ(4ksv.O sot <3 05 <3 M33 oe isW <05 CS
1 O24 .C at ClClCl ClC <1 <1
1.3,5-TMMbrsOWzu~ upI Cl ClC < l <1 Cl '
1.30ktdombl, totL Cl <1< Cl< <1<1c
IA~tvp opt C4 4.4 4.4 C4 <D4 4.4 C4 CA,
l.40tflu, st S 0. C CS <.5 <0.5 Mimi3 0.175
1.OC S,.tar. c <1 l <1 <1 <1 Ci <1
2.2-Ok~m inp" VA. ClClc Cl Cl Cl C
2-CW0 6~s,.t1 <1 Cl <1 <I Cl <I <1 Cl
24inni o <10 <10 <10 cia <t ClO <10 ClO

A~~ UWLta ClO <10 <10 <10 <10 <10 <IC <10
Bsnhl up/I.~~~-W 4.4 4.4 4.4 <04 44 <0A 44 4.

Wo,,suas to l lCl Ci Cl Cl c
8~~~~ WLso <1 < 1 < l <1 Cl C

tuirA*.crwues tot CS S 4 CS CS CS -05 C~S <05

catbm na opt 0.557 O.J Cl 57.3 Is CI '1 <I

OhOn tAt. Cl C l C l < l c
Chb~~ftm uta 1.68 061 CS3 7.43 258 <0.3 4.3 -*.3

dh~~i,2.~icsD~~n opt <I CC 243 G3523J 0.575 J Cl l
d.-i.3~~fl~cpa,. tat 4.5 CS <. C S CS <5 C

tot <0.5 CS CS C CS CS <0.5 CS
Dbmm.a~w, teL ci ClC l lC Cl

lsopwaafl~e so Cl c 0l C l C l <
moxyhm ~Wit <2 <2< 2<2< 2<

MEX(2-Thflnw OWL ClO ClO < <10 <0 <0 Clo <10
Meti" taW NM (MTBE) se/I 1.1. < 0<0< 0 0
MWyIWW fl*s.. Ci Cl<1ciC ci Cl
NMI(-Mct 1fAi"bnw) sot <10 <10 Co Cl ClO <10 10 Clo

n.&dytosi Ut ClC 1 lC C lC

nP4*ropyta sot <1 <1< 1C 1< <1

ToSA wu .tot <1 Cl C Cl Cl Cl cJI2 J Cl

Trktk0fl ,.Lt irn 1.71 Cl 1. 417. .48 Cl C
Taem Clw~ Le. Cl ClC '1 'i~ O. 4 .0

ayldl t ot Clcic <1 <1 <I Cl <I

J. Ea~ R~s
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