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1.0 INTRODUCTION

HDRIC2M has prepared this 2009 Annual Long-term Monitoring (LTM) Report for the Main Installation

(MI) at Defense Depot Memphis, Tennessee (DDMT) under Contract FA8903-08-D-8771, Task Order

0019 to the Air Force Center for Engineering and the Environment (AFCEE). MI LTM is performed to

document changes in plume concentrations and to detect potential plume migration to off-site areas or

into deeper aquifers. This report documents the groundwater monitoring activities on the MI during 2009.

The MI LTM was performed in accordance with the LTM Plan in Appendix B of the Main Installation

Final Remedial Design, Rev.J1 (RD) (CH2M HILL, 2004) and the Remedial Action Work Plan, Main

Installation Rev. I (RAWP) (MACTEC, 2005a).

1.1 SITE LOCATION AND DESCRIPTION

DDMT is located in southeastern Memphis, Shelby County, Tennessee approximately 5 miles east of the

Mississippi River and just northeast of Interstate 240 (Figure 1). DDMT originated as a military facility

in the early 1940s; it received, warehoused, and distributed supplies common to all U.S. military services

and some civil agencies located primarily in the southeastern United States, Puerto Rico, and Panama.

Stocked items included food; clothing; petroleum products; construction materials; and industrial,

medical, and general supplies. In 1995, DDMT was placed on the list of the Department of Defense

facilities to be closed under Base Realignment and Closure. Storage and distribution of material

continued until the facility closed in September 1997.

The property consists of approximately 642 acres and includes the MI and Dunn Field. The MI contains

approximately 578 acres with open storage areas, warehouses, former military family housing, and

outdoor recreational areas. Dunn Field, which is located across Dunn Avenue from the north-northwest

portion of the MI, contains approximately 64 acres and includes former mineral storage and waste

disposal areas.

In 1992, DDMT was added to the National Priorities List (57 Federal Register 47180 No. 199). The lead

agency for the environmental restoration activities at DDMT is the Defense Logistics Agency. The

regulatory oversight agencies are U.S. Environmental Protection Agency (USEPA) Region 4 and the

Tennessee Department of Environment and Conservation (TDEC). DDMT's USEPA Identification

Number is TN42 10020570.

1-1
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1.2 GEOLOGY AND HYDROGEOLOGY

The geologic units of interest at Dunn Field are (from youngest to oldest): loess, including surface soil;

fluvial deposits; Jackson formation/Upper Claiborne group; and Memphis Sand.

The loess consists of wind-blown and deposited brown to reddish-brown, low-plasticity clayey silt to silty

clay. The loess deposits are about 20 to 30 feet thick and are continuous throughout the DDMT area.

The fluvial (terrace) deposits consist of two general layers. The upper layer is a silty, sandy clay that

transitions to a clayey sand and ranges from about 10 to 40 feet thick. The lower layer is composed of

interlayered sand, sandy gravel, and gravelly sand, and has an average thickness of approximately 40 feet.

The uppermost aquifer is the unconfined fluvial aquifer, which consists of saturated sands and gravelly

sands in the lower portion of the fluvial deposits. Recharge to this unit is mainly from rainfall infiltration;

discharge is to underlying units or laterally into adjacent stream channels. The saturated thickness ranges

from 0 feet (dry) to approximately 60 feet, and is controlled by the uppermost clay configuration in the

Jackson formnation/Upper Claiborne group. Groundwater flow in the fluvial aquifer is toward the gap in

the uppermost clay in the northwest area of the MI. The flow is toward the low point on the gap's

southeast side, and the fluvial aquifer is dewatered (or "pinches out") elsewhere on the gap's perimeter.

Water level elevations in the fluvial aquifer at the MI range from a high of approximately 240 feet mean

sea level (msl) in the northeast to a low of approximately 195 feet nmsl in the central area.

The intermediate aquifer is locally developed in Jackson formnation/Upper Claiborne group deposits,

which contain laterally extensive, thick clay deposits. The uppermost clay unit appears to be continuous,

except for a large gap in the MI's northwestern area and Dunn Field's southwestern area. There are other

possible gaps in the clay off-site, west and northwest of Dunn Field. Where present, these gaps create

connections to the underlying intermediate aquifer from the fluvial deposits. Water level elevations in the

intermediate aquifer, away from areas of recharge from the fluvial aquifer, are approximately 160 feet msl

with a general westward flow.

The Memphis Sand primarily consists of thick-bedded, white to brown or gray, very fine-grained to

gravelly, partly argillaceous and micaceous sand. The Memphis Sand ranges from 500 to 890 feet in

thickness and begins at a depth below ground surface (bgs) of approximately 120 to 300 feet. The top of

the Memphis Sand was identified at 255 feet bgs (elevation of 21 feet above msl) in MW-67, the only

monitoring well completed in the Memphis Sand at DDMT. The Memphis aquifer is confined by

overlying clays and silts in the Cook Mountain formation (part of the Jackson/Upper Claibomne group)

1-2
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and contains groundwater under strong artesian (confined) conditions regionally. The City of Memphis

obtains the majority of its drinking water from this unit. The Allen Well Field, which is operated by

Memphis Light, Gas and Water, is located approximately 2 miles west of DDMT. The top of the

Memphis aquifer potentiometric surface at MW-67 is approximately 160 feet msl.

1.3 REMEDIAL ACTION OBJECTIVES

Remedial action objectives (RAOs) for the MI were established in the Main Installation Record of

Decision (ROD) (CH2MHILL, 200 1). The groundwater RAOs are:

* to prevent human ingestion of water contaminated with volatile organic compounds (VOCs) in

excess of maximum contaminant levels (MCLs) from potential future onsite wells;

* to restore groundwater to concentrations at or less than MCLs; and

• to prevent migration horizontally and vertically offisite of groundwater contaminants in excess of

MCLs.

The groundwater remedy selected in the ROD was enhanced bioremediation treatment (EBT) with LTM and

land use controls (LUCs). ERT was conducted in the most contaminated part of the plume within the Ml and

untreated parts of the plume were allowed to degrade under natural attenuation processes. LUCs were

implemented through deed and lease restrictions, zoning and a recorded Notice of Land Use Restrictions.

1.4 PREVIOUS GROUNDWATER MONITORING

Historical groundwater monitoring results described in the MI RD were mainly associated with focused

investigations; monitoring wells (MWs) had not been sampled consistently over extended periods. The

LTM Plan summarized results for three groundwater sampling programs: Remedial Investigation (RI)

sampling events conducted from January 1996 to November 1998, the long-term operational area (LTOA)

investigation from September through December 2001, and a baseline sampling event conducted in

March 2002. The RI identified six VOCs as commonly detected at the MI: tetrachloroethene (PCE);

trichloroethene (TCE); total 1,2-dichloroethene; carbon tetrachloride (CT); chloroform (CF) and 1,1,1-

trichioroethane (TCA). PCE and TCE were the most frequently detected VOCs during the RI and at that

time had maximum concentrations of 120 and 58 micrograms per liter (pg/L), respectively. The LTOA

and baseline sampling events were considered contemporaneous for the purpose of reviewing the

analytical results. The review confirmed the presence of the VOCs identified in themR, except TCA.
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The LTM Plan presented a decision tree for detenmining welt sampling frequency based on the Final

Long-term Monitoring Optimization Guide, Version 1.1 (AFCEE, 1997). LTM wells were classified in

four categories:

* Background - wells screened in the fluvial aquifer located along or outside the MI boundary;

wells upgradient of or at a distance from groundwater plumes on the MI and Dunn Field; and

wells with no, or low, previous detections of site constituents.

* Boundary - wells screened in the fluvial aquifer located along or outside the MI boundary to

monitor constituent migration from off-site sources.

* Sentinel - wells screened within either the fluvial or intermediate aquifer adjacent to or within the

window to the intermediate aquifer.

• Performance - wells screened in the fluvial aquifer and within the limits of known groundwater

plumes.

The LTM plan also established an initial sampling frequency (biennial, annual, semiannual, or quarterly)

for the 47 existing wells and piezometers.

The LTM program was initiated by MACTEC Engineering and Consulting, Inc. (MACTEC) in 2004 to

provide updated baseline groundwater data at the MI; water level measurements and groundwater samples

were collected over four sampling events: March-June 2004, November 2004, February 2005, and May

2005. The monitoring results for these sample events were summarized in Annual Long-Term Monitoring

Report, Main Installation Rev. 1 (MACTEC, 2006).

The initial phase of the LTM program was a Design-Related Investigation (DRI) to aid in completion of

the RD and the RAWP. The DRI was conducted from March through June 2004 and consisted of multiple

phases of groundwater sampling and monitoring well installation. Twenty-four monitoring wells were

installed and 82 groundwater samples were collected from new and existing wells, with some wells

sampled twice. The DRI provided additional information on the hydrogeologic conditions on the MI, and

determined the extent of contamination and the aquifer thickness in the EBT target treatment areas, TTA-

1 and TTA-2.

Upon completion of the DRI, there were 71 wells and piezometers in the LTM program. During the

following sample events, groundwater samples were collected from 42 wells and piezometers in

November 2004, 57 wells and piezometers in February 2005, and 43 wells and piezometers in May 2005.

In addition to well installation and sampling activities, 10 MWs, 7 piezometers, and 1 pump test well

were abandoned on the MI and Dunn Field in February 2005.
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During the initial year of LTM, MCLs for PCE and TCE were exceeded in samples collected at wells

located throughout the MI. The wells exceeding MCLs were grouped into six plumes in thie fluvial
aquifer. Sentinel wells in the intermediate aquifer and the transition zone between the fluvial and

intermediate aquifers are listed separately.

Plume Primary CVOCs

TTA-1 North PCE

TTA-1 South PCE, TCE

TTA-2 PCE, CT, CF

West Central PCE

Building 835 1TCE

North Central TICE ~
Sentinel IPCE

The initial annual LTM report (MACTEC, 2006) included recommendations for additional MWs at six
locations to further delineate plumes outside the EBT treatment areas and to provide suitable compliance

well networks. The report also recommended changes in the monitoring frequency at specific wells and,

based on the consistency of the field measurements and laboratory analyses for indicators of anaerobic

degradation, recommended that laboratory analysis of LTM samples be limited to VOCs.

Further MI LTM was postponed until the MI Remedial Action (RA) was initiated by l-DRje2M in August

2006. LTM activities in 2006 and 2007 consisted of phased installation and development of 36 new
monitoring wells, abandonment of 24 monitoring wells and quarterly monitoring of designated LTM

wells during five sampling events in October 2006, January 2007, April 2007, July 2007, and October

2007. The LTM activities and findings were documented in Annual Long-Term Monitoring Report -

2007, Main Installation Rev.0 (HDRle2 M, 2009a). The monitoring wells installed in 2006 and 2007

provided additional information on the top of clay and groundwater flow directions on the Ml and the

groundwater samples improved the delineation of the groundwater plumes.

LTM activities in 2008 consisted of water level measurements and groundwater sampling of designated

LTM wells during three events in January, April and October 2008. The LTM activities and findings were

documented in Annual Long-Term Monitoring Report - 2008. Main Installation Rev.0 (HDRIe&M, 2009b).

No changes were recommended for the 2008 LTM events.
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2.0 LTM ACTIVITIES

LTM activities during 2009 consisted of water level measurements and groundwater sampling of

designated wells in April and October. The activities were performed in accordance with the Remedial

Action Sampling and Analysis Plan (RA SAP) (MACTEC, 2005c). The LTM wells and 2009 sample

frequency are listed on Table 1. The well locations are shown on Figure 2.

The 105 LTM wells are classified as boundary, background, performance or sentinel wells and assigned

semiannual, annual or biennial sampling frequencies. Well classifications and sample frequencies were

updated in March 2008. The wells currently have the following sample frequency: biennial (10 wells),

annual (22 wells) and semiannual (73 wells). Eight LTM wells were included in EBT performance

monitoring from September 2006 through the final EBT monitoring event in March 2009 and were

omitted from LTM events. The wells, which are assigned semiannual sampling, were included in the

October 2009 LTM event. The current well classification and sample frequency, and the recently

completed and planned sampling events for all LTM wells are shown on Table 1.

2.1 GROUNDWATER MONITORING

Groundwater levels were measured in all LTM wells prior to sampling during each LTM sample event.

Measurements were made using Solinist Model 10 1 water level meters with electronic sensors and tapes

graduated in 0.01I-foot increments. The water level measurements are shown on Table 2.

Groundwater samples were collected from most monitoring wells using low-flow purging methods.

Dedicated PVC and stainless steel bladder pumps were installed in most LTM wells to facilitate

sampling. Other wells were sampled with stainless steel portable pumps. Teflon® bladders and Teflon®-

lined polyethylene tubing were used for each well. The pumping rate at each well was monitored in order

that the water levels would not decline more than 1.2 inches (0.1 foot). Following sampling, the bladders

and tubing for each well without a dedicated pump were placed in separate, sealed plastic bags and stored

for future sampling events. Piezometers and certain monitoring wells were sampled with bailers due to the

small diameter casing in the piezometers and the slow recharge and thin saturated layer in the wells.

Water quality parameters were measured at approximately 5 to 10 minute intervals during purging using a

flow-through cell with an YSI 6550 and a LaMotte 2020e turbidity meter. 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 forms.
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Purging continued at each well for up to two hours in order to meet the stabilization criteria: three

successive readings within 0.1I for pH, 1 0 milliVolts for oxygen reduction potential, 3 percent for specific

conductance, 10 percent for dissolved oxygen 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 for each event are shown on Tables 3 and 4.

Samples were sent to Microbac Laboratories in Marietta, Ohio, for laboratory analysis. The samples were

analyzed for VOCs by method 8260B. The activities during each sampling event are summarized in the

following sections.

2.1.1 April 2009

Semiannual groundwater sampling was conducted with samples collected firom 63 of 65 designated wells

on 6 to 10 April 2009. One well (MW-2 13) was dry, as it has been since installation. Monitoring well

MW-104 was inaccessible because of construction activity by the DRC. Water levels were measured in

LTM wells on 2 April 2009.

Groundwater samples were collected from 61 wells using low-flow purging methods. Two wells, MW-62

and MW-2 12, were sampled with bailers due to thin saturated layer and slow recharge. The final

stabilization measurements are shown on Table 3. The samples were collected according to the

procedures described above with the following exceptions:

* Samples were collected by bailer from MW-62 and MW-212 with turbidity of out of range of the

turbidity meter. MW-62 and MW-212 were bailed for three well volumes and then sampled.

• Sample was collected from MW-217 with a turbidity value of 46 NTU). This well was purged for

two hours and then sampled.

2.1.2 October 2009

Annual groundwater sampling was conducted with samples collected from 93 of 95 designated LTM

wells. Samples could not be collected from well MW-213 and piezometer PZ-07; MW-213 was dry and

the casing for PZ-07 is blocked by an obstruction. A total of 95 groundwater samples were collected.

MW-101I has three screened intervals and samples were collected from the top and bottom intervals;

samples were also collected from the two screened intervals in MW-107. Groundwater samples were

collected 5 to 12 October 2009.
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Water levels were measured in LTM wells on 2 October 2009. Water levels were not collected at MW-22,

MW-52 and PZ-06 because the well locations were not accessible that day.

Groundwater samples were collected from 89 wells using low-flow purging methods. Wells MW-62 and

MW-212 were sampled with bailers due to thin saturated layer and slow recharge. Piezometers PZ-03 and

PZ-06, which were constructed with 0.75 inch diameter PVC casing, were sampled using a Teflon pencil

bailer. The final stabilization measurements are shown on Table 4. The samples were collected according

to the procedures described above with the following exceptions:

* Samples were collected from MW-62 and MW-212 with turbidity values of 77.4 NTU and 393

NTU, respectively. Both wells were bailed for three well volumnes and then sampled.

* Samples were collected from PZ-03 and PZ-06 with turbidity values of 394 NTU and 149 NTU,

respectively. Both piezometers were bailed for three well volumes and then sampled.

* Samples were collected from four wells (MW-102B, MW-218, IW-0l, and IW-06) turbidity

values of 29.5 to 208 NTUs. These wells were purged for two hours and then sampled.

2.2 WASTE DISPOSAL

The waste generated during groundwater sampling in 2009 was classified as either non-investigative

waste or investigation-derived waste (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

IDW consisted of wastewater from equipment decontamination and groundwater from purging prior to

sampling.

Purge water and wastewater generated during sampling in April 2009 was added to the 21,000 gallon

fractionation tank being used for fluvial soil vapor extraction (FSVE) system condensate collection. A

grab sample was collected on 27 April 2009 when the tank neared capacity. The sample was collected

from the midpoint of the tank using a disposable Teflon® bailer and submitted to Microbac for analysis

of Target Compound List (TCL) VOCs, TCL semi-volatile organic compounds and Target Analyte List

metals in accordance with City of Memphis Industrial Wastewater Discharge Permit No. S-NN3-097. The

analytical data was provided to the City of Memphis with a request for one-time discharge. The discharge

was approved and the wastewater was discharged to the sewer system via the discharge port at Dunn

Field from 8 to 1 1 May 2009.
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Purge water and wastewater generated during sampling in October 2009 was also added to the

fractionation tank being used for FSVE system condensate collection. A grab sample was collected on 3

November 2009 when the tank neared capacity. The sample was collected and analyzed in the manner

described above. The analytical data was provided to the City of Memphis with a request for one-time

discharge. Following approval, the wastewater was discharged to the sewer system via the discharge port

at Dunn Field on 16 and 17 November 2009.
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3.0 SUMMARY OF MONITORING RESULTS

3.1 HYDROGEOLOGY

Water level measurements for the 2009 LTM events are shown on Table 2. Groundwater contour maps

for each event are shown on Figures 3 and 4. The groundwater elevation contour maps are similar.

Groundwater flow near TTA-I is to the northeast with an approximate gradient of 0.003 in April and

October (DRI-5A to MW-1978). The groundwater flow near TTA-2 is to the west-southwest with an

approximate gradient of 0.022 in April and October (DR2-l to MW-26). The gradient in the 'window' is

to the northwest with an approximate gradient of 0.23 in April and 0.027 in October (MW-90 to MW-

140).

3.2 DATA QUALITY EVALUATION

Data collected during the two 2009 LTM sampling events April and October were reviewed based on

guidelines in the RA SAP. The review process was performed by an independent data validation

contractor, Diane Short and Associates, Inc. Based on the review and the project data quality objectives

(DQOs), the data are acceptable and usable. No data were rejected. The complete analytical results with

data quality evaluation (DQE) flags are presented in Appendix A.

There were qualifications of VOC data, with the primary causes of the qualified data described below.

* Method blank contamination resulted in several B qualifications in the April and October events.

The detections in associated samples were less than I Ox the method blank (corrected for dilution),

therefore the results were qualified as UB and usable as non-detects

• Several samples had elevated associated laboratory calibration standard (LCS) recoveries

observed, and one sample had a low LCS recovery. When a high recovery is associated with a

non-detect, no qualifier is added since the indicated bias is high. When the target is detected, the

result is qualified as estimated J.

* PCE was qualified as estimated J in one sample (MW-36-LS-9) in April and one sample (MW-

204A-LS- 10) in October based on matrix spike/matrix spike duplicate recovery. The result could

be biased low approximately proportional to the recovery.

* Any result reported below the reporting limit (RL) but above the method detection limit was

flagged "J" and considered an estimated result (unless overridden by other QC flags).
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Overall, the VOC data from the two LTM events met project DQOs and were determined to be sufficient

to support the evaluation of remedial action. The complete DQE for 2009 LTM is provided in Appendix

B.

3.3 ANALYTICAL RESULTS

The results for each sampling event are discussed in the following sections based on concentrations detected

above the RL for the primary chlorinate volatile organic compounds (CVOCs): PCE, TCE, cis-l1,2-

Dichloroethene (cDCE), CT and CF. Results for vinyl chloride (VC) are also discussed when detected above
RLs. The analytical results were compared to the MCLs: 5gtg/L for PCE, TCE, and CT; 70~ggL for cDCE,

and 2AgfL for VC. The MCL for total trihalomethanes, which includes CF, is 80pg/L.

3.3.1 April 2009

Groundwater samples were collected from 63 LTM wells for the semiannual event in April 2009. Table 5
lists the analytical results for the primary CVOCs and for other VOCs detected above the RL in one or

more samples. Sixteen VOCs were detected above RLs. The analytical results for the primary CVOCs

are summarized below:

* PCE was reported in 47 wells with a maximum concentration of 197 pg/L in DRI-6. The MCL

(5 IggfL) was exceeded in 40 wells.

* TCE was reported in 52 wells with a maximum concentration of 169 pggL in MW-62. The MCL

(5 pg/L) was exceeded in 29 wells.

* cDCE was reported in 30 wells with a maximum concentration of 120 Pg/L in MW-86. The

MCL (70 pg/L) was exceeded in three wells.

• CT was reported in 1 0 wells with a maximum concentration of 1 01 Pg/L in MW-I1 13. The MCL

(5 jig/L) was exceeded in seven wells.

• CF was reported in 27 wells with a maximum concentration of 39 pg/L in MW-I 13. The MCL

(80 pg/L for total trihalomethanes) was not exceeded.

* VC was detected in four wells with a maximum concentration of 94.6 Pg/L in MW-100B3. The

MCL (2 pgfL) was exceeded in three wells.

3.3.2 October 2009

Groundwater samples were collected from 93 LTM wells for the annual event in October 2009. A total of
95 groundwater samples were collected; samples were collected from two of three screened intervals in

MW-1O1 and from both screened intervals in MW-107. Table 6 lists the analytical results for the primary
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CVOCs and for other VOCs detected above the RL in one or more samples. Seventeen VOCs were

detected above RLs. The analytical results for the primary CVOCs are summarized below:

* PCE was reported in 66 wells with a maximum concentration of 200 pg/L in MW-I1 13. The

MCL (5 pg/L) was exceeded in 54 wells.

• TCE was reported in 75 wells with a maximum concentration of 163 Pg/L in DRI-6A. The MCL

(5 pg/L) was exceeded in 34 wells.

* eDGE was reported in 40 wells with a maximum concentration of 120 Pg/b in MW-92. The

MCL (70 pgfL) was exceeded in three wells.

* CT was reported in 18 wells with a maximum concentration of 108 Pg/L in MW-85. The MCL

(5 pg/L) was exceeded in nine wells.

* CF was reported in 33 wells with a maximum concentration of 52 lpg/L in DR2-5. The MCL (80

lpg/L for total trihalomethanes) was not exceeded.

* VC was detected in five wells with a maximum concentration of 85.2 pig/L in MW-bOB01. The

MCL 2 pg/L) was exceeded in all five wells.

3.4 PLUME MAPS

PCE and TCE isoconcentration maps for the April 2009 LTM semiannual samples are shown on Figures

5 and 6, respectively, and for the October 2009 LTM annual samples are shown on Figures 7 and 8,

respectively. The isopleths, indicating plume extent, were based on reported PCE or TCE concentrations

in adjacent wells with limited consideration of groundwater gradient. Concentrations in adjacent wells

were generally assumed to have the same source even with distances of a few hundred feet between the

wells. In particular, the PCE and TCE isopleths for TTA-2 in the southeast MI indicate the plume has

migrated west-northwest when the groundwater gradient is west-southwest. This interpretation is

considered reasonable based on the reported concentrations and the limited groundwater elevation

measurements in the eastern half of the MI, except in the immediate area of TTA-2. Additional wells to

improve groundwater gradient data are not wan-anted based on the low concentrations and the trend in

concentrations.

The isopleths are generally similar to those from previous sampling events. There are some differences in

isopleths due to the number of LTM wells sampled in each event. The October 2009 concentrations in a

number of wells outside the EBT areas have decreased. In April 2009, the highest PCE concentration in

the west-central plume was 163 tgfl, in MW-208A and the highest PCE concentration in the sentinel

3-3



* lO7 19

Annual Long- Term Monitoring- 2009 February 2010
Main Installation -Defense Depot Memphis, Tennessee Revision 0

wells was 80.8 pgfL in MW-90; the respective concentrations in October 2009 were 92.8 pg/b and 35

Pg/L.

3.5 WELL CLASSIFICATION REVIEW

Currently, 105 wells are included in the MI LTM. The current well classifications are shown on Table 1;

no classifications were changed in 2009. There are 7 background wells, 7 boundary wells, 72 performance

wells and 19 sentinel wells. For the 104 LTM wells excluding MW-213, 72 wells are sampled

semiannually, 22 wells are sampled annually and 10 wells are sampled biennially. No sample frequency is

selected at MW-213 since it has been dry since installation.

Analytical results for the individual well classifications in the 2009 LTM events are sumnmarized in the

following sections.

3.5.1 Background Wells

There are seven LTM background wells screened in the fluvial aquifer located along or outside the MI

boundary; wells upgradient of or at a distance from groundwater plumes on the MI and Dunn Field; and

wells with no, or low, previous detections of site constituents. The background wells are MW-16, MW-

19, MW-53, MW-55, MW-66A, MW-99, and MW-143. One background well, MW-99, was sampled in

October 2009.

Primary CVOCs were not detected above RLs in MW-99.

3.5.2 Boundary Wells

There are seven LTM boundary wells screened in the fluvial aquifer located along or outside the MI

boundary to monitor constituent migration from off-site sources. The boundary wells are MW-22, MW-

23, MW-24, MW-5O, MW-93, MW-102B, and MW-219. Three boundary wells (MW-93, MW-102B and

MW-2 19) were sampled in 2009.

Primary CVOCs were not detected above R~s in MW-93 and MW-102B3. Well MW-2 19, installed in

April 2007 on the western MI boundary and immediately upgradient of TTA- I North, contained several

CVOCs in 2009 LTM samples. PCE was detected at the highest concentration, 39.4 pg/L in April 2009.

These results indicate potential plume migration on to the MI at MW-2 19.
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3.5.3 Sentinel Wells

There are 19 LTM sentinel wells screened within either the fluvial or intermediate aquifer adjacent to or

within the window to the intermediate aquifer. The sentinel wells are MW-34, MW-38, MW-63A1B,

MW-89, MW-90, MW-107, MW-1OS, MW-140, MW-141, MW-199A, MW2O2AIB, MW-207A1B, MW-

209A, MW-2 I OA, MW-2 11 and MW-229. Eleven sentinel wells were sampled in April and all sentinel

wells were sampled in October.

Primary CVOCs were not detected above RLs in four sentinel wells (MW-3 8, MW- 199A, MW-209A and

MW-229). The remaining sentinel wells had CVOCs detected above the RLs and eight wells (MW-90,

MW-107, MW-108, MW-141, MW-202B, MW-207A/B and MW-210A) had PCE and/or TCE at

concentrations above the MCL.

3.5.4 Performance Wells

There are 72 LTM performance wells, including three piezometers and the eight LTM wells previously

used for EBT monitoring, screened in the fluvial aquifer and within the limits of designated groundwater

plumes: TTA-l North (MW-21 Area), TTA-1 South (MW-101 Area), TTA-2, West Central, Building 835

and North Central. The designated plumes, primary CVOCs and associated LTM wells are listed below.

Plume CVOC LTM Wells

TTA-1 PCE DRI-2, DRI-7, DRI-8, MW-21, MW-lOOB, MW-1 15, MW-125, IW-06
N orth _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

TTA-I C, C DRl-1, DRI-lA, DRI-3, DRI-4, DRI-5, DRI-5A, DRI-6, DRI-6A,
South PCTE MW-10l

DR2-1, DR2-2, DR2-3, DR2-4, DR2-5, DR2-6, IW-01, MW-26, MW-64,
TTA-2 PCE, CT, CF MW-85, MW-86, MW-88, MW-92, MW-96, MW-l1 13, MW-2 17,

MW-2 18, PZ-07 (blocked)

West- ~~~MW-39/39A, MW-94A, MW-98, MW-197A/B, MW-200, MW-203A1B,
West-a PCE MW-204A/B, MW-205A/B, MW-206A/B, MW-208A/B, MW-21lOB,

Central ~~MW-214A/B, MW-215A1B, PZ-03

Bldg 835 TCEMW-62, MW-142, MW-198, MW1998, MW-209B, MW-212, MW-213
Bldg 835 TCE ~~(dry)

CNotral TCE MW- 103, MW- 104, PZ-06

There are four isolated LTM performance wells outside the designated plumes (MW-25A, MW-52, MW-

97 and MW-2 16). All except MW-216 had CVOC concentrations above MCLs in 2009 LTM samples;
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the highest concentration was TCE at 37.4 pg/L in the October 2009 sample from MW-97. Further

delineation of CVOC extent at these locations is not considered necessary due to the low concentrations.

MW-216, in the southwestern MI, did not have any VOCs above the RL in the April or October samples.

The October 2008 sample had PCE at 34.1 pg/L. Earlier samples did not contain PCE above RLs, and the

October 2008 result was apparently due to field or laboratory error.

3.5.4.1 TTA-l North

The TTA-l North plume is located near the central section of Building 1089 and north of former

Buildings 1084 and 1085. The depth of water is approximately 90 feet bgs and the average saturated

thickness is 26 feet.

Eight LTM performance wells are associated with the TTA-I North plume: MW-21, MW-100OB, MW-

115, MW-125, DRI-2, DRI-7, DRI-8, and IW-06. The maximum PCE concentration in the October

2009 LTM event was 187 pg/L (MW-2 1).

3.5.4.2 TTA-1 South

The TTA-1 South plume is located a few hundred feet southeast of TTA-I North, on the west side of

Building 1088 and the southern section of Building 972. Based on the distribution of PCE and TCE in the

plumne, there appear to be two source areas. Wells in the southern area have high TCE concentrations and

moderate PCE concentrations while those in the northern area have high PCE concentrations and low

TCE concentrations. The depth of water is approximately 90 feet bgs and the average saturated thickness

is 36 feet.

Nine LTM performance wells are associated with the TTA-I South plume: DRI-1, DRI-lA, DRI-3,

DRI-4, DRI-5, DRI-5A, DRI-6, DRI-6A, and MW-101. The maximum concentrations of PCE and

TCE in the October 2009 LTM event were 183 pg/L (DRI-6) and 163 pg/L (DRI-6A), respectively.

3.5.4.3 TTA-2

The TTA-2 plume is an irregularly shaped area with elevated concentrations of PCE, TCE, CT and CF.

The distribution of PCE and CT in 'ITA-2 suggest two or more source areas. While PCE concentrations

are elevated throughout most of the plume area, CT concentrations are primarily in the northwestern

plume area (near Buildings 260, 261 and 263). The depth of water is approximately 93 feet bgs and the

average saturated thickness is 9 feet.
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Eighteen LTM[ performance wells are associated with the TTA-2 plume: IW-01, MW-26, MW-64, MW-

85, MW-86, MW-88, MW-92, MW-96, MW-113, MW-217, MW-218, DR2-1, DR2-2, DR2-3, DR2-4,

DR2-5, DR2-6 and PZ-07. The maximum PCE, CT and CF concentrations in the October 2009 LTM

event were 200 pg1L (MW-I 13), 108 pg/L (MW-85) and 52 pg/L. (DR2-5), respectively.

3.5.4.4 West Central

The West-Central plume is a broad area of elevated PCE concentrations in groundwater approximately

1500 feet northeast of TTA-I1. The eastern end of the plume is at the former location of Buildings 873 and

875 and the central area is near Building 770. The depth of water is approximately 100 feet bgs and the

saturated thickness ranges from 7 to 94 feet with an average of 48 feet.

Twenty-three LTM performance wells are associated with the West Central plume: MW-39, MW-39A,

MW-94A, MW-98, MW-197A/B, MW-200, MW-203A/B, MW-204A/B, MW-205A/B, MW-206A/B,

MW-208A/B, MW-210B3, MW-214A1B, MW-215A/B and PZ-03. The maximum PCE concentration in

the October 2009 LTM event was 149 pg/i. in MW-203A.

3.5.4.5 Building 835

The Building 835 plume located in the western portion of the MI contains elevated concentrations of

TCE. The plume is orientated along the southern edge of the elevated clay plateau that is present in the

northwest corner of the MI. The depth of water is approximately 94 feet bgs and the average saturated

thickness is 6 feet.

Seven LTM performance wells are associated with the Building 835 plume: MW-62, MW-142, MW-

198, MW-199B3, MW-209B, MW-212 and MW-213 (dry). The maximum TCE concentration in the

October 2009 LTM event was 93.2 pg/L in MW- 199B.

3.5.4.6 North Central

The North-central plume is located in the northeastern portion of the MI contains and contains slightly

elevated concentrations of TCE. Additional plume delineation is not considered necessary because of the

low concentrations. The depth of water is approximately 66 feet bgs and the average saturated thickness is

23 feet.

Three LTM performance wells are associated with the North Central (formerly SS-37) plume: MW-103,

MW-104, and PZ-06. The maximum TCE concentration in the October 2009 LTM event was 14.1 Pg/L

in MW- 104.
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3.6 TREND ANALYSIS

Historical analytical results for the primary CVOCs in all LTM wells are provided in Appendix C. Time

trend plots for primary CVOCs detected above MCLs in LTM wells are provided by area in Appendix D.

3.6.1 Mann-Kendall Analysis

Concentration trends were assessed for the available groundwater analytical results for the LTM wells

from January 2004 through October 2009 using the Mann-Kendall test. The Mann-Kendall test does not

require any assumptions as to the statistical distribution of the data and can be used with data sets which

include irregular sampling intervals and missing data. The analysis was performed using the Mann-

Kendall module within the Monitoring and Remediation Optimization System (MAR0S) software

version 2.2 developed by AFCEE. The Mann-Kendall trend evaluation using MAR05 relies on three

statistical metrics: the Mann-Kendall statistic (5), the coefficient of variation (COV) and the confidence

factor (CF).

The Mann-Kendall statistic (5) measures the trend in the data. Positive values indicate an increase in

constituent concentrations over time, whereas negative values indicate a decrease in constituent

concentrations over time. The strength of the trend is proportional to the magnitude of the Mann-Kendall

Statistic (i.e., large magnitudes indicate a strong trend). Typically, the Mann-Kendall test results in No

Trend, Increasing or Decreasing designations for the dataset. MAR05 uses the CF to provide a finer

resolution of outcomes.

The COV is a statistical measure of how the individual data points vary about the mean value; it is

defined as the standard deviation divided by the average. Values less than or near 1.00 indicate that the

data form a relatively close group about the mean value. Values larger than 1.00 indicate that the data

show a greater degree of scatter about the mean. The Confidence in Trend is the statistical probability

that the constituent concentration is increasing (S>0) or decreasing (S<0).
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The Concentration Trend for each well is determined according to the following rules:

Mann-Kendall Confidence Concentration
Statistic in Trend Trend

S > 0 > 95% Increasing

S > 0 90 - 95% Probably Increasing

S >0 < 90% No Trend
SS<O < 90% and COV >l No Trend
SSO < 90% and COV<1I Stable

S <0 90 - 95% Probably Decreasing

S < 0 95% Decreasing

The Mann-Kendall analysis was run for PCE, TCE and cDCE on analytical results for 103 LTM wells,

including both screened intervals in MWIOI and MW-107. MW-213 (dry) and PZ-07 (blocked) were

excluded. The analysis was limited to samples collected since January 2004 to provide a more consistent

comparison between wells; many of the LTM performance wells were installed from 2004 to 2007 and

regular groundwater monitoring was not performed before 2004.

The results of the Mann-Kendall analysis are shown on Tables 7 through 1 1. The tables present the

statistical metrics for each well, the concentration trend, the number of sample rounds and the number of

samples with detects. In addition, the maximum and minimum analytical results for the review period are

shown. Most of the boundary (7) and background (7) wells had non-detects or very low concentrations of

CVOCs and the majority of those wells had insufficient data or no trend. One boundary well, MW-219

located upgradient of TTA-I North had PCE concentrations up to 50 pLgfL and may represent a

groundwater plume migrating on to the MI. The results for sentinel (19) and performance (70) wells are

summarized below.

Total Insufficient Increasing/ Stable/ Decreasing/
Locations Data Probably No Trend Probably

I ~~~~~Increasing Decreasinu

PCE 9 1 8 1 8 38 27

TCE 9 1 2 3 1 42 1 6

cDCE 91 22 27 32 1 0

The analysis indicates that many locations show no clear trend or are stable for these CVOCs. More of the

remaining locations have decreasing trends for PCE, with increasing trends for TCE and cDCE.
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Trends for the pdrent/primary CVOCs in each plume are summarized below.

Total Insfficient Increasing/ tbe Decreasing/
Plume Analyte Loatin Dauficeta Probably Notrbend Probably

__________ _Locations Data Increasing NoTed Decreasing

TTA-1 PCE 8 1 2 2 3
North
TTA-1 PCE 1 0 0 3 1 6
South
TTA-1 TCE 1 0 0 3 4 3
South I _ _ _ _ _ _ _ _ _

TTA-2 PCE 1 7 0 4 6 7

TTA-2 CT 1 7 0 4 6 7

TTA-2 CF 1 7 0 3 7 7

West- PCE 23 0 4 9 1 0
Central
Sentinel PCE 20 1 5 1 3

BldgS835 TE60 240

North- TCE 3I I 1I
Central I _ _ _ _ _ _ _ _ _ _ _

The wells in TTA-l1, TTA-2 and the West-central plume have a stable-decreasing trend for the parent

compounds, except for TCE in TTA-1 South where there are an equal number of wells with increasing

and decreasing trends. The sentinel wells and wells in the Building 835 and North-central plumes have a

stable-increasing trend.

Five Sentinel wells have increasing trends for PCE: MW-90, MW-140, MW-202B, MW-207A and MW-

211. PCE concentrations in wells MW-140 and MW-211I have not exceeded the RL of I Jpg/L. The

maximum PCE concentrations in the remaining wells are 80.8 pg/L at MW-90, 21.3 g~g/L at MW-202B

and 13.7 pg/L at MW-207A. MW-207A is upgradient of the window, MW-90 is within the window and

MW-202B is downgradient of MW-90. The deeper wells adjacent to MW-90 and MW-202B (MW-89

and MW-202A) have not exceeded the RL. The PCE concentration in the most recent sample from MW-

90 was 35 pgfL.

Fourteen Sentinel wells are stable or have no trend for PCE; seven wells have not had concentrations

above the RI. and five wells have had maximum concentration below or just above the MCL. The two

remaining wells have had maximum PCE concentrations of 31 ±gfl, at MW-141 and 63.1 Ag/L at MW-

207B. MW-207B is upgradient of the window at the downgradient end of the West-central plume and

MW-141 is in the window, upgradient of MW-90.
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One Sentinel well, MW-210A, has a decreasing trend for PCE. This well is located in the Intermediate

aquifer north of the mid-point of the West-central plume where concentrations have been decreasing.

3.6.2 Rebound in EDT Areas

The eight LTM wells used for EBT perfornance monitoring were included in the October 2009 event:

MW-21, MW-85, MW-101, MW-i 15, DRI-3, DR12-1, DR2-5 and IW-0l. Two wells, MW-21 and DR2-

5, on the upgradient edges- of TTA-i1N and TTA-2 respectively, showed little response during EBT. The

other wells had demonstrated reductive dechlorination (RD) based on reductions in PCE and TCE

concentrations and increases in cDCE concentrations. The latest results show rebound in PCE or TCE

concentrations indicating continued low-level release from the soils and decreased cDCE concentrations

indicating aerobic degradation or other natural attenuation. The concentrations are still relatively low,

although above MCLs. Results from three wells are shown below.

PCE (pg/L) TCE (pg/L) cDCE (pg/L)

Well Mar-09 Oct-09 Mar-09 Oct-09 Mar-09 Oct-09

MW-85 (TTA-2) 33.9 41 11.6 15.1 7.29 1.3

MW-1011B (fl'A-IS) 55.6 96.2 3.53 0.809 31.2 2.03

MW- 115 (TTA- IN) 10.8 15.2 2.44 4.26 7.47 5.74

Similar results are seen at other LTM wells near the downgradient edge of the EBT injection areas.

3.6.3 Reductive Dechlorination

VC, the final CVOC in the reductive dechlorination sequence for PCE and TCE, was rarely detected

above the RL in either EBT samples or LTM samples prior to 2009. VC was detected in injection wells

IW101-8C and/or IW101-9B1 at concentrations up to 2.37 pgfL from June 2008 to March 2009, and in

LTM wells MW-86 and MW-100B3 at concentrations up to 1.75 Aig/L in October 2007 and October 2008.

In April 2009, VC was detected in four LTM wells: MW-86 at 8 AggL, MW-92 at 1.64 Pg/L, MW-bI OB

at 94.6 pig/L and MW-203B at 7.12 pg/L. In October 2009, VC was detected at five LTM wells: MW-86

at 65.8 pg/L, MW.100B3 at 85.2 pgfL, MW-197B at 3.09 pgfL, MW-203B at 5.14 Lgg/L and MW-205B at

2.06 pgfL.

Wells MW-86 and MW-92 are near TTA-2, and MW-100B is near TTA-IN; these results demonstrate

more complete RD at the end of EBT. The other wells, MW-203 B, MW- 197B and MW-205B are located

in the West-central plume approximately 900 feet, 1250 feet and 1500 feet respectively downgradient of
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MW-10OB. Previous reductions in PCE concentrations at these wells were accompanied by increased

cDCE concentrations; and the appearance of VC accompanies a corresponding drop in cDCE

concentration (see Appendix C). In addition, the decreased PCE concentration at MW-208A in October

2009 was accompanied by increased cDCE concentration; MW-208A is located approximately 2100 feet

from TTA-1I. The results indicate 1) RD at these locations based on migration of injected nutrients from

TTA-I1, 2) migration of post-RD contaminants from 'EVA- I and/or 3) aerobic degradation.

Concentrations of both cDCE and VC have decreased after reaching a peak concentration, indicating that

these contaminants will not create a long-term impact to groundwater quality. Trend plots for all CVOCs

detected above MCLs are shown in Appendix D.

3.6.4 Groundwater Velocity

The appearance of cDCE at the wells in the West-central plume indicates the groundwater flow velocity is

higher than previously estimated. The groundwater flow velocity at TTA-I based on the average

hydraulic conductivity (33 feet/day) and the porosity (30%) stated in the MI RD and the measured

groundwater gradient (0.003) is 0.3 feet/day. EBT injections began in September 2006. The appearance of

cDCE (and/or a significant decrease in PCE concentration) at the wells in the West-central plume

downgradient of MW- I OB can be tracked from historical LTM results:

Well cCE Reorted Distance to MW-10OB Groundwater Velocity
Well cDCE Reported ~(Feet) (Feet/Day)

DRI-3 March 2007 570 3.1

MW-197 B July 2007 1250 4.1

MW-205B October 2007 1500 3.8

MW-39A October 2008 11880 2.5

MW-39 April 2009 1880 2.0

MW-208A October 2009 2100 1.9

3.7 ESTIMATED CVOC MASS IN GROUNDWATER

The dissolved CVOC mass within each plume was estimated based on the ground water results from the

October 2009 LTM event. Total CVOCs were estimated for each well as the sum of the PCE, TCE,

cDCE, CT, CF and VC concentrations and the results were contoured to provide concentrations

throughout each plume. Contour maps for groundwater elevation and top of clay were used to determine

the saturated thickness in each plume. The dissolved CVOC mass was estimated for each 10 by 1 0-foot
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cell within each plume based on the estimated total CVOC concentration, volume of water for the

saturated thickness at each cell and an assumed porosity of 30%.

The mass was previously calculated in the 2008 LTM report using the October 2008 LTM event and the

December 2008 EBT performance monitoring event. Because EBT results are no longer available, the

PCE and TCE isopleths and the 5 g±g/L total CVOC isopleths were used to constrain the area for volume

calculation. In order to provide a consistent basis of comparison, the dissolved CVOC mass was re-

calculated for October 2008 using the same approach. The total CVOC isopleths, the total area in the

mass calculation and the estimated dissolved mass in each plume are shown for 2008 and 2009 on Figures

9 and 10 respectively. The total dissolved CVOC mass in all the plumes is estimated at 100.9 pounds for

2008 and 87.8 pounds for 2009; the estimated mass for 2009 was 13% lower due to EBT and NA.
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4.0 CQNCI4JSIONS AND RECOMMENDATIONS

The effect of EBT in TTA-lI was observed throughout the West-central plume in 2009 LTM samples.

PCE concentrations in the West-central plume decreased by roughly half in several wells from October

2008 to October 2009 (MW-39, MW-197A, MW-205A and MW-208A). The PCE concentration in
Sentinel well MW-90 also decreased by half. The dissolved CVOC mass in the main Fluvial aquifer

plumes was estimated at 88 pounds based on the October 2009 LTM event, a reduction of 14% from

October 2008.

Some rebound in concentrations of parent compounds in TTA-l (PCE and TCE) and TTA-2 (PCE, CT

and CF) were observed in 2009 LTM samples. The concentrations remain below pre-treatment levels.

The 2008 LTM report included recommendations for monitoring wells in the Memphis aquifer to support
the conclusion of the MI Source Area Investigation Report (HDRIe 2M, 2009c) that further active

groundwater treatment was not necessary to meet the MI RAOs. The wells were planned to be installed in

late 2009 but were delayed following a request from USEPA and TDEC for additional wells in the

Intermediate aquifer. The new Intermediate aquifer wells are to determine the extent of CVOCs

downgradient of MW-90; the request was based on review of the M!Interimt Remedial Action Completion

Report (IRACR) (HDRIe2 M, 2009d).

Proposed locations of the Intermediate aquifer wells were discussed at an IRACR comment-review

meeting between HDRje2 M, USEPA and TDEC in December 2009. The proposed locations of the

additional Intermediate aquifer and Memphis aquifer wells are shown on Figure I 1. The proposed
locations of the Memphis aquifer wells are from the MI SAI report, although the location east of the

window has been deleted based on discussion at the December meeting. The planned depths and screen

intervals of the new wells are shown in the cross-section on Figure 12.

If MCLs are exceeded in one of the new Intermediate aquifer wells, a third well will be installed further

downgradient near the property line. The proposed Memphis aquifer wells will not be installed until the
Intermediate aquifer wells are installed and the hydrogeologic information and analytical results has been

reviewed. The Memphis aquifer well locations will be re-evaluated based on that review. Following

installation, the new wells will be incorporated into the LTM program.

Changes to LTM wells in TTA-1 and TTlA-2 are recommended to improve distribution of sample

locations. The replacement wells were selected based on well location and CVOC concentrations to
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monitor wells with high concentrations and potential rebound in parent CVOC concentrations. The

recommended changes are shown on Figures 13 and 14 and listed below.

* In Y1TA-IN, IW-6, MW-i115 and MW-125 will be abandoned, and PMW21-03 and PMW21-05

will be added to the LTM program.

* In TTA- IS, PMW I1O-04AIB will be added to the LTM program.

* In TTA-2, IW-01 and MW-86 will be abandoned, and PMW92-03 and PMW92-06 will be added

to the LTM program.

• The replacement wells will be sampled semiannually in 2010.

* In addition, PZ-07 is blocked by an obstruction and will be abandoned.

Several changes to sample frequency are also recommended.

• Most of the background and boundary wells are sampled biennially, but MW-99, MW-102B and

MW-93 have been samples annually because of limited sample results. All analytes have been

below MCLs and these wells are recommended for biennial sampling.

* The following performance wells currently sampled semiannually have demonstrated consistent

results below or slightly above MCLs: DRI-IA, DRI-4, MW-25A, MW-52, MW-96, MW-104,

MW-198, MW-214AfB, MW-215SAfB, MW-2 16, MW-202A, MW-209A, MW-211I and MW-

229. These wells are recommended for annual sampling.
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TABLE 1 10175 '4
LTM SAMPLE SCHEDULE

ANNUAL LONG TERM MONITORING REPORT -2009
Main Installation - Defense Depot Memphis, Tennessee

Biennial SA Annual SA
Current Sample

Well ID Well Type Frequency Oct-2008 Apr-2009 Oct-2009 Apr-2010
MW-16 Background Biennially X---
MW-19 Background Biennially X---
MW-21 Performance Semiannually EBT EST X P
MW-22 Boundary Biennially X---
MW-23 Boundary Biennially X---
MW-24 Boundary Biennially X---
MW-25A Performance Semiannually X X X P
MW-26 Performance Semiannually X X X P
MW-34 Sentinel Annually X -X-

MW-38 Sentinel Annually X -X-

MW-39 Performance Semiannually X X X P
MW-39A Performance Semiannually X X X P
MW-50 Boundary Biennially X---
MW-52 Performance Semiannually X X X P
MW-53 Background Biennially X---
MW-55 Background Biennially X---
MW-62 Performance Semiannually X X X P
MW-63A Sentinel Annually X -X-

MW-63B Sentinel Annually X -X-

MW-64 Performance Semiannually X X X P
MW-66A Background Biennially X---
MW-85 Performance Semiannually EST EST X P
MW-86 Performance Semiannually X X X P
MW-88 Performance Semiannually X X X P
MW-89 Sentinel Annually X -X-

MW-g0 Sentinel Semiannually X X X P
MW-92 Performance Semiannually X X X P
MW-93 Boundary Annually X -X-

MW-94A Performance Semiannually X X X P
MW-96 Performance Semiannually X X X P
MW-97 Performance Semiannually X X X P
MW-98 Performance Semiannually X X X P
MW-99 Background Annually X -X

MW-100B Performance Semiannually X X X P
Mw-1011 Performance Semiannually EST EST X P
MW-102B Boundary Annually X -X-

MW-103 Performance Annually X -X-

MW- 104 Performance Semiannually X NS X P
MW-1071 Sentinel Annually X -X-

MW-108 Sentinel Semiannually X X X P
MW-113 Performance Semiannually X X X P
MW-115 Performance Semiannually EBT EBT X P
MW-125 Performance Semiannually X X X P
MW-140 Sentinel Annually X -X-

MW-141 Sentinel Semiannually X x X P
MW-142 Performance Annually X -X-

MW-143 Background Biennially X --

MW-197A Performance Semiannually X X X P
MW-197B Performance Semiannually X X X P
MW-198 Performance Semiannually X X x P
MW-199A Sentinel Annually X -X-

MW-199B Performance Semiannually X X X P
MW-200 Performance Semiannually X X X P
MW-202A Sentinel Semiannually X x X P
MW-202B Sentinel Semiannually X X x P
MW-203A Performance Semiannually X x X P
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TABLE 1

LTM SAMPLE SCHEDULE
ANNUAL LONG TERM MONITORING REPORT -2009
Main Installation - Defense Depot Memphis, Tennessee

Biennial SA Annual SA
Current Sample

Well ID Well Type Frequency Oct-2008 Apr-2009 Oct-2009 Apr-2010
MW-203D Performance Semiannually X X X P
MW-204A Performance Semiannually X X X P
MW-204B Performance Semiannually X X X P
MW-205A Performance Semiannually X X X P
MW-205B Performance Semiannually X X X P
MW-206A Performance Semiannually X X X P
MW-206B Performance Semiannually X X X P
MW-207A Sentinel Semiannually X X X P
MW-207B Sentinel Semiannually X X X P
MW-208A Performance Semiannually X X X P
MW-2088 Performance Semiannually X X X P
MW-209A Sentinel Semiannually X X X PD
MW-209B Performance Semiannually X X X P
MW-210OA Sentinel Semiannually X X X P
MW-210B Performance Semiannually X X X P
MW-21 1 Sentinel Semiannually X X X P
MW-212 Performance Semiannually X X X P
MW-213 Performance Semiannually N S N S N S P
MW-214A Performance Semiannually X X X P
MW-214B Performance Semiannually X X X P
MW-215A Performance Semiannually X X X P
MW-215D Performance Semiannually X X X P
MW-216 Performance Semiannually X X X P
MW-217 Performance Semiannually X X X P
MW-218 Performance Semiannually X X X P
MW-219 Boundary Semiannually X X X P
MW-229 Sentinel Semiannually X X X P
DR1-1 Performance Annually X -X

OR1-1A Performance Semiannually X X X P
DR1-2 Performance Annually X -X

DR1-3 Performance Semiannually EBT EBT X P
DR1-4 Performance Semiannually X X X P
DR1-5 Performance Semiannually X X X P
DRI-5A Performance Semiannually X X X P
DR1-6 Performance Semiannually X X X P
DR1-6A Performance Semiannually X X X P
DR1-7 Performance Annually X -X

DR1-8 Performance Annually X -X

DR2-1 Performance Semiannually EBT EBT X P
DR2-2 Performance Semiannually X X X P
DR2-3 Performance Semiannually X X X P
DR2-4 Performance Annually X -X

DR2-5 Performance Semiannually EDT EBT X P
DR2-6 Performance Semiannually X X X P
IW-Ol Performance Semiannually EBT EDT X P
IW-06 Performance Annually X - X
P7-03 Performance Annually X - X
PZ-06 Performance Annually X - X
PZ-07 Performance Annually N S - N S

Notes
1)Samples collected from two screened intervals in MW-101 and MW-107
X: Sample collected
P: Sample planned
- Sample not planned or collected

EDT, Well included in EDT sampling program, not sampled during LTM
NS: Sample planned but not collected
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TABLE 2 t t;
WATER' LEVEL MEASUREMENTS

ANNUAL LONG-TERM MONITORING REPORT -2009
Main Installation - Defense Depot Memphis, Tennessee

Top of Top of Depth to Groundwater Depth to Groundwater
Casing Screen Water Elevation Water Elevation

Elevation Elevation 41312009 10/2/2009
Well ID Aquifer (ft, MsM) (ft, MsM) (if, btoc) (ft, mnsl) (ft, btoc) (ft, Msl)

MW-16 Fluvial 299.86 242.26 57.69 242.17 57 08 242.78
MW-1 9 Fluvial 290,57 207.47 87.01 203 56 86.64 203.93
MW-21 Fluvial 295.00 202.90 91.97 203.03 92.01 202.99
MW-22 Fluvial 298.G4 202.64 94.87 203.17 INM -
MW-23 Fluvial 298.99 197.79 97.26 201 73 97.15 201.84
MW-24 Fluvial 299.51 202,21 103.84 195.67 103.82 195.69
MW-25A Fluvial 269 88 196.88 70.93 198,95 70,66 199.22
MW-26 Fluvial 303.69 206 09 99.07 204.62 98 77 204.92
MW-34 Intermediate 299.97 163.37 131.95 168.02 135.28 164.69
MW-38 Intermediate 307 45 167 55 129 45 178,00 130.50 176.95
MW-39 Fluvial 296 28 200.78 101.96 194.32 101.73 194.55
MW-39A Fluvial 298.45 150.53 102.02 196 43 102.00 196.45
MW-so Fluvial 298.82 183.82 85.22 213.60 85.10 213.72
MW-52 Fluvial 279.26 185.26 78.68 200.58 NM -

MW-53 Fluvial 306.38 233.88 73.20 233.18 72.90 233.48
MW-55 Fluvial 292.08 228.08 70 28 221 80 70.26 221.82
MW-62 Fluvial 293.65 207.65 93.83 199.82 93.93 199.72
MW-63A Fluvial/Intermedrate 305.96 165.96 104.38 201.58 103 74 202.22
MW-63B Fluvial/Intermediate 305.78 190.78 104.30 201.48 103.63 202.15
MW-64 Fluvial 304.21 202.21 106.21 198.00 106.34 197.87
MW-66A Fluvial 284 22 209 60 78.38 205.84 78.04 206.18
MW-85 Fluvial 304 13 208 23 98.42 205.71 98.03 206.10
MW-86 Fluvial 304.35 206 85 95 76 208 59 95.56 208.79
MW-88 Fluvial 305.15 223.15 79.12 226.03 79.04 226.11
MW-89 Intermediate 303.98 156.98 113.75 190.23 114 38 189.60
MW-90 Intermediate 304.19 189.19 114.18 190 01 114 77 189.42
MW-92 Fluvial 304.41 211.41 94.75 209.66 94.65 209.76
MW-93 Fluvial 294 08 202 08 99.42 194.66 99 30 194.78
MW-94A Fluvial 303 00 193.38 106.65 196 35 107.00 196.00
MW-96 Fluvial 289.02 213.52 81 49 207.53 81.23 207.79
MW-97 Fluvial 297.44 199.94 97 41 200.03 97.38 200.06
MW-98 Fluvial 294.43 157 43 97.60 196.83 97.56 196.87
MW-99 Fluvial 285.33 193.83 85.95 199.38 85 98 199.35
MW-bOB8 Fluvial 291 06 183 56 89.70 201 36 90.00 201.06
MW-101 Fluvial 291.70 202.70 89.92 201 78 89.82 201.88
MW-102B Fluvial 311.40 190.90 107.50. 203.90 107 50 203.90
MW:103 Fluvial 301 35 231.35 74.00 227.35 68 74 232.61
MW-104 Fluvial 295.76 225 26 58.78 236.98 58 51 237.25
MW-107 Fluvial/intermediate 304 92 176.92 108 76 196.16 108.35 196.57
MW-108 Fluvial/intermediate 303.07 143.07 107.53 195.54 107.74 195 33
MW-1 13 Fluvial 304.81 208.81 96.84 207 97 96.36 208.45
MW-1 s Fluvial 291 67 202.17 89.91 201 76 89.78 201.89
MW-125 Fluvial 291 35 197.35 89 57 201 78 89 49 201 86
MW-140 Intermediate 298.12 73.52 134.05 164.07 138.93 159.19
MW-141 Intermediate 303 71 155.01 112 09 191 62 112 31 191 40
MW-142 Fluvial 291 18 206.18 92.50 198.68 92 46 198.72
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WATER LEVEL MEASUREMENTS

ANNUAL LONG-TERM MONITORING REPORT -2009
Main Installation - Defense Depot Memphis, Tennessee

Top of Top of Depth to Groundwater Depth to Groundwater
Casing Screen Water Elevation Water Elevation

Elevation Elevation 41312009 101212009
Well ID Aquifer (if, msl) (if, mnsl) (if, btoc) (if, msl) (if, btoc) (if, rmsl)

MW-143 Fluvial 290.56 212.06 89 97 200 59 89.74 200 82

MW-197A Fluvial 291.26 129.30 93 91 197.35 93.78 197.48

MW-197B Fluvial 291 03 196.88 93.81 197.22 93.79 197.24

MW-198 Fluvial 291.50 201.47 94.52 196.98 94.47 197.03

MW-199A Intermediate 301.53 155.45 108.83 192 70 109.06 192 48

MW-199B Fluvial 301.73 197.12 105 39 196 34 105.37 196.36

MW-200 Fluvial 300 18 198.98 104 27 195 91 104.16 196.02

MW-202A Intermediate 299.23 122.73 121 28 177.95 123.00 176 23

MW-202B Intermediate 299.51 180.42 121.74 177.77 122.38 177.13

MW-203A Fluvial 290.59 147.65 92 51 198 08 92.36 198.23

MW-203B Fluvial 290.51 197.68 92.40 198.11 92.25 198.26

MW-204A Fluvial 292 21 158.95 94.97 197.24 94.89 197.32

MW-204B Fluvial 292.32 197.83 94 99 197.33 94.88 197 44

MW-205A Fluvial 291 93 150 96 94 98 196 95 95.20 196.73

MW-205B Fluvial 291.82 194 82 94.69 197.13 94 99 196.83

MW-206A Fluvial 299.92 172 58 104 14 195.78 104 03 195.89

MW-2068 Fluvial 299.90 203.18 104.06 195.84 103 93 195.97

MW-207A Fluvial 303.78 154.13 108.16 195.62 108 40 195.38

MW-207B Fluvial 303.83 195 58 108.00 195.83 108.13 195.70

MW-208A Fluvial 301.50 118.05 106 00 195.50 105.90 195.60

MW-208B Fluvial 301.79 195.13 106 05 195.74 105.90 195.89

MW-209A Fluvial 298.05 109 07 103.84 194.21 104.22 193 83

MW-2098 Fluvial 298.49 196.17 102 09 196 40 102.12 196.37

MW-210A Intermediate 289.66 112.60 99.19 190 47 99.10 190.56

MW-210B Fluvial 289 29 192.33 92.22 197.07 92 18 197 11

MW-21 1 Intermediate 303.74 137.48 109.18 194.56 109 41 194 33

MW-212 Fluvial 295.34 209 69 98 46 196.88 98.23 197 11

MW-213 Fluvial 293.83 216.92 Dry -- Dry -

MW-214A Fluvial 303.61 184.53 103 10 200.51 102.90 200.71

MW-214B Fluvial 303 70 202.13 102 90 200.80 102 57 201 13

MW-215A Fluvial 304 50 175 75 108.45 196.05 108.68 195.82

MW-215B Fluvial 304.56 199 15 108 59 195 97 108.79 195.77

MW-216 Fluvial 297.34 197.41 97 22 200 12 97 04 200.30

MW-217 Fiuvial 304.18 202.39 106 45 197.73 106.51 197.67

MW-218 Fluvial 305.60 206.69 103.00 202.60 102.88 202.72

MW-219 Fluvial 294 90 197.16 91 82 203 08 91.50 203.40

MW-229 Intermediate 311.77 123.34 146.80 164.97 151.79 159.98

DR11-1 Fluvial 293.09 171 42 91.27 201.82 91.23 201 86

DR1-1A Fluvial 293 13 203.79 91.22 201.91 91.14 201.99

DR1-2 Fluvial 290 08 192.28 89 39 200.69 89 35 200.73

DR1-3 Fluvial 290~93 181 26 91.04 199~89 91 22 199.71

DR1-4 Fluvial 292.78 186.50 91 30 201 48 91.42 201.36

DR1-5 Fluvial 294 50 16928 92 45 202 05 92~39 202.11

DR1-5A Fluvial 294 61 204 88 92.55 202.06 92.45 202 16

DR1-6 Fluvial 292.98 177.14 9117 201 81 91.10 201 88

DR 1-6A Fluvial 293 14 202 32 91 14 202.00 91.18 201.96
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TABLE 2

WATER LEVEL MEASUREMENTS
ANNUAL LONG-TERM MONITORING REPORT - 2009
Main Installation - Defense Depot Memphis, Tennessee

Top of Top of Depth to Groundwater Depth to Groundwater
Casing Screen Water Elevation Water Elevation

Elevation Elevation 4/312009 10/212009
Well ID Aquifer (if, msl) (if, msl); (if, btod) (if, msl) (if, btoc) (if, msl)

DR1-7 Fluvial 289 15 180,86 89.54 199.61 89.74 199.41
DR11-8 Fluvial 290.02 197.37 88.65 201.37 88.55 201.47
DR2-11 Fluvial 304~90 231.00 87.30 217 60 86.89 218.01
DR2-2 Fluvial 304.37 225.37 81.42 222 95 81.61 222.76
DR2-3 Fluvial 303.44 210 44 96 73 206.71 96 54 206.90
DR2-4 Fluvial 303 47 215.47 93.89 209.58 93.80 209.67
DR2-5 Fluvial 305.44 220.44 95.62 209.82 95.26 210.18
DR2-6 Fluvial 304.70 210,10 100.86 203 84 100.68 204.02
PZ-03 Fluvial 298.51 189.61 102.15 196 36 102.21 196.30
PZ-06 Fluvial 302 74 213.34 NM -- NM -
lW-Cl Fluvial 304 03 215.03 95 05 208.98 94.64 209.39
IW-06 Fluvial 291 94 192.94 90.25 201.69 90.12 201.82

Notes
NM: Not measured
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TABLE 7

PAN KEDLTREND ANALYSIS- PCE
ANNUJAL LONG-TERM MONITORING REPORT -2009
Main Installation - Defense Depot Memphis, Tennessee

Coefficient of Confidence Concentration Number of
Well Type/Plume CDC Variation MIK (8) Factor (OF) Trend Sample Rounds Detects Max Min

MW-IS Background PCE 0.00 0 0 0% N/A 3 0
MW-19 Background POE 0.00 0 0 0% N/A 3 0
MVV-53 Background POE 0.00 0 0 0% N/A 3 3 2.26 0 59
MW-55 Background POE 0 00 0 0 0% N/A 3 0
MW-66A Background POE 0 10 -3 64.0% S 6 6 22 1.7
MW-99 - Background POE 0 00 0 40 8% ND 5 0
MW-143 Background POE 0 00 0 42 3% ND 8 0
MW-22 Boundary POE 0 00 0 0 0% N/A 3 1 0.79 0 79
MW-23 Boundary POE 0 00 0 0.0% N/A 3 0
MW-24 Boundary POE 0.00 0 0 0% N/A 3 0
MW-5O Boundary POE 0.00 0 0.0% N/A 3 2 0 335 0 263
MW-93 Boundary POE 0 12 -4 75.8% S 5 1 0.16 0 16
MW-102B Boundary PCE 0.51 0 40.8% S 5 1 0.308 0.308
MW-219 Boundary POE 0 31 6 72 6% NIT 9 9 48 16 3
MW-34 Sentinel POE 0 45 4 59 0% NIT 16 9 0 753 0.336
MW-38 Sentinel POE 0.76 0 40 8% 5 5 1 0 446 0 446
MW-63A Sentinel POE 0 65 1 50 0% NT 6 5 1.24 0 32

MW-63B Sentinel POE 0 35 3 64 0% NIT 6 6 4,6 1 58
MW-89 Sentinel POE 0 53 -3 64 0% 5 6 5 0,644 0.251
MW-90 Sentinel POE 0 58 26 99 7% I 10 10 80 8 19
MW-107B Sentinel POE 1 18 6 88 3% NT 5 5 3 36 0.291
MW-107T Sentinel POE 1 08 4 83 3% NT 4 4 5 05 0.411
MW-lOB Sentinel POE 0 22 3 58.0% NIT -9 9 6 03 3.3
MW-140 Sentinel POE 0,49 25 100 0% I 10 8 0.933 0 38
MW-141 Sentinel POE 0.34 -13 82.1% 5 12 1 1 31 5,9
MW-199A Sentinel POE 0.56 0 43.7% 5 7 I 0.361 0 361
MW-202A Sentinel POE 0.35 6 69 4% NIT 9 9 0,672 0.257
MW-202B Sentinel POE 0 54 18 96 2% I 9 9 21.3 3 82
MW-207A Sentinel POE 0 18 16 96 9% I 9 9 13.7 7.92
MW-207B Sentinel POE 0 58 0 45 2% S 8 8 63 1 13
MW-209A Sentinel POE 0 53 -3 59.4% 5 8 2 0 326 0.323
MW-210A Sentinel POE 0.40 -26 100 0% D 9 9 38.2 8 48
MW-21 1 Sentinel POE 0 70 14 97 5% I 7 4 0 811 0.431
MW-229 Sentinel POE 0 00 0 40 8% ND 6 0
MW-25A - POE 0.1 -10 86 2% 5 8 8 10,3 4 91
MW-52 - POE 0 29 -6 69,4% 5 9 9 10,8 4 7
MW-97 - POE 0 00 0 46 0% ND 9 0
MW-216 - POE 2858 2 55 7% NIT 7 1 34.2 34.2
DR1-2 TTA-1 North POE 0 21 -20 99 3% D 8 8 .2.5 1 47
DR1-7 TTA-I North POE 0 74 -21 99 6% D 8 8 30 4.35
DR1-8 TTA-1 North POE 0.00 0 45.2% ND 8 0
lW-O6 TTA-1 North POE 2 58 5 68 3% NT 8 1 0 29 0,29

MW-21 HTA-i North POE 0 37 81 100 0% I 16 16 192 53
MW-10OB TTA-I North POE 1 47 -1 50.0% NT 13 8 101 0 706
MW-uS5 TTA-l North POE 0 24 53 99 6% I 15 15 15 2 5.7
MW-I125 TTA-I North POE 0.58 -25 97 0% D 11 Ii 52 0.399
DRI-1 TTA-1 South POE 0 15 -15 95 8% D 8 8 3 3 2 12
DRI-1A TTA-1 South POE 0 37 -40 100 0% D 1 1 1 1 1 8 0,747
DR1-3 TTA- 1 South POE 1.07 -33 94 3% P'D 1 5 IS5 54 7 0 45
DR1-4 TTA-l1 South POE 0.98 -20 92 9% PD I11 9 12.4 0 844
DR1-5 TTA-1 South POE 0.67 26 97 5% I ii 1 95.8 4.3
DRI-5A TTA-1 South POE 0 22 1 6 87 5% NIT 11 1 1 59 7 24
DR1-6 TTA-1 South POE 0.68 35 99 7% I 11 11 197 13
DR1-6A TTA-1 South POE 0,34 45 100 0% I 12 12 43 1 1
MW-101B TTA-l South POE 0 49 -41 100 0% 0 ii 11 239 47

I of 2



* 12tQV?~~~~~~~~ 68 ~~TABLE 7
MANN-KENDALL TREND ANALYSIS -PCE

ANNUAL LONG-TERM MONITORING REPORT -2009
Main Installation - Defense Depot Memphis, Tennessee

Coefficient of Confidence Concentration Number of
Well Type/Plume COC Variation MK (5) Factor (CF) Trend Sample Rounds Detects Max Min

MW-10iT TTA-1 South POE 0 55 -45 100 0% D II 11 251 16 5

DR2-1 TTA-2 POE 0 43 -53 99 6% D 16 16 280 33 7
DR2-2 TTA-2 POE 0 74 41 100 0% I 11 11 159 10
DR2-3 TTA-2 POE 0 28 -16 87 5% S Ii 11 47 20.6
DR2-4 TTA-2 POE 0.28 3 59 4% NT 8 8 18 7 15
DR2-5 TTA-2 POE 0~35 -28 908% PD 15 15 114 41 1
DR2-6 TTA-2 PCE 042 -3 56 0% S 11 11 115 24.5
IW-Ol TTA-2 POE 0 89 -20 92 9% PD 12 11 148 2 49
MW-26 TTA-2 POE 0 30 -16 87 5% S 11 11 40 13 7
MW-64 TTA-2 POE 0 15 26 99 7% I 9 9 23.8 16
MW-85 TTA-2 POE 0-41 -41 97 7% D 15 15 74 8 14 4
MW-86 TTA-2 POE 1.21 40 100 0% I 1i 8 27 0 388
MW-8B TTA-2 POE 0.31 16 87 5% NT 12 12 39 4 14
MW-92 TTA-2 POE 0 77 -35 99 7% D Ii 10 193 0.499
MW-96 TTA-2 POE 1.31 -19 91 8% PD 12 12 83 1.46
MW-113 HTA-2 POE 0~27 40 100 0% I 1I - i 200 64

MW-217 TTA-2 POE 0 18 8 80 1% NT 8 8 34.7 18 4
MW-218 TTA-2 POE 0.12 -12 91 1% PD 8 8 18 5 12 2
MW-39 West Central POE 0.30 -14 81 0% S 12 12 158 50 9
MW-39A West Central POE 0 28 -4 59 0% S ii I 234 79 9
MW-94A West Central POE 0 23 -20 92 9% PD I 1 1 52 2 27 3
MW-98 West Central PCE 0 20 21 94 0% Pi I11 1 1 38 8 17
MW-197A West Central POE 0 42 -36 100 0% D 10 10 130 33 8
MW-197B West Central POE 0 73 -30 100 0% D 9 9 179 16 7
MW-200 West Central POE 0 40 0 46 0% S 1 0 10 132 24.5
MW-203A West Central POE 0 35 24 99 9% I 8 8 170 62 6
MW-203B West Central POE 0.47 1 50 0% NT 9 9 38 4 9 39
MW-204A West Central POE 0 09 12 91 1% Pi 8 8 47.4 36 2

MW-204B West Central POE 0 25 -8 80 1% S 8 8 29A4 14 9
MW-205A West Central POE 0 34 -16 96 9% D 9 9 180 53 1
MW-205B West Central POE 0 74 -24 99 9% D 8 8 149 19.7
MW-206A West Central POE 0 38 -12 91 1% PD 8 8 114 25.6
MW-206B West Central POE 0 45 -16 96 9% D 8 8 77 5 17 3
MW-208A West Central POE 0 20 -11 88 7% 5 8 8 198 92 8
MW-208B West Central POE 0 35 8 80 1% NT 8 8 5 39 1 68
MW-210B West Central POE 0 40 -26 100 0% D 8 8 32 4 9 39
MW-214A West Central POE 0 24 -20 99 3% D 8 8 8 83 4 51
MW-214B West Central POE 0 18 -24 99 9% D 8 8 6 4 4
MW-215A West Central POE 0 14 -9 83 2% 5 8 8 7 01 4 91
MW-2158 West Central POE 0 23 16 96 9% 1 8 8 5 66 2 1
PZ-03 West Central POE 0 43 -5 76 5% 5 6 6 5 0 523

MW-62 Building 835 POE 0 71 -7 65 6% 5 12 9 1 1 0 318
MW-142 Building 835 POE 0 00 . 0 45 2% ND 10 1 0 0

MW-198 Building 835 PCE 0 00 0 46 0% ND 9 0
MW-199B Building 835 POE 2 45 0 46 0% NT 9 9 23 4 0 393
MW-209B Building 835 POE 0 47 9 83 2% NT 8 4 0.357 0 278

MW-212 Building 835 POE 0 79 -3 59 4% S 9 2 0 516 0.477
MW-103 North Central POE 0.00 0 42 3% ND 6 0
MW-.104 North Central POE 0 00 0 45 2% ND 8 0
PZ-06 North Central POE 0 00 0 42 3% ND 6 0
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TABLE 8
MANN-KENDALL TREND ANALYSIS - TOE

ANNUAL LONG-TERM MONITORING REPORT -2009
Main Installation - Defense Depot Memphis, Tennessee

Coefficient of Confidence Concentration Number of
Well Plume COC Variation -, MK (5) Factor (CF) Trend Sample Rounds Detects Max Min

MW-16 Background TOE 0.00 0 0 0% N/A 3 0
MVV-19 Background TOE 0 00 0 0 0% N/A 3 0
MW-53 Background TOE 0 00 0 00% N/A 3 0
MW-55 Background TOE 0 00 0 0 0% N/A 3 0
MW-66A Background TCE 0 00 0 42~3% ND 6 0
MW-99 Background TOE 0 44 -4 75 8%' 5 5 1 0 28 0.28
MW-143 Background TOE I101 12 98 2% I B 3 1.19 0 31
MW-22 Boundary TOE 0~00 0 0 0% N/A 3 2 0,531 0.329
MW-23 Boundary TCE 0 00 0 0.0% N/A 3 0
MW-24 Boundary TOE 0 00 0 0 0% N/A 3 0
MW-SO Boundary TOE 0 00 0 0 0% N/A 3 3 1.5 1.1
MW-93 Boundary TOE 0 00 0 40.8% ND 5 0
MW-102B Boundary ICE 0 00 0 40 8% ND 5 0
MW-219 Boundary TCE 0 24 2 54 8% NT 9 9 3.74 1 72
MW-34 Sentinel TCE 0 48 33 99.5% I 16 14 1~39 0 29
MW-38 Sentinel TCE 1 28 -3 67 5% NT 5 2 4.63 4,37
MW-63A Sentinel TOE 0 47 13 99 2% I 6 6 1.81 0.63

MW-63B Sentinel TOE 0 67 13 99.2% I 6 8 4 56 0.92
MW-89 Sentinel TCE 0 26 -7 86 4% S 6 6 2.13 1.1
MW-9O Sentinel TCE 0 47 0 46 0% S 10 10 8.47 2.28
MW-107B Sentinel TCE 0.45 10 99 2% I 5 5 2 12 0.585
MW-107T Sentinel TOE 0.36 6 95 8% I 4 4 2 51 0.999
MW-108 Sentinel TOE 0.22 6 69 4% NT 9 9 38 4 15
MW-140 Sentinel TOE 0 24 5 68.3% NT 10 9 1 49 0.54
MW-141 Sentinel TOE 0 25 22 94 9% Pi 12 11 3 56 1 2
MW-199A Sentinel TCE 0.67 6 76 4% NT 7 1 0.419 0,419
MW-202A Sentinel TOE 018 -14 91 0% PD 9 9 2.22 1211
MW-202B Sentinel TOE 0 47 32 100 0% I 9 9 3,79 0,811
MW-207A Sentinel TOE 0,44 24 99,9% I 9 9 52.7 18 6
MW-207B Sentinel TOE 0,54 12 91 1% Pi 8 8 109 12 1
MW-209A Sentinel TOE 0.13 6 72 6% NT 8 a 0 611 0.404
MVW-210OA Sentinel TOE 0.07 2 54 8% NT 9 9 6 28 4.92
MW-211 Sentinel TOE 0.46 IS 98 5% I 7 7 I 38 0.436
MW-229 Sentinel TOE 0 00 0 40,8% ND 6 0
MW-25A TOE 0 23 -3 59.4% 5 8 8 0,644 0.352
MW-52 - TOE 0 31 9 79 2% NT 9 9 1.4 0.34
MW-97 TOE 0.56 34 100 0% I 9 9 37.4 2.2
MW-216 - TOE 1 62 2 55,7% NT 7 1 1.5 IS5
DRI-2 TTA-1 North TOE 1 78 5 68 3% NT 8 1 1 83 1 83
DRI-7 TTA-1 North TOE 0 43 -II 88.7% 5 8 8 2 2 0 622
DRI-8 TTA-1 North TOE 1.20 9 83 2% NT 8 2 1.03 0 341
lW-OS TTA-1 North TOE 2.78 20 99 3% I 8 4 283 0 581
MW-21 HTA-i North TOE 0 30 15 75 2% NT 16 16 32 5 12.7
MW-IOOB TTA- 1 North TOE 1.37 -1 50 0% INT 13 8 43 1 0.309
MW-115 TTA- 1 North TOE 0 52 -46 98.8% D 15 iS 5.5 1.04
MW-125 HTA-i North TOE 0.65 -38 99 9% D 11 10 26 3.33
DR1-1 TTA- 1 South TOE 0 36 8 80 1% NT 8 6 0.399 0 255
DR1-1A TTA- 1 South TOE 0 33 -25 97 0% 0 11 11 6 9 2.33
DRI-3 TTA- 1 South TOE 0 66 -29 91 6% PD IS 14 5,13 0 303
DRI-4 TTA- 1 South TOE 0 62 -7 67 6% S Ii 9 1 69 0 393
DR1-5 TTA-1 South TOE 2 49 6 64 8% INT 11 1 4.28 4 28
DRi-5A TTA-1 South TOE 0 24 -8 70 3% 5 11 11 114 47
DR1-6 TTA-I South TOE 0 45 -21 94 0% PD 11 11 4 61 1.27
DR1-6A TTA-1 South TOE 0 27 31 99 2% I 12 12 163 9 1
MW-10iB TTA-1 South TOE 1 07 35 99 7% I 11 10 4,15 0 293
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'~~~~~~~~ ~~~TABLE 8

MANN-KENDALL TREND ANALYSIS - TOE
ANNUAL LONG-TERM MONITORING REPORT -2009
Main Installation - Defense Depot Memphis, Tennessee

Coefficient of Confidence Concentration Number of
Well Plume COO Variation MK (5) Factor (OF) Trend Sample Rounds Detects Max Min

MW-101T TTA-1 South TOE 0 87 36 99 8% 1 1 i 9 2 16 0 298
DR2-1 TTA-2 TOE 0 35 -55 99 7% 0 16 16 12 7 2 61
DR2-2 TTA-2 TOE 0 15 21 94 0% pi 1 1 1 1 4 25 2 6
DR2-3 TTA-2 TOE 0 11 -22 94 9% PD I1I 1 1 2 7 2
DR2-4 TTA-2 TOE 0 12 -14 94 6% PD -8 8 2 2 1 54
DR2-5 TTA-2 TOE 0 31 -25 88 0% 5 1 5 1 5 35 13.7
DR2-6 TTA-2 TOE 9 45 -3 56 0% S 1 1 1 1 19 7 122
IW-Ol TTA-2 TOE 0.71 -5 61 9% 5 12 1 I 14 8 0.353
MW-26 TTA-2 TOE 0.22 -31 99 2% D 1 1 1 1 2.5 1.3
MW-64 TTA-2 TOE 0 12 14 91 0% Pi 9 -9 41.5 28.9
MW-85 TTA-2 TOE 0.35 -46 98 8% 0 15 1 5 25 1 7
MW-86 TTA-2 TOE 1.00 33 99 5% I Ii1 7 5 7 0 989
MW-88 UTA-2 TOE 0 16 -5 61 9% 5 12 12 4 8 2 7
MW-92 TTA-2 TOE 0 58 -32 99 4% D 1 1 9 6.14 1.72
MW-96 TTA-2 TOE 0 56 -9 72.9% 5 1 1 2 0.419 0 22
MW-113 TTA-2 TOE 0 28 39 99 9% I 1 1 1 1 29 5 8 8
MW-217 TTA-2 TOE 0.16 -12 91 1% PD 8 8 40 6 25 6
MW-218 TTA-2 TOE 0,09 -17 97 7% D 8 8 47 6 35 9
MW-39 West Central TOE 0.23 1 3 79 0% NIT 1 2 1 2 13 9 6 15
MW-39A West Central TOE 0.38 3 56 0% NIT 1 1 1 1 11 8 4 04
MW-94A West Central TOE 0.20 31 992% I 1 1 1 1 - 9 49 4.2
MW-98 West Central TOE 0.20 21 94.0% Pi 11 1 Il 2.79 1.2
MW-197A West Central TOE 0 08 7 72 8% NT 10 10 2.47 2 04
MW-197B West Central TOE 0 15 24 99.4% I 9 9 12 6 8 51
MW-200 West Central TOE 0 27 -1 50 0% S 10 10 8 04 3.42
MW-203A West Central TOE 0.20 28 100.0% I 8 8 2 34 1 27
MW-203B West Central TOE 0 20 6 72 6% NT 9 9 11.3 6.18
MW-20-4A West Central TOE 0 11 -10 86 2% S -8 8 1 21 0 852
MW-2048 West Central TOE 0 28 8 80.1% NT 8 8 4 98 2 37
MW-205A West Central TOE 0 19 1 8 98 4% I 9 9 7 56 3 69
MW-205B West Central TOE 0 22 1 0 86 2% NT 8 8 11.~8 5 15
MW-206A West Central TOE 0 12 1 2 91 1% Pi 8 8 13.9 9 81
MW-206B West Central TOE 0 10 -3 59 4% 5 8 8 ii 7 8 94
MW-208A West Central TOE 0 12 1 9 98 9% I 8 8 10.9 7.64
MW-208B West Central TOE 0 40 14 94 6% Pi 8 8 37.8 13 2
MW-2108 West Central TOE 0 14 -8 80 1% S 8 .8 10 7 7 2
MW-214A West Central TOE 0.36 -22 99 8% D 8 8 5 59 I 95
MW-214B West Central TOE 0 29 -26 100 0% D 8 8 4.24 1.93
MW-215A West Central TOE 0 21 -10 86.2% S 8 8 10 2 4 88
MW-215B West Central TOE 0 11 2 54 8% NT 8 8 1.76 1.25
PZ-03 West Central TOE 0 39 9 93 2% Pi 6 6 1 23 0 321
MW-62 Building 835 TOE 0 33 2 52 7% NT 12 12 184 59 2
MW-142 Building 835 TOE 0 83 14 94 6% PI 10 8 2.74 0.3
MW-198 Building 835 TOE 0 67 -8 76 2% S 9 9 25 8 3.28
MW-199B Building 835 TOE 0 24 -3 58 0% 5 9 9 136 56 5
MW-209B Building 835 TOE 0.52 24 *99.9% I 8 8 30.8 6 4
MW-212 Building 835 TOE 0 11 -2 54 8% S 9 9 47.9 34 4
MW-103 North Central TOE 0 18 Ii1 97 2% I 6 6 6 63 4
MW-104 North Central TOE 0 18 8 80.1% NT 8 8 18 2 1 1
PZ-06 North Central TOE 0 00 0 42.3% ND 6 0
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MANN-KENDALL TREND ANALYSIS -cDCE

ANNUAL LONG-TERM MONITORING REPORT -2009
Main Installation -Defense Depot Memphis, Tennessee

Coefficient of Confidence Concentration Num ber of
Well Plume CDC Variation MK (S) Factor (CF) Trend Sample Rounds Detects Max Min

MW-16 Background cDCE 0 00 0 0.0% N/A 3 0
MW-i9 Background cDCE 0 00 0 00% N/A 3 0
MW-53 Background cOCE 0.00 0 0 0% N/A 3 0
MW-55 Background cDCE 0 00 0 0 0% N/A 3 0
MW-66A Background cD)CE 0.00 0 42 3% ND 6 0
MVV-99 Background cDCE 0 00 0 40 8% ND 5 0
MW-143 Background cDCE 0.00 0 42 3% ND 8 0
MW-22 Boundary cDCE 0 00 0 0 0% N/A 3 1 0.527 0.527
MW-23 Boundary cDCE 0.00 0 0 0% N/A 3 0
MW-24 Boundary cDCE 0 00 0 0 0% N/A 3 0
MW-5O Boundary cDCE 0 00 00 0% N/A 3 3 0.52 0.321
MW-93 Boundary cDCE 0 00 0 40 8% ND 5 0
MW-102B Boundary cDCE 0.00 0 40 8% ND 5 0
MW-219 Boundary cDCE 0 17 10 86 2% NT 9 9 1.15 0.643
MW-34 Sentinel cDCE 0.00 0 46 9% ND 16 0
MW-38 Sentinel cDCE 0.00 0 40 8% ND 5 0
MW-63A Sentinel cDCE 0 00 0 42 3% ND 6 0

MW-63B Sentinel cDCE 0 59 7 86.4% NT 6 2 0.401 0 253
MW-89 Sentinel cDCE 0 45 -6 81 5% S 6 4 0 404 0.27
MW-9O Sentinel cDCE 0 33 13 89 0% NT 10 8 0 484 0.29
MW-107B Sentinel cDCE 0.66 3 67,5% NT 5 2 0.449 0.265
MW-107T Sentinel cDCE 0 41 2 62.5% NT 4 3 0 385 0.257
MW-lOB Sentinel cDCE 0 22 2 54 0% NT 9 S 0.75 0 33
MW-140 Sentinel cDCE 0.37 -11 88 7% 5 10 3 0 28 0 22
MW-141 Sentinel cDCE 0 00 0 46 9% ND 12 0
MW-199A Sentinel cDCE 0 00 0 43 7% ND 7 0
MW-202A Sentinel cDCE 0.30 -2 54 0% S 9 1 0 251 0.251
MW-202B Sentinel cDGE 0.00 0 46 0% ND 9 0
MW-207A Sentinel cDCE 0 35 16 96 9% I 9 9 0,974 0.382
MW-207B Sentinel cDCE 0 85 7 76 4% NT 8 1 0 558 0.558
MW-209A Sentinel cOCE 0 00 0 45 2% ND 8 0
MW-210A Sentinel cDCE 0,3-4 18 98 4% I 9 9 1,63 0.727
MW-211I Sentinel cDGE 0 00 0 43 7% ND 7 0
MW-229 Sentinel cDCE 0 00 0 40 8% ND 6 0
MW-25A - cDCE 0 00 0 45 2% ND 8 0
MW-52 - cDCE 0 19 16 94 0% Pi S 9 0 993 0 58
MW-97 - cDCE 0 00 0 46 0% ND 9 0
MW-216 - cDCE 0.42 2 55 7% NT 7 I 0 288 0.288
DR1-2 HTA-I North cDCE 0 15 -14 94,6% PD 8 8 0 77 0.48
DRI-7 TTA-1 North cDCE 0 28 -6 72 6% 5 8 8 0,787 0,344
DRI-8 TTA-l North cDCE 0 00 0 45 2% ND 8 0
lW-OS TTA-1 North cDCE 1 66 23 59 9% I 8 4 4 14 0.48
MW-21 TTA-l North cDCE 0 28 73 100 0% I 16 16 2.47 0 99
MW-10OB TTA-1 North cDCE 0 45 -25 97 0% D 13 13 160 21.5
MW-uS 1 TTA-1lNorth cDCE 0 93 13 72 1% INT 15 15 10 2 0.253
MW-125 TTA-1 North cDCE 0 55 -4 59 0% 5 11 Ii 76 10 3
DR1-l TTA-1 South cDCE 0 37 -4 64 0% S 8 7 I 2 0.8
DR1-IA TTA-1 South cDCE 0.56 -43 100 0% D ii 10) 1 0.262
DR1-3 TTA-1 South cDCE 1 03 25 88 0% INT 15 10 32 9 0 22
DR1-4 TTA-1 South cDCE 1.78 14 84 0% NT 11 5 8.09 0 582
DR1-5 TTA-I South cDCE 0 36 6 64 8% NT 11 1 0.295 0 295
DR1-5A TTA-1 South cOCE 0.32 -10 75 3% 5 11 11 5 2 1.7
DR1-6 TTA-I South cDCE 0 65 -35 5997% D 11 11 6 2 1.09
DR1-6A TTA-1 South cDCE 0 29 23 95 7% I 12 12 5 98 0.95
MW-10iB TTA-1 South cDCE 1 05 25 97 0% I 11 10 35 6 0 279
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TABLE 9

MANN-KENDALL TREND ANALYSIS - cDCE
ANNUAL LONG-TERM MONITORING REPORT -2009
Main Installation -Defense Depot Memphis, Tennessee

Coefficient of Confidence Concentration Number of
Well Plume COC Variation MK (8) Factor(JCF) Trend Sample Rounds Detects Max Min

MW-101T TTA-1 South cDCE 1 83 33 99 5% 1 1 1 10 - 51 2 0 266
DR2-1 TTA-2 cDCE 0 85 -25 88 0% S 16 16 86 4 4~69
DR2-2 UTA-2 cDCE 0 59 33 99 5% I II1 10 7 39 1 9
DR2-3 TTA-2 cDCE 0 47 -16 87 5% S 1 1 1 1 1 8 0 549
DR2-4 TTA-2 cDCE 0 46 8 80 1% NIT 8 5 0~414 0.22
DR2-5 TTA-2 cDCE 0 25 -5 57~7% S 1 5 15 62 25 9
0R2-6 flA-2 cDCE 0 60 29 987% I 1 1 1 1 36 0 69
IW-Ol TTA-2 cDGE 0 34 -1 50 0% S 12 12 154 59 4
MW-26 TTA-2 cDGE 0 43 -33 995% D 1 1 10 0 76 0.295
MW-64 TTA-2 cDCE 0 16 22 98 8% 1 9 9 0 519 0 31
MW-85 TTA-2 cDGE 0 62 4 55 8% NT 1 5 1 5 59 2 1 3
MW-86 TTA-2 eDCE 0 24 -37 99 8% D 1 1 1 1 180 85 7
MW-88 TTA-2 cDCE 0 42 -IS 85 9% S 12 12 1 8 0 325
MW-92 TTA-2 cDCE 0 98 24 96 4% 1 1 1 1 1 120 7.32
MW-96 TTA-2 cDCE 2 17 -23 95 7% 0 12 8 19 0 34
MW-113 TTA-2 cDCE 0.36 -31 99 2% D 1 1 1 1 110 37.8
MW-217 TTA-2 eDCE 0 47 16 96 9% 1 8 8 4.8 1 34
MW-218 TTA-2 cDGE 0 12 -6 72 6% S 8 8 0 508 0 352
MW-39 West Central eDGE 2 04 43 99 9% I 1 2 9 21 3 0 435
MW-39A West Central cDGE I 80 28 98 4% I 1 1 9 24.4 0 362
MW-94A West Central cDGE 0 83 1 3 82 1% NT 1 1 1 1 3 06 0.42
MW-98 West Central cDGE 2.67 1 8 90 5% Pi 1 1 5 8.6 0.22
MW-197A West Central cDCE 0 93 22 98 8% 1 1 0 1 0 3 69 0.345
MVV-1978 West Central cDCE 1 04 24 99 4% 1 9 9 48 7 0 484
MW-200 West Central cDCE 1 70 1 6 94 0% Pi 1 0 1 0 11.6 0.303
MW-203A West Central cDCE 0 97 27 100 0% I 8 6 3 38 0 294
MW-203B West Central cDCE 0.38 -16 96~9% D 9 9 63 5 14 4
MW-204A West Central cDCE 1 23 20 99 3% I 8 8 6 45 0.763
MW-204B West Central cDCE 0 93 18 984% I 8 8 6.13 0.906
MW-205A West Central cDCE 1 28 26 100~0% I 9 9 23 5 0 337
MW-205B West Central eDGE 0.82 20 99 3% 1 8 8 43 0.546
MW-206A West Central eDCE 1~38 22 99 8% 1 8 8 18 6 0 607
MW-206B West Central eDCE 1~07 22 99 8% 1 8 8 1 1 0.582
MW-208A West Central eDGE 2.12 8 80 1% NIT 8 8, 23 5 0 517
MW-2088 West Central cDGE 0 31 14 94 6% Pi 8 8 2 14 0 932
MW-21083 West Central eDGE 0 31 8 80 1% NIT 8 8 0 995 0 433
MW-214A West Central cDGE 0 00 0 45 2% ND 8 0
MW-214B West Central cDGE 0 00 0 45 2% NOD 8 0
MW-215A West Central eDGE 0 00 0 45 2% ND 8 0
MW-215B West Central cDGE 0 00 0 45 2% N D 8 0
PZ-03 West Central cDCE 0.37 -3 64 0% S 6 1 0 26 0 26
MW-62 Building 835 cDCE I 01 4 58 0% NIT 12 7 1.3 0 26
MW-142 Building 835 eDCE 0 00 0 45~2% ND 10 0
MW-198 Building 835 eDCE 0 00 0 46 0% ND 9 0
MW-19913 Building 835 eDGE 0 00 0 46 0% ND 9 0
MW-209B Building 835 cDGE 0 00 0 -45 2% ND 8 0
MW-212 Building 835 cDCE 0 00 0 45 2% ND 9 0
MW-103 North Central cDCE 0 34 -11 97 2% D 6 5 0 44 0 314
MW-104 North Central cDCE 0 25 8 80 1% NIT 8 8 0 63 0 305
PZ-06 North Central cDCE 0 00 0 42 3% ND 6 0
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MANN-KENDALL TREND ANALYSIS - CT

ANNUAL LONG-TERM MONITORING REPORT -2009
Main Install ation - Defense Depot Memphis, Tennessee

Coefficient of Confidence Concentration Number of
Well Plume COG Variation MK (8) Factor (CF) Trend Sample Rounds Detects Max Min

DR2-1 TTA-2 CT 0 51 -55 99.7% D 16 16 35 I 26
DR2-2 TTA-2 CT 0.59 37 99.8% I 1 i i Ii 16 2 168
DR2-3 TTA-2 CT 0 17 9 72.9% NT 1 1 1 1 6 66 4.1
DR2-4 TTA-2 CT 0 17 -2 54~8% S 8 8 4 06 2 2
DR2-5 TTA-2 CT 0.35 -52 99.5% D 15 15 260 94.4
DR2-6 UTA-2 CT 0 61 -5 61.9% S I 1 1 1 92 7.2
IW-Ol1 TTA-2 CT 0 91 -18 90 5% PD 1 2 10 30 6 0.353
MW-26 TTA-2 CT 0,18 -20 92 9% PD 1 1 1 7 5 4 38
MW-64 TTA-2 CT 0,09 -1 50 0% 5 9 9 3,68 2.78
MW-85 TTA-2 CT 0,47 -44 9864% D 15 1 5 188 22.5
MW-86 TTA-2 CT 1.48 25 97 0% I I11 3 1 79 0,436
MW-88 TTA-2 CT D.313 -9 72,9% S 12 12 8 59 2 66
MW-92 TTA-2 CT 0.87 -40 100 0% D 1 1 8 27,2 6.3
MW-SB TTA-2 CT 2 45 -25 97,0% D 12 12 150 0 69
MW-113 UTA-2 CT 0 40 33 99 5% I 11 1 ii 110 20
MW-217 TTA-2 CT 0.35 18 98 4% I a 8 96 3 34 8
MW-218 TTA-2 CT 0 16 0 45 2% S 8 8 17,7 10.1
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TABLE 11

MANN-KENDALL TREND ANALYSIS - CF
ANNUAL LONG-TERM MONITORING REPORT - 2009
Main Installation -Defense Depot Memphis, Tennessee

Coefficient of Confidence Concentration Number of
Well Plume CCC Variation MK (S) Factor (CF) Trend Sample Rounds Detects Max Mini

DR2-1 HTA-2 CIF 0 38 -72 100 0% D 16 16 16 3 76
DR2-2 TTA-2 CF 0 57 36 998% 1 II 1i 4.23 0.64
DR2-3 TTA-2 CF 0 35 -28 98 4% D 11 11 19 0 76
DR2-4 TTA-2 CF 0.19 -14 . 94~6% PD 8 8 1.06 0,575
DR2-5 TTA-2 CF 0.31 -33 94.3% PD 15 IS 82 35.8
DR2-6 TTA-? CF 0 59 -3 56 0% S 11 Ii 43.1 1.5
IW-Ol TTA-2 CF 0,70 -13 82.1% S 12 12 16 5 0.34
MW-26 TTA-2 CF 0 25 -21 94.0% PD ii 11 1.8 0.871
MW-64 TTA-2 CIF O 1l 12 87 0% NIT 9 9 1,16 0818
MW-85 TTA-2 CF 0 48 -15 75 2% S 15 15 51.5 8.03
MW-86 HTA-? CF 1 84 29 98 7% I Ii 7 57 0.212
MW-88 TTA-2 CF 0 50 -25 97.0% D 12 12 2.5 0 404
MW-92 HTA-? CF 0 67 -22 94 9% PD 11 8 13.2 7.6
MW-96 THA-2 CF 2.28 -Ii 77,7% NT 12 12 33 0.337
MW-1 13 HTA-? CF 0.14 8 70.3% NT 1 1 1 1 45,3 27
MW-217 TTA-2 CF 0 40 14 94 6% Pi 8 8 13,4 5.05
MW-218 HTA-2 CF 0.08 -8 80 1% S 8 8 3.15 2.45
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ANNUAL LONG-TERM
MONITORING REPORT - 2009

MAIN INSTALLATION
DEFENSE DEPOT

MEMPHIS, TENNESSEE

Pr~cftfo: NAG 1927 StatePlan. Tarmn~

Installation Location
Momphis, Tennessee
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Annual Long-Term Monitoring- 2009 Februaty 201 0
Main Installation - Defense Depot Memphis, Tennessee Revision 0

APPENDIX A

COMPLETE ANALYTICAL RESULTS



TABLE A-i
ANALYTICAL RESULTS,- VOCS -APRIL 2009

ANNUAL LONG-TERM MONITORING REPORT -2009
Main Insaolation -Defonse Depot Memphis, Tennessee

Well ID DR1-lA DR1-4 DRI-SA DUP7 DR1.5A ORI-5
Sample ID DR1-IA-LS-9 DR1-4-LS-9 DR 1-5A DUP7-LS-9 DR1-5A-LS-9 DR1-5-LS-

Lab ID L09040270 25 L_0?040270-26 L0904(0270-32 L09040270-28 L_0900270-27
Date 4/8/2009 4/8/20D09 4MOOD)0 4/8/2009 41612009

Anarlyte Unit.
I1lt.2-TetracIoroethn PgL '0 5 '0 5 '05 '0 5 '05
1,1,1 -TriNoroethane 1`91L <I <1 <1 <1 <1
1,1,2.2-Telractinoroethane pg/i <05 '0 5 '0 5 0 5 <0 5
1,l,2-Trichtoroethane pgkL ci -ci <I <1 '
i,1.DtctIoroethane pg/i '1 <1 <1 '1 '1
11.Dicloroelhene, pg/i <1 <1'- < '1
iI-D~chlmovoopenes pg/i <1 <1<1< '
,2,3-Trichorbo.onene `9.4L <1 <1<I <1

i ,23-TncNo~o~popne pg/i '1 - < < <I
i ,24-Trichlorobenuene pg/i <1 <I< <1 'I
I ,24-Tnmeeth,ybernzene pg. <1 <I < <1 <
1 ,2-01pibnno-3,chioopropeane `9/i <2 <2 2 < 2 '2
1 2-dhbromnothane `g9<1< 1 1'
1,2-DeNc.. oronen pgi`Ici`L ci
1 ,2-DclorMoeane PA/ ' 5 '0 5 '0 5 '0 5 <0 5
1,2-D.ch..orop~opna pg/I '1 < <1 0 2644 J i
1 3,35-Trtmethylleanzene PA/ '1 -ci ci <I
1,3-D,cIhlorolbenzne p9/i '1 <1 <1 <1<
1 3-D0chloropropaire pg/l. <04 '04 <0 4 '04 <04
1I,4D~chlootobenzenie pg]L '0 5 <0 5 '0 5 <0 5 <05
1-Chlorohexane pg/i '1 <1 <1 <1'
2,2-Dichloropropane pg/L <I<I< <I
2-Chloototuene pg/i <I<Ic <1 -c
2-Hexanone pgi '10 '10 <10 <10 '10
4-Ch1.toroolune PgA_ <I Cl -ci -i '1
Acetone pRk '10 4 074 <1 0 <10 '00
Benzene pg/ '0 4 <04 '0 4 ')4 <04
Bromobanzene PDFL <1< I 1'
Bro~nochlonron~thane pgA_ Cl< 1 I<
BrormodtcNtormetharpe pgi '0 5 '0 5 <0 5 '0 5 <05
Brornofomn, PA/ <1< 1-1 'I
Bromomethane 1,g/i <1< -i<1
Carbon disutfida pgn. '1< 1 1<
Carbion tetrachlonde pg- 1 I1<1 <1I
Chlorobenzene 0gk <0 5 ~ 05 '05 0 5 <0 5
Chloroothan. 091L Cl <1 Cll <I
Chloroform pg,1- 0 424 '03 0 2374J 0 2174 < 03
Chlorometane pg/i <1 <I <I <1 <
os-1,2-D,chloroetene pg/i 02954 0 7554 34 3 19 <1
cis-1l3-Dionloropropene P9kL '05 '05 '05 '05 'Os
Dmibmnochloromnethane pgL '0 5 '0 5 '0 5 <05 <05
Dibomo.hmehn pgA_ <I '1 <1 -ci <
DIC41lordi11uornomthane p9/L '1 'I 1 <1
Ethyllbenzne pg& '1 <1 < <1 '
Heaaciloroule~adiene p9A_ '06 '0 6 '06 <0 6 <0 6
Isopropytibeiniene Plani <1 -ci '1 <1 <
in-, p-Xylene pg/i <2 <2 <2 <2 <2
MEK (2-Butafone) pi '10 '10 '10 '10 <10
Methyl -buyl ether (MTGE) pgA_ '5 <5 19 3 19 1084
Methylene chloride pg'k '1 <1 '1 '1 <1
RISK (meethyl sobutyl ketone) pg/i <10 '10 <10 <10 <10
Naphthalene pg/i <1< 1 1
n-Butylbtnznnm `9`L/ <1< 1<
n-Propylblnzene `g/L '1 <1 '1 'I<
O-Xytene pg/L <1<1< '1
P-Isop~opyltoluene PgAk <I< 1 1<
sec-Blylbarzne.o Pg/&1< ' 1<
Styrenie PgAk 'I< 1<1
teri-Butylbenz, n PgA_ 'I< 1 1
Tetracnloroethene MIL 0 838 4 0 9474J 58) 56 3 53 2
Totuene pgAk <I<1< <1 <1
trans-I 2-Dichoroeathene Pgn_ 1'1< <1 'I
trans-il3-Dichlocprolpene pg/L '1'I< <1 <
Tncblorothene Pgk 385 0 3934J 100 95 7
TrpcI0o0otuormethane pg/L '1 Cl < 1<
Vinyl acetate pg/i <S ~ 5 < 5
Vinyl chl-onde pgAL 'I <1 - I

Notes
VOC samples analyzed using method 82608
pgVL micrograms per liter

Not detected at sample reporin limit
DOE FL-AGS

JEstimated based on 00 data or sepemed below IRL
B Estimated, possibly biased high or false positv based on
blank data

l ot 14



TABLE A-i
ANALYTICAL RESULTS,- VOCs -APRIL 200)9

ANNUAL LONG-TERM MONITORING REPORT -2009
Main Installation -Defense Depot Memphis, Tennessee

Well ID DRi-S DR1-(3 DR2-2 DR2-3 DR2-6

Sample ID DR1-6A-LS-9 DR1-6-LS-9 DR2-2-LS-9 DR2-3-LS-9 DR2-6-LS-9
Lab ID L0900270-3 L09040270-29 L-09040275-05 L09C0270-3 L0900213-17
Date 4/8209 4/3/00 4/1002009 4/8/209 4/7/2009

Analyte Units
1.1l1.2-Tetnscholorothane Pg/L '05 <05 '0 5 '0.5 <0 5

1,1 1.Trichoroethane PAk -C <1 <1 <1 <
1l12.2-Tetrachlo~ethane Pk '0 5 <0 5 <0 5 '05 <0.5
l1,2-Tnchorethane PAk I <1 <I '1 <1
1,1-Dechoroethane Pk <1 <1 <I <1 <1
1,1-OchlokeDthene pgk -< <1 '1 <1 <1
1.1lDchloronpropen PY1 <1 <1 ' '1 <1
1,23-Tnchlorobzene pg/PA I1 1 'I '1 '1
1,23-T,,cloroprpane pgk 1 <1 'I '1 14 9
12.4-TnchJorobencene pAk <1 <1 <1 <I <1
1,2.4-Thmethylbenzene PAk '1 <I <1 'I ~
1 ,2-Dibrmomc3-ctloropropane p9/L <2 <2 <2 '2 <2

1,2-.,bronnoethane pgA <1 <1 '1 <1 <1
12-Oichlorobenzene ~~~~PA k <1 <1 '1 <1

1,2-Dcidoroethane pg/I- '05 <05 '0 5 <0.5 0 715
1.2-Dichlorpropane P <1 < '1 <I <1
13 5-Tnmethylbenzene PAk <1< <1 <1 <1
l13-Dcnoh1roemene PAk <1 ' <1 <1 '
1 .3-Dtcnloropropane PAk <04 <0 4 <04 '04 '0 4

1 .4-Dlchlorobenzene Pgk '0 5 '0 5 '0 5 -'0 5 '0 5
1-Chloohexane PAk <1 <1 '1 ' <1
2,2-Dichlmororpam, pA/-< '1 '1~ <I 'I

2-Chlorotolu-ene PAk <1 <1 < <1 '1
2-Hexanone PA <10 <10 <10 <10 <10
4-Chitlorloune PAI <1 '1 1 '1 '1

Acetone PAk <10 '10 '10 <10 <10
Benzent, pgk G146/ ' 04 <0 4 <04 'Q4
Br~omobensere pAk <1 '1 <1 1 <1
Bromodchlor... thsrn PAk <I 1 'J. < <1
Brnonod~ich.oro.thane PAk '0 5 -0 5 '0 5 '0 5 '0 5
Bromofoom pGIL <1 <1 <i <1 <1
Bromome..thane p9/L J1 '1 '1 -< <
Carton disulfide pAk <1 <1 'I '1 <1
Carton tetractIlonde pA <1 <I 16 2 6.66 12 9
ChIlorben,,ene pA <0 5 <0 5 <0 5 '0 5 '0 5
CN.oroetae PAk J1 <I '1 ' <1
C"Odoron ~ PA 0 214 J <03 4 23 119 7 83

Chtoromethare P9kL I J1 '1 '1 <1
os-1,2-Drc)-loroethend PAk 4 33 1 31 7 39 1 41 29

os-l3-Dichloropropene p~~'gil '05 '0 5 '0 5 '05 <0.5
Cibromochloroomehane PgkL '0 5 '0 5 '0 5 - < 5 '0 5
Dibromomethane P9I <1 <1 <1 <1 ' -

[ichl.ordttlUoromethant pAk <1 <1 <I <1 <1 J

Ethylboenoene pk '1 '1 JI <1 <1
Hexachlorobutadiene ~~~~PA <06 <06 <0 6 <06 '06

Isopropyltbensene p9kL '1 <1 <1 <1 <1
m-,p-Xylane PAk <2 <2 '2 <2 <2
MEK (2-butanone) p9I <10 '10 <10 '10 - 10
Methyl Ibutyl ether (MTBE) pgl <5 <5 <5 <5 ~
Methylene chlomle p9/I ' J1 <1 <1 C

MIBK (methyl Sobutyl ketone) Pg/I <10 <10 <10 <10 <10
Naphtmalene PAk '1 <1 <1 <1 '1
if-Butylbenzene PAk 'I <1 <I 1 '1
o-Propylbenzene PAk <1 <1 -j <1 <1

o-Xylen pAk <1 <1 < <1 '
p-lsoprpyltolutne PAk - < <1<I<1
sec-Butylbenzene PAk '1 -< 1 I<
Styenem PAk <1 JI <1'I
teft-Butyllbenzene PA <1 'I <1'I<
Tetrachioroethene P9& 32 5 197 19 38 9 24 5
Toluene Pk <I <1 <1 '1 '1
trans-1,2-DiChlo~odthene pgk I <1 J1 '1 <1

lrans-1,-D,,chloroprpm~enlP p~ < <1 'I '1 '1
Trichlorcethene pg/I 125 1 44 3 82 2 47 5 33
Tncl-iloroltuoromethai PAk 'I 1 J1'I<

Vinyl acetate pAk <55 <5' 5

Vinyl chloride p9kL Cl < J1'I

Notes
VOC samples analyzed using method 8260B
pg/L micrograms Per liter

Not detected at sample reporting limit
DOE FL-AGS
JEstimated, based on QC data or rported below RI-

9 Estimated, possibly biasied high or tatse positive based on
blank data

2 ot 14



TABLE A-i
ANALYTICAL RESULTS,- VOCs -APRIL 2009

ANNUAL LONG-TERM MONITORING REPORT -2009
Main Instatlelio, -Defense Depot Memphs, Tennessee

Welt ID MW-25A MW-26 MVV-39A MW-39 MW-52
SampleID MW-25A-LS-9 MW-26-LS-9 MW-39A-LS-9 MW-39-LS-9 MW-52-LS-9

Lab ID L_09(40213-18 L09040213-14 L-09040270-OI L090420-4 LC940131
Date 4WW209 417/20D 419/200 419/209 4/6/00

Amalyta Units
1112-Tetrac~~~~~~oroethane pvt <~~~~~05 <0 5 <0 5 <05 '0 5

1I1.2,2-Tetracthtoroethnane pgA_ <05 <0 5 <0 5 <05 <05
1I1.2-Trictoroethane pg/I '1<11 I1
1,1-D.clooethane pg&I <1< 1 1
1,1-DOchoroethene pg/I 1< < 1c
1l-0chtornopropene WAI 1<1< I<
12,23-1`nchlorob.enzen Pg)I I< < I
1 2.3-TncIoropropane pg/I 1< < I
1 24-Trih&..loroenene PA/-' 1< 1<
1,24-Thmehhyflbenzeo pg/I&1-i< 1<
1l,2-Obrot-3-cilhoropro~pane pg/. <2 <2 <2 <2 2
1 2-Dbro oethane pg/I. <1< I 1
l2,2OcIorIbenaene pgAI <1 - < < 1'
12-Do~hloreffian pg/l- <05 <0 5 '0 5 <05 '0.5
1,2-Dchor~opropan. pg/I '1 '1 <1 <I c
13,35-Tnmelhylbenzene pg/I '1< 1 I<
1,3-DcnloroIbe.nze Pg& ci< 1 1'
1 .3-Dicloroprpane, pgI <0 4 '0 4 <04 '0 4 '0 4
1l,4-Dicnlorobenzer,e pgAL <0 5 <0 5 '0 5 '0 5 '0 5
1 -Chlorohexane pgJL- '1< 1 I
2,2-Dicoropropane PgA '1< 1 1'
2-Chlootolene pgI-S 'I< I-ic
2-Hex..none pg/I <10 <10 '10 <10 <10
4-Chlmoloouene Pg 'I < 1 <I1 < 1
Acetone PA/ <10 3.36 /'0 < 10 <10
Benzene PgA '04 <04 '0 4 <0 4 '04
Brom~obpenene pgA_ 'I<11'1I
Bromnochlohomethane pgAL <1' 1 I
Brohniodichtoronmthane PA/ <05 '05 <0 5 '05 <0.5
Brornoform pg&L '1<11<11
Brommetharre _gA- <1 I1' 1<
Carbon dlsulfide pg/I <1 <I-i
Cartnon tetrachlonde 1,911- 1 54 5 91 <I'1<
Chlorobenzene Pg&I <0 5 <0 5 <0 5 '0 5 <0 5
Chtoroethane pg/I- <1 <I <1 <1 '
Chloroform PA/I 0 449 1 16 0 145 J '0 3 0 891
Chlnoronetharne PB/I <1 'I '1 <1 <I
cis-1,2-Dichloroethene P9/I <1 0 332/J 7.61 17 5 081l

nis-1.3-Dichtoropro,>ene PgA <0.5 '0 5 '0 5 <05 <05
Dibromochtoromethane pg/I- '05 <05 <0 5 '05 '0.5
Dibromomthane Pg& 'I <1 <1<1<
Dictltorodjftuoromethane PgL <I <1 J < 1
Ethylbenzene -pg/I- <I <1 1<1<
H .... chtoobuladiene Pg&1 '0 6 <06 <0 6 <06 '0.6
Isopropylbeuiene pg/I- < <1 '1 <1 <
m-,p-Xylene pg/I. <2 <2 <2 '2 <2
MEK (2-Buta~non) pg/ <10 <10 <10 '10 <10
Methyl -buyly ether (MTBE) pg/I 05mg9/ 5 '5 <5 '5
Methylene chloride pg/- <I '1 <i <1 <1
MIBK (h~myIethlobatyl ketone) pg/I <10 '10 <10 <10 <0
Naphthalene pg/i. <1 <1 -i <1 <I
ni-Bulylbenzmen Pg/I <1 <1 <1 <
n-Propylbenzene WA/L <1 <1< '1<
o-Xylene LgAI <1 1 i<11
p-lsopropyltoluene pg/ <1< 1 1<
sec-Buylyblnvene Po/ 1< < 1<

terl-ButIbenzene pg/L ' I< I
Tetrachloroeth~ene pgI 7 84 25 3 156 62 9/ 5.85
Totuene pg/I. <I< 1 1<
trans-l.2-Dichoroehene Pg/k 'I< I I<
trans-I.3-Dichlororopen. Pg/L '1< 1 1<
Truhtoroetlhene Pg/IL 0 644 J I 33 7 21 11 6 1 12
Tirichlroluor~ornelhane pg/I- <1<1< <I
Vinyl acetate pg& <5< 5 '5 5
Vinyl cnionde pgI <1 <1<I<1<

Notes
VOC Samples analyzed usang me~thcod 82608
pg/L microgram per lite

Not detedct at Sample reporting limit
DOE FL-AGS
JEstumaleJ, bae on QC data or reported below RL

B Estimated, possibly biased high or fals positive based on
blank data

3 Of 14
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TABLE A-i

ANALYTICAL RESULTS, VOCS -APRIL 2009
ANNUAL LONG-TERM MONITORING REPORT -20)9
Main Installation -Drefese Depot Memphls, Tennessee

Well ID MW-2 MW-B MW-8B DUP MW-SB MW-88
Sampble ID MW-62-LS-9 MW-64-LS-9 MW-86 DUP-LS-9 MW-B-S- MW-88-LS-9

tab ID L09040275-07 L09040270-17 L09040270-12 L090-40270-02 L09040270-03
Date 4/1IMM09 4f9/200 4(/l)200 4/90 4/920(Y9

Anatyte Units
l,1.1,2-Telracercl.1hana pg& '0 5 <0 5 <0 5 <05 'O 5
1,1,1jrncitlorcethiane pg& ci <1 <1 <1 I1

i.12,22-Tmetrcloretnaney pg& '0 5 1 12 '0 5 '05 '0 5
i1,12-Tnct-lorcethane pg& '1 '1<ICl<
Il-Dicrioroeth~ane PAk <1 <1<I<1
1I1-D~choroeth~ene pBAL <1 0 6483 '< 1'
I,-Dichloopropene pgr- '1 <1< ic
i 2,3-TrichIombenzen pyt <1 '1 <1<I'
I,2,3-Trnctloropmpana pgk <1 '1 108 0 983 '1
1i2,4.Thchlormbe.nze pgr- ci I1< 1<
1,2,4-Tnme~thylbelnzene pot '1 ci'I'1
1 2-D~bromo-3-doropiroparie pgl '2 <2 <2 '2 <2
1,2-D~brconoethane pg& <I <1 <1 <1 <1
1,2-13tchlorotbenzeoe pgt <1 <1 Q IS]i 013k4 J <
1 2-0/chimrethan. p9

8
'0 5 0 479 J 08645 0 782 '0 5

1 ,2-D~chloropropane pg)k <1 <1 126 1 08 <1
1l3.5-Tnmelhy1Ibeene~n PA <1 <1 <1 <
1,-Dichlorob~eneenna pA i 'I <1I
1,3-Dichlormpropane PAk '04 CO 4 0 616 0 533 '04
1,4-Dgchlorobenzene PAk 0 4313J ~ '05<5 '0.5 '0.5
1-Chlorohexano pgk< ' 1 Ic
2,2-Dicnlorop~opan. p9k 1' < 1c
2-Chborotoluene p9k I' < 1'
2-Heiranone ptjL <10 '0 < 10 <10 '00
4-Ctllontoluene pg& 'I < <1 '1 <1
Acetone polL '10 454138 3 438 '10 2 6738
Bernzene pgk <0 4 <04 <0 4 '0 4 <04
Oromoleezeno, p9k '1 <1< 1<
Bromocnictomoefllane pg& <1 <1 < I
Brornoodichlioromlhan. PA/ 05 '05 0 5 '0.5 '0.5
B8rno,00tom pgk< < 1 I<
B.on.Iehane pgk< < i l<
Carton disultfid. pgk<t'I<
Carlbn onlrcilondne, ygk 03693 3 37 0 4063 J04993i 4687
Chlornotenzene pgtk <0 5 <0 5 '0 5 <0.5 -O 5
Chionoellhark, pg/k '1 <1 ' <1 <
Chorof. 1.9pg 0o3l 1 08 0 928 09BID 0.825
Chlororrethan. pot <1 <1 066536 is 1 <1
cos.1.2-Dcloro.,ethen. pot 0 4243J 0 481 3 117 120 0 732J
cis-1,-QrcnIoropro,,ene PgL <0 5 <05 <5 '0 05 05
DibromocIbroethane pgk<0L '0 5 <0 5 <0 5 <0 5
Dibromomeothane pg& <1 <I <1 <1<

Dichlorodjfluoromtlhane ~~pgk <1 1 <1 <1 <1
Ettyllberzene p9kL <1 <1 <1 cI
Hexachtorotbutaden. pg& '06 <06 '06 <0.6 '0.6
lsopropylbanzene frgk 'I <1 'I 'I <1
ai-p-Xyiene pgr- '2 '2 <2 <2 '2
MEK (2-Butarone) pgk <10 <10 '10 '10 <10
Methyl t-1ulyl ether (MTBE) `9k <5 '5�5<~5
Methylene chloride Pot '1 I <1 'I <1

MIBK (methyli~sobultyl ketone) PAk '10 <10 '10 <10 'ID
Naphithalenes pg& <1 <I <1 <1
n-Butylbenzene pgk <1 <I < '1
n-Propylbenoene pg]L<11<11
o-Xylene pgk< c 1 1'
p-sopropyltoiuene p'glLI i'Ic

sec-Blaryloomnta pgr- cic 'I 'I <1
Styrene Ng/ '1 ci ' c '1
teri-Butylbornzene pot '1 ci ci '1 <1
Tetrachioroethene pol 0334 23 15 15 2 31 7
Tolbente Po&L <1 '1 <1 ' <1
lriran-1,2-1)icNoroethene pgk <1< I 1<

trans-i,3-Dichloropropene pgk <1-i ici<
Tn~chloroethiene p91 169 38 1 3.15 2 98 3 26
TnCchIfiorotormetane polL CI '1<1
Vinyl aceater pgk '5 '5 < 5'
Vinyl chloride po/ ' ' 996 8 <

Notes
VOC sam~ples analyzed using menio 82606) -

p9/L microgram-s per liter
.Not det~eted at samnplemprenirg limit

DOE FILAGS
J Estimnated, based on OC data or reporled below RL
B Estimatedl, possibly based higth or false positive basedl on
blank datas

40of14
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TABLE A-i

ANALYTICAL RESULTS, VOCs -APRIL 2009
ANNUAL LONG-TERM MONITORING REPORT - 2009
Main finstlatelio Defense Depoot Memphis. Tennessee

I ~~~~~Well ID MW-90 MW-92 MW-94A MW-96 MW-97
Sameple ID MW-90--S 9 MW-92-LS-9 MW-94A-LS-9 MW-96-LS-9 MW.97-LS-9

Lab ID L_0904213-01 L09040275-0l L09040270-18 L0904021 3-20 L09040275-02
Date 4f1/009 4/IW0/29 4/9/2009 4,~2039 4/1DQ1009?

Analyte Units
1,1,i.2-TetVbhoroeth~ane pg& '05 <05 '05 <0 5 <05
1,1,l-TricloroIhano pg)t ci <1 '1 '1 <1
1,1,22-TeVrshIstooe9,ane pg/& '05 <0 5 '05 <0 5 <0 5
I1,2-TrichloroeIhane pg& 'I <I <1 'I
1,1-Dichorothane Fg&i 1 09 1 <1 'I cI
11-Dachomrethene pg/L 0 931 J 'I ci <I
1.1-DicmItoropronre Pg& <1'I'1<
1,2,3-Tricriorotbentene PgAi- <I' 1<
1,23-TnIoropropane pgtL 'I <1<1'I
1l2.4.TncJorobentene pg9i < 'I ci <I
1,2,4.TrmethyIbezIt pg91. '1 < <1 '1 <I
1,2-Otbromo-o3-chIoropropane pg/i. '2 <2 '2 '2 '2
1,2-Dibromnoethane pgA. ci <I <1 <1 ~
1 2-Chch~orolbenzene pgA& '1 <I' '1 <1
1 ,2-D0cIioroeihane pgA. <0 5 '05 '05 '0 5 <0 5
1,2-Deichmopropane pg& 'I<1' <1 <1
1,3.5-Tmethy~btb~enze pgA& 'I<1< <1 <1
1,-Dictiomlben...ne pg/A. '1 <1 '1 <1 '1
1,3-DIchioropropane `9i '0 4 <0 4 '0 4 <0 4 <0 4
1A 4-cIoobanzene pg& '0 5 <0 5 '0 5 <0 5 '0 5
1-Chimeroeane pg&i 'I <1 '1 1 '1
2,2-0.chiorpropne pg/L <1 'I< '1 <1
2-Chic~toiuene pgi.'I< <I <1
2-Hexanono `gA_ <10 <10 '10 '10 '10
4-Chion.otiene pgAI. ' <I '1 '1 <1
Aceton pg/i. 3 29 J 31 7lB <10 '10 100
Benzoeno pg/i <04 '04 <0 4 -c04 <0 4
Bromcbantzen pg/i. <1 ' <1 <I <
Bom~ocitlooomethane pg/i 'I ci 'I <I '
Bromnodchioromethare pg&i <0 5 <0 5 '0 5 sO 5 '0 5
Bromfor pgI '1 <I '1 <1
Bomnortsethane pg/i <I '1 '1 'I '
Csrbon cdisiide pg/A. <1 <1 <I <1
Carbon etracioride pg/L 0 268J 'I <1 0 693 '1
Chorobenzene PgAi '05 <05 <0 5 '0.5 <05
Chioroethiane pg/i <1 '1 ci ci <
Chlordonnr pg/L 4 91 <03 '0 3 0 73 0 316
Chiororethane PgAi 'I <1 0454 JB I<
cis-1,2-Dicinloroethenes pgA& 0 4813J 119 3 06 ci
os-1,3-Dichloropropeno pg/L <05 '0 5 '0 5 05 '0 5
DIbraochloromethane pgAL '0 5 '0 5 '0 5 '0 5 '
Dibronmcet~harne pg/l <1' 1 1
Dcichhoodifioromehane pg/L '1c 1 1<
Ethyilbernzene pg/1. <1 <I <1 <1
Hexachjoobutadjene pgl <0 6 <0 6 '0 6 <06 <0 6
Isopropyllenzene pg/i <1 <1 <I 'I '1
m-.p-Xyiene pg]L <2 '2 '2 <2 <2
MEK (2-Busarnone) pg/L '10 In3 10 <10 '10
Methyl t-butyl ethe (MTBE) pgflL <5 <5 <5 cs <5
Melly$ene chinonde pgk <I <1 <1 <1 <1
MJBK (methyl isobutyl ketone) pg&I <10 <10 <10 <10 '10
Naphttalene pg& <1 <1<1<I<
n-Busyllonzene pgi <1 <1'I<I<
n-Propylbonzene pgi-< <1 <1 <I <
o xylene. pgi.< <1 <1<1 <I
p-isopropyltoiuerie pg& '1 '1 '1 <I <
sec-13uy1beozene pg/i. <I <I '1'I<
Styreil pgA_ <1 <1 <1<Ic
tern-Butylbenzene pg/I. '1 <1 'I
Tetracnloroethene pg]L 80 8 <1 30 3 <
Toluene pg/L <1 < <1<1<
trans-1.2-Dichloroeelhne pgk< < I 1<
trans-1.3-Dichorpopnene pg/L 'Ic 1 1'
Tnchlo...thene pg&I 8 47 <1 6 76 '1 31 3
Trichlorofluomethane PgA& <I -<1 '1 ci c
Vinyl acetate pgA& <5 '5 <5 '5 <5
Vinyt l corde pg& I1 1 64 < 1

Notes
VOC samples analyzed using method 82606
pg/L. micrograms per i~ter

Not detected at sample reporting limi
DOE FLAGS
JEstimated. based on QC data or reported beelow RL

B Estimatedl possibly based high or flase positive based o
tblank data
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TABLE A-I

ANALYTfCAIL RESULTS,- VOCs -APRIL 2009
ANNUAL LONG-TERM MONITOR-ING REPORT -209
Main Instatlatjon -Defense Depote Menipibs, Tennessee

Well ID MW-98 MW-100B MW-lO8 MW-113 MW-125 DUP2

Samiple ID MW-98-LS-9 MW-100B-LS-9 MW-108-LS-9 MW-l113-LS-9 MW-125 DUP2-LS-9
L-ab ID L-0904O275-03 L09040270-23 L-09040213-2 L(09D40270-0 109040270-31
Date 4/10/2009 4/8/D09 4/7/200(9 4/9/2009 4/W1009

Analyse Units
1.1,1,2-Tetrachloroelhane Pgk <05 <05 <05 <0 5 <05
1.1,1-TrPichloroehane PAk <1 <I < <1 <1
l1,22-TeImachlorofelne PA/ <0 5 <05 <05 <0.5 <0 5

112-Tnchloroelhane ~~~~pA <1< <1 <1 <1
1,1-D.ch.o.oethan pAk < < 0 228 J <1 <1
IT,-0,horoethiene P9./ <I<1< <1 <1
T1-D.Nhloropopen pg/I< < 1<
12,3-Tnchlocnibenen pA/ <1< 1 1<
T2.3-TrWIcloponopane PA <I<1< 16.8 <1
12.4-Tnchl.orbenzene pAl I< <1 <1 <
1 2,4-Tnmethylbemnzen pg <1<I< <1 <
1 2-Oibromo,3.horopnopane, pA/ <2 <2 <2 <2 <2
1 2-0/bromoethaine PA/ <1 < <1 <1 <1
1 2-D~chlorobeonzene PAk - < <1 <1 0 141 J <1
1,2-Dchloroemtane pt <0 5 <0 5 <05 0 667 0.279J
1,2-Dchloropnopane PA <1< <1 0.622 J <1
I 3.5-Tnmelhylbenen - p& <1 < <5 <1 <I
1,-Dichlorobenzene pNk <I < < Ci <
l.3-D'cttoropnopane pg/I <0 4 <04 <04 <04 <0.4

I 4-Dichlorobenzene ~~~~p9k <0 5 '0 5 <0 5 <0 5 <0 5
I-Cnltorohexane pAk <1< 1< <1

2.2-Dieldorpropane PA/ 1 I< '1
2-Chloi-oolderne PA/ <1< 1 1<
2-Hexamno PA/ <10 <10 <10 <10 <10
4-Chlootoluene Vg/L <I <1 <1 <1 <1
Acetone pgk 4 94 JB 35 1 <10 <10 7 91J
Benzene pA/ <04 <04 <04 <0 4 .0 4
Bromobenezese pAk< 1< 1<
Bromochloromethaane PAk< 1< 1<
Bromodcicnioromethane -PA <05 <05 <05 <0.5 <0.5
Bromoafomni pA <1 <1 <1<I<
Srom..Metla PA/ <I <1 <1<I<
Carbo disulfide PA/ <I <1 <1ci<
Carton tebachlonde pAk <I <1 <1 101 <1
Chlorobenzene pAk <05 <05 <05 <0.O5 <0 5
Chioroethaye PAk I <1 <1 <1 <1
CNorotorn PA/ <03 <03 10 1 39 <0 3
Claoronethane PAk <1 0 354 J <1 <1 <1
os-1 2-Dichloroethene pg/I 0 346 J 22 3 0 6743J 57 1 75 2
..-- I Dlcnlorpmperyon IPA <0 5 <05 <05 <0 5 <0 5
Dibromochloromethaine pgkt <0 5 <0 5 <0 5 <0 5 <0 5
Dibromonnethane pgk <1< 1 I<
DiebloroJifluoronethane PA/ 1< < I<
Ethylbaerzen pgkA 1< I<
Hexactntorobuladlene pA/ <06 06 <0 6 <0.6 <Os
Isiopropyttbeoene -pgk <1 <1 <1 < <1
m-.p-Xyien. PAk <2 <2 - 2 <2 <2
MEK (2-Bulanone) pg/ <10 142 <10 <10 25 8
Methyl 5-butyl ethier (MTBE) pAk <5 55 4 <5 <5 364
Meibylene chloride IPA <1 <1 - < <1 <1
MIEK (methyl sobutyl ketone) IPA <'0 <10 <10 <10 <10

Naphthalene, PA <I<1<I< <1
n.Bulyloanenere pAk <1<11< <1

n-Propylbenzene PAk <I<1<< <1
o-Xylene PA/ <I < <1<5<
P-IsoPIPopyltoluene PgA I< < 1<
sec-Butylbenzene pAk< I< 1<
Styrene Pgk<AI - < I<
tert-Buiyltbenzene pgk<A1< 1<
Tetachloroethene pAk 30 I <1 4 49 192 0"42J
Toluen PAk <1 104 <1 <1 <1
trans-1.2-Dichlorcefene p/ <I <1 <I <I 0 312J
trans-l3-Oichloropopene pAk <1 <1 <1 <1 <
Trichloroolhene PAk 2 18 <1 28 1 29 5
Tinchlorofiuoromethane pgk 1 <1 <1 <1 <1
Vinyl acetate pgk <5 '5 <5 <5 <5
Vinyl chlonde PAk < 96 I<10 525J

Notes
VOC samples analyzed using melhodl 826GB
,g1L microgramsper ller

Not delecled at samPle reiporlng limit
DOE FILAGS

JEstimnated based on QC data or repoded below RL
B Estinnled, possibly biased high or false 0ositive based o
blantk data

601f14



L1OI1~19 7
TABLE A-I

ANALYTICAL RESULTS, VOCs -APRIL 2009
ANNUAL LONG-TERM MONITORING REPORT -2009
Main Inslallatlon -Defense Dept Memphis, Tennessee

Welt ID MW-125 MW-141 MW-197A MW-197B MW-198
Shample ID MW-125-LS-9 MW-141-LS-9 MW-197A-LS-9 MW-197B-LS-9 MW-198.LS-9

Lab ID L09040270-24 L09040270-05 L-09040213-21 1_0900213-22 L09040270-19
Date 4/8109492009 Ia 4iWi0,0 416/209 4//00)9

Analyte Units
l,1.12-Tetrachlonolantbe Pg& <0 05 <05 <05 <05
1,1,1-Trichloroethame pgkL 'i < <1 '1 <1
1.1,2,2-Tetrachloroethone, pgA_ <05 <0 5 <05 <0.5 <05

II2.T-.chdoroetIrene PgA- tI ci <1 <5 <
1.1-Dechloroethene pg/k <I <I< 1<

1.1-Dictlorporopene pgkL <1 <I < < <
.2,3-Triciiocbnzee`9/L< <1 <I < <I

1.2,3-Tnchlorcbnopan. p9/L < <1 <I '1<
1.24-Tricporbbbnzerie P91L < <1 <1 <1<
1,24-Tnme~thylbbenzee pgA. <1 <1 <I <1<
l,2-Dbromo-3-chloropropane pg)k <2 <2 <2 <2 <2
l2-Dibonmoethane pgfL 1 '1 <1 <I <

12-Declilorobenzene ~~~~p9/L <1 <1 <1 <4 'l
1,2-D~chloroefthne pGV 0 3134 <0~5 <0 5 <05 <05
l 2-DWchloropoopane P9A <1 I <1 <1 <
1 3,5-Trimethylbenzene '1i-~ <1 <5 <1 <
1,3-Dichlomtpenzerne pg/L <1 <1 '5 <1 <1
1 -D~chlohopropene PgA_ <0 4 <0 4 <0 4 <04 <0 4
1 ,4-Dathli..robenzerte P9& <0 5 <0 5 <0 5 <0 5 <0 5
1-Chlcoheone..n. L <1 <I < <1 <1
2 2-diclborovpopne pg& <1 <1 ~ I<1<
2-Chlaotoluene WIk <1 <1 'I<1<
2-Hexanone pg& <ID <10 <10 dO <00
4-Chiortoluene pgJL <1 <I <1 <1 Cl
Acetone PgA_ 9 32 J <10 <10 <10 3 19 JB
Benzene pyA_ <04 '0 4 <0 4 0 4 <0 4
Brorr,obetznean dgn. <1 <I <1 <1 <1
Bromnocnloromettane pg, <1 <1 <I <1 <1
Bromondicllorodneahan. ngkL <05 '05 <0 5 '05 <0.5
Bromoform pg/L ci <1 ci <1 <
Bromoelbarie Ponk 1 'I Cl <1 <
Carbon disulfide Pg/L <1 0I< 1<
Carbon fietrechlonde ngAk I1 I <1<1<
Chlborobenzene pg1. <0) 5 <0 5 <0 5 <0 5 cC 5
Chloroethane NL <I <1 <1 <1
Chlorofona pgl '0 3 1 85 0134 <03 <0 3
Chlodrotnethane pgA <1 'I <1 I1<
os-i12-Dictloroethene VgIL 76 13 69 382 <1
os-l,-Dicbloropropene PgA_ '05 05 '0 5 <0 5 <05
Dibr~nomollooomeshanie g/L <0 5 <0 5 '0 5 <0 5 <0 5
Dibromomethene, pg/k <1 <1 <I <1 <
DtIchordd'fluommeIharce p9Vk <1 <I 'I <1 <1
Ethyfbesoene pg/L <1 <I 1 <1 <I
He.achorobtdtadene pA_ <0 6 <0 6 <0 6 <0 6 0 8
isdopropylbnzene pRAk <1 < <I <1 <
m-,p-Xylene pg/L <2 2 <2 <2 <2
MEK (2-Butanone) PAk 26 1 <10 <10 <10 <10
Methyl I-but, ethe, (MTBE) PAk 37.' <5 CS< 5
Methylene Chlondn PgA. <1 '1<I'1
MIBI• (methyl sotutyl ketone) Pk <10 <10 <10 <10 <10
Naphthalene PAk <1 <1 <I <5 <
n-Dulylbensene pg/L I4< <1<I<
n-Propyltprzn~eb pg(k <4 < <1
o-Xylene pg(k <1 <1 <1 <1
p-Isopropyltol.ene P9kL <I< <1 <1 <1
sec-Bulyllbenzedo pg& <5< 1 1<
Styrene `9& <I< 1 1<
terl-BtYtbenzene PgA_ <1< 1 1<
Tetracmloroetthene pgkL 0 3994i 15 7 42 5 20 2
Toluene pg/k <1 'I <1 <I <
hrans-1,2-Dichloroehene Pg. 0 334J <I <1<1<
ftres4,3-Diclorodprpe~ne PgAk <I <I <1 <1
Tnichoroeffeien ngA < 2 48 209 12 6 3 73
TricIorlluoom~ethane g9/- <I < <5<1
Vinyl waceae IWL <5 <5 <5< 5
VinyictWoods pgk 0 509 <1< 06844 ~
Notes
VOC samples analyzed using, method 82608
pg/L micrtogramsperlier

INot deltectd at seample reporli ng Fm
DOE FLAGS

JEsirnaleidd based on QC data or reported belo RL
B Estimated, po~ssbly biasedl high or false postive based on
blank data
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TABLE A-I

ANALYTICAL RESULTS VOCs -APRIL 2009

ANNUAL LONG-TERM MONITORING REPORT -2009
Mail Ins.1talaion -Defens Deot Memphis. Tennesse

Well ID MW-1998 MW-200 MW-202A MW-202B MW-203A DUP3
Sample ID MAW-1991B-LS-9 MW-200 LS-9 MW-202A-LS-9 MW-202B-LS-9 MW-203A DUP3-LS-9

Lab ID ILD9040270-20 LD90,40213-05 L0900213-06 L09040213 15 L09040270-13
Date 4/9/2009 4/7/00 497/009 41209 ~ 4/9/2009

Analyte UnIts
11,1 12-Tetrachloroethane, Pg1 '05 '05 <05 '05 <0 5

'.1 1-Trithlorcethane ~~~~~Pg& ci <I <I <1 '1
.1,2.2-TehracI.orothane pgk '05 '0 5 <05 '0)5 '05

I1I2-TnbmoethaxdIne, Pg& 'I I <1 <1 <1
I,l-Dch~loroethane PgA_ 'I ' '1 0 533 <1~
1,1-13,1,1rethene 1,k <I <1 <1< <1
1,1-DJIcblr,opee PgA- '1' <I< <1
1l23-Tnchtolobenzene P9kL 'Ic 1 <1 ci
1.23-Tric...oropmoan Pga ci< 'I '1
i,24-Tchlorobenzene PgA_ ci <I '1 ~
1.2,4-Treimthylb.enzen Pg1L <1 <1 ' '1.
1 .2-Dtbromno-3,ctloropropane, PgL '2 <2 '2 <2 <2
I,2-Dbrornothane P9kL '1 <1 <1 <1 <
I,2-D,,Icblronzene PAk 'I <1 ci ci c

1 2-0,chlooethane Pg1L '035 <05 '0 5 '05 '0.5
I 2-D~chloropropane Pgt_ <1 <1 <1 <1 C
13,35-Tnmethlbenzene P9& <1 <1 '1 <1 '1

I~~tychlombenzet~~~~~~~e PA <1 'I <1 <I <1
1,-DichloroWprpne PgA '04 '0 4 <0 4 <04 <0 4
14 4-Dihlorobenzen PA/ '0 5 '0 5 <0 5 <0 5 <0 5
1-Chlc~ohexene pgk 'I < '1 <1 '1
2 2-DWI,cbopi-opane Pg/L <I ' '1 <1 <
2-Chimrololune pg/k ci' <1 <1 <1
2-Hexanone P9kL <10 <10 '10 <10 <00
4-Chlrotolijene pk <1 ci <I '1 <1
Acetone ga- 42438D '10 3 153 3383 3 08 B
Benzene pgk <04 '0 4 '04 '0 4 '0.4
Bromnoberzene i'gA. <1 ci ci <1

Bromodihdoromthae Pg& '0 5 '0 5 <05 <0 5 '0.5
Ermofetm pkv- '1 '1 '1 <1 '1
B....o.melane pWk <1 <1 <1 <1 <
Carbon disultide pgkL <1 1 '1 <I '
Carbon tetracl/ore pgL 0 4763 <1 <1 <1 '1
Chloroeriene pgL '0 5 <05 <0 5 <0 5 <0 5
Chloroethane pg/ <1 '1 <1 <1 <1
Chloroform pqA_ 0 2173 '0~3 0 1713 1I96 01883j
Chroromethane pgk '1 <1 <1 <1 '1
cisl 2-DicNhlorothene pg/S ' 5.68 1 <1 236

ces-l3,iI-oroWpropene pDAk '05 '05 '05 '05 '05
Dibromoch~toromethan, p91, '05 <05 '05 <0.5 '0 5
Dibomomefthane PgJL '1< '1 <I
Di,;niwrodifhuor.Tetha jugil '1'4 <1 3
Elhylbnzene pgf- '1 < 'I 'I <1
hexachlorobadiadene PgA <06 <0 6 <0 6 <0 6 '0 6
lsopropytbenzene W& k '1 '1 <1
m-,p-Xyiene Pgk '2 <2 '2 '2 <2
MEK((2-Buta~non) P9kL '10 '10 -dO '0 <10
Methyl -butyl eter (MTBE) pgkL <5 <5 <5 <5 <5
Methylene chloride PA/ 0 293 'I <1 <1 'I
MIBK( (methyl sobutl etoned) PgA_ '10 <10 <10 <10 100
Naphthalene PAk <1 <1 ' <1 I1
,,-Butylbenzene Pgk <1 'I <1 <1 <1
n-Propylben,,.. PgA. <1 'I <1 ci '
o-Xylene PgAk c 'I < <1
p-Isopipyltoluehe gpl- <1 'I < <1
,ec-BL0ylbenzee PgkL <1 'I <1 <
Slyree pg)1 '1 '1 <5 <5'
tert-Butylbenzene pgk <1 I1 I <1
Tetracyloroethene pgk 0 4943 147 0 3993J 195 167

trans-i ,2-Dic~oroothene PAk <1 <11<
Trans-1,3-Dichloropropeno PgAk <1 'I <1 <1
Thchloroelhn. PDAk 115 4 82 1 35 33 2 13
Trichloroflormethane jgI 'I <1 <1 <1 <1
Vinyl acetate pgk '5 <5 <5 <5 <5
Vrnyl chionde Pgf- <1< 1 1

Notes
VOC samples anaflyzeld using method 82606
pgk micrograms per liter

Not detected at sample rPortng lmit
DOE FILAGS
JEstimated, based on QC data or reported Welo RL

0 Estimated, possibl biased high or fWalse positie based on
blsnhk data
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TABLE A-1

ANALYTICALRESULTS VOCs-APRIL20D9
ANNUALLONG-TERMMONliORINGREPORT-2DIM
Mail, Inst.H.H.,, -D.fn.. DeNt Mmpms, Tennessee

Wall ID MW-20� MW-203B MW-2NA MW-204B MW-205A
S..ple ID MW-203A-LS-9 MW-203B.LS-9 MW-MIA-1-S-9 MW-204B-LS-9 MW-205A-LS-9

Late ID 1.0904027� L� 0271)-07 -()�M13-07 -0!Xf40270-33 L09040275-08
Date 4J9r2009 41M�()X) 49n(y)!) 4IM009 411012009

A..tte Units
M, 12-Tetnanlomethwe pg& �05 O 5 �()5 �05 -0 5
II,1-TnWIo,-cethane pg& I �l �j 0 j
1.12,2-Teracnioroetnan. P9vL �05 �05 �05 1 31 �O 5
1.1,2-TnwI.,.th.ne sI& �j 0
I.I-Didnloo.th.n. PA �l �j
1,1-D,010methene PgAL 0 �j 0 0
1.1-Dinloompene pg& 0 �j �l
I.2,3-Ti0I..b.noone PA 0 0 �l
1,2,3-Tn0lo.p.p.n. MA- 0 �l �j
1,2,4-Tn.N..b.,o.n. PA j �l 0
1,2 4-Tnn,.thylloonzene pg& 0 �j �j �j
I 2-DIoromo-�Noropropane pg'L < �2 �2 <
1 2.Dbmoethane pg/L 0 0 �l �j 0
1,2-Ddloobemene P91L 0 �l �1 �j 0
1 2-D,<;hIooetlane P9A- l) 5 �05 �05 �O 5 �O 5
1 2-Di.hI..p,.p.n. pg1- 0 �l �j �j .1
1,3,5-Tnm.thyIb.�ene pg/L .1 �j �j
l,3-DchI..tano.ne P9vL .1 .1 I
I �Dmlbnoww. PgA- -04 �04 �04 �O 4 �04
l,4-DnJI..tano.ne P91L �O 5 �05 �05 �O 5 �O 5
1-ChIonohe.an. pg& �j 0 0 �j �l
2 2-DJI.,op,.pa�e P91L �j
2-Chi.t.l..n. PgA .1
2-H..a.n. pg& '10 00 �10 00 '10
4-ChWotoWens, pg& �j 0 0 �j �j
Acetone v9A- �10 6 97 JB �10 -10 4 52 JS
8=ene P91 �O 4 �04 �04 �O 4 �04
Em.oaemene P91 �j �j 0 �j �j
Bonmnlwo.eth.n. P91L �j 0 0 �j �j
SomoclChloonethane VgVL �O 5 �05 �05 �O 5 �O 5
Bnon,.f.'m ,fi& �j �j I
Bm.meth.n. pg& �j �j �l
CaWn da.Ifide 1,94- �j �j
Cabon Uftachl.ndo pgn. �j �l
Chmob.,,�.n. pgtL �O 5 O 5 �05 �10 5 -0 5
CN..than. PgA- �j �l 0 �j �j
Chlooform P91L 020J �03 �03 �O 3 0 132 J
CMOWeth.. pffl- 0 .1 �j �j �l
.,s-1,2-Dchlomth.. WWI 1 m 266 1 21 1 29 168
as-1,3-DdnIorcproWne p9)L �05 -0 5 �05 �05 �O 5
Dbromocl,10I..thane pg'L �O 5 �05 O 5 �05 �O 5
Db.m.m.ffian. pg/L 0
DIMIOI.dlfl....th.ne pg'- 0
Eth,11,euee PWI �j �l �l 0 �j
H..achI..b.t.d ene pgiL '06 �O 6 �06 -0 6 '06
.. pnopylloenz.ne P9JL .1 �l �j 0 �j
m-.p-Xyl.e PA �2 �2 12 12 <
MEK (2-B.tanon.) PgAL -10 �10 00 -10 �10
Methyl I-b.lyl sine, (MTBE) pg& �5 5 �5 �5 �5
Methlene Mlond. PgA- �l �l �j �l 0
MIBK (menylsob,,tyl k.t.n.) pg/L -10 00 OD �10 �10
Naphthalene pg� �j I
n-B.tylmnzene pg& .1
n-popyloozene �& I 0
.-Xylene pg/L �j �j
P-Isopop, tol. . . pg& �I
sec-B.tylfloan�.,-. pg& �j
Slymne pg� �l
Lent B.IIbea�.ns g' �l
TateMI.I..1hene p91L 170 21 1 474 16 3 82 6
Tol.n. pGVL 0
Irl 2 D01onnothene p9t- 0
Vans-l �Dchlowon. pg/L �l �l �l �j
Tn.hlomelhane p9/L 2 23 9 i5 0981 i 4 98 7 12
TriChIo1oLo.,n.Ilane pg& �l �j �j �l I
Vinyl acetate pg& �5 �5 �5 �5 �5
Vnyl chlond. flAL �j 712 �j

Notes
VOC sampl.5 analyzed sng m.thocl 8260B
pgL mc,,.,ns no, his,
- Not del.ctaol at saimplesponing ,nt
DOE FILAGS
J Eshmatod basso on QC data .1 Polled Wo,, RL
B. Esl nalea, ooss bly basM high .1 false posfiv. basM on
blank data
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TABLE A-i
ANALYTICAL RESULTS VOCs -APRIL 2009

ANNUAL LONG-TERM MONITORING REPORT -2009
Main Installation -Defense Depot Memnphis, Tennessee

Well ID MW-205B MW-206A MW-2008 MW-207A MW-207B

Samhple ID MW-2058-LS-9 MW-206A-LS-9 MWy-26B-LS-9 MW-207A-LS-9 MW.207B-LS-9
Lab ID LS040213-I6 L0_130 0900213-0 L0904075-9 L09040275-04
Date 4/7/2009 4/7/0039 4/7/00 4110/209 4110/2009

Anatyte Units
1,11,2-Tetrachlombet~hane pgk '05 -<05 <05 <105 <0 5
1,1,1-Tnchiloroothane, pg& <1 'I <5 '1 -<

1I12,2-Tetrachlorotbane PAk <05 <05 <0 5 <05 <5
1I12-Tnh~lorothane P9JL <1 < <1<
1,1-D,W/Ioroethtane PgrL <1 <1 <1 <1 <1

11-Dctlormeth~ene pg& <1 <1 '1 <1 <1

1,1-13chloropropene 9gk <1 <1 1 <1 '
1.2 3-TnhorbhJ nzbener PAk <1 <1 <1 <1 <
1I2,3-Tnchfiorpropane pg/I <1 <1 '1 <I
l2,4-Trnchlorobeb~nze pgL <I <1 <1 <5<
1,2,4-Tnnmethylb.Ien pf- 'I <1 <1 '1<

1,2-Dmbromo-3-cloropropane pgl <2 <2 <2 <2 <2
1.2-Dibtomoethane pgL <1 <1 <1 'I <1

1,2-Dictlorothenzene pgf- -< <I <1 <1 <1

1,2.DWIotelooohane, pg1_ '05 '0 5 0 5 <05 '0 5
1,2-Dictiloropropae p9kL <1 <I <1 <1 <

1,3,5Trimethylbe...ene pg& <I <1 I1 <1 <1
1.3-Dichlorobeoamne P9kL <1 <1 'I <1 <1
1I3-13cliloropoopane, p9k '04 <04 <04 <04 <0.4

1 ,4-D~chlvotoenzene pg/I- <0 5 <0 5 <0 5 <0 5 <0 5

I-Chlonohexan pgk I <I <1 <1 ~
2,2-D~chlow~ropfopne, p9 -'I <1 <1 <I <
2-Chlonooltuene pk <1 <1 <1 <1 <1

2-Hexanone ~~~~~~~~~~P9, <10 '10 <10 <10 <10
4-Chlofotoluene p~~ ~ ~~ ~ ~~911 < <1 <1 'I '1

Acetone 9gJL 421 J <10 <10 4 92 JB 438.11

Banzned Pg/I- <04 <0 4 <04 <04 <04
Bnromobenaene g/_ <1 <I <1 <I <
13Bromchloromethade p9/I '1 <I <5 <1 ~

ordomofichlornerl~han. pg& <0 5 <0 5 <05 <0 5 <0 5
Bnromoform PA <1 <1 'I <1 <1
Brornomthane P9k <1 '1 <1 <1 <1
Carbon, disutfide PA/I <1 <I <1 <I
Carbon tetracioride PA <I '4 <1 <I 0 851

Chlorotpernene p;`_ <05 <105 -<05 <0.5 <0.5
Chloroetharne plk 'I <1 <1 <1 <

Chlorofonri p'l '03 <03 <0 3 10 3 1S
Chloromnetharro Pgk <1 <1 1 <5 <1

cis-1I2-Dichlorceth..t 1,91 388 14 2 9 78 0561 J <1
cis-l3-Dichloropi-opersa p~~I-VI -<05 <05 '05 <0.5 '0 5

Dibromo,,oorrthane pg/- <0 5 <0 5 <05 <0 5 <0 5

Dibromoethane pg91L I< -5 <1 <1 <
Dichlonodittuoromethlane pgk <1 <ii <1 3 I -<

Ethylibensne pgkL -<I <5 < <1 <1
Hexachlor-obadiadene pg)k '06 <06 <06 <06 '0.8
lsoproylbenzene pyk <1 1 <1<1<
in- p-Xylene P9_ <2 <2 <2'2<
MEK (2-Bularrnone. ng, <10 10 <10 <10 <10
Methyl t-butyl ether (MTBE) pg, <5 <5 <5 5 <5

Methylene cthloride NIL '1 <1 <I< <1

MIOK (mnethyl iskobutyl ketone) P9kL <10 <10 <10 <10 <00
Naphthalene Plgk <1 'I <1 '5
,13utytbernz,,e p/ 1 <I <I <5 <

n-Propytben,,ene Pg_ <1 <1 <5 '1 <1

o-Xylene PAk <1 <1'5<
p-lsopropyttoluene 94- <1 <1<1<1'
sec-Butyltenzene p9k <I '1 <1
Styrene ;,gtL 'I <1 '1<1'
tirt-Bu~tylbenzene IJQJL <1 <1 <1<5
Tetrachioroetlie p9gI- 197 46 5 22 8 9 75 25 5
Toluene pgkL <1 <1 <I <1 '1
t-ans-1,2-Gocfloroethene PgA_ 'I< 'I <1 <1
irnas-1,3-Dichorpropene 1,9k1 <1' <1 <1 <

Trichloro.ethene pgk 9 36 126 9 31 47 4 102
Tricnilorfluoronethone dgVL <1 <1 <1 <1 <1

Vinyl bacretat Pgf- 5 -<5 5 <5 '5
Vinyl chloride pf- <5 <1'< '1

Moles
VOC samplesr analyzed using mbethodI 82608
pg/L micrograms per liter

Not dete~ctedl at sarnple reportng limit
DOE FLAGS
JEstimated, based on OC data orrepord~c below RL

B Estimatled, possibly biasedl high or false posfitie based on
blank data
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TABLE A-i

ANALYTICAL RESULTS, VOCs -APRIL 2009
ANNUAL LONG-TERM MONITORING REPORT -209
Main Insallatlbon -Defense Deo Memphis. Tennessee

well ID MW-208A OUP4 MW 206 MW-208B MW-209A MW-209B
Sample ID MW-20BA OUP4-LS-9 MW-20BA-LS-9 MW-20BB-LS-9 MW-209A-LS-9 MW-209B-LS-9

Lab ID LWG900213-12 L09040213-10 L090,40213-1i L09D40270-08 1-09340270-l11
Date 4/7/2009 497/209 4/7/009 4/9209 4/M9/20

Analyt. units
i11 l2-TelatoI~oroehpne .9/k <05 <0 5 '05 <0 5 <05
l1i,1-TnclIoroethane PgJk <1 Ci 'I <1 <
1i1.2,2-Teolra ....roInane PAk '05 <0 5 0 3933i <05 '0 5
lI2-Tpcdorothane pg& <1' <I <1 <1

1,1-Oicbloroethane ~~~~pg& <1 c 'I <1 <
il,.,chloroelhene Pgk <1 - c Cl '1 '1
L10,1dpcloropropene pgA <1 '1 <I<1<
l,2,3.Tnchlorollempene PA/I 'I <1'I<I
1l2.3-Tnctloropropene pgk 1_< Cl <1 <1
12,4-Tnchlorobenzene PgA <1 '1<1< '
l.2,4-Tornehylbaonzen P91L 'i '1<1< 'I
l,2-Dibrorn-3-Iohop~orpane pg& <2 <2 '2 <2 <2
1.2-D~brooethane Pg/L 'I Ci CI <1 <1
1,2-Dieb.orobensene pg1L <1 'I ci < c
1,2-D~cIoroethae pgk <0 5 '0 5 <05 '0 5 <0 5
I2-DnIchrpropane pgA_ <I Ci 'I <
1,3,5-Tnnsehyltbonzene PgAL '1 ci <1 '
i3-D,cploropbenze p9kL '1 Ci-C c c
L3-Dkchloropropan 1,91 '04 <04 <04 <0 4 <0 4
LA-Dichlorotpenzene pgk <05 CO 5 <0 5 <05 '0 5
1-Chlorohoxfae NgIL 'I<i<1<
2,2-D,,h1oropWopane pg'I 'I-i ici<

2-Chlorotolune pg/L '1 -ci ci'Ic
2-Hexanone pK/ <10 '10 Ci0 <i 10 0
4-Chlonotoluene pg& <1 '1 ci ci <1
Acelon PA 38J <10 2 67J ciO 3073J
Benzene p9/L '04l <04 <04 <0 4 '04
Bromloeozne~n vp1_ ' <1 '1
Bromochlo, .. ethane PgfL 'I '1 -c ' c
Brmicloro,1romethane Al/ <0 ' 5 <0 5 '0 5 '0 5
Brmotorm pKI ci ci <1
Bromomethane pg/ < <1 <i '1
Carbon disulfide pg < <1 <1 <1 <
Carton tetrachlnde pg&I 'I < 1 < 1 < 1 0 686B
Chlorobenzene pgL <0 5 <0 5 <0 5 <0 5 '0 5
Chloroethano pg/L <I <1 <1 '1 <
Chloroform pq 0 2023J 0 183 0 185 '0~3 0 2723J
Chtoroelbaeth NI/L 0 3793 J<1 05123 J<1
ccs-1.2-DOIcorcelhene PA 3 35 3 Si 2 14 <i <
ci-.3-LD'clorpropene PgA <05 <0 5 '05 <0 5 <05
Dibromochloromethane pgk <0 5 <0 5 <0 5 <0 5 <05
Dibromornethane pg/k '1 ci c <1 <

D'chlcrod'fluorcmethane ~~pg/I <i 3 <1 3 '13 'i 1
Eihyltbrenen pg/ cI <I 'I <1
HeAc...orombulad'ene PD& '06 '06 <0 6 '08 '0.6
lspoprislbenzene -pgk 'I <i <I ci 'I
m-,p-Xylene pgk <2 <2 <2 <2 '2
MEK (2-Butanone) J91k <10 <10 '10 <10 <10
Methyl t-butyl ether (MTBE) pglL '5 '5 '5 2 353J <5
Methylene cnlonde Pgk <1 '1 'I <i <1
MIBK (methyl sobulyl cetore) p1_ <10 <10 <10 <10 <10
Naphthalena pg& <I '1 <I C <1
n-Bulylbtnenepgk 'I <1ci
n-Propylppnzene pgA_ 'I ' <1'1
o-Xylene pgf- <i < <1'I
p-lo~propyltoluene J9gL ci< ci <1<
sec-B,,tylbenzene PAk< cI <I<1
Styrene p9A. <1 < ci<I'
terl-Butylbenzene pgA_ ' ci <iCl<
Tetrahlorclheren PgA 162 163 3 81 0 3233J 0 2783J
Toluene pg)k CI< I I
tras-2-0,chloroethene pgk <I' 1 i<
lrans-l,-DMIcborpropee pgA_ <1 <i<1
Tnchloroethene jpgk 9 45 9 8 28 0 495 3 22 4
TnChloro.ftuoromehane PAk -ci Ci <I < <1
Vinyl acetate PAk <5 <5 <5 <5 ~
Vinyl chloride pgk< < 1 I<

Notes
VOC samples analyzed using method 826GB
pg/IL micograms per 'Wer

Not detectec at sample reporting hint
DOE FILAGS
3 Estimatep, based or QC data or reopored boW. RL
U EslraeId, possibly lbased high or false positive. based on
blankc dala
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TABLE A-i

ANALYTICAL RESULTS. VOCs -APRIL2009

ANNUAL LONG-TERM MONITORING REPORT -200
Main Installation, -Defense Depot Memphis, Tennessee.

Well ID MW-210A MW-210B MW-211 MW-212 DUP5 MW-2i2
Sample ID MW-210A-LS-9 MW-2i0A-tS-9 MW-21 1-LS-9 MW-212 DUP5-LS-9 MW-212-LS-9

Lab ID LD9040213-23 L0904213-24 L09040275-10 L0904275-15 L09)040275-1
Date 4iWO09 4WO200 4/10/209 4/10121M, 4/40200

Analtet UnIft
1.1,1I2-Teachl ...roeane PAI <0 5 <0 5 <0 5 <05 <05
1iI,-Trichloroth~an P9/L <1 <I <1 ' <1

1,12,2-Tetractiloroetiane pgk '05 <0 5 <0 5 <05 <05
II12-Tnchlorothane PA/ <1 <1 <1 <1 <1
1.1-Dichloroethaelm PA <I <1 0 553 J. <1 <1
1,1-Dicroroethene PAk' <1 <1 ci
lI-0/cnloroprone PAk <I< <1 <1 <1
12,3-Tnclhlonoberatene PA <1< <1 <1
I,2,3-Tnchloropropane Poll <1 <I 1 <1'
I,24-Tncnkorbenzene PgA <1 <I <I <1
1,2,4-Tnmthylbezene pg/ <1 <1 1 <I <
1,2-Dibrcmo-,-1OrproPane p~ 2 <2 '2 <2 <2
1.2-Dibromtoethane PA/ <1 <1 <1 <1 <I
1,2-D,chilorobenzene PAk <1 <1 '1 -¶ <1
1,2-Dentlooefthne pg '0 5 'D05 <05 <0.5 <05
1,2-Dic/loropopane Pg/ <1 <1 '1 -cI <1
1,35-Trimetyl1,onzene PA/I <I <1 < < <1
1,3-Dichlorobnztenea pgJ <1~ <1< <1
1,3-Dichlorowpae PAk <04 <0.4 <04 <04 <0 4
14-Dichloroobenzene PAk <05 <05 <0 5 <0 5 <0.5
1-Chlaomo~eane Pgk 1 <1 <1 <1
2,2-Ochlorop,:pane PA/ <1< <1 <1-c
2-Chlonototuene PA/I <I< <1 <1 '1
2-Hexanone N/L <10 <10 <10 <10 <10
4-Chlonootutene pV <1 <1 <I <1 'I
Acetone <A 10 <10 <10 <10 <10
Beiacone Pgk <04 <04 <04 '04 '04
Bromotbenzene Pgk <1 <1 <1 <1 1
Bromochlonomtelhiane PAi <1 ci '1 <1
Bromodichlorormethane pAk <05 <0 5 0 5 '0.5 '0 5
enromofoam PAl <I <1 <1 <1 '1
Bromonlethane P9L <I <1 <1 <1 <1
Carbon disulfide PAk '1 <1 < <1 <1
Cameon telachlOrid PA <4 '1 <1 0 xi1 J 0.29J
Chlorcleeizene pg/I <05 <05 <05 <05 <0.5
Chlonoethane pgA- <1 'I <1 <1 ~
Chlorotoorm PA <03 <03 2 71 <0 3 <03
Chloromethano PAk <1 <1 < <1 <1
c.s-1,2-0,chloroethene pg 1 47 0889 J <1 <1 <1
cs-I,3-OicJ1.,-oproPene pgkL '05 <0 5 <05 <0.5 <0 5
Dibromccrlonomethane pg/I -c5 <05 <05 '0.5 <0 5

0,brmomethane PAkc -ci <1<1-
Dichlonodfioluormretane pg/ '1 < <1<1<

Ethylbezee pA/.< <1 <1 <1 <1
Hexacjlor~otuadiene Pk <0 6 <0 6 <0 6 <06 8 < 6
Isoprpylbenzene PA <I <I <1 <1 <1
m-'p-Xylene PA/ <2 <2 <2 <2 <2
MEK (2-Butanone) PAk <10 <10 <10 <40 <10
Methyl 1-bPtyl either (MTBE) PA/I 0 692. J<5 <5 <5 <5
Melhylene cMonide PAk <1 <1 <I <1 <
M1BIK (methyl Psobuotyt ktrtne) pgI <0D <10 <10 <10 <10
Naphthialene pAk <1 <1 <1<1
n-Bulylumonzen PA <1 <1 < I<
,-Propyflbenzne PAk I <1<I<I<
o-Xylene pg/ 1 <1 <1 'I <1
p-lsopropyltoluee PAk <1 <1 <1 <I <1
se,,Buyltbensene pg/ <1 <I <1 <I
Slyrone pgk <I <1 ci <1
ted-Butylbenzene PAk <1 <4 <1 <1
Tetracllowoethene PAk 16 9 12 2 0 469 J 0 35 J <
Toluene p'k <I < <I <1
tjans-1,2-Oichlonoethene, PA 1 < <1 <1 <
Iras-1,3-Dicliloropropene pk <1< <1 <I <1
Tnchloroethene PAk 6 26 7 2 1 38 38 6 38
Tnicttorofluoommethante p9kL <1 <1 <1 <1
Vcnyl acetate PAk '5 <5 <5 <5 5
Vinyl chlanide pA <j1 <1<I<

Notes
VOC samples analyzed uscng method 8260B
pgfk -micrcgams per [lte
< Not detectedl at sample reporocrg limit
DOE FLAGS
JEstimtatd, based on QC dat. a o epred below, RL

B Estimated, possibly base,1 hIgh 0 ors taepst~c, based on
blank data
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TABLE A-i

ANALYTICAL RESULTS, VOCs -APRIL 200)9
ANNUAL LONG-TERM MONITORING REPORT - 20)09
Ma~n Inlalalion -Defense Depo

t
Memiphis, Tseinessee

Well ID MW-214A MW-214B MW-215A MW-2156 MW-216
SiampleID MW-214A-LS-9 MW-214B-LS-9 MW-215A.LS-9 MW-21 5B3-LS-9 MW-2161-LS-9

Lab ID L0904027512 L0904075-13 L0904027~r5-14 L0904070-21 L0900213-25
Date 4/10/2009 4/10,200D9 4/10/2009 4/9/2009 4W()/009

Analyte Units
1,1,1.2-T.Ir.Iactloothan pQL <05 <05 <0 5 <0.5 <05
1,1,1-TecIhlorothane pg/lL <I <I '1 <I
l. 1,2.2-Tetracohwoothane VA ~ 0 238 J 0 316 J 0 289 J <0.5 <05
1.1 2-Tfich/roebaneM pglL c <1 <1 <1 c
1 .1-Dichloro.etane pgA_ <I <1 <1 <1 <
1 .1-Dichtoroeth~ene pgL < <1 <1 <1 <1
1.1-0,calorop-moene pg/L ' <1 'I <1 <1
1.2,3-Tnctorctenzene pgA_ <1c <I <1 <1
1.2 3-TriHOoropropne pgJL <1< <I <1 <1
1,2.4-TnchIorobenzene p9

4
<1< <1 <1 <1

1.2,4-Tnmrethylbenzene pg/L <1 < <I <1 '
I1.2-Oibaoao-3.,locroparse pgfl_ <2 <2 <2 <2 '2
I1.2-Dilbromoetflae pgA. <1< <I <1

I1.2-Diehloroetlhane pgtk <0 5 <0 5 <C 5 <0 5 <0.5
1.2-Dichlorophopane pgkL <1 <1 <1 <1
1.3,5-Trnnethylb.,nzono pgL <1 <1 <I <1 '1
1,3*Oictlorobenznen pg& <1 <1 <1 <1 '1
1.31-Dichtoophopane pg11. <04 '04 <04 <0 4 <0.4
1A..Dadhlorob~~enze. vg/L <0 5 <0 5 <0 5 <0 5 <0 5
1-Chlorohexane pg/L <11 <1 <1 <1
2.2-Ochloropopahe pgA_ <1 < <1 <1 <
2-Clilohotoluene pg/L <1 <1 '1 ci c
2-Hiesanare pg1 <10 <10 <10 <10 100
4-Chlorololjne .,gA <1 <1 <1 <1 <1
Aceton pg& <10 '10 <10 2 83 JB <10
Benzene pg/L <04 <04 <0 4 <04 <04
Bronnobenzene pgl <1 <1' ci
Bromodbloaromheshne PgA <1 <1< <1 <1
Dronnodichlor/nthan. pg&1 '0 5 '0 5 <05 '05 <0.5

Bromomahethne pgIL <1 Ci<1
Carbonh disulfidle pgA. <1 < ' <1 ~
Carbn teftrachlone RgAL 0 752 J 0 7971J 0 591 J 0 97 J <I
Chlorcbhenene pIL '0 5 <05 <05 <0 5 <0 5
Chloroetfihan pg/L <1 <1-i <1 <
Chtorofohn pgl 2 22 1 47 1 52 0 767 <03
Ctioromnethaiae pgA_ <1 <I 0387 JB '1 <1
os-1.2-Dichlorcethene pg1 <1 <1 cI <I <1
cts-1.3-Dichloraaopene pg/L '05 '05 '05 <0.5 <05
ODbrornocoromedthane pg/I '05 <0 5 <05 <0.5 <0 5
Djbrororthane pg/I- <4<< <1 <1
Oic1,l0,odcfluardcmethane pgA_. ci< i I< 1
Etfhyllbenzene PAk <1' 1 i<
He..achtoIrobtadrene pgI_ <0 6 <0 6 '0 6 06 <06
lsopropyltbenzene pgA_ 1 <1 'I 'I <1
m-.p-Xylene pgIL <2 <2 '2 '2 <2
MEK (2-Butanone) P9,I <10 <10 <10 <10 <10
Methyl tIbutyl ether (MTBE) pg1 1 13J 0 7151J 1 13J 0 5671 <5
Methytene c/londs pglI <1 <1 <1 <1 '1
MIBKInn(ethyl sobutyl ketone) pg/L '10 <10 <10 <10 <00
Naphthalene PA

1
ci <1 <1 <I.

n-Btrtylbenzene pgA_ <1 <I < <1 <1
nr-Propyltbenzene pgL <I I ci 'I <1
o-Xylene pgJlI <1 <1 < <1 <1
p-lSOPropyltoluee p9

1
L <1 <1 < - <

sec-Butylbensene p9A_ <1 <1 < <1
Styrene pg& <1 -c < <1 <
teTI3,.dylb.,zene pg/I <1 <1 '1
Tetrachloroethene P9k 4 51 4 4 91 4 99 <1
Toluene l-g/L < I 1 <1 <
tranai-1,2-DiChloroethene PgA <I < <1 ci
trans-1.3-0.chloroaprone pgl <1 ci <1 <I <
TruIeboroethene, pgJL 2 31 1 93 6.2 I 88-c
ThchtoofloIoniethane pgA_ ci '1 <1 <1I
Vinyl acetate pgA_ '5 '5 <5 '5 '
Vinyl chlor-ide P911 <1' I 1<

VOC samle analyzed using method 826GB
pgJL micrograms per lier

INot detected at sample rporting limit
DOE FL-AGS

JEstitmated, based ern QC data oarnrprted belo RL
B Estcmated, possi/ly based high or false positive based on
blank data
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TABLE A-I
ANALYTICAL RESULTS, VOCs -APRIL 20(09

ANNUAL LONG-TER M MONITORI NG RE PORT -2009
Main Installation -Defense Depot Memphis. Tennessee

Well ID MW-217 MW-218 DUP6 MW-218 MW-219 MW-229

Sample ID MW-217.LS-9 MW-218 DUP6-LS-9 MW-218-LS-9 MW-219-LS-9 MW-229-LS-9
Lab ID L09040270-34 L09040270-37 L(090027035 L_09040213-26 L09C021039
Dae 4/8209 4/8/IM 4/8()09 4,U/2009 4/1209

Analyte Units
1,1,1.2.Tetrechloethane pg1L <0 5 <0 5 '0 5 '05 <05
1,1 .1-Tneboroethante <1'L~ '1 <1 <1 '1

1.1.2,2-Telrachloroethane pgk 0 524 1 15 0 976 <0.5 '0 5
1.1l.2-TricN.orethae PAk '1' 1 1<

lI-Dichloroethane ~~~p9A_ 1< < 1'
il-Dichloroethene PAk' C ' 1<
lIl-DIchIoropropene pgk' < 1 1<

2,23-TncI-lo'obenne~m p91_ <I< 1 1'
lI2.3-TrichloroIpropa pgk 2 1 '1< 1<
1,24-Tnchlompdobnzen PgA_ <I '1 1<
12,4-TmnmehyIbenzene `J91 'I <1'1'1<
Il.2-Dbrom-3-clioropropan. '~L 2 <2 <2 <2 '
1,2-Dteranoothane PgA_ 'I' <1 <1
12-Dichlorotbernene pgk_ 1< 'I <1 <
1.2-0ichloroethane p9k <0 5 <05 0475J 1 03 <0.5

l.2-DichlorproIpane pg/ ' 0493J 0426J <I <
1 .3,5 Tnmethylbaemen pg/ ' 1 1<I
1.3-Dichiorobenene p9k 1< < I<

-1I3-Dichlroprojane pgkL <04 <04 '0 4 '0.4 <04
I4-Oichlrobenzene pg/IL <05 '0 5 05 '0.5 0 218J
I-Chlorol ...ane pqr- <1 <1 <1 ' <1
2,2-Dcbloro.proae pg1 <1 '1 <I <1 <1
2.Chl~otololune pgL <I <1 <1 <1 <1

2-Hexanoe pgAL <10 <10 <10 '10 <10
4-ChIorlotuene PDA '1 <1 <1 '1 <1
Aceton tI& <10 <10 4 534 <1 0 100
Benzene p9kL <04 'Q4 <04 '0 4 '04
Bromoctenene PWIL <1'1<1
Bromoclloromethane pg"L <1' I 1<
Bornomodieoronmethane PgAL0 '0 5 < 5 <0 5 '0 5
Bromofo P9kL <1 <1 I <1 <1
Bromomnethare p9/L <1 <1 '1 <1 <1
Carton disutfide pg& <1 ' <1 <1 <1
Carbon tetracnlonde pg/I 92 4 16 7 15 7 <1 '1

Chlorotesiene pg& <0 5 '0 5 - 05 <0 5 '0 5
Ctloroeflane pg/A- <1 <1 <1 <1 <I
Chlorfoton,~ 9 43 2 66 2 75 '03 '0 3
CN-Oromethane pgI-' 'I <1 0a:364D 'I
as.1,2-Dichlroel~ne pgk 3 58 0316J 0 4264J 1 15 <1
os-132-DOch...opropane p9A '0 5 '05 <05 '0 5 '05
Dibernomoicomelhane pg& 05 '05 <05 '0.5 <0.5

Dibronmometiae PSk <1< <1 ' <1
Dichlorodfituorodethane pgAk <1 <' <1 '1
Ethylbremnze pgA_ <1 - '< <I
Hexacharlombutdjee p9Ak <06 <0 6 '06 <0 6 '06
la0oproplbodenzn gfi_ '1 <1 '1 <1 <
nn-.p-Xylee pgA_ '2 '2 <2 '2 <2
MEK (2-Butanone) p9A_ '10 <1 0 '10 <0'00
Methyl -bulyl ether,(MTBE) pg/L- '5 '5 <5 <5 <5
Methylene cirlonde p' < 'I <1 <1 '1
MIBK (methyl iSobutyl ketone) pg 10 '10 <10 '10 <10

Naphthlalene pg& 'I '1'I<1
noButylbensien pgk<91L1 I<

n-P~opybenzenePAk< 1' 1'
o-Xylene pgkL '1<1'1< <
p-leopropyltotuene Pg_ <1 <1 <1<I<
sec-BUtylbdensrne pgA_ I' < i<

Styrene pg/1- 'I< 1 1'
tert-Butylbenzene pgAk <1 <I< 1<
Tetachlorothene PgA_ 31 2 15 7 15 2 39 4
Totuene pg&' I I<
trans-1.2-Dicrooroethene p9/L ' 1 I<
trams.1,3 Dichlrdrpene pgAk <1 < < <1<
Trichloroethere pgk 28 7 41 4 37 1 28 <1~

Tntchlrofuoromnetthae pgA_ <1 06094i 0.638 J '1'
Vinyl acetate VAk 5 <5 <5 <5 <
Vinyl crllnde pg_ <1 <1'I' <1

Notes
VOC sampes analyzed using method 62606
,g/I- micrograms per latw

Not detected! at sample repelling limit
DOE FLAGS
JEstimated, basted on QC data o, reported beolow R-

8 Estmated. potsjbly biased high or false positive based On
blank data
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TABLE A-2
ANALYTICAL RESULTS, VOCs -OCTOBER 2009

ANNUAL LONG-TERM MONITORING REPORT -2009
Macn Innstalation, -Defense Depot Memphis, Tennesseea

2 Well ID DR1-1A DRI-I OR1-2 DR1-3 DR1-4
- ~~~~~~~Sample ID) DR1-lA-LA-10 DRI-1-L-A-10 DR1-2-t-A-iO l DR1-3 -1 4-1-LA-10

Lab ID L-09100165-13 L09100165-12 L-09100165-14 1-09100165-15 L-09100165-16
Date 10o6200 1116.2009 10)6200 10)6200 1Q6/l

AnalIyt UnIts
1,I1,2-Tetractontofoethne Pank <05 <0 5 <05 C05 CO5
1I1I1-Tnchiorethane Pg/L <1 <I '1 Cl <1
1,12,2-Tetrachloroetbane pgkL <05 0 5 <0 5 <0 5 <05
11, I2-Tnclitecfethane 49L <1 <I <1 <1 <1
1,1-Otchloroetharre Pg- <1 <1 <1 <1 <1
1,1-Dcchlorhethee g/'L <1 <1 '1 <1 <1
1,1-D,ctlonopromeme Pak <1 <1 '1 <1 <1
1 2,3-Trictn,lobenzeme pg& <1 <1 <I <1 ~
1,2,-Tn~hcetlooppane pgkL <I <1 <1 - <
12,4-Tnchlonobenzoene Pg- <1 <1 1j <1 <1
1 24-Titmethylbenuene, pnJL <1 <1 <1 <1 <1
1 2.Dibromho-3cIoropropan. Pank <2 <2 <2 <2 <2
I 2-Df,bromoethane par. Cl< 1 1c
12-Dichtmoroeneene Pga. <1I I 1
1 2-Dichlorcethane pg4 <0 5 <0 5 <0 5 <0 5 '05
1,2-Dichloropropane pgA- <1< 1 <j1
1,3.5-Tmnmthyllbenteno pga- 'I< 1 -c <1I
1,3-DOcchlotrobenzen Pgk- <1 <1 <1
1,3-Diabcrinorproae p/ <0 4 <0 4 <04 <0.4 <04
1,4-1D,chtorobentzene pgf-. <0 5 <05-O 5 <0 ~ 5 <0 5
1-ChIoroheane pg4. <1 <1 <1 '1 '1
2,2-Dichiooropeopan. pg4. 'I <1 ci <1 <1
2-Chlonotolu.ene pl. <1 'I <1 <1 <1
2-Hexanone PgA- <10 '10 <ID <0 <10
4-Chtcaotohuene pQIL <I <1 <I <1 ci
Acetone PAk 10 <10 <10 <10 <10I
Benzene pIng '04 <04 '04 <04 <04
Brcownobonene 49L <1 -Ci <1 <1 <1
13romochboromettane pyL <1 '1 <1 <1 <1
Brom-odichlboro'nlhsre pgJL <0 5 '0 5 <0 5 <05 -CO5

Bronnonleahane Pg/k -C <1 <1 <1
Carton jisutlide PgA-' <1 -Cl <1-C
Carbon, atmotrac nde 49L < 1 <1 c -c
Chloiobenzne,. PgL '05 <0 5 <0.5 <05 <05
Chloroettane tpgk <1 <1 <1 <1 <1
Chlmoroor PAk 0518 <0 3 0 17J <0 3 <03
Chlboromethane PgVk 'I <1 ci <1 <
ce-1,2-Dichloroethen. pg/L -i lOas 0 607 J 1 5 ci
cis-1,3-Dicchloropropene ag/L <05 <0 5 <05 10 5 '0,5
Dibromchtoodhcmethnel Pgk 5 <0 5 <0 5 -CO5 <0 5
Dibromomettane pg/k -C <1 1 -Cl
Dichbhodroi..o.omeandae PAk <1-C< <4 <1
Ethyleinzene pgAL- < <1 <1 ~
Hmoachlorobuadiere pg4.1< 6 <0 6 '06 0 6 0 6
sopropylbenzene VWL '1 <4 i <Ij

in- p-Xylene Pagll <2 2 <2 <2 2
MEK (2-Butanone Pgk <10 <10 <10 <10 <10
Methyl I-buly aethe (MTBE), PA9 <5 <5 ~ 5 <S <5
Methylene, chloride jig1 <1 <I-l <I~j ~
MIGIK (methyl souyl ketoe past. <10 <10 <10 <10 <10
Naphthtalene pgA,< <1 <j~ j ~
n-Butyllbenzene pgL <1 < <I <I
n-Propyloenzene prtL ci <10 ci
o-Xyfene pgkL <1 <I<1-c <
P-Isopropyl~toluee pg/L <1 <1 <j <1
sec-Butyllbencene pgA- <1 < <1 <1
Styrere WyL <1 cI <I '1
tert-Biutyllbenasne pgAL <1 1 <1 ci <
TetlaChloroethen p9kL 0.749 J 2 12 1 47 10 068444J
Toiun Pg/L <I1 <1 <1 <1
trans-i, 2-Ojoilorothene pgk <1 <I <I <1 C 1
trans-l3-Dlchloropro~pen pgL <1 <1 <1 < <1
TO.ch.orcthene pgk 2 33 0 328 J '12 15 0 64
Tnchloro1tuormaelhane pgk <1< < 1 C
Vinyl aceateh PgfL. <55 <5 5
Vinyl chlorides PA/I <I <1 <1 <I

Notes
VOC samples analyzed usng method 62608
Pg/L mccrograms per Flte

Not detected at sample repor1ing limit
MW-213 was Dr,
DOE FILAGS
JEstcmatedl based on QC data or reported belo PL

S Estimeate, possiby biased high or false positive beased on
blank data
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TABLE A-2
ANALYTICAL RESULTS, VOCs -OCTOBER 2009

ANNUAL LONG-TERM MONITORING REPORT - 2009
Main Installation -Defense Depot Memiphis. Tennessee

Well ID DR1-5A DR1'5 DR1-6A DR1-6 DR1-7

Samdple ID DR1-SA-LA-10 DR1-5-LA-10 DR1-6A-IA-l0 DR16-1-LA-10 DR1-7-LA-10

Lab ID L_09100165-3 L091D0165-34 L_0910()16518 L_09100165-17 L091D0155-19
Date 10/5iOD9 1/5/20()9 10/6/209 10/6/009 10/6/0091

Analyte Units
1,1,12-T.Aetrcorothane qg& <05 <05 <05 <0 5 <05
11 11-Triehlooethiane pgVI_ < <1 <I <1 <1

1I1,22-Teithrachlenrothane P9kL '05 -<0 5 <0.5 '05 <05

1,1,2-Tnctitoroeth'ane pg/L <1' 1 1'
1,1-Dichlorcetheale pg/L <1< 1 I'
1,1-Cichlorcethene P9kL '1 <1 <1'<
l1l-Dpchlorpropene PAk '1 <1 <1 'I <1

2,23-Tneobernzene PA pg < <1 <1'1<
l2,23Tnchlo~opropn PA/ 'I <1<1'1<
1,24-Tncoluobenzene pg/_ ' <1 < '1 ~
I 2.4-Triekthlylben.n Pgk 1 1 - 1<1<
I 2.CDsomoc-3-chlopop~ron Pgk <2 <2 <2 2 <2
1,2-Cibrommethane 09k '1 <1 <1 < <

12-Cichloroethnane pgVI <0 5 '05 <0.5 '05 'OS
1.2-Dic),lcophopane Pg1h 03674 <I 04114 <1 <1
13215-Trnmethylbdenene pgVk <1 1 <1 <I <1
1,3-ocenevoenzene PA ~ '1 <I '1 'I <1

132-Dic~hlophopane pg1h <04 'D4 <04 '04 <04
1,41-Dchlorobereene pgkL '05 <0 5 <05<050.
1-Chlorcheirane p9kL <1< 1I<
2,2-DWqclorproprane PAk - I< ' I<
2-Chlorotoluere PDA. <1'I<1<
2-Hexanone P9& <10 <10 <10 <10 <10
4-Chltonotoluene pg_ <1 <I <1 1 '1

Acelt. pgrL <10 <10 <10 '10 <10
Benizene P9kL <4 <04 '04 <04 <04

Bhoneoterizene pgk 1' < 1

Boronochloretithane Pgk 1< < 1<

Brornocichlonromelhane, pgk <05 '0 5 <05 <0.5 <05

Bronofomrn pg/< < 1 1<
Bromrndethane PAk< 1< I<

Carbon disulfide p9Jk <1'1< <1
Carbon tetrachloride Pgf_ 'I<1< <1
Chlorceniszerle pgL '05 <0 5 '05 '05 <0.5
Chlorethane pg& ci <1 <1 '1

Chloiroform, -Pgk 0 2044 <03 0 2451 '0~3 <03

Chlororne~tane PAk <1 <1 <1 1 '1
cs-1 221)ichloroethene PAk 3 39 '1 4 89 I 49 04494

c's-I1.3-Oichlroproperne Pg1h <0 5 <0 5 <0 5 '05 '0
()ibronnochlormenth1ane - pgJI <05 '0 5 <05 <0.5 <05
Dibromornetiane pgtL <1 <1 <1'I

DCIlchroditturoromethane PAk <1' 1 1<
Ethtlylenzend mpg. <1< 1 i<

Hexadthlorobutadiere PgkL <06 <06 <0 6 <0 6 <06
Isodpro~ylbenzene pg/L 1 'I <1 '1 <1

nn-.p-Xylern pglL '2 <2 '2 <2 '2
MEK (2-Butanone) pgI_ <10 <10 <10 '10 <10

Methyl -butyl ether (MTBE) pg/L 1068 I 984i 5 <5 <5
M/ethylene chloride Pg1h <1 '4 1 <1 '1
MIBIK methyl isobtyl Relne) pgk 10 <0 10 '10 <0'00

Naphtinatene P91I <I< 1 1<
n-Buftylbenzene pgf_ <1' 1 4<
n-Propylidensene pgVL1<1< '1 <1 .

o-Xylene VA 1' < I<
p-lsophopylbolushe Pak' < 1 I<
sec-Butyllbenzene pgf-' 1<1-i<
sty..n -pg1h <1< I 1'

tert-Butytbeahzene pg& <1' 1 1<
Tetracliloroethene PAk 54 9 37 3 43 183 4 75
Tolen Pg_ <I <1 '1 <I <1

trans-I1.2-Cichlcrcethene PAk <1<1'I
trans-1,3-OCihlorcprepone - PAk' 'I<11
Trehloroethenro pg/L 92 8 'I 163 1 59 0 6224J
Tnchlorofliaomoethane g,- <1 'I Cl <1 <I

Vinyl aetater Pg/k '5 <5 <5 <5 '5

Vinyl chloride pgk<f_ I I<

Notes
VOC samples analyzed using incised 8260B
pg/L micrograms pe Iter
-.Not detected at sam~ple repoiling limit

MW-213 wals Cry
DOE FLAGS
JEstimated, based on OC data or reorted blW. RL

B Estimated possiby eased high or false positive brasd on
blank data
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001A
TABLE A-2

ANALYTICAL RESULTS, VOCs -OCTOBER 209
ANNUAL LONG-TERM MONITORING REPORT - 2009)
Main InsatI1talin -Defense Depot Memp~s, Tennessee

Well ID 0R1~ DR2-1 DR2-i DR2-2 DR2-3
Samople ID DRI-!-LA-10 DR2-l -LA-iD DUP9 DR2-1-LA-10 DR2-2-I-A-1D DR2-3-LA-10

Lab, ID L09100165-3 LD9100300 L09100300-03 L091000032 L09100300-04
Date 10/5/00 10/1IM209 10/10,2009 10/11/2009 10`10/2009

Anait Units
l.i,12-Tet.raclioethane, PgL '0 5 '0 5 '05 <05 '0 5
1 .11-Trichloroethahne pgA-L <I <1 '1 <I '
l1.2,2T.Ttrac0ooslan pgL <0 5 '0 5 <05 '0 5 '0 5
1.1.2-Tricllonoethane pgA- <1 <I '1 '1
11-Dichloroethian. pp/L <1 <1 '1'1<

1l1-D~Iclroethene pg/L <1 1 '1<1<
1.1-Dic,loropropene pg/L <1 < '1 ' <
i.2,-Tnchloiobenzenre pg/L '10 1< <1
1,2,4-Tr'c~obsorproa pgl ' 1< 1'

1 2.4-Trimethyleenzene gylL '1< I 1<
1l2-Dlbromo-3chloropropan. pg1 '2 <2 <2 2 <2
1,2-Di1bomoeihn pgAI. '1 <1 <1 '1'
1i2-D,Mllorobenzene Pg&I '1 <1 <1 '1
1l2-D~chloroethane pg/i' '05 <05 <0.5 '0.5 '05
1,2-Dichloroprpane PA1 <1 <I 'I 'I '
1,35-Tonntthyllbenzene pgk <I <I ' -c '
1.3-D&Ihlorobnzene p9/I. 'I <I < < <
1,3-Dichloaopropne p9/I. '04 <0 4 '04 '04 '0 4
1.4-Diich..robenzene PAk '05 '0 5 0 125 J '05 <05
1-Chlorohmiane p9A- <I <1 '1 I 1
2.2-Dichloropr~opan pg& '1 <1 '1 -'i ~
2-Chtorootu~enie pg/I- <1 <1 <1 'I <1
2-Hexonon PA/I <0 <40 -' 10 40100
4-Chtlomotousn. pgAI '1 <1 <1 '1 <1
Acetone pg1L '10 'D '10 <10 <0
Benzn pgAk <04 <0 4 '04 <0 4 '04
Gromobeneene pg/L I 'I 'I ci <1
Bromochloromhethane PgL <1 <1 <1 <1 <
Bronoichtoromethane pg/L '05 '05 <0.5 '0.5 <05
Bdornofon, pgL <I <1 <1 '1 '4
Bromomethiane pg/I. 'I 'I <I 'I '
Carbo dicSfe g/. PA <1 <1 '1 ~
Carbon tietrhlonds 11 '1 8 52 7.39 7 75 4 62
Chlorobenzene pg/I. 'a 5 <0 5 <05 '0 5 '0 5

Chlorofom pgA '0 3 4 14 3 76 1 91 0 864
Chlowoehnei ppmL <1 <1 <1 <1 <
cia-I 2-DIChloroethene p.1L '1 4809 4 89 4 79 081BIJ
ciS-1,3-Dichloroprops,e pgk -'05 <0 5 <05 <05 <05
D~bromocttloromelhane VgAI <05 < 5 <0 5 <05 '10 5
Diteomomesthan 1gA- < <1< 'I 'I
DIChlorodiftuorantheane pgVL '1 '1 I '
Ethybibezn pglI <1 'I< <1
HexaChlorobvtadise PA <0 6 <0 6 '06 '06 '06
Isopropyllbenzens pgL <I 'I 'I '1 <1
in-, p-Xylene pgL '2 <2 '2 '2 '2
ME K (2-Bulenone) pgIL <10 <10 '10 '10 <10
Methl t-ttyl ether (MTBE) ppm <5 -c5 <5 <5 <
Maiyln chloid ppmL 1 '1 '4 <1 <1
MIB8K (methyl'SObuyl ketone) p9/I. <10 <10 <10 '10 <00
Naphtholeno Pg/. <I I 'I '4 <1I
n-Butylfber~.ne pg/L <I '1 <1 '1 <1
n-P.Roytbirzn 4gL <1 '1 <I <1 <1
o-Xylin pg/L 'I '1 <1 ' <1
p-Isopropyltoluene pqAL <I< <1 < <1
sec-Outyibereni 'g/I <1' 1 1<
Styrene P91L <1 <1'1<1

rter-Bulylbenzere pg/I '1 <1'1<
Tetracthlnoroehene ppmL 'I 58 8 662 97 3 33 3
Tolurr pg/L <1 'I' 'I <1
trans-1.2-Olchlondetherte pgA- <I 'I < <I
lrans-1,-D,chkeoropne Pg/I <1 <' <1 <1
Trichloroaeihn pgL <12 66 2 61 4 02 2 09
Trichlorolluormeftane pgL <1I '4 '1 <1
Vinyl meetat pg./L '5 5 <5 '5 '5
Vinyl chloride pg/L <1 '1<1'1<

Notes
VOC sampe anye uSing method 82608
pg& micrograms per hisor

Not detected at sample reporlng limit
MW-213 was Dry
DOE FILAGS,
JEstimated based on OC data o, reprte blowl RL

B Estimated ,possibly lbased high o false positie based on
blank data

3 of 24
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TABLE A-2
ANALYTICAL RESULTS, VOCs -OCTOBER 2009

ANNUAL LONG-TERM MONITORING REPORT - 200
Main Installtatn -Defense Depot Memphis, Tennesse

Well ID DR2-4 DR2-5 DR2-6 lw-l lw-(l
Sample ID 0R2-4-LA-I0 DR2-I-LA-10 0R2-6-I-A-10 lW-0l -I-A-10 DUP10 lW-Cl--LA-

Lab ID 1.091003W0-33 L10910030005 -091(X)25-26 L091000-8 L09100300C
Date 1Df11/2D09 10/1/209 10/8200 10/10/20 10/10/209

Ainalyte Units
l1l ,12-Tetrachloroethino pgA <05 <0 5 '0 5 '05 '0 5
1.1l-Tinchlorethane <1~ <1 cI 'I '1
Il 2,2-TeU-achlooethiane P9/L '0)5 '0 5 <05 <0 5 <0 5
llI2-Tnchlarothane AIgL <1 <1 <1 <1 <1
ll1-Dichtoroethane PA/ '1 <1 <1 <1C
1.1-Dichlmorothena PA

1
' I< 1<

1.1-Dichiormoproena PAk' I< 1'
1.2,-Tnohlmoaraobenze ys&<I' 1 1
1l2,-Tncldmopropana PgA I 27 3 8 18 I1 <1
1.2,4-Tnchordmtberane Pgt <1 '1 '1 <I
1,24-Tomethylbensene '9 'I <1 <1 '
1,2-Dflomoa-3-cIoro~propne P9kL '2 <2 <2 <2 '2
1 2-D bnomoooiane p9L <1 <1 '1 <1 <1
1,2-Dichlaoro ernzan PAI 0 158. J < <1 <
1 ,2-Dichlomeroeiare PAk '0 5 0.441 J 0 342 J '0 5 <0 5
1,2.0i0ch~ropmopne PAk <1 'I 'I <1 <1

1,3-Dichtoroberi~~~~ene PA <1 'I <1 <1 <1

i,3-0ichloroPopan Pi¶ <0 4 <04 '04 <04 '0 4
14-Dichfci-benene PA/ '0 5 '05 '05 '0 5 '0 5
I-Chlorhexane Atol <1 <1 '1 <1 <
2.2-Dichloroproparre Alk <1 <1 <I '1<
2-Chlorotd.uene Pgk <1 <1 <1 '1
2-Heirarnor <A 10 <10 <10 <10 <10
4-Chlorototuene PAi <1 '1 <1 <1 I
Acetone p/- '10 <10 <ID 28 25 5
Berizeno PA '0 4 <04 '0 4 '04 '04
Bromobenzene p9kL '1 <1 <1 'I

Bromodcltoramethane PAk <05 '0 5 '00 5 5 05
Bromoform PAk '1 '1 <1 '1
Bromnomthane pg <1 <1 '1 -'1 <1
Carbonr dsulfida WA 'I <I 'I 0684.J 0 572J
Cartnadtetrac.ode PAk 34 94~4 26 4 0 353J 03WI1
Chlorobenzena PAk '05 0 173 J '05 <0 5 '0 5
Olsorothana p9L <1 '1 '1 <1 <1
cNorofonn pA 0.575 52 40 3 1 03 0.97

intoronethane P9kL <1 '1 <1 'I '1
os-1,2-Di,,hloroetlhn. pA 0 414 J 47 2 23 8 101 93.6

cis-13-Dichlorpropene PAft '05 '05 '0.5 <0.5 - 05

Dibmranochloromethasne PAk <0 5 '0 5 '0 5 0 5 '0 5

D.roiblronomebiar e PAk <1 0I <

Ethlyfbenzene Alk - l '1<1'1 <1
Hexachlorbtadiene Pgk '0 8 06 '0 6 '0 6 <06
Isopropylbaerizere PA.L '1<I< 'I <1
in., p-Xytene PAk <2 <22 <2 <2
MEK (2-Butamne) pgkL <10 '10 <10 210J 199J
Methyl t-bctyl otmer (MTBE) PAJ <5 '5 <5 '5 <5
Mathylene chcede pgJL <1 '1 <1 0553 is 0 52638B
MIBK (methyl isobuyl ketone) pAI '¶0 <40 '10 '10 <10
Naphthalene AA. <1 '1 < 1 '1 '1
n-Butyltbenzweo pg '1 <1 'I <1
r-Pnopyltbenene Alk '1 <1 '1 <1 <
d-Xylen~e PA/ <1< '1<1<

p-Isproyltaanueno pgL < 1' 1
SecBtylbenzenep9k 'I ' '1<1

sert-Butyitbenzene Pg/ < <1 <1'I
Tetrac/ilroethene WA& 18 47 7 44 5 5.99 5 79
Toluene pg/. 'I< 1 1'
trans-1.2-Dichlomeethene PA' 1 4'
tran~s-1,3-Oichilorropropen. WA 1' < 1<
Teehoterhetne PAk 1 7 20 7 8 79 1 87 1 75
Tn~chlorotluoromethane PgA <I 1 1<

Vinyl acetate p9kL <5<55<55
Vinyl ctloside PAk <1< I 1<

Notes
VOC samples analyzed using meth~od 8260B
pgl micrograms per liter
~,Not detected! at sample reporting limit

MW-213wssa Dry
DOE FL-AGS
JEstimated, based on 00 data or roeprte belcow RL

B Estimated, poss~tby biased high or flose positive based on
blank data

4 of124
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TABLE A-2

ANALYTICAL RESULTS, VOCs -OCTOBER 2009
ANNUAL LONG-TERM MONITORING REPORT - 20
Ma in ntallatio - Defns Dpot Memphi,.Tnese

Well ID IW-0 MW-21 MW-21 MW-25 MW-26
SamplelID lw-G!-LA-10 MW-21-LA-10 MW-21-LA-10DUP1 MW-25-LA-l0 MW.-26-LA-i0

Lab ID L-09100165-37 L09100165-31 L09100165-38 L09100255-27 109?100256-20
Date lw0 05O) 1/109lfi"o 08~o

Analyte ** Unls1/409 0520 0//091//20 0a20
1,1.1,2-Tetrachtloeethane Pg/L <05 <05 <05 <05 '0 5
1I1,I-TnchtIoeth~ane Pg/. <1 ' <1 <1 <1
1,1,2,2-Tet~ctiooetlhane pg/L '0 5 '05 <05 <0 5 <0 5
1,1,2JTrclorotWn pWk '1 <1 '1 'ci <1
l1-DtchlIorothre PAfl <1 <1 '1 <1 '
1.lic/to,,oethene pAt <1 <1 '1 <1 '1
1,1.Dichtropropene pk <1 <1 '1 <1 <1
1,2,3-Tnclilorobeozn PAk '1 '1 '1 <1
1.2,-Tnchoropropae p9kL <1 'I < <1 <1
1,2,4-T.,Nctlorobnzen pg/L '1 ci '1 '1 '1
1l2.4-Tnmethylbenzene PA/ <1 ' <1 <1 '1
1.2-Dil'mmo-3-ch~loropropene PA <2 '2 <2 <2 <2
I.2-DflIibromoiPA <1 <1 <1 <1 '1
1.2-Dict~toobeneom P9kL <1 <1 <1 '1 '1
1,2-Dichiorothene p9/I <O5 05 '05 <5 '05 '0 5
1.2-DicIIloopropan PAk '1 'I <1 ' '1
1.3,5TnmethyIIbenzen pA /I 'ci < 'I 0c c
1.3-DicIlorolWnene pA/ <1 <1 I 'I <1
1.3-Dichloop~opane pA/ '04 <04 <04 <0.4 <04
1,4-Dichtosolenzen PA/ <05 <0 5 '05 <0.5 <05
1-Chlorheten PA/ 'I <1 < 1 'I <1
2,2-Dichtropopane PAk 'I <1 <1 'I <1
2-Chlorotolune PA/ '1 <1 '1 'I <I
2-Hexanon pg/L 48 3 <10 <10 '10 <00
4-Chlorololuen PA <1 '1 < 1 '1 <I
Acetone pgVL 159 dO <10 <10 <10
Benzne Pg/I 0 13 J <04 ' 4 '0 4 <04
Bromobanzen pglL <1 'I < 1 'I <1
BromocN.oroetIne PAk 'I <1 <1 <1 <1
BromodtcIoromethne Pg/I '0 5 <0 5 <0 5 <0 5 <0 5
Bromotorn PAk <1 <1 <1'I<
Bromce#Wan Pk <I <1'I<1<
Carbor disulfide PAk '1 <1 1 '
Carboni teValralondle PAk 'I < 1 <1 2 34 481i
Chloroberien PgL '05 -dOS '0.5 '05 '0 5
Chlocoet~Ine PA/ ' 1 < 1 ' 1 I <1I
Chl'orIcn pA. <03 '03 <0 3 0 373 0 871
Chloromethane PAk 'I <1j <I '1 '
cts-12-Dichtloroethetne PA 4 14 2 3 2 47 < 1 0 4113J
os-I, -Dichloropropene pA <0)5 <0 5 <0 5 <05 '0 5
Dibcomochloromethane. PA '0 5 <0 5 <0 5 <05 '0 5
Diblnmmethane pg/ '1 <1 <1 'I
Cichtor-odi:lormethan PgA <1 <1 <1 <1 <
Ethylytberize pg/L <1 <1 ' 1 'I <
h-exachlorobtadiene pAk <06 806 <06 '08 ' 06
lsop-opylbenzen PgL ci ' 1 <1 <1 <I
,,-,,-Xylene pg/I <2 <2 <2 '2 <2
MEK (2-Scaenne) pg/I 663 '10 <10 <10 <10
Methyl t-btitl ether (MTBE) PAk 16 2 21 1 20 8 '5 <5
Methylne chlonde P9L <1 <1 <1I 'I <1
MIBK (methyl soixtyl kelonea) p9kL '10 <10 <10 <10 '10
Naphthatene PAk <I '1< <I '1
n-Butylberzene pg)t'Ic <1 <1 'I1
,n-PPpyllbenene pg/L <I'4< <1 '1
o-Xytee pg/I <1 <I <1 'I <1
O-sopropyltoluene pg/I <1 <1 <1 'I '
sec-Butylbenzene pg/ <1 <I < <I
Styrene pg/L '1 <I '1<1<
terI-BUiylbenzene PA/ '1 'I '1<1'
TeUtrac.tllrohn pg/I <1 187 ISO 10 7 27,3
Toluene pg/I 'I ' 'I 'I 'I
trans-I 2-Dichlorethene pg1- 'I < < '1 <1
trans-l.3-Dihloropropen p9kL <1 <1 <1 < '1
TrIchloroetthene pg/L 208B 12 9 12 7 03694 I 59
Trichloofluoromelhane pg/I '1 j <11 'I <1
Vinyl acetate PAk <5 <5 <5 <5 <5
Vinyl chloride pg/I 0 334 '1 1 <

VOC Samples anlyzed uSing methodl 8260B
pgk micror~ams per liter

Not detected at samplereportin limIt
MW-213was Dry
DOE FL-AGS
JEstimated based on QC data o, reported Welo RL

B Estimatd possilby biSasd high, Or else positiv based on,
blank data
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I10171 10
TABLE A-2

ANALYTICAL RESULTS. VOCs -OCTOBER 2009
ANNUAL LONG-TERM MONITORING REPORT - 2009
Main Installatio -Defense Depot Memphis, Tennessee

Well ID MW-3 MW-S MW-39A MW-39 MW-52

Sample ID MW-34-LA-10 MW-38-LA-1D MW-39AI-LA-10 MW-39-1-A-10 MW-52-t-A-10
Lab, ID 1-09100255-283 U09100165-20 L09100165-21 L0910030D-10 L09100300-35
Date 10o8200 10/5/2009Y 10/5/2009 10/102009l 10/1209

Analyte Units
1.II12-Tetrachlcroehiane p/I <0 5 <0 5 <05 <0 5 <05
1.lI-Tn~chionoethane pg/ <1 <1 <1 <1 <1

1,1,22-Tetracbloelhane PgAl -O 5 <05 <0.5 <05 <0 5
1,1,2.Tric~horethane pA/ <1 <1 <I <1 <1
1.1-1),chlorottlne fig/ <I <1 <1 <1 <1
1.1-1)ichlorothene pg/I <1 <1 <1 <1 <1
1,1-Dichlotpropone PA/ ci <1 <1 <1 <1
1.2 -Trichlorotenze PA/ <1 <I <1 '1 <
1,2,Techloropropane pA/ <1 <1 <1 <I
1,24-T,,chIitiobn ep9/I <I <I <1 <I
1,24-TrmemthyIbenzene pg/ <1 <I <1 <I ~
I 2-Dithomo-3-cIolopcpane p9/I <2 <2 <2 <2 <2
1 2-Obonmoethane p9/I <1 <4 <1 <1 <1
1,2-Dichloroloenene pg/ <1 <1 <I <1 '1
12-Dichiborothan. pg/ <0 5 <0 5 '05 <05 <0.5

12-Dichloropropane ~~~ ~~PA/ <1 <1 <11 <1
1,35-Tnmethyltpenzene PgA <1 <1 I1 <1 <I
1l3-Dichiloroenene pAk <1 <1 <1 <1 <1
1,3-Dichimorwopr ne Pg/ <0 4 -c04 <0.4 <04 <0 4

14-Dichlorobenztne ~~~~~Pg/ <0.5 '0 5 -0.5 '0 5 <05
1-Chlaorohane pg/ -' <1 '1 <1 '1

2,2-Dicloropropne PA/ 'I <1 <1 <I <
2-Chtootolun pg/ <I <1 '1 <1 <
2-Hexanone pg/ '10 <10 <10 <10 100
4-Chloroto,,ene PA/ '1 <1 <I <1~
Acetome pg/I <10 '10 <10 <10 <10
Benzene pg/I <04 <04 <04 <04 <04
Brontobenene PA/ <1 <1 <I <1 <I
B-rromocht.ormelne p9kL <1 <I I <1 ~
BromodicllomeltIane pg/ <0 5 <05 <0.5 <05 <0.5
Bromoform pAk <1 -'1 <1 <1 '
13omomethane pg/ <1 <1 '1 <1 <1
Carbon disulfide A pg/I<I < '1< <1
Carbon etaunchlonde PA/ 0 97B J <1 <I <1 ci
Chlorbc.nsen pg/ <0 5 '0 5 <0 5 <0 5 <05
Chlorcehne pg/ <I I' <1 <I <1
Chloroform pg/ 0 2W J <03 <03 <03 084P2
Chivoroethatnd pg/ I '1< <1 <1 <1
os-I12-Dichzroethene pg/I <1 < 24 4 21 3 0 831J
cit-13-D,.h~oropropene pgI <0 5 <0 5 <0 5 <05 <0.5
Dibrmocntameltnano pg/I <0 5 <0 5 <0 5 <0 5 <0 5
Dibromnometharie PA/ <1 <1 <1 <1
Dicnilorocifluoromethanre PA <1 <I '1 <1 <1
Ethylbenzeri pg/ '1 <1 <I '1 <
Hesoeborobul~tadene pgAI <06 <06 <0.6 <0 6 <06
lowprpylseenzre PA/ <1 <1 1 ci <I
mr,,P-Xylene, pg/I <2 <2 <2 <2 <2
MEK (2-BuaOne.) p9/ '10 <10 <10 <10 '10
Methyl tutyI ether (MTBE) pg/I <5 <5 <5 <5 <5
Methylene clilornde pg/I <1 <1 <1 <1 <1
MIBK (methylsobulyl keorre.) PA/ <10 '10 <10 <10 '10
Naphthalene pg/I '1 <1 <1 ' <1
n-Butylbmeneie PA/ <1 <1<1<1<
n-Pr-opyloanz," pg/ <1 <I<1<1<
oXylene PA/ <1< I 1<
p-soprrpyltoluene pA <1 <1<I<

sec-Butytbenzene ~~~ ~ ~~pg/ - < <1 <1<I<
Slyrene P9/ <1 <1 < 1<
terl-BUlylbenzene PA/ <1 <1 <1<I<
Tetrachloroethene -pg/ 0 358J <1 79 9 509 6 07
Tot,,ene 4L/ <1 <I <1 <I <1
trans-l.2-Dichlonoethene pg/I <1 <1 < ' <1
camens-i3-Dichloropnopene pg/I <1 <1< <I <1

Triobtroethmene Pa/I 1 11 19 49 13 9 1 w0
TnChlomofluo~erom ane pg/I <I <1 <I< <1

Vinyl acetate PA/ <5 <5 <5 5 '5
Vinyl crionde, pg/ <1 <1 -c < <1

Notes,
VOC samples analyzed using method 82608
MgI micograms pe liter

Not detected at sam~ple reponlirng limit
MW-213 was Dry
DOE FLAGS
J Estimated, based on QC data or reorte below, RI
B Etstialed, possiby biased high or raise positiv based on
blank data
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TABLE A-2
ANALYTICAL RESULTS, VOCs -OCTOBER 2009

ANNUAL LONG-TERM MONITORING REPORT - 2009
Maein Intalladlon -Defense Depot Menhiph, Tennesse

Well ID MW-52 MW-6SA MW-638 MW-64 MW-85
Sampble ID MW-62-LA.10 MW M-IS-LA-1D M W-S3B-LA-l0 MW-GA-LA-10 MWv-85-LA.10

Lab ID L09100500- 1 L09100300 12 L-09100300-15 L091025621 LO9IOOS,-2
Date I10/102009 10/10/2009 10/10/200 1018r2009 10/12/2DD9

Analyt. units -

1,1,12-Telrachloro te.hn PA' <05 '05 '05 '0 5 <0 5
1,11-Tnchoolbnanhei g/1- ci <1 <1 <1 <
1,1,22-Telachlool..thae. Pr1s '05 '0.5 <0 5 1 4 0 2374J

112-Tnchlcrcemano pg'L~~~91 'I <1 <I <1 <1
1, 1-Dichlorthe.bn g/1- 'I <1 06253 '1 <1

11-Orcbloroelhene ~~~~~~PgA ci <1 <1 0 527J <1
il-Diclonopropene <1 1 I < <
1.2,-Tricblootbenzere pgjL <I-i i<
1,2,-Tnchltonrpropa 'I1 <1 -c 1 <1
1,2.4-Tritor..bae~nzen PAt <1I 1'
1,2,4-Tnmethylbenzen pg& Ii< 1 1<
1,2-Dibro~mo-3-elihrloropropn. pgt '2 <2 '2 <2 '2
1,2.D)lbirriomothane, IPgL 'I < 1 <I1 < I<1

1.2-Oichlorobenzene ~~~~~pg& < 1< < 1 1 < 1
1.2-Dichloroetbane Pg/h '05 <0 5 '5 0 3544 <045

12-Dichloropropane ~~~~~pg/L <1-i< 1 ci1
1.3,-Trnmelhylbenrenen pg/ 'Ic 'II< 'I

1.S-0,cfllorobenzene ci~~91L <1I 1 < 1
1,S-D~~~cbloropropane ~~~pg& '0 4 <04 '0.4 <04 <0 4

1-,4-Oicuoobnzeta n. pg/L '0 5 '05 <0.5 <05 <0 5
1-Chlooohexaone <9L~I ' 1 ci <I ci
2,2-1ichlorop-opane. pg 1 < <1 < ci
2-Chilorotoluene P9/L <1< <1 < <1
2-Hexanone P;`L <10 <10 <10 <10 <10
4-Chlorotoluene A pg& 1 c i '1 <1
Aceone pgkL <10 <10 <10 -''0 13 4
Benzeno pgL <04 <04 '04 <04 '04
Bromo.b .nzen pgAL < II< 1<
Brodlochloronieane pg/L <1 Ic 1 1
Brornod'cbloromethane '9L 05 <05 0.5 <0.5 '0 5
Br.ofnor PAJ <1 1 Cl<1<
Bro.momthane Pg/L <1 c <1<
Carbon diulfide pg&L ' < <1< <I
Cartoen telrachlonide PgJL '<1c 2 78 108

C~~~orobenzene ~~~~~~pg/L '05 <0 5 <0 5 <05 <05
Chlooehneeon PA& <1 <1 <1 'I <I
Chloryofor pg&L 01544 01944j 1 23 0 926 10 4
Chlon.mrthane P9& -'I <1 <1 'I <
cis-12.Oichloroethen. PgA- 03083 <1 0 2534J 0 5193 S1
os-13-Oichlorpoarpene g1L '05 <0 5 '05 '05 <05
ODbrommodbloneoclhane Pgkf< 5 <0 5 -CO5 <0 5 <0 5

Dichlorodifluooenen.1ane, g/L 'I < <1
Ethylibenzene <1I <1 <1-c
HexaChlorobtutadlen Pg/L '0 6 <0 6 <06 <08 <06
IsopnoPylbenzoene 49L 'I <I ci <1 <1
m-,p-Xylene pgVL <2 <2 <2 <2 '2
MEK (2-Butanone) p'L <10 <10 <10 <10 100
Methyl t-buyl elher (MTBE) pgA- <5 <5 <5 <5 <5
Methylene ctlonde pgVL <1 '1 <1 <1 <1
M1BK (methyl sot,.Ayl kelono) g&- <10 <10 <10 <10 <00
Naphtthaterte PRIL <4 <1 <1<1<
n-Butyllbenen PgA- <I <1 <1
,-Propyltbenze Wi9L <1 <1 <1<1<

P-Isopropyllcliiene, PG/I- <I -'I ci <1
sec-Bulyllbencene PA1 <1 <1 <1ci<
Styrene pg/L <1 <1'1cic
ten-BUlyllbenene pgA- <1 <1-c ci -c
Telra,,hlorehene pgJL 10 6744J 1 58 23 8 41
Toluene WL <1 < <1<1<
trans-l 2-Dithloroeatene pg/L <1< ' 1<
trans-1 3-Dichtorotmpropne PA/ <1-i < <1
Tnchloinoethene, pg/L 59 2 1 84 31 41 5 15 1
Trrchlorofluorocnetan pgl ci <1 <1 c
Vinyl xeelal pg/1 <5 -5 '5 <5 <
Vinyl chlonde pg/I. <I < <I < '

VOC ~samples analyzed uscng maieeho 82608
pg& micrograms per liter
Not delecled at sanple reporling I ml

MW-213 was Dry
DOE FL.AGS
4 Estjmated based on QC dats or repored below RL
B Eslimalecl, possibly based high or false. posicue based i on
blank dats

7 of 21



TABLE A-2
ANALYTICAL RESULTS, VOCS -OCTOBER 2DD9

ANNUAL LONG-TERM MONITORING REPORT - 2009
Main Installation -Defense Depot Memnphis, Termessee

Well ID MW-86 MV-SB MW-89 MW9 MW-go
SampletID MW-8B-LA-10 MW-SBLA-10 MW-SB-LA-10 MW90-LA-100UP2 MW-90-LA-10

Lab ED L09100300-27 L0D10030D-2B L0910065-22 L09100300-18 L0910X300-14
Date 10/11/209 10111200 10/5/2009 10/1/200 10/10/009

Anali Units
I.I11.2-TemtracIoreblane Jg& <0 5 <05 <0 5 <05 '05
1,1 .1-Trichlorothane pgl <1 <1 <1 <1 <1

1.1.22-Tetrchlaoethane 1,911 <05 <0 5 <05 <05 <05
1,1.2T.Trchlonlmoeh. g/L '1 <1 <1 <1 <1
1,1-Dichloroetmane PA/ <1 <1 'I <1 <1
1,1.Dichlomoethee p9kL <1 <1 'I <1 <1

1,1-D'chloropropne pg/L <1 <1 - < <1 <1
1,2,3-Tneorombenzene Pg`L < <1 <1 <I <1
l 2,-TnchlOrpropane POL 1 39 'I <I <1 <
12,4-Tnhlorobsenzene 1,9k1 <1< <1 <
l2,4-Tmnmehlbenzene pgk < <1 '1 <I <1

I ,2-Oityomo-3-chloropropane pg9k1 '2 <2 '2 '2 <2

1,2.D,chlorothenene pak 0 172 J <1 '1 <1<

1 2-Dihloroetharne pg& 0.738 '0 5 0 5 <0 5<O
1l2-Dichloropropane p9A- 1 19 '1 <1 '1 <
1,35-Tnrnethyleenzene P9kL '1 <1 <1 '1<
1,3-Dichlorotbenzene p9kL <1 1 <I <1 <
l,3-0'chlo.proparle p9k 0554 <0.4 '0.4 04 '04
1,4-1)01choroenzenie P9kL '05 <o6 05 '0.o'5 '0 5
I-Chrvlnooexae p9kL <1 <1 '< '1

2.2-DichlOropropane pgk11 <1 <I<1< <1

2-Chlorotduene pgk <1 <1 ' < '1
Acet~aone vgfL <10 '10 '10 '10 <10

Benzene Pg& <0 4 <04 <0 4 <0 4 '04
Brcnmtnzen pK& <1 '1 <1 <1 <1
Bronohloromethane pgkL <1 <1 ci <I <1
BrOmedichloromelherne pgk '0 5 '05 <0.5 '0 5 <05

BrWornofn pkg <1 '1 <1 -ci <1
Brornmothan, pgAL <1 <1 <1 -I <1

Carbonh disullide pgL <1 'I <1 'I
Caribon tetrahlemde PAl 1 79 7 12 <I <I
Ch-orobeizene pg/L 0 126 J '0 5 cOS 5 05 '05
ChlOoaothane p9vk '1 '1 '1 '1 <I
Chloroformi WA 1 23 1 32 0 145 J 08041 0 817
Chloromethane P9kL <1 <1 <I <1 'I

cjs-1,2-Dichloroethene pgkL 85 7 1 53 '1 <I '1

os-l.3-Dichlorcprcpena P9/L '05 '0 5 '05 '0 5 <05
Diberomocbloondmthane pgk '0 5 0 5 '05 '0 5 <05
Dibr....9-omelne PAk 'I <1'1
Dichlordifluorometne pgJL < 1 1<
Ethylbenzene pgk' < 1 1<
Hexachlorolbuladiene PAk '06 <0 6 <0 6 <0 B <06

lswmrpylbenen pgL <1 '1 < 1 'I < 1

m-p-Xylene pgL <2 <2 <2 <2 '2
MEK (2-Butanorne) pglL <10 '10 <10 <10 <10
Methyl I-t-bil ether (MTBE) pgk <5 <5 '5 <5 <5
Me~thylene chlonde Pg/L <1 'I -ci '1 c
MIBK (methyl isobuyl keore) plk <10 <10 '10 <10 'tO
Naphthialen~e p9kL <1 ' < <I <1

n-Bulyllbenzerl, PDk& I 1
n-Proplbenzene p9L<1'1<-I c
oXylene pgA- '1 <1 '1'1<
p-lsopropyltoluen pgL '1 <1 < '1
sec-Stxylsenzne pWk '1 1<1 '1 <1
Styrene pgA <1 <1 <I <1 '1
terl-Buyleenzene pgL <I <1 <I <1 <1

Tetraccblreptene VAk 27 39 4 0 251 J 33 9 35
TO.uen p9vk <1 <I ' <I <1
thran-1,2-Dicrloroetheno ptfk <1 <1 'I 'I <1

trans.1.3-DicNOrpropene PAk <1 '1 'I < <1
Tnchl~oolhene pgiL 5.7 3.83 1 27 2 28 2 41
Trichl~oroloromelhanne P9kL <1 'I <I <1
Vinyl acetate P9/L <5 <5 <5 <5 <5

Vinyl chloride pgVL 65 8 <1 '1<I<

Nots
VOC samples analyzed using method 8260B
p91k micrograms per lifte,

Not detetedasta .1Sample repotig limit
MW-213 was Dry
DOE FL-AGS
JEstimated based Of QC data or-reported belo RL

B Estinmated possilbly bm.asd high or false positiv based on
blank data
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. 1017113
TABLE A-2

ANALYTICAL RESULTS. VCOC -OCTOBER 2009
ANNUAL LONG-TERM MONITORING REPORT - 2009
Main lnstallat,o.,- Defense Depot Memphis, Tennessee

Well ID MW-92 MW-93 MVV94A MW-96 MW-97
Sample ID MW-92-LA-10 MW-93-LA-10 MW.OAA-L-A-10 MW-%-I-A-i0 MW-97-L.A-I0

Lay ID, L091030l0 L0100300.29 L091030038 LW,0[1025629 L0910256-01
Date 10/1Qi209 10/110009 10112121X)9 10/8Q(209 10/70009

Analyte Units
1.1.1 2-Tetra,,JoyoethaIe pg& <0 5 <05 '0 5 <05 <05
ii,1l-Trichlotothane 1,g& '1 '1 <I <1 '
1l1.2.2-Teiractonoelhane 1,gk <05 <0 5 0.3223 < 05 <05
1,1,2-Tchl~oaothane pgIL 'I <1 <1 <1 <1
1,1-Dichloroethane pg/I. '1 <1 <1 <1 <
1.1-Dichlorothene P9kL I <1 ci <1 <1
1,1-Dichlm~oroprpe p9kL I <1 <I <1 <1
1.23-Tnciorobenzene .pg& <1 <1 ' <1 <1
1,2,-Tnchloropane pgk '1 <1 <1 '1 <
1,24-Tnchlotxobenzn Pg/I '4 <1 <1 <1'
1.2,4-Tnmnethylbenzene Pg& 'I '1 <1 < <
1.2-Dilbromo.3-,:oopropcane pg/. <2 <2 <2 2 <2
1.2-DIrotmoethaem Pgk< ' 1 1<

1,2-Diohtoroethane Pg/I. <05 <05 '05 <05 <0 5
l12-DickorpopaneRm Pgk'1'1' <1 <1
1,3,-Tn,,nethylbenzene pg/I 'I<1<I< '
1,3-Dichlomobenzen pg/. 'I <1 ci <1 '1
1,3-Dcclorom.propne PgA <04 <0 4 <0.4 <04 <04
1 4-Dich-loro.enzene pgkL <0 5 <0 5 '0 5 <0 5 <0 5
1-Chlorhoileane pg/. <1 <1 <1 <1 '1
2 2-Dichioropropane PA/I 1 1 <1 <1 'I
2-Chionotoluene, Pk <1 '1 <1 <1 c
2-H-exanone p9&I 'I 10 <10 '10 <1000
4-ChionotoluenieP1 I pgkI < <I <1I<1
Aceton Pg/I. 35 2 <10 '10 '10 <10
Berizene pgI. <0 4 <04 <04 <0 4 '04
Brmotmcbenze P9JI. <1 <1' I
Brotmocoromethane p9k < ' <I I
BromW chioometlhane p9/I. <0 5 <0 5 '0 5 '0 5 <05
Bromoform PA/I <1 <1 ' <
Bronrenthane pg/L <1 '1 <1<1c
Caron disoifide Pg/I. <1 '1 <1 <1
Carbon tetrachilonde PA/I <1 <I 2
Chtorbenzene pg& <0 5 <05 05 '0.5 '05
Clhioroethane p9& '4 <4 <1' <1
Clordoom, pg`k <03 <03 <0 3 058B 0 2177
Chtoromathean pg/. I ci <1 <1
os-1,2-Dchloroetnene PAk 120 '1 2 74 'I
os-i 3Dichloropopene pg/L <05 <05 '05 '0 5 '0.5
Dibromo...oromenthan PAI <05 <05 '05 '0.5 '05
Dibromnetsaftne p9/I 'Icic '1c
DChlorodifluoroethane PAk 'I'1' <1
Elhyllhenze g/L ci<1' <1 <
Hexschlor Wtobilden. Ik <0 6 '0 6 '0 6 '06 <06
tsopropylbenitene pg/L <I <1 ci ci <1
m-'p-Xylter pg/L <2 '2 '2 <2 <2
MEK (2-Buaone.. pg/L 5684 <10 <10 '10 <10
Methyl t-butyl ether (MTBE) 9gk <5 <5 '5 '5 '5
Methylene clIonde pg/I. <1 <1 <I '1 '1
MiBK (methyilsouyl etone) pg/. '10 '10 '10 <10 '0
Naphthalene pg/I <1 I1 <1 cic
n-Bulyltbenene p9/ <1 <1 <Icic
n-Pro~pylbenzene 1,9L <1 <1 <1<1<
o-xylene P9AI <1 <1 ci'1<
p-isopropyitoiuene pgkL <1 '1<1'I
sec-Butyibenzene P9k</L 1 I<
sty'.ne p`k ''' 1 1<
ter-B.1tytbenzene pgIL 'I< 1 1'
TetracnIoroetherie Pg/I 1 3 <1 27.7 7.78 c
Toluene pg/I 1'L< 1<
Vana.1,2-DichIloroefthne pg/I 1< < 1'
tras-1.3-Oichloropropene pgiI. -c < <I' <1
Trichlonoethene pg/I. I 72 '1 7 46 < 1 37 4
TriChiorofiuoroneftane P9k <1 < '1 ci<
Vinyl acetate PA/I <55 '5 <5 '
Vinyl chloride pg/I. cic '1<1<

Noles
VOC samples analyze.d using metho 8260

9/I. ,icrograms pe lier
Not detected! at soampleorpottog limit

MW-213weas Dry
DOE FL-AGS

JEstnimaedJ based on QC data orre~porltoed eo RI.
B Estoimted, possiboly based high or talse positiv based on
blank data
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At.1017114
TABLE A-2

ANALYTICAL RESULTS, VOCs _ OCTOBER 2W9
ANNUAL LONG-TERM MONITORING REPORT - 2009
Main Installation -Defense [>awl Me,,phn, Tennessee

Wall ID MVv_9B MwgB Vw1wB Mw_10)B MW-101B
Sample ID MW-WLA-10 MW-99-1-A-10 DUP3 MW-10DB-LA-10 MW-101B

Lab ID 1-0910C256-02 L09100256 14 L09100256-18 U0910,0255-15 L09100256-16
Data 1wL!()09 109r2(Xd` lwQ0Y9 10RQ�

Anddyb. Units
1.1,1,2-Tetrachlondenthaine 911- �O 5 �05 �05 �O 5 �O 5
1.11-T.chlom.imme bg/L �j �j �l �j �j
1, 1,2 2-T.t,.Ml..eth. P911- �05 �05 �O 5 '0 5 �o 5
1,1,2-Tdc1nonceffinin. pgVL � 1 .I � 1 I � 1
1 1-Dchlomthane Pg1L �j .1 �j �j �j
1,1-Dichlo.the. gVl_ �j �j �j �j 0

P91L 0 �j I �j
l2.�Tdb1,1.Idbnz.. P91L �1 �j �j �j
I 2.3-TrionionWdo.n. Pgf_ �1 �j �j �j �j
1,2,4-TnWIdnIdbn..he PA I .1 �j �j I
l2,4-TnMeIhIIdehzene `g/L �j I �j �j �j
12-Doomo-3-cNompropane P91L �2 �2 �2 -2 �2
1,2-D�o..tJ,.nb 'gfL '1 �j �j �j I
1,2-1),chicrothemene WI. �j �j �j �j I
1.2-Dichlibodadmine, PA �O 5 �05 O 5 �O 5 �O 5
1.2-Dichi.rdpopen. P91L �j �j I �j �j
1.3 5-Thni.thylt�hzene P9VL �j 1 .1 �j
1.3-1),chlomicamn.. PD, '1 1 �j .1
l,3-DWIomp,.pon. gF_ �04 �04 �04 O 4 �O 4
1,4.1),01wotbenzend .91 �05 �0 5 �05 '0 5 �05
1-Chl.he... PUIL .1 0 0 'j I
2,2-DWIchopoopme PgA_ �j �j 0 �j �j
2-Chlomloluen. P91L 0 �j �j �j 0
2-Hex.n.. PA 00 00 '10 �10 �10
4-Chlo.tdb.. P91L .1 �j �j �j �j
Abet.. pg/L 00 00 29 3 28 3 �10
Benzend PDL �04 �O 4 �04 �04 �04
Bwoloon,.n. `g1L �j �j �j �j �j
Bmochlommeffian. PA �j �j �j �j �j
Bwouichlorch,.then. PD, �05 �05 '0 5 �05 �O 5
Brwofodd 91 I I � 1 �j �j
Brontomethane 1.911- 0 .1 'j �j �j
Carbon ditittfid. 1.91- �j �j , 1 �j �j
C.,bon tinnechlonde Pg& 'j �j �j �j
Chl..benzene vg/L 5 '0 5 �05 �O 5 �05
Chicoatiane P91L I �j �j I 0
Chlonof.. P91L �O 3 02WJ O 3 �03 �03
Chichomethan. PA �j �j �j �j 0
os-1.2-Dichl..th.n. PA 0Xk1j I 21 7 21 5 2 W

pg� �O 5 'o 5 �05 �05 a 5
Dbr..bIcmm.flwne Pg/L �O 5 �05 �05 �O 5 O 5
Dloromomethane P91L �j I '1 �j I
Dchlorodiftommethade PA �j �j �j I
Etlhldenzen. PgA_ 0 �j �j I
He.achloroWtadwe `gVL �06 �06 �06 �06 �06
sopopyliddro.ne WA 0 �j �j 'j �j
m- d-Xyl.n. pgAL �2 �2 �2 �2 �2
MEK (2-BUawne) P91L �10 00 122 118 '10
Minhyl t-Wtl ethe, (MTBE) PA �5 '5 47 6 47 1 06 j
Methlene chiond. P91L �j '1 �j �j �j
MlBK (m.thISoWtl ket.) LA -10 00 �10 �10 00
Naphthalene P91 �j I �j 0 �j
n-B.tyliden.ene bg1L �j '1 �j 0
h-PwWIdenze. VWL �j 0 �j 'j
�Xylene WA �j I �j �j
P-Isophopyltutehe Pg`L �j �j �j �j
.. b-B.IIdenzene Pg1L �j �j �j I �j
Styhen. P91L �j �j 'l �j 0
ten-Bibtibenzen. `g/L �j �j I �j 0
T.thicniorcethent, P91L 38 a �j �j �j 96 2
Tol.Iehe pg/L �j �j 05,IJ 0 453 J 0
trans-1,2-Dichlorcenhene vg& �j �j �j I �j
mns-l.�Dlchloroproibene 1.91 �j I � 1 0 �j
TncN.mthb. 4L 2 79 �j �j �j 0 W9 i
Tnchloroffboornethima `g/L �j I � �j .1 �j
Vinyl acetate 1,91 �5 �5 �5 '5 �5
Vhyt chlonde, Pgd- �j �j u5j 852J

Notes
VOC sa.ples analyzed sng ,.tI-cd B260B
,A_ micrograms ba, life,
� Not detected at samo.sponhij limit
MW-213 as 0,y
DOE FI-AGS
J Estimates, basid, on QC data .1 I.Wand W. RL
B Eannite,!, possibly bl.tod high of false post,�e based on
blank data
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TABLE A-2
ANALYTICAL RESULTS, VOCS -OCTOBER 2009

ANNUAL LONG-TERM MONITORING REPORT -2D09
I ~~~~~~Main Installaloio -Defense Depot Memphis, Tennessee

Well ID MW-101-TOP MW-102B MW-103 MW-10`4 MW-i0le
Sample ID MW-401-TOP-LA-10 MW-1028-L-I0-A -103m-ILA-10 MW-104-LA-lo MW-1078-1A-10

Lab ID L-091002563 L09100256-22 L-09100300-21 L09100300-22 L09100256-04
Date 1017/2D0 10/8(200) 10/1120 10/11 V2009 10/7/2009

Analyte Units
1.1l2-Tsatrachloroehane lol '05 <05 '05 <05 '5

1,1 1-Trichloroethana ~~~PA/ '1 <1 'I <1 '
II 2,2-Ttelrahloioedha,,e PAk <05 '05 '05 <05 <05
1,1,2-Tri1chlcaehane vtg/L 'I < <1 <1 1
1,1-Dictiloroethane 'I < 2 05 0974J '1
1.1-Dicltlorothene PA '1 1 55 1 54 <1
1,1-Dictloopropene Pg& <I< <1 -c <
1,2,3-Tnchlorobemn.el tjgf '' '1 <1I
1.2,-Tnchlc~opropane pgti <I' <1'I<
I.2A-Trhchlorbcnzene pg/ '1' 1 1'
1,24-Thnmethyllenzene pg[& <1' 1 i'
1.2-Dibromo-3-chlcoropwoae pgf <2 <2 <2 '2 <2
I12-Dibrooethane PAf <1 '4 <1 '1

1,2-Dichlorobenzarre ~~~~PA '1 '1 '1 '1 '
1,2-Dichloroethane PA& '05 <0 5 '05 '05 '0.5
1,2-DichIlxorop.oan PAt <1'1< 'I
1,3,-Trimethylbenzene pgf <1'1< 'I '
132-Diclilorobentzert /Jg <1'1< 0' '1
1,3-Dichlorphopane PAi <04 <04 <04 <04 '0.4
1,4-Diclllooteezene PA/ '05 <05 '05 <05 '05
1-Chlombhjane PA1 <I< 1 1'
2,2-Dicfloopopan. PA& 1' 1 1<
2-Chiortoluene PA/ '1<1< 'I -c
2-He..xnnone Pg1h <10 <10 <10 <10 <10
4-Chlorolouene PAg <1 '1 '1 'I <I
Aceone ijgIL <ID <10 <10 '10 <10
Banzen. pg& <04 <0 4 <04 <04 '04
Bromobenzene lPA <1'Icic '
Bromchloromethane PAg 'I 1 < '
Bromdieihbchlooelhane PiA. '05 <05 '0.5 '05 '0.5
Boromofor PAf <1 'I 'I '1
Breniomethane. P91 <1' 1< '
Carbhon disulfide PAk < I1<1 ' I
Carbon tetrachlonde PA/ 1' 1< 0 773J
Ch.orbsdze,,e pg/L '05 <05 <05 '0.5 <05
Clidretartien pgI 'I <1 '1 'I <1
Chloroform, pg <03 <0.3 6.02 8 45 0 238
Cht.oromethanc PA& 'I '1 <1 ' <1
cis-1,2-Dichoroeten PA/I 1 85 'I 03143J 0473 J <I1
cis-1,3-Dichlorpropene pg/1- <05 <05 '0.5 <0)5 <05
Dibromocnlorometanepg/ <0 5 '0 5 '0 5 <05 <0 5
Dibromomethane PgA <1 <1 <1 '1 <1
DClhlorodifluoromethan. pg1L <1 <1 <1 <I '1
Ethylbenwee pg <1 -ci 'I <1 <1
H ...cenlombuladiene, pg/L <06 <0 6 '06 '06 <06
lsopopylbenzen Pg/L <1 '1 '1 <1 <1
m-p-,Xylene pglL <2 <2 <2 <2 '2
MEK (2-Butanone) pgiL <10 -<10 '10 <10 'tO
Methyl I-btyl ether (MTBE) PgAI I 37 J <5 <5 <5 <5
Meity~lene chloride Pon. <1 <1 '1 <1 <1
MIBK (methyl lsobuyl ketoe) pg/. '10 10 tO '10 100
Naphthalene Pgf- '1c 1 1<
n-ButylbenZene Kgf <1 I1< 1'
n-Prdpyltenzene pglL <1 <4' 1<
0-Xylen. PA' <1 <1' 1<
p-lspropyltoluene PA 'I I1' 1<
sec-Butlylbezere pgf- '1 'I ' 'I '1
Styrene Pgt '1 '1 'I 'I ~
leni-Butylbehzere PA L '1 <1 '1 <1
TetraChlorcethene pg/I. 76 5 <1 '1 ' 1 3 36
Tluene PAi '1 1 '1 '1 ~
trans-1.2-0ichtloWtehene PAI <1 1 <1 '1 '
tran.-I.3-Oichlorooppen. PgL <1 1'1 <1 1
Trichlorothene pg/L 0 746 J 15 44 141I 2 12
Trichloroflu.orethane pg/A' I' <1 <1
Vinyl acetate Pg/t <5' '5 <5
Vinyl chloride Pg/L <1 '1 '1<1'

VOC sameples, analyzed usin-g method 82606
pgIL micrograms per liter

Not detected at samplemrporting limit
MW-213 was Dry
DOE Fl-AGS
JEsiatted, based Ctn QC data or reored WIt. RIL

8 Estimated possibly biased high ot lalse positiv based on
blank data
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TABLE A-2
ANALYTICAL RESULTS. VOCs -OCTOBER2009

ANNUAL LONG-TERM MONITORING REPORT - 200)9
Main Installation -Defense Depot Memphiss, Tennessee

WellIID MW-107T MW-108 MW-113 MW-115 MW-125
Sample ID MW-107T-I-A-10 MW-1OS-LA-10 MW-113-ILA-10 MW-uS-'LA-10 MW-125-LA-10

Lab ID L-0910025603 L-09100165-23 L09100300-02 L-09i()0165-2 L09100165-33

Date 101720(y) 10/5(200 10,102009 0//20 10151200)
Analyte Units
1.1.1.2-Tetaholothoetane P9f- <035 <0 5 <05 '05 <0 5
I.1.1-Tncbloroethane pg/L <1 <1 <I <1 <1

1.12.2-Telkatchlorothne, P91- <05 0 5 <0.5 '0.5 <0.5
1.1.2-TnchlIonethano, PgiL <I < <1 < <
li-Dichlorcethne Pgk< < 1 1'
1.i-Oichloroethene pgk< ' 1 1<
1,1-Dichoompmopne PA/ 1' ' 1<
1.2,-Techodtoaroezene PAk< 1' 1<
1.2,-Teclrohnproptari PAk<I 11 2 'I
1.24-Tric1,J.obenzene P9/L <I' I 1<
1.2.4-Trmeathylbnder. 1,911 'I< I I
1,2-Dibrohmo3-choro.p-opane PA '2 <2 '2 <2 <2
1,2-Dslbnmothzn. 1,94 <1 <1 <1 '1 <1
1.2-D3,chIaotenzene PgkL <1 '1 0 146 J <1 '1

1,2-D),lcborcefhame PgJL '0 5 <05 0.383 J '0.5 0 323J

1.2-Dlchttoropane PgS'1< 0 486J <4<
1,3,5-Tnhmehylbenzene polL < 1' 1<
1,3-Dicnionoberene pgk< < 1 1<
13-Drohloropropan. 1,I <04 '0 4 <04 <04 <04
14-Otchlnotemobenen JpgL <05 <05 <05 '0 5 '0.5
1 -Chloroexane pplL 'I< 1 1<
2,2-Dficloropr~opne P91. 'I' i 1
2-Chliontoluene pg/i '1' 1 1
2-1e1aomme PolL '10 <10 '10 <10 100

4-Chilorotoluene P9kL <1 <1 ' ~1 <1
Acetone pgVL ID <10 '10 <10 '10
Oenzene PAt <0 4 <0 4 <04 <04 <04
Brnoimoe~nse pg.4. <1 'I <1 <1 <1
Bromoclroh.mehan 1,91 <1 <I <1 <1 <1
Brodcctcroromefthne pg/IL '05 <0.5 <05 <05 '0.5

Bromofomn, p9/L <1 1' 1<
Bromorthane pgVk < 1I< 1<
Clarbon dlsulfide p9Vk < I1' 1<
Carbon teftrchlonde polL 0 787 J 167 4 <1
Chlortmenzeiie pg/L '0 5 '05 '05 <0.5 '0.5
Chloroetrh.n pglL <1 '1-c <1 <I
Chloroforn pgf- 0239 J 94295 '03 <03
Chtoomethne pg/L <1 <1I <4 - <
cis-12-Dichtoroehene pgkL 0.257 J 0 584 J 49 5 5 74 33 8
osl-13-Dlchloropropearle pg/L '0 5 '0 5 '0 5 <0 5 <0 5
Oibromochloromethsne pgL <0 5 '0 5 <0 5 <03 5 <0 5
Dlbromormetbane polL ' 1< 1<
Dichl0rodilluoromnethane 1JR-'I<1'1'
Efly~tbexizene pWlL '1 <I <1 '1

Hextachlorotbulaciene P9/L <0 6 <06 '0.5 '06 <0 6
Isopropylbeezene ~~~~ ~ ~~pg/L '1 '1 <1 1 '

m-.,p-Xylen. pgVL <2 <2 <2 <2 '2
MEK (2-Butanone) W~L - 10 <10 <10 '10 <10
Methyl t-butyl ether (MTBE) p9kL '5 <5 '5 7 8 26
Methylene chlonde PA/ <1 'I '1 'I <1
MII3K (methyl isobultyl keone) PA/ '10 <10 <10 <10 10
Naphthalns. pWk< < 1 1

n-Dulylb~enzend pgf-' 1 1<
n-Propylberizee pgVL 11<11
oXylere `o`L ' 1< I<
P-Isoprophlboloere PglL '1< 1 1'
sec-Guttylbenze poL 1 1<I-i'
Styren PAl <1< 1 I'
tler-Btyflbenzee p9lL <1< 1 4<
Tetracforcems.n PAk 5.05 4 39 200 45.2 4 8&
Toluene p~h. '1 '4 'I <1 ~
trans-1,2-Dichlorceffrone pgfk '1-' 1 I -<

tras-i 3-DiChloroprcpane owgl 'I' 1 1<
Tncloroethend pg/L 2 51 29 I 26 7 4 26 3.33
Tnorloourdfl..entane P9k 1< < i<

Vinyl acetate pgA < 5 5<5'
Vinyl chloride pglyl <1'11< 0 265J

Notes
VOC; temples analyzed using method 82608
pgl microgras erliter

Not detected at samplerepotnOm limil
MW-213 was Cry
DOE FLAGS

Eslimtatdl based on QC data or reported be/ow RL
B Eslimald, pssiblybiased high afalse posilive basd on
blank dale
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TABLE A-2
ANAL�ICALRESULTSVOCs-OCTOBER2009

ANNUALLONG-TERMMONITORINGREPORT-2M)
Me,. W.11.0r.h -Defoe.. Depot M.phs Tehmssee

Wall ID MWLQ MW-140 MW-141 MW-142 MW-197A
Sample ID MW140 -I-A-10 DUP4 MW-140-1-A-10 MW-141-ILA-10 MW-142-t-A-10 MW-197A-I-A-10

Lab ID L(X)I� l LNIM� 39 L09100165-24 L()91002�30 LWIDOL�01
Data 1011212MI) 10112=09 MnOX) iotwom 101&20DD

An.1,1. U.It.
1.1 12-Tet,.chlomethade Pg/L �05 �05 -0 5 �05 '05
1.1,1-T.chimetham PWL �j �j �j �l �j

2 2-Tetl.ChIMethahe PD& -0 5 �05 �05 <5 �O 5
�li.2-T.Wl .... the. P91L �j �l �j �j
1,i-Drdloldalha.. P9fl- �j �j 0 0
1,1-01010(ceffien. PA �j �j I �j 0
1,1-Doichopcoene P9rL �j �j �j 0 �j
1,2,�T.Momoeuener PgA �j �j �j �j �j
1.2,3-TcNompmpane PDfl- �j I �j �l 0
1.2.4-T..No.ldeuere VGVL �j �j �j �j
I,2,4-TnnnethItbemene PgVL �j 0 �j
1,2-1),Vomo,3�loroprdpan. PDA. �2 �2 �2 �2
1,2-011,10..elhade PgA. �j 0 � 1 �j 0
1.2-Drchloobenzene pgrL �j 0 �j 0 0
1,2-0,01ooethane PDA. �05 �05 �O 5 �05 -0 5
1,2-1),chloroproohe P9VL �j O �j
1,3,�Tnmethytibeothe PglL �j 0
1.3-Dwtoolamehe PgVL �j I �j 0
1.3-Diwl.opopne PgVL �04 �04 O 4 �04 �O 4
1.4-Dro,(d,.bedzem Oge- �()5 �o 5 �05 <5 �05
i-Chlomla... p9l, �j 0
2,2-DOIoo,,o,,ah. PDA .1 0
2-Chl.tof..n. P9rL O �j
2-H..... P9& -10 �10 �10 �10 �10
4-Chldholoh�.n. PD& �j I � 1 �j 0
Aoetche pgVL �10 �10 00 �10 00
Demand pgfi- �04 �O 4 �04 �04 4
B'Onnoodrowe Pg/L �j .1

P911- �j �j
Bro"OdIcelorometham PA �05 < 5 �05 �05 �05
Bomofo. PA �j �j
Beedornoth.. pgd. �j
C�dn 11,,.1fid. pg& �j 0 �j
Carldon teractlodd. PD& 0 314 J O!Zf3i 0 �j �j
cmorotee�ene P9VL �05 �o 5 �05 <5 �05
CM..th.. Pgf- �j O �j 0 0
Chlocfo� Pgf- 0 252 J Omsi 1 78 0 128 J 0 187 J
CM....ffi.n. Pgr- �j �j �j 0
U�-1,2-D.N..M.e '911- �j �j 0 2 57
..-L�Dichlohrpnopene PgfL �O 5 �05 'O 5 �05 �05
Dibohnocn)womethane PgVL �05 �05 �05 �05 �1)5
Dib..methane Pg/L �j �j �j
Dichl.,ocifflPorennetWe PgfL �j �j �j
Ethylloo.n. PgtL �j �j �j �j
He.achlo.boladah. PgVL �06 -0 6 <6 �06 �06
sowopylloahone, pgVL �j �j �j �j
m-,,P-Xlere pg'L < �2 �2 <
MEK (2-B.twone) pg/L �10 �10 00 -10 �10
Methl t-botyl ether (MTBE) P9f- �5 �5 �5 4 47 J �5
M.thyl.. cleoncle P91L �j �j 0 �j �j
MIBK (m.Vel ie.Wyl keeme) Pg& 00 �10 �10 �10 00
Naphthalene P91L �j �j �j
n-B.tylldan.n. P9/L �j �j �j
h P.p)OWnzem pWL .1 �j �j
dXylon. P9f- �j
,-I.ope.ptIoI.ene P9/L 0 �j
rec-O.tyllben�ene pg/L 0 �j � 1 �j
Sly,.n. p9f- �j �j � 1 �j
tart G.tylloomere pg& �j �j �j �j �j
Tet.�I.,oath.ne P9& 0 736 J OIK6J 171 �j lt 8
TojPem pg'L �j 0 �j �j
vans-1 2-DiM.,ordhene Pgll- �j 0 �j �j
Verns-1,3-D.N ... pr.Peee PA �j �j �j �j �j
TircNocothe. pgfL I 1 25 3 02 2 74 2 N
TncIh(oOfiPd,..tMno Pg& �j �j �j
Vinyt acelat. PA �5 �5 �5 �5
Vnyi Olehol. pg/L 0 �j

Not..
VOC SQnpI. tenahzed Sng methed 82608
PgrL ,'chgdnn� Pe, we,
I Net d.t.tw at samft otedung lmt
MW 213 �a. Dy
COE FI-AGS
J E.tm.tM Nsw on QC data o,,e;PoM.cl tool. RL
8 Eebm.10, tslbly Nased hgh or falte poswe loosed on
Nank data
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TABLE A-2

ANALYTICAL RESULTS, VOis -OCTOBER 2009
ANNUAL LONG-TERM MONITORING REPORT - 20
Main Installation, -Defense Depot Memnphis. Tennessee

Welt ID MW-197B MW-198 MW-199A MW-1998 MW-200
Sample ID MW-197B-LA-10 MaW-198-1-A-10 MW-199A-LA-10 MW-1998-LA-10 MW-200-L.A-10

Lab, ID L_091(X)165-02 _L0900004 L09100165-25 LM0g0o256-05 L09100300-5
Date 1016(2)09 10(1=2)9 10152D09 10(7/200 10110,09

Assslts Units
I.I,1.2-Tetrachiorethamie Pg/I. <05 '05 <05 <05 '05
1.I,1-Tncliloroebiane Pg/I <1 <1 <I <1 '
1.12,2-Tetrahloroetarep. '0~O5 <0 5 '0.5 <05 '0.5
1.1I2-Tnchorobianes pg <1 <1 '1 <1 <1
I.1-Dicioroethane P9I '1 ' <I <1 '

1.1-1),ciloroethene Pg& <1<1' <1 <1
1.1-D'cntloq-oprpee Pg/ '1<1' <1 <1
1.2,3-Tnchootenzen Pg/ <I<I< <1 '1
1.2.3-Tnchloopgane PA' '1<I< <I '1
1,24-Tnchlo,Ob9benene Pgt <1 <I < <1
1.2,4Tnmethyltbsenze p9/I. '1 <1 <1 '1'
1.2.Dnbnomo-3-cloopop.ne PA/ <2 '2 '2 2 <2
1,2.Dibiomoethan pg& <1 'I ci '
1,2-Dschlorobenzene Pg&L <1 <1 '1 <1 <1
I12-D,&t..oroetne pgfl <05 CO 5 <0.5 0 5 <0.5
1 2-Dicfhloropopane, Pg/ <1 <1 < I<1 <1I
l,3,5-Tnmethyltenzene PQ/ '<1 ' 1 <1j <1
l,3-Dictimlorobenzerie <I 1 1 <1 '1I
1,3-Dfchloro.pmomn p9I '0 4 <0) 4 '0 4 '04 <0 4
1,4-'chlorobenuene pt <0 5 '0 5 <0 5 '0 5 '05
I-Chlaoroexane PgAI. '1 I<' 1
2,2-Dchonioprofpame Pg/I~ <1 I<'I1
2-Chlonotoluene Pg/I~ <1<41 I1
2.Hexanone Pg/. <10 <10 '10 <10 <10
4-Chlorotoluene pg&l <1 <1 < 'I 1
Acetone PAI <10 <10 '10 <10 '10
Beneie PgA '04 <0 4 <04 '0 4 '04
Broobnierznoe PAI <1 < I 'I ~
Bromoc~ornethanke PA WI. I < 1 <1 '1I
Brodiodclor..melbntme '0~O5 <os ' 05 '0 5 '0.5
Bromoform pgfL ' 1< 1<
Bronvomethane pg/A' 1' 1<
Carbo disulfide, pgt '1 1 ' <
Carbon tetrachlonde p9I '1 <11 0 324/ J<1
Chlorobezene PA <0 5 '0 5 0 5 <0.5 '0 5
Claoroetane" pg& '1 <I <I <1~
Ctaorform pg/ '0 3 <0 3 <03 0 158 J '0 3
Chloromethane pgs < 1 '1 <,1 0 2658 JB1~
os-I12-D3icHlorothene Pg 25 9 '1 1 ~ l '1 1 6
os-il3-Dichloropropene P& <0 5 <0 5 <0 5 <05 <0 5
DittomoChloromet-hane PA/ '05 <0 5 <05 '0 5 '0.5
Ddbromomettfark, PAgI <I <1' <1 '
Dichlorodifltuoroniehn Pgt <1 'I< 'I '1
Ethylbenizene pg/I. '1 <1 <1 '1 '1
Hexactnforobutabnen. P9/. <0 6 '0 6 <06 '06 <06
ls.,oproyenzene pgiL '1 <1 'I I4 <
in-I,p-Xylne pgk '2 <2 <2 <2 '2
MEK (2-Butanone) PA/ '10 <10 '10 '10 '10
Methyl t-byly ether (MTBE) pg/I <5 <5 2 79 J <5 '5
Metbylen chloride PAi <I <1 <1 <1 ~
MIBK (methyl sbiutyt ketone Pg/I <10 '10 <10 '10 <10
Naphmthaene pgt 1 <1 < <1 '1

,,_Butvlbnzne PAfl 'I <1 ' -i <
n-Propylberiene IRgA <I <I < <I
o-Xyleme pg/I <1 <I < < <
p-lsopopmyltouene Pg/I ' <1 '1 <I'
sec-Butytb~eniee pg/I <1 '<1' <1

Styrene PAS <I< I I<
tetI-Butylabeizene gIPA <1'1<1<
T.trachoroethene PAT 24 1 '1 ' 0 694.J 25 6
To.u.i p/gVL 'I <1 <1'I
trans-1,2-1)c~oroethene Pg/I '1 -c 1 1<
trars-1,3-Dc:Hlorpropens pg1h <1 0I< 1<
Tinchlorcaoehne pg1h 12 3 8.39 0419 J 93 2 804
Tr~lchioolofrorn~etane pg/I <1 'I '1 <4
Vinyl aceitat Pgt <5 <5 '5 '5 '5
Vinyl Wchlode p9/I 30 <1 <1 '1

Notes
VOC samples myanlzd using netod! 8260
,AT microgams per liter

Not dtectled at sample Reorting limit
MW-213 was Dry
DOE FILAGS

Estimnated, based on QC data or reported below RL
B Estimated, possibly biased high or false positie basebd on
blank data
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TABLE A-2
ANALYTICAL RESULTS. VOCs -OCTOBER 2009

ANNUAL LONG-TERM MONITORING REPORT - 2009
Main Inslt.lation -Defense Depot Memhils, Tennesstee

*WeODio. MW-20G MW-202A MW.2020 MW-203A MW-2038
Sample ID MW-200!-LA.10DOURS MW-202A-!A-10 MW-202B-l-A-10 MW-203IA--A-10 MW-203B8-LA*10

Lasb ID L-0110030019 L-0910()165-03 L09100165-04 L09110165-D5 L-0910)165-0
Date 10110120al( l0D&2009 10rr209 2009 009 4016/209

Ahalyte Units
1.1.1,2-Telrachlorcetbane P9/L <05 <05 '05 '0 5 05
I.1 1-Tnchlo,osthane pgik <1 <1 ' <I <1
1.1,2.2-Tetrachloroethane PgiL <0 5 '05 <05 05 <0 5
1l1.2-Tncloroethane pg/L '1 <1 <1 ' <
1,1-Dich1oroethane PgdI. <1 <1 0 4574 <1 <1
1,1-Dichloroethene PgAL <1 1 <5 < <1
1I1-Dic],looopoopene pgVL <1 <1 <I < <
1I23-Tnchleorobenene, pg.4 <1 '1 <I < <1

2,23-Trnchloropropane pgk- <1 <1 '1 1 <1
2,24-Thnichloberzene pg/L. <1 <1 <1 <1 <1

1.2.4-Tnmellfylbenzene pg/L <1 '1 <1 '1 <1
1,2-Dfr~omo-3-clropropae pgJL <2 <2 <2 <2 <2
1,2-DttomoetIane pg/L <1 <1 'I <I
12-Dichl..1rbanzene PA <1 <1 <I < <
I,2-Dpchloroethene PAk <05 <5 <0.5 <0 5 '05
I,2-Drchllotopropae PAk '1 <1< <1 <1
1.3.5-Tnmethylbenzene <1A ~ <1 <1 <1
13-Drchloro..benene pg4L <1 <1 <I '1 <1
1,3-Drclorprpane PA/ <0 4 <04 '0 4 '04 '04
1 .4-Dichlro~benzeno pg/L <0 5 <0 5 '0 5 <0 5 <05
1-Chcolirh~n PAo~ <1 <1<1<I
2 2-Drchirpmoane WAk <1 '1'1'I
2-Chlorotdlijne pgA- <1 <1 <1 <1 <I
2-Hexanori p& <10 <10 <10 <10 <00
4-Chloro1luen p9k- -~1 '1 ci <1
Acetone pgL <10 '10 <10 '10 <00
Behzeve p9kL '04 <04 '0 4 '04 <04
Bromoenzene pg& <1 <1 1 <I <1
DromohlorcMelhan `V.4 < '1 <I 1 <1 ~
Bromod,cbloro,-nthane p9kL '05 -5 <0.5 '5 <0 5

Bromnethane pgtk <1< 1 I'
Carbondisulfide '1VI '1 <1<I'
Carbon letrachlonde P9kL <1 0466 0 504 '1 <1
Chlorobenzene pg' 05 0 5 <0.5 '0 5 05
Chloroteshe pgk- '1 < ' I1<
Chlordofor PEA '03 '03 1 92 0 1584 ' 03
Chiorohen.thae PDA '1 <1 'I <1 '
os-1,2-D~tchorethene pgAI. 10 8 ' '1 338 14 4
os-il3-Diclkloroprone pgVL <0 5 '0 5 <05 <0 5 '05
Dibromochloomelhan 'gI. '0 5 '0 5 <05 <0 5 <0 5
Dotbonnome~thane pgkL < '1 <1 '1 <1

Dichlorodifluoromethane ~~~~pg& <1<I< 'I
Ethylbeanne pgk <I<I' <1
He...chlorobutadiene pgI <0 6 '0 6 <06 <0 6 '06
sofopylbanzeno pgV k~ <I II < '1
in,p-'Xylene pg/L <2 <2 <2 <2 <2
M EK (2-Buta.non) pgkL <10 <10 <10 <110 <10
Methyl -bty etother IMTDE) pWk <5 <5 <s <s <5
M/ethylene chloide PgAI <I 'i <1 '1 <1
MIlB/ (methyl isobutyl ketone) pgAI. <10 <n 10 '10 < 00
Naphthalene p9kL <I< I 1<
-Buly~lbenzene PA <I< I 1<

n-PPropltenzenie pg/L < 1< I<
o-Xylene pgk- 1< 1 I<

sec-Butyllbahene p9/l <1 . '1
Styrene PAk <I< I<
tan-Rutylbentene pgL <I<I<I<
Tethachloroethene pgrk 24 5 0.294 J 18 6 149 24 8
Toluene pglyl '1 'I <I 0 I
trsns-I.2-0pchlorotlhene pgAk '1 '1 <I-'
Ians-1l3-Dichloropropee pg/k <1 <1 '4<1<
Trichwocelhene pg/L 7 83 1 45 3 79 2 34 9 16

Vinyl acetate PAk <5 '5 <5 <5 <
V.Iny chiond pgL '1<4<< 5 14

NoteS
VOC samples analyzed using methodf 8260B
pgL micograms per- lte

Not det~ete at samnple taerong limtt
MW-213 was Dry
DOE FLAGS
4, Esli~mled, based on 00 dats or reporecl below RL
B Estimated, possibly based. high or false positie based on
blank data
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TABLE A-2
ANALYTICAL RESULTS, VOC. -OCTOBER 2009

ANNUAL LONG-TERM MONITORING REPORT - 201)9
Main Installation Defense DoW M..pnia Tennessee

Well ID MW-204A MW-204B MW-20!5A MW-205B MW-206A
Sample ID MW-204A-LA-10 MW-204B-LA-10 MW-205A-LA-10 MW-205B-LA-10 MW-206A-LA-10

Lab ID L09100256-M L09IW166-07 1-09100165-26 1-09100256,D) 1-0911)(1256-10
Data 10flQ()01) 1ow0()9 10/w(D01) 10fla()09 109�()D9

A..Iyt. units
1,1,1,2-TetmWIometIdn. P91L -0 5 �05 �05 �05 �05
1,1,1-Td�lbwth.n. P91L �j �j �j 'j �j
1 1,2 2-Tetmenl�oath.n. PgJI- -D5 0614 �05 '0 5 'o 5
1,1 2-TnMlocoethada, pgfL I �j �l
1.1-1),Olondath.n. Pile- �l �1 �l
1.1-Dichlonded.n. P91L �j
1,1-DcIwopd;pen. P91 �j 'j
1,2 �Tncllosolfdazono Pg, �j �j
1.2 �T.chlonopmPane PgA- I �j �j �j
1.2,4-T.,1,ionobenze. Pg& .1 �j �j
1.2,4-Tn.etJ,,Iftamom. PA �j �j 0 �j
1.2-1),=� Iompnofpane PBA- 12 �2 �2 < �2
1,2-DIommoethame P91L �l �j � 1 �j �j
1,2-1)ichlono� eniy pgfL I �l �j �j �j
1,2-DModeffme P91L �O 5 �05 �05 �05 �O 5
1,2-0,01coopmplane `9/L �j 'j �j
1,3,5 Twdethylidenzon. Pg/L 0 I �j
1,3-D.hlondide... P91L �j I �j �j
1.3-Di.hlordw.,ded. pg& �10 4 O 4 �04 �04 O 4
1.4-Deflosoldemoem -g"L �10 5 �10 5 �05 �O 5 '0 5
I-Chlorote.ane Pat 0 �j �j I �j
2.2-DcnI.fmpane P91L �1 �j �j 0 �j
2-Chlootd.isne 'BAL �j �l �j 0 .1
2-Hexandne PgA- 00 �10 01) -10 00
4-Chlonfloluene P91L �j 'j 'j �l �j
A,,et.n. 1,911- �10 '10 00 �10 '10
B..n. `gk �04 �0 4 �O 4 �10 4 �04
Bromot>enzene Pg1L �l �j �l �j 'j
WomocNo..1hon. `gk 0 0 .1 �j �j
Bromedichl . . . man. 09"L �O 5 -0 5 �05 �O 5 -D5
Bromofodd JgA- �j 0 �j 'j 0
Bromomemane P91L �j �j �j .1 0
Clandoin dintfick, PgA. I 1 �j 0 0
C.,don tesna.hlde P91L �j �l �j �j 0
cleomteenzed. gA. �O 5 D 5 -0 5 '05 �O 5
Chlorommand, P9fL �j �l � 1 �j �j
Chlomf.mn pgfL �03 0 177 J -0 3 �03 �O 3
Chlorometharys PgA- � I 0 . 1 0 W2 J B , 1
us-1,2-DOlorombede PA 6 45 6 13 23 5 29 5 18 6
cs-1.3 Di.hIbmampe. .9/L �o 5 '0 5 �05 '0 5 -0 5
Dblem.ehl.nimisthade -9/L �O 5 -0 5 �05 �o 5 �05
Did= ... Mano Pg'. �j �j I
D.N.,odift.m.emane P91L �j �j �j
Efldloenzene pg& �j I �j 'j �j
fle.acnIoordtalion. pg/L �06 �O 6 06 �06 �O 6
I..,pndpIIdenzene PgJL �j '1 �j �j �j
m- R�XIen. PgJL < �2 2 �2 <
MEK (2-13W.nory.) PGA �10 '10 00 �10 �10
MethI t-duftyl am., (MTBE) PgA �5 �5 '5 �5 '5
Methlene �odd. pg& 0 �j 0 �j �j
M1BK (,,.thyl so"I ketone) NA- -10 �10 �10 00 �10
Naphthalene P91L �j �l �j �1 �j
n-80,11denz.. -g& �j �j �j �j �j
n-Popyllia... pgAL � 1 �j �j �j 0
o-Xylens P91L �j I �j 0
0somopyltel... Pg/l. �l �j 0
... 13.tyttei PgA- �j I 'j �j
Styene vgf- �j
ten-B.tylIdenzere gVL �j
T.tmdlbdathane g/L 39 2 J 14 9 53 1 24 4 25 6
Ted.ne pg'L 1 �j �j '1
trans-1,2-Dichlorcentons, Pg& 1 I �j �l
Vans-1 3-DeN.Titnipene PgJL �j �j I 0 �j
T.chlofoeth.no pg(L 1 21 4 95 7 28 11 a 12 3
Tnchlonofl....th.. P91 0 �j I �j I
Vinyl wetate -g/L �5 �5 '5 '5 �5
Vinyl chlonce, pg/L �j �j 205J

Notes
VOC samples analyzed sing mmlocl 8260B
PgAL mleogams M [it.,
- Not ci.a�ndl at samplemoommg limit
MW-213 as D-y
DOE FLAGS
J Estmated! dasei on QC data o, dedoned! WI. RL
8 Est mated wasldly biased high . false doswe dosed on
blank data
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TABLE A-2

ANALYTICAL RESULTS, VOCs -OCTOBER2009
ANNUAL LONG-TERM MONITORING REPORT - 2009
Main Installation -Defens Depot Memnphis Ternessee

Well ID MW-205B MW-207A MW-207A MW-207B MW-2019A
Sample ID MW-20613-IA-10 MW-207A-IA-10 DUP6 MW-207B-LA-10 MW.208A-LA.10

Lab ID L091100256-1 1 L091006527 L09100165-29 L09100165-08 L.0l 00256311
Date 10/7/209 10/5f2DD9 10/52009 1016200 10/6/2009

Analyte Units
1.11,12-Tetrlachloroethan pWL <05 <0 5 <05 <05 <0 5
1,11-Trichionoethane, p9/L <1 <1 <1 <1 <1
1.I.2.2-Tetrachloroehane PA/ '0 5 '05 '05 '105 <0 5
1,1,2-TrMichcreane p0i <I <1 <1 <1 <1
I 1-Dich/oroethane iPg- < <1 <1 <1~
1,1-0,00chlrothn. pg&L ci<1< <1
1i1-Oichloropropee pgA I <1 01<

213-Tmichl...benzene pg/L Cll< <1 <1
i23-Tnctioropcpane ci ci ciL ~ <1 <I

1,24-Tnicl,...benzene `vt <1 'I 1 '1<
12,4-Timethylbenzeoe Wg

6
-i <I < '1<

1,2-0.bromo-3.horop-o~ane p9& <2 <2 <2 <2 <2
i.2-131bronoethane P9&L <1 <1 <1 I Cl
I,2-Dichl~boobnne Pg

1
L -i Cl '1 <1 ~

1,2-Dichloroethare `gfL '05 '05 '05 -'05 <0.5
1l2-Dicthloropropan. P <1 <1 <1 <
1,35S-Tnn,mthyIlbenzene PA

t
<1 C <1<1

I 3-Dc],lorobenzene P0/i <1 < <4< <1
1,3-Oshloropropane po/L <04 0'04 '0.4 <04 '04
1,4-D.chloroenzene pDt <0 5 <0 5 <0.5 '05 '0 5
1-Chloroihexsne volL <1 <I < <1
2 2-0ichI0opopan pgft <1 <1 <I <1
2-Chlototolune pg& <1 <1 <1 <1 <
2-H..eanoe pg/L '10 <40 '10 <10 <10
4-Chbootoluene PA/ <1 <1 <1 <1 <I
Acetone pg/L <10 <10 <10 <10 100
Beizene Pg/L <04 '0 4 '04 '04 <0 4
Bromnobenzene PgAL <I <I < 'I
3romochlorottmelne Pg/L <1 ci< I <
Bronnocbcnlorornethane . <9L 05 '05 '0 5 <0.5 <05

Bromomethane pg.6. '1 ci < <1 '
Carbon dial/tide pg`L Cl '1 < < <1
Carton l~etrchlonde polL 1 <1 I 1 23 < 1
Chlocotemnzn pgAL <0 5 <0 5 0 5 <0 5 <0 5
Chlonetnane pot ~ 1 ~ 1 ci <I1
Chlorofor pg/L. '03 9 72 9 65 3 64 <03
Chlormehane pg/i < 1<1 <1 <1I
ci-1.2-Dichioroethene pg/i 1 i 0 974 J 0 942 J 0 556 J 23 5
cis-1,3-Oichloraprpen.e pgAL <05 '05 <0.5 0 5 <0 5
D'brorcJioromethane pgit 05 0 5 '0.5 <05 '05
Dibno~n~onethens PA/ <1 <10
Dichlorodituoromenthane poIL <1 < <1 c 'I
Ethylbenzende PA

t
< <1 <1 ci

Hesa.. nborotadiene PA/ <06 <06 <06 <0.6 <0.6

in-,;p-Xytene pgVL <2 '2 <2 <2 <2
MEC (2-1ulanone) pgJL <10 <10 <10 <10 <10
Methyl Iulayl ether (MTBE) pg/L -a 0805i 0 8051J 0 9921J <5
Methylene cniande pg/L <1 <1 <1 <1 <1
MIDBK (meathyl isobuyl ketone) voAL <40 <10 <10 <10 <tO
Naphth-alen p0/i <1 <1<1<1
,BdSytyib~emzn PA

1
<I< < 1 -

n-Propylbenzen. pg/IL <1 <1<I1<
o-Xylene pJ/I- Cl <1 <1<I<
P-iaopropyltofuerne pg/I. ci <4 <1
sec-But1ylleanzene pg/L. ci Cl <1 <
Styrene pg1L <1 'I<1<
terl-Butyllbenzne pg/L <1 <1<1<1<
Tetrachloroethen. PgOIL 17 3 1 1 107 63 1 9268
Toluenne pg1L 1 < 1 < 1 0 <1
trans-1 2-Dichioonellhene PA <1 1 i <1 <I
trans-i 3-Dichlor1opropne po/L 't< <I '1 <I
Tnchioroethene pg/L 9 57 52 7 52 7 67 5 10 9
TrnChiolofl.,dnrometan pg

t
ci < <1 <1 <1

Vinyl acetate pg/i <5-5 <5 <5 <5
Vinyl Wenords pgVL <I< I 1<

Notes
VOC sam~ples analyzed uSing mnethod 620B
pg/t micrograms per iter

Not detected at samnplemprepulng limi
MW-213was, Dry
DOE FL-AGS
J Estimatedl based! on QC data orrepondI belo RL
6 Estimated possibly biased high or false positive based on
blank data
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TABLE A-2

ANALYTICAL RESULTS. VOCs -OCTOBER 2069
ANNUAL LONG-TERM MONITORING REPORT - 2009
Main Installation -Detense Depot Memphis. Tennessee

Well ID MW-2068 MW-209A MW-2098 MW-210A MW-210B

S~ample ID MW-208B-LA-10 MW-219A-1-A-10 MW-209B-LA-10 MW-210A-LA-10 MW-2108-LA.10
Lab ID 1_091005632 L09100165-28 L_0910030616 L09066-0 090165-10

Date 1w0D8209 101WI206) 10/l1WI209 l~y5J2009 10&20

Analyte Units
1.1I1.2-Tefrachlonoefane Pg.1. '0 5 <035 <0 5 '05 '0 5

1.l.1-Tricloroeffiane PgL <1 '1 <1 <I <1

I,1,2,2-Tet~rachtoehae PA. 0 678 '05 <0. 05 '0 5
1.1,2-Tnctloroethane p9L 'I <1 <1 '1

1,1-0ichloroethane PgL 'I <1<1'1'
1.1-1),cloroelhene <9LI <1<1<1'
i.1-boitoroprofpene Pgv& <1 <1<1<1
I,2,3-TncJ,aorobenzene P9,11 '1 -C '1 <1 '1
1.2,3-Tnchlorop-opane v9vk <1 'I 'I <1 <1
1.2,4-Tnchlorbenzen `9L <1 'I 'I <1 <1
12,24-Tnmethytbenzene pg& <1 '4 '1 'I 'I

1 ,2-Dilbcoo-3-1crlopropane '911 <2 '2 <2 <2 <2
1,2-Dibonnoethan, p9.1. <1 '1<1 - '1<
12-Oi~crloberzene P9kL <1<1 1 <1

I12-DIchloroehane Pgk '0 5 <0 5 '0 5 <0 5 '0 5

1,2-Dichloprosperon PgiL 'I <1 'I '1 ~
13.OtDcinkorobenzene PgAL '1 <1 <1 '1 '1
1.3-Oichlaropnropane `9AL <04 '04 <04 <04 <0.4

1.4-Oichlcrobenzene p~~~~~1911 <035 '05 <05 '0 5 <0.5
l-Chlorohexsne PAk <1 cI '1 <1 <
2.2-0'claoi-propane P91l <1 'I ' <1 '1

2-Chslorotolsene V91 <1 'I ' < <1

2-Hesanon Pgt '1 10 '10 <10 '10 0

4-ChlorsotlueneC Pg.& <1 'I '1 <1 <I
Acetone g9/L <10 '10 '10 <10 '10
Ben.en pDgk '04 '0 4 <04 <04 '0.4
Brmombarnzene pgAk I ci <1 <1 <1

Boromoni.oroetthane pgkL '1 <1 <' <1 <
Broaniodicloronrefthne pgVk <05 '0 5 <0 5 <05 '0.5

Brdonoor `pA '1 'I <1 <1 <1
Bromorrethane vg1 <1 '1 '1 <1 '1

Carton disuftide 119r <1 'i '1 <1 <I
Carbon lelachlomde PgAk '1 0 75J 'I '1~

CIldorobonzn PA '0 5 05 <05 '05 <0 5
Chlomoelhane P19 <1 1 <1 '1 'I
Olorodlor, pgIt Q136 0 132 J 0 194 J '0 3 '0 3

Chloroemelhane pgtL '1 <1 'I '1
os-1,2-Dkchlboroeene pgAk 206 <1 <1 1 63 0.995J
cis-1l3.Dichloropnproqen pWk <05 '05 '0.5 <05 '0.5
0ilboronochlonomelhae pg/t '05 '0 5 <05 <0 5 <0.5

DOrboarrmefhiane <1"~ '1 cI <i
OichMlorodtturomethane 1,90 <1 'I '1 <1 '
Ethyllbenzene ligVL <1 '1 <1 <1 <1
Hlexacblorod.taciene p91 <06 '0 6 <06 '06 <0 6

tsopropytbenzene PgL <1 <I '1 'I <1
in-. pXy1ene pgIL <2 '2 <2 '2 <2
MEK (2-Butanoine) p9/L '10 <10 '10 <10 <40

Methyl -btytl ether (MTBE) pgt1 <5 2 49 J <5 0 731 J <5
Methylene chfende pg

t
L -0 '1 <1 ci

MIBK (methyl isobutyl ketoe `9& <10 <10 <10 <10<1
Naphtihalene p9vk <1 <1<1< <1

n-Butyltbenzenea p9r_ '1< 1 1
nPropyItbenzene pgVL ' I' Ic

o-Xylene P)/I ci<4< <1
p~sopropyltoluene WA<1 ' <1 <1 <1

sec-B,,tIbenzne pgAI ci' I' 1
Styzene pg/I <I< i 1<
tert.Gutytb~enene pg/I ci< I 1<
Tetrachkoroethene pg/I 5.39 1 0276 J 8 48 9 39
Tolune - pg1_ <1 <I < < '1

trans-i1.2-Dichloroethene Pgri. '1 'I c '1 <1
trnms-13-OicloroproWen VDAk <1 '1 <1 <1 'I

Tnct-o~oethnene pgL37 8 0568J 30 8 4 92 7 78
T,-chloroflsroomethane pg/I 'I '1 <1 -ci <1

Vinyl acetate pgA- -c5 <5 <5 <5 <5

Vinyl hchlone pgL 'I< 1 1'

Notes
VOC samples analyzed using metosd 82608
p,/L micrograms per liter

Not detected at sample reponming limit
MW-213vcas ty
DOE FLAGS
JEstimated, based on QC data orreprte beow RL

B Estimated, possibly biased high or talse positie based on
blank data
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TABLE A-2

ANALYTICAL RESULTS. VOCS -OCTOBER 2D09
ANNUAL LONG-TERM MONITORING REPORT -2009
Main Installato,m -Defense Depot Memphis, Tennessee

W~qiitr It MW-211 MW-212 MW-212 MW.214A MW-214B
AembpltD- MW-211-ILA-10 MW-212-L-A-10 MW-212-L-A-100UP7 MW-214A-I-A.10 MW-2148.L-A.10

Labe ID L09100256-12 L-091DOZ300-17 -0910030-20 L~1-090(3030 L09100300-31
Date 50(7/2009 10/10/209 10110/200 10/11 /2009 1Q'1l/D09

Analyte units
1,11,i2-Tetrachloroe.thane <0L~ o5 '05 '05 <0 5 <0 5
T111-Trichloroehan pgVL <1 <1 <1 'I <1
1.1 22-Tetrachlborothanb pgf- '0 5 '0 5 <05 0 2474J 0 3534
1,1,2-Tndlorothare pgVL '1 <1 '1 <1 '1
11.D,chloroethane IJ9iL 02634 <1 '1 <1 <1

11-D~~~chloroethene jJ9'L~~P <1 <1 <1 <1 1
11-Dichloropropei~~~~~~~~~~~~~~~~e J9& <1 <1 '1 <1~~~~~~~~~~~~~~ <1

1I2.3-Trichlbolobenzene 1jA.< '1 <1 'I <
1I2.3-Trchloropropane ,ig`t <1 <1 <1 'I <
I.2.4-TrncIorobenzene OWL. <1 <1 <1 '1 <1
i,2.4-Ttimethy~lbenzee Vg/L <1 <1 <1' <1
1.2-Dbbmmo-3-hlonopopnre pgA- <2 <2 <2 2 <2
4,2-Dibromoethane pa/ '1 <1'1' <1
i.2-OdIchootvbemn.el <1 < 'I <1
1,2-Didbloroethane PAL 'r05 '05 '05 '05 soS
1,2-D0,loopropane pg/t '1 '1 <I < <
1.3,5-nmethyfbenzen Pgt1- '1 '1 '1< <1
1,3-1),dbl~orobeene PgfL ~ '1 <1 '1 '1 <1
1.3.Dichl1oroproparie <a 04 '0 4 <04 '04 <04
1.4-Dihlconbabnzen PgA <0 5 '0 5 <05 '0.5 <05
I-Chlbotobexane PgL '1 < <1 'V <1
2,2-D~chloropropare pgtm '1< <I C <1
2-Chlorotoluene P9A- '1 <1 'I <I <1
2-Hexa.non pg/I. '0 '10 '10 <10 '00
4-Chlorotoluene o9L. <1 c '1 <1 '1
Aceftone pgVL <10 <ID <10 <10 '50
Benzene pgt- '0 4 <0 4 '04 '0 4 '04
Bbomobenzene PA

t
'1 <1 <1'I<

Bromochlormnithane PAi ci <1 '1<I<
Bbaomoad'choromethane pg/I. <0 5 <0 5 '05 '0 5 sO 5
8romofor Pert- '1 '1 <1 <i
Brorbomethane PAI '1 ci < Cl<
Carbon disuffade pgtm I1 '1 ' '1 <
Carton tetrachloride WAfl <1 0 2714 0 2564 Q 8914 0 92J
Ctilorobenzene pgtL. <05 '0 5 '05 '0 5 <0 5
Chloroetlhane OWL& <1 '1 '1 <1 <
Chlorofor pgt 1 24 <0 3 <03 2 21 IS8
Chloromethane soT. <1<1Cl< '
cis-1,2-Dichloroetffene PA/.C 1< <I Cl
cis-1,3-1)ichioroprobene PA '05 '0 5 '05 <05 sOS
Dibromochloromethane sOa '05 <035 '05 <05 <0.5
Dibtonomeihane Pvtm <I '1 '1 < <1
Dichhlorodifluot'omethane, Pgt1- '1 <1 '1 < '
Ethyllbenzne Pg/L 'I 'I '4<1<
Hiexaclorobjtdiene Pg/I <06 <06 '0.6 <6 '0.6
ts.op'opybenzene pg/L '1 ci <1 <1
m-.p-Xylene Og/L '2 '2 <2 <2 <2
MEK (2-Butanone) pg/IL <10 <10 <10 '10 <0D
Methyl t-ttyiesaneer(MTBE) OWLm 05654 '5 <5 1544 1214J
Methylene <blonde pg/. '1 <1 <1 '1 <1
MIBK< (methyl isobutyl ketone) pg/I. <10 <10 '10 <10 '00
Nap~hthaene pgtm <1 'I <I Ci '1
n-Butyltbenzene pg/I <1 <1 <1'I
n-Propylbenzene pgIL <1 '1 '1Ci'
o-Xylene P9tm <I' I 1<
p-Isopnooyltoluene J9/I. <1<IC< <1
sec-Butyi~bezee pgIm <1 '1 '1 <1 <1
Styen pg&I <1 <1 Cl <1 <
ter-Butyltbenzere Pg9A- C' Cl Cl<1<
Tetrcl~dlorothene pgA& 08114 <I< 464 4 14
Toluen pg/i 'I '~ c '1
trans-i1.2-Dichlonoethene pg1I. 'I 'I < <5
trans-il.3Dichloropropene PA/I '1 '1 <1 ' <
Tnchloroethene Pg/i 1 2 38 4 39 3 26 2 25

Tnchlci-otluoromeli-sane ~~~pg&I I1 <1 CI ' <
Vinyl acetate pgtm <5 CS CS5 '5
Vinyl chloride pg/L <1 <1'Iii

Notes
VOC sam~ples analyzed using mbethod 82608
p9gl microgrmbs per lter

Not deteuct at sameple repaortng limit
MW-2I3was Dry
DOE FLAGS
JEstimated, based on QC data o, repored below RL

B Estimated possibly bialsed nigh or talse positive based on
blank data
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TABLE A-2'
ANALYTICAL RESULTS. VOC. -OCTOBER 2009

ANNUAL LONG-TERM MONITORING REPORT - 2009
Main Defense Depot Memphs Tennessee

Wall ID MW-215A MW2158 MW-216 MW-217 MW-218
Sample ID MW-215A-IA-l0 MW-2158-1-A-10 MW-216-LA-10 MW-217-LA-10 1AW-2113-1-A-10

Lab ID L0910030043 L09100300-46 1_09100� 47 _091DD255-23 LM100256-24
Data 10112�009 1wimoo!) 10112�009 IM,2009 1�

A.alyto Units
1,l,1.2-TetraMWcethane PgtL �O 5 -0 5 �05 �05 �O 5
1,I,1-TncJIdo.th.ne g/L �l 'l �l �l �l
1,i,2.2-TetmchIocethan. Pg/L 0 305 i 0199i �O 5 0 52 0 987
1,1,2-TncJnIcmMane g1L �l �j

PgfL �j
1,1-Dotilompropene gJL �l �l j
1,2,�Tncldlorotdenzene �A_ 0 'l �j
1.2,�Tnchloomp.n. PA 0 I 0 705 J .1
1.2,4-TndhIocba.n. Pg&
1,2 4.TmmthTta�en. PA
l,2-Dbmmo-3-clswop,.,an. PA �2 �2 �2 -2 �2
1 2-Diono...Mand Pg/L �j �l �l �l �l
1 2-Dbisnondtoemene Pg1L �j �l �j I �j
1 2�Dchloroethane P91L �O 5 �O 5 -0 5 'D 5 0 344 J
1 2-Dchlorop-opem, V91L .1 �j 0 507 J
l.3,5-TmnethyIftau,.. P9A �l 0 0
1,�Diclnbndtbancuma P91L �l �l �j �j
1,3 Diclilomprapane P91L �O 4 �04 �04 O 4 �04

P91L O 5 �05 �05 �O 5 �O 5
1-Chlontio... Pg/L �j 0 �l �1
2.2-Dichlon,,,roparie P9fL I .1 'l �j
2-Chlomol.ene, P9fL 0 �l �l �l
2-He.anone Pg1L -10 00 '10 00 �10
4�Chbndtcluene pg� 0 �l �j I �l
Adatons Pg/L '10 00 '10 00 �10
Benzene L91L �O 4 �O 4 �04 �04 �04
Bnomoln.moym P91L .1 �l �j

WA �j �j 0
Bromocchlormetheane P91L �05 �05 �05 �05 �05
Broalotomn P91L �l 0 �l �j 0
B..eUnane P91L �l 0
Caftor, dt.uride PgAL . 1 � I
Carbon tdb�nlonde Pg/L 0 579 J 1 17 1 556 10 1
Cho� ene Pg1L �O 5 �O 5 �05 �O 5 �O 5
cNocoaftne PDIL � I 'l � 1 � 1 I
CMrot.. 91 1 43 0 686 �03 5 24 2 49
ChIcronmth.,,e PDT I � 1 � 1 , 1 � 1
.. 4,2-Dichlorcethene Pg/L .1 � 1 � 1 1 8 0 4N J
as-l,�Dichl.mpmpane Pg1L �O 5 'D 5 �05 O 5 -05
Dibromochivornothane PD& �O 5 �05 �05 O 5 �05
Dibromortieftne g/L
Dchlorociffluctronufth.n. P91L
Eth,11banzon. Pg&
He.acnlombutacheim PA �06 O 6 �06 '06 �O 6
Is.p.pyltdavere pgVL 0 �l 0 � 1 � 1
,n,,Xlene Pg/L �2 �2 < -2 �2
MEK (2-Butanon.) g/L 00 00 '10 �10 �10
Methyl t-butyl cilia, (MTBE) PgJL 1 52J 0 578 J �5 �5 5
Methlene chlond. 119& �1 �j I �j I
MIRK (mothyl is.tPtyl ketone) PA �10 �10 �10 '10 �10
Naphftl.M P91L

PA
n-prmpybemens gJL j I
O-xy$.. PgAL I
p4sopr.pyltoluene PgAL �j
sed-B.tyltomo.. PA
Styrene P9Vl_
hm-Bulylde�ene P9JL
Tecactlorcem.n. g1L 4 91 5 33 �l 29 9 163
Toluene g1L �j
Vm.-I�2-1),ch1voetherie P91L
tws-l,�DIcIAP.,,,ope.e PgA �j 0 �l
Tn.h1ordethene g/L 88 1 76 32 9 42 5
Tnchlatifluorom.Man. N& 1 I �l 0598i
Vinyl acetate Pg`L �5 .�5 .5 �5
Vini w1caida, g1L

Notes
VOC sonples, wallyzed using .. 0,od 82608
pg)L vogran,. R., War
� Not cetecled I sample PWng linift
MW 213 �as Dry
DOE FILAGS
J Est Pated based on QC data . napned cat. RL
B Estnudeo possibly based high c, false .sft,�a based On
bank data
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TABLE A-2
ANALYTICAL RESULTS, VOCs -OCTOBER 20D9

ANNUAL LONG-TERM MONITORING REPORT -2D09
Main Ins~.lalltio -Defense Depot Memplis, Tennessee

Well ID MW-219 MVV-229 MW-229 PZ-03 P2-O5
Sdample ID MW-219-LA-10 MW-229-1-A-10 MAW-229-1-A-10 DUP8 PZ-03-LA-10 PZ.0S-LA.10

Lab ID L09100256-25 L_0910025633 LD0910)256-3 L09100300-25 L_09100300-26
Date 10082009 1D/r0W9 10/8/2009 10/111/20D9 10/1/200

Analyte units
1,1I2-Tetnadhlorethaoe pgA '05 <05 '05 <05 '05
II,1I-TncIoroethane PA/ <1 <1 <1 <I <1
1,122-Teb-cscttooethane PAi <0 5 <05 <05 <05 '05
1.1,2-Tachloroethae PA/ <1 1 <1 <I '1
11.O,choroettane, PAf <1 'I '1 <i <
1,1.D,ch1oroetnene PA1 1 <I <1 <1 <1
1,11-D,cblmpropene pg& '1 <I<< <1
1,2,3Tnc~onolaanzene PA1 <1 'I<1' <
I.2,3-Tecoropropane pg/ '1 <1 <I <1
1,24-TncfloroIbenzene PA 1 <1 'I '1 '1
1.2,4-TInmethylbeoenie PA/ <1 <I <1 <I <I
1.2.Diliono-3cloropropan.e PA '2 '2 2 <2 '2
1.2-Ditbramdethane PgAI ci <I1 <I ~
I12-Dioblorothane PAf 0 875 <05 '0 5 <0.5 ' 5

I.3,&Tnmethytbenzene '1 ~ I <1 <1<
I13-DiMIlorobenzan PAt 1 <1 <1 <1 '1
1,3-DichIaoropropneg/. 'A 04 <04 '04 <04 '04

14-Dichlcrobenzeno ~~~~Pg/ '056 0 217 J 0 181 J 0 147 J <05
1-Chlorohexane ~~~~~PA1 <I '1 '1 '1 c

2.2-Dichtaop-opane pgl '1 <1 '1 <1
2-Chlorotolene pgA <1 ci <I <1 '1
2-Hexanore P9I <10 -<10 '10 '10 '10
4-Chlorotolune pg/ -ci 'I <1 '1 '1
Acetone pg/ <0 10 < 10 < 10 ID100
Benzene, PA/I '04 '04 '04 '04 <04
Broclmoezene Pg/I '1 '1'1'I
Bronochloroteth~and Pg/I 'I <I<1'1
BnonoicWIloronmedine i/. <A 05 <05 '05 '0.5 '05
Bronoto~n, PAg '1 '1 '1 'I <
Brornmelhane jigI '1 '1 '1 <I
Carban disulfide P '1 <1 <I < I
Carbon tebachhlonde P pg/ ' cic <1 '1
Chrombenzene, (g/ '05 <05 '05 '05 <05
ONoroetane P <1 <1 '1 'i ci
Chlorofo.n pgt <03 '03 '03 0 192/ J'03
CHWOroethane PA/ '1 'I ci <1 -cI

cis-12-Dichloroethene ~~~pg/ 0 935/ <1 <1 'I <1
cis-13-Dichloropropone ~~Pg/A <05 <05 <05 '0.5 <05

Dibromochlworomethsne PA/l <05 <0.5 <05 <0 5 <05
Dpbr.,omomeane PAk '1 '1 ci ci
Dichlorcdituocromethane PAg <1 <1<1<I<
Ethylbaenzene pg/I '1 cici'1
Hexamchloaottadiene pgAI. '0 6 <0 6 <06 <06 <0 6
Isoprpylbenzene PA/ <1 <I ci <I '1
m-p-Xylene PA/ '2 '2 <2 '2 <2
MEK (2-Butanon) pA/ '10 '10 <10 <10 <10
Meth~yl I-btyl ether (MTBE) pA/ <5 '5 <5 <5 <5
Meth,ylene cnloide pg/ '1 <1 <1 <1 <1
MIBK (mehylsobstl ketone) PAI <10 <10 <10 <10 <ID
Naphtlhalene pg/I c <I I <I-c
n-Bulyflbenzena pg/I <1 <1ci
n-Propylbanzerne pg/L '1 1ic 1c
oXylenie pg/ <I'1'I'
p~sopropyltoluend pA/ ci' 1 I<
sec-Duylybencene pg/ ci'1' 'I
styrane PgA 'I<1< ci <
tari-13,yliaenzene gI <1 <1< <1 <
Teftac~ltoroethene PgA 26 9 <I-< 399K
Toluene PgI '1 <1 <I '
tr.an-12-Oichlo.oeff,dn. Pg& 'I <1'1
tran-I.3-Dchlororpenea PA/I <1 <I'I'I
Tnchloroelhene pA/ 2 09 <1< 1 23 <
JTichlanoftuoromethane p9.1 '1 '1 'I<1
Vinyl acetate pA/ <5 <5 <5 <5 <5
Vinyl chloride pg/ <1 <1 '1<I<

Notes
VOC samples analyzed usling method 826()B
Pg/I - irogams Per liter

Not detectecd at samplemrpeolng Ilt
MW-2l3 was Dry
DOE FL-AGS

JEstimnated, basead on QC date or reported below RL
B Estimated, psiby, biased high or false positive based oct
blank data
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Annual Long-Term Monitoring Report-2009 February 2010
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DATA QUALITY EVALUATION

Long-Term Monitoring (LTM) at the Main Installation was conducted by HDRIe 2 M during two sample

events in 2009. Wells were selected for sampling in accordance with the Long-Term Groundwater

Monitoring Plan (LTM Plan) (CH2M Hill, 2004). Groundwater samples were submitted to Microbac:

Laboratories in Marietta, Ohio for analysis. The field and laboratory procedures were performed in

accordance with the Remedial Action Sampling and Analysis Plan, Rev. 0 (RA SAP) (MACTEC, 2005).

The data quality evaluation (DQE) process involves assessment of all field and laboratory procedures,

including independent data validation completed by Diane Short and Associates, Inc (DSA) in accordance

with the RA SAP. The data validation forms are included in this appendix. This assessment is designed

to evaluate problems with the quality assurance (QA)/quality control (QC) associated with the laboratory

data and potential impact to the data quality objectives (DQOs). The DQE findings are summarized in the

following sections.

FIELD ACTIVITIES AND FIELD QUALITY CONTROL

The field effort included the collection of groundwater samples from designated wells and piezometers

during the semi-annual and annual LTM events in April and October 2009, respectively. The LTM well

locations are shown on Figure 2 of the report. Field QC samples were collected at selected wells to

evaluate sampling technique and decontamination procedures. These samples included field duplicates,

trip blanks, and field equipment (rinsate) blanks. Additional samples were collected at selected locations

for matrix spike/matrix spike duplicate (MS/MSD) analyses in the laboratory. Sample bottles met U.S.

Environmental Protection Agency (USEPA) requirements for environmentally clean containers.

Documentation of the sampling was performed in the field to ensure that the sample collected, labeling,

chain-of-custody, and request for analysis were in agreement. Sample labels were pre-printed to facilitate

sample tracking from the field through the laboratory. Documentation of the sampling was performed in

the field to ensure that the samples collected, sample labels, and chain-of-custody (COG) records, which

were generated electronically using a personal digital assistant (PDA) supplied by the laboratory were

consistent. Where necessary, COG forms were filled out manually. Custody seals were placed on each

sample cooler prior to shipment by common carrier.

ANALYTICAL METHODS

The groundwater samples were analyzed for Target Compound List (TCL) volatile organic compounds

(VOCs) by method SW 8260B.

B -I
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Annual Long- Tern Monitoring Report-2009 February 2010
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LABORATORY QUALITY CONTROL

The laboratory QC program, including sample handling, laboratory control, and reporting, is documented

in the RA SAP. Sample handling includes documentation of sample receipt, placement in storage, lab

personnel using the sample, and disposal. The laboratory control consists of instrument calibration and

maintenance, laboratory control samples (LCS), method blanks and matrix spikes. Reporting of the

laboratory control data was planned prior to the collection of the data, allowing the laboratory to place the

appropriate information into the data package so that the DQE could be performed in a timely manner.

DQE SUMMARY

The objective of the DQE was to provide a review of the chemical data reports submitted by the

laboratory and to assess the data in relation to the data quality objectives stated in the RA SAP. The DQE

consisted of review of laboratory QC data and field QC parameters, and flagging of the data as usable,

usable with qualification, or unusable in accordance with the DQE standard operating procedures (SOPs)

using the criteria stated in the RA SAP for each analytical method performed. The following information

was reviewed:

* Sample Integrity (Deliverables)

* Sample Completeness

* Sample Holding Times

* Laboratory Methods for Extraction and Analysis (Calibration, Internal Standards)

* Method Accuracy (bias) and Precision (Surrogates, Matrix Spike/Matrix Spike Duplicates

(MS/MSD), LCS Recoveries)

* Laboratory Performance Criteria (Blanks, Instrument Performance Check)

Field QC parameters were evaluated through field duplicates, field blanks, field documentation, and

shipping criteria.

The DQE was summarized by use of flags that indicate to the reviewer that the data being considered has

been qualified using the established criteria. Sample delivery group (SDG) narratives detailing the

evaluation of the laboratory data by DSA are included as attachments in this Appendix. The SDGs and

associated groundwater samples are listed on Table B-1.

The following sections discuss only those deficiencies encountered during the evaluation that resulted in

qualified and/or unusable data.

B-2
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The following sections provide summary discussions of the required data qualifications for each sampling

event. A Level Ill DQE was performed and the data quality indicators (DQls), expressed in terms of

precision, accuracy, representativeness, comparability, completeness, and sensitivity, were assessed. This

included the evaluation of sample integrity, holding times, trip blanks, field blanks, method blanks,

internal standards, surrogate recoveries, matrix spike/matrix spike duplicate (MS/MSD) recoveries, LCSs,

and field duplicate precision. The results of the DOQI assessment are provided below.

Precision

Field duplicates were collected to assess sampling precision. They consisted of replicate grab samples

collected concurrently with the associated field samples. Precision is best expressed in terms of relative

percent difference (RPD). Field precision goals were met for the duplicate sample pairs collected during

the two LTM sampling events. Laboratory precision is discussed in more detail in the attached narratives.

Accuracy

Accuracy or bias was measured through the analyses of LCSs and MS/MSDs. Sample specific accuracy is

measured through surrogate recovery. Accuracy is expressed as percent recovery (%R).

Although there were two elevated LCS recoveries observed in the October event, all associated data and

qualified J and as such are valid. Accuracy goals based upon LCS were met. Further discussion of the LCS

and MS/MSD recoveries is provided in the attached DQE narratives.

RepresentativenEss

Representativeness refers to the degree sample data accurately and precisely describes the population of

samples at a sampling point or under certain environmental conditions. Samples that are not properly

preserved or are analyzed beyond holding times may not be considered representative. Review of

sampling procedures, laboratory preparation, analysis holding times, trip blank and field blank analysis

help in providing this assessment.

Sampling procedures followed the RA SAP and were considered representative of the matrices collected.

Laboratory preparation and analysis followed method guidelines.
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Comparability

The selection of standardized methods and consistent laboratory practices facilitates the comparison of

data between LTM events. Past LTM data are comparable to recent events. Consistent methodology has

been maintained throughout the LTM sampling events.

Comnifeteness

Completeness is determined for both field and analytical objectives. Field completeness is calculated

from the number of samples proposed versus the actual number of samples collected. Analytical

completeness is expressed in terms of usable data. The project completeness goal for DDMT is 90% as

stated in the RA SAP.

Data from the two LTM events in April and October 2009 were greater than 97% complete and therefore met

the completeness DQO.

Sensitivity

Analytical sensitivity is the concentration at which the measurement system can quantitate target analytes

in the environmental matrices of concern. Analytical sensitivity is expressed in terms of the reporting

limit (RL), which is provided by the respective laboratories as their reasonable and defensible quantitation

limit for environmental samples above the method detection limit (MIDL), which is established by each

laboratory using pure water or clean matrix. The analytical method RLs and MDLs were compared to

groundwater protection standards and were determined to meet the overall project objectives.

The following sections discuss only those deficiencies encountered during the evaluation that resulted in

qualified and/or unusable data.

Semi-Annual Event - April 2009

A total of 81 groundwater samples including 63 field samples and 18 QAJQC samples (duplicates,

MS/MSD, trip blanks, rinsate blanks) were collected from 63 LTM wells in April 2009. Two planned

wells were not sampled; MW-213 was dry and MW-104 was inaccessible. Samples were analyzed for

TCL VOCs. The data are usable with qualifications as described below:

PCE was qualified as estimated J in one sample (MW-36-LS-9) based on MS/MSD recovery. The

result could be biased low approximately proportional to the recovery.
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* When a high LCS recovery is associated with a non-detect in samples, no qualifier is added since

the indicated bias is high. When the target is detected, the result is qualified as J. Data could be

biased high proportional to the LCS %R. All results associated with low recoveries are qualified

J. Only three samples had detections above the RI. including MW-100B-LS-9, MW-125-LS-9,

and MW-208-LS-9. Based on marginal exceedance guidelines, only those analytes falling outside

of 60-140 retained the J flag. Only one sample MW-39 had a low LCS for PCE and was qualified

J. The other analytes with low LCS recoveries were not contaminants of concern and will not

impact the use of the data.

* Contamination was observed in some method blanks. Whenever methylene chloride, acetone, 2-

butanone or phithalate esters are detected in associated samples at a level less than lIN the method

blank (corrected for dilution), the result is qualified as UB, the corrected method blank level. Such

results are usable as non-detects.

* There were detections observed below the reporting limit in the field blanks, including methylene

chloride, chloromethane, and acetone. When analytes are present in both the field blank and the

associated samples, the results in the samples are qualified in the same manner as for method blanks.

* Any result reported below the reporting limit (RL) but above the method detection limit (MDL) was

flagged "J" and considered an estimated result (unless overridden by other QC flags).

Annual Event - October 2009

A total of 122 groundwater samples including 95 field samples and 27 QAIQC samples (duplicates,

MS/MSD, trip blanks, rinsate blanks) were collected from 93 LTM wells in October 2009. Samples were

collected from two screened intervals in MWIOI and MWIO7. Two planned wells were not sampled;

MW-213 was dry and MW-104 was inaccessible. Samples were analyzed for TCL VOCs. The data are

usable with qualifications as described below:

* Several COC discrepancies were reviewed and determined not to have impacted data quality.

• PCE was qualified as estimated J in one sample (MW-204A-LS-10) based on MS/MSD recovery.

The result could be biased low approximately proportional to the recovery.

* When a high LCS recovery is associated with a non-detect in samples, no qualifier is added since

the indicated bias is high. When the target is detected, the result is qualified as J. Data could be

biased high proportional to the LCS %R. All results associated with low recoveries are qualified.
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Vinyl chloride in two samples (MW100B-LS-10 and MW2OSB-LS-1O) and MEK in one sample

(MWOI-LS-IO) were qualified J based on elevated LCS recoveries.

* Contamination was observed in some method and trip blanks and resulted in B qualifications for

associated data. Whenever methylene chloride or acetone is detected in associated samples at a level

less than I Ox the method blank (corrected for dilution), the result is qualified as UTB. Such results are

usable as nondetects. For other targets, the factor used is 5x.

• Any result reported below the reporting limit (RL) but above the method detection limit (MDL)

was flagged "J" and considered an estimated result (unless overridden by other QC flags).

SUMMARY

The sample data from the April and October 2009 LTM events at the Main Installation met the data

quality objectives and are of sufficient quality to support the evaluation of remedial actions.
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TABLE B-i

SOS SUMMARY TABLE
ANNUAL LONG-TERM MONITORING REPORT - 2009
Main Installation - Defense Depot Memphis, Tennessee

SDG Groundwater Samples Quality Control Samples

Semi-Annual Samoling Event - April 2009

MW-25A-LS-9 MW-200-LS-9 MW-208A-LS-9 DUP4-LS-9
MW-26-LS-9 MW-202A-LS-9 MW-208B-LS-9 MW-i 08-LS-9-MS
MW-52-LS-9 MW-202B-LS-9 MW-21 OA-LS-9 MW-108-LS-9-MSD

L09040213MW-90-LS-9 MW-204A-LS-9 MW-2108I-L-S-9 TB-040609-LS-9
L09040213 MW-96-LS-9 MW-205B-LS-9 MW-216-LS-9 TB-040709-LS-9

MW-i108-LS-9 MW-206A-LS-9 MW-21 9-LS-9
MW-197A-LS-9 MW-206B-LS-9 DR2-6-LS-9
MW-i197B-LS-9

MW-39-LS-9 MW-198-LS-9 MW-218-LS-9 OUP1-LS-9
MW-39A-LS-9 MW-i199B-LS-9 MW229-LS-9 DUP2-LS-9
MW-64-LS-9 MW-203A-LS-9 DR1-1A-LS-9 DUPS-LS-9
MW-86-LS-9 MW-203B-LS-9 DR1-4-LS-9 DUP6-LS-9
MW-88-LS-9 MW-204B-LS-9 ORl-5-LS-9 DUP7-LS-9

L09040270 MW-94A-LS-9 MW-209A-LS-9 DR1 -5A-LS-9 MW-39-LS-9-MS
MW-i1OOB-LS-9 MW-209B-LS-9 DRi1-6-LS-9 MW-39-LS-9-MSD
MW-i113-LS-9 MW-215B-LS-9 DR1-6A-LS-9 MW-209A-LS-9-MS
MW-125-LS-9 MW-217-LS-9 DR2-3-LS-9 MW-209A-LS-9-MSD
MW-141-LS-9 TB-040809-LS-9

TB-040909-LS-9
MW-62-LS-9 MW-207B-LS-9 MW-214A-LS-9 DUP5-1-S-9
MW-92-LS-9 MW-207A-LS-9 MW-214B-LS-9 TB-041 009-LS-9

L09040275 MW-97-LS-9 MW-21ii-L-S-9 MW-215A-LS-9
MW-98-LS-9 MW-212-LS-9 DR2-2-LS-9

MW-205A-LS-9
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TABLE B-I

SDG SUMMARY TABLE
ANNUAL LONG-TERM MONITORING REPORT -2009
Main Installation - Defense Depot Memphis, Tennessee

SDG Groundwater Samples Quality Control Samples

Annual Sampling Event - October 2009

MW21-LA-I0 MW-202B-LA-i10 DR1-1-LA-10 DUP-1 -LA-i10
MW38-LA-i 0 MW-203A-LA-i10 DRi-iA-LA-1 0 DUP-6-LA-i10

MW39A-LA-1 0 MW-203B-LA-i10 DR1-2-LA-1 0 TB-100609-LA-i10
MW89-LA-1 0 MW-204B-LA-10 CR1 -3-LA-i10 TB-i100509-LA-10

MW108-LA-10 MW205A-LA-10 DR1-4-LA-10
L091 00165 MWi115-LA-10 MW207A-LA-10 CR1 -5-LA-i10

MW125-LA-10 MW-207B-LA-i 0 DRi1-SA-LA-10
MW141-LA-10 MW209A-LA-10 DR1-6-LA-10

MW-i197A-LA-10 MW-21OA-LA-10 DR1-6A-LA-1 0
MW-197B-LA-10 MW-210B-LA-10 DRl-7-LA-10
MW199A-LA-10 IW-06-LA-10 DR1 -8-LA-1iO
MW-202A-LA-1 0

MW25-LA-10 MW-i101-TOP-LA-i10 MW206B-LA-10 DUP-3-LA-10
MW26-LA-10 MW102B-LA-10 MW208A-LA-1 0 DUP-8-LA-10
MW34-LA-1 0 MW107T-LA-10 MW2O8B-LA-1 0 LTM-RBl -LA-i10
MW64-LA-1 0 MW107B-LA-10 MW21 1 -LA-i 0 LTM-RB2-LA-i10

L09100256MW96-LA-1 0 MW142-LA-1 0 MW21 7-LA-i10 MW2O4A-LA-1 0-MS
L09100256 MW97-LA-1 0 MWI99B-LA-10 MW21 8-LA-i10 MW204A-LA-1 0-MSD

MW98-LA-1 0 MW2O4A-LA-1 0 MW219-LA-10 TB-i100709-LA-i10
MW99-LA-10 MW205B-LA-1 0 MW229-LA-1 0 TB-100809-LA-10

MW100B-LA-10 MW206A-LA-1 0 0R2-6-LA-10
MWi101-LA-i10
MW39-LA-1 0 MW94A-LA-10 MW-21 4A-LA-10 DUP-2-LA-i10
MW52-LA-10 MW103-LA-10 MW-214B-LA-10 DUP-4-LA-10
MW62-LA-10 MW1 04-LA-10 MW-21 6-LA-i 0 DUP-5-LA-i10

MW63A-LA-10 MWi113-LA-10 IW-0b-LA-1 0 CUP-7-LA-10
MW638-LA-1 0 MWb40-LA-1 0 DR2-b1-LA-b0 DUP-9-LA-10
MW85-LA-1 0 MW-200-LA-1 0 DR2-2-LA-10 DUP-10-LA-10
MW86-LA-1 0 MW-i198-LA-i10 DR2-3-LA-1 0 MW52-LA-10-MS

L091 00300 MW88-LA-1 0 MW-209B-LA-1 0 DR2-4-LA-1 0 MW52-LA-1 0-MSD
MW93-LA-10 MW-2b2-LA-1 0 DR2-5-LA-1 0 MWi04-LA-10-MS
MW90-LA-1 0 MW-21 5A-LA-1 0 PZ-03-LA-b10 MW104-LA-10-MSD
MW92-LA-1 0 MW-215B-LA-10 PZ-06-LA-1 0 MW-2b1SA-LA-10-MS

MW-21 5A-LA-10-MSD
TB-100909-LA-10
TB-101209-LA-10
TB-101609-LA-10
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ORGANIC DATA QUALITY REVIEW REPORT

VOLATILE ORGANICS SW-846 METHOD 8260B

SDG: L,090402 13.L09040270.1L09040275

PROJECT: Memphis Defense Depot. LS-9 for e2m. Texas

LABORATORY: Microbac Laboratories. Inc.. Marietta. OH

SAMPLE MATRIX: Water

SAMPLING DATE (Month/Year): April 2009

NO. OF SAMPLES: 8260B: 81 aqueous samp~les: including 5 trio blanks

ANALYSES REQUESTED: SW-846 8260B

SAMPLE NO.: -See attached result forms and associated EDD

DATA REVIEWER: Richard Kulp

QA REVIEWER: Diane Short and Associates hine. INITIALS/DATE: ____

Telephone Legs included Yes-__ No _X__

Contractual Violations Yes-__ No _X__

The project QAPP (I11/05), the EPA Contract Laboratory Program National Functional Guidelines for Organic
Review, 1999 and 200 1, and the SW-846 Method 8260B have been referenced by the reviewer to perform this
data validation review. The EPA qualifiers have been expanded to include a descriptor code and value to define
QC violations and their values, per the approval of the Project Manager. Per the Scope of Work, the review of
these samples includes Level III validation of all chains of custody, calibrations and QC forms referencing
the QC limits in the above documents.
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I. DELIVERABLES
A. All deliverables were present as specified in the Statement of Work (SOW), SW-846, or in the project
contract.
YesX No_
This rprt has been requested to include the following review: Holding times and sample integrity (chains of
custody, sample log in), Calibrations, Summary QC.

B. Chain of Custody Documentation was complete and accurate.
Yes X No__

C. Samples were received at the required temperature, preservation and intact with no bubbles.
Yes X No__
EPA ~regulations (Se-eFederal Register, March 12, 2007, 40CFR Part 122) require only that the temperature of
samples delivered to the laboratory be equal to or less than 60 C. The sample receipt conditions are fully
compliant with applicable regulations.
8260B samples cannot be checked for pH on receipt. pH is checked for 8260B samples at nin time.

As has been noted in previous samplings from this site, a number of the 8260B samples were not at pH < 2, due
to the buffering capacity of the water. No qualifiers are added. Most samples were analyzed within 7 days.
Thus the practical implications of pH outliers are minimal.

II ANALYTICAL REPORT FORMS
A. The Analytical Report or Data Sheets are present and complete for all requested analyses.
Yes X No_

B. Holding Times
1. The contract holding times were met for all analyses (Time of sample receipt to time of analysis).
Yes X No_

2. The Clean Water Act (40 CER 136) or method holding times were met for all analyses (14 days fr-om time of
sample collection to analysis or extraction).
Yes X No__

III. IINSTRUMENT CALIBRATION - CC/MS
A. Initial Calibration
1. The Response (RF) and Relative Response Factors (RR.F) and average RRF for all compounds for all
analyses met the contract criteria of >0.01I for volatiles and 0.05 for semi-volatiles.
Yes X No NA-

Method 8260: Per the project manager, the 2001 EPA CLP validation guidance has been applied to the
common "poor responders". Acetone, 2-butanone, and 4-methyl-2-pentanone are the compounds for which any
calibration response factors below 0.05 have been observed. The validation guidance used for this project
allows for a response of 0.01 for these compounds if spectral integrity can be verified at low concentrations.
These spectra are not commonly provided and are not part of the deliverable for these data sets. The laboratory
has been tasked with providing to the client verification that the 0.01 RE is valid. Given the spectral verification
is available, the data are not qualified for response >0.01 < 0.05. No data have been qualified.

Most of the low-responding compounds are highly water-soluble and capable of hydrogen bonding with water.
This decreases their purge efficiency and results in the relatively low response. The implication of this low
purge efficiency is that a relatively low absolute recovery of such compounds is achieved in the purge step of
the analysis. If this recovery is consistent, reasonable accuracy and precision can be achieved in a given matrix,
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which is indicated for the lab matrix by acceptable recoveries in LCS and calibration checks. However, this
causes these targets to be more sensitive to matrix variations that impact purge efficiency (such as ionic
strength or the presence of varying levels of soluble non-target organic material) than are the more hydrophobic
compounds typically analyzed by this method, and as a result they are more likely to exhibit matrix bias.

2a.The relative standard deviation (RSD) for the five point calibration was within the 30% limit for the CCCs.
Yes X No- NA__
This is a method requirement and indicates that the analytical system is in control.

2b.The relative standard deviation (RSD) for te five point calibration was within the 30% limit for all other
compounds, the average %RSD was < 15%, or a linear curve was used.
Yes X No NA__

3. The 12 hour system Performance Check was performed as required in SW-846.
Yes X No- NA-

B. Continuing Calibrations
1. The midpoint standard was analyzed for each analysis at the required frequency and the QC criteria of > 0.05
(.01I for CLP 2001 VOA) were met.
Yes X No NA__

2. The percent difference (%D) limits of + 25% were met. The 2001 NFG also allow for 40% D for the poor
responders (pr). For other compounds the QAPP notes rejection of detected compounds with %D > 40%.
Yes_ No X NA_
See te tables below. When tere are no detections, unless the %Dis biase low and so large as toindicate a
significant probability of false negatives, no qualifiers are added for %D outliers when targets are not detected
or for a high recovery for undetected compounds. Data are qualified JC#, where # is the %D. There could be
variability to the data as there is variability to the response.

The QALPP indicates that compounds in a run should be rejected if the %D is > 40%. We interpret this to mean
that non-detects should be rejected and that detected targets should be J-qualified, which is the normal
validation process for rejection. Note that in the cases below where %Ds are above 40%, the bias of the CCV is
high. Professional judgment is that high bias CCVs with a%D above 40%should not be rejected for non-
detects.

Method 82600Outliers: The table below shows the outliers observed in CCVs for thismethod. This compound
is also low in most of the LCS's and data have been qualified for those low recoveries.

SDG BATCH I Analysis Date Analyte Bias %DI Qualifier
L090D40270 WG299719 0411412009 08:41 Vinyl Acetate low 47.4 None ND

IL09040270 WG299729 104/14/2009 12:19 Vinyl Acetate high 81.4 None ND
IL09040275 WG299729 104/14/2009 12:19 Vinyl Acetate high 81.4 None, ND I

IV. CC/MS INSTRUMENT PERFORMANCE CHECK
The BFB (VOA) performance check was injected once at the beginning of each 12-,hour period and relative
abundance criteria for the ions were met.
Yes X No NA__

V. INTERNAL STANDARDS
The Internal Standards met the 100% upper and -50%/ lower limits criteria and the Retention times were within
the required windows.
Yes X No__ NA__
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The Case Narrative for SDXI L09030265 lists internal standards out for two samples, but the samples listed are
not part of this set.

VI. SURROGATE
Surrogate spikes were analyzed with every sample.
Yes X No_

And met the recovery limits defined in the QAPF of 70 -130% for VOA and 45-135% for SVOA base/neutral
fr-action or 35-140% for the acid fraction. For SVOA, one surrogate per fraction is allowed to be at 15 - 150%.
Yes X No__

VII. MATRIX SPIKE/MATRIX SPIKE DUPLICATE
A. Matrix spike (MS) and matrix spike duplicates (MSD) were analyzed for every analysis performed and
for every 20 samples or for every matrix whichever is more frequent.
Yes X No_ _
There are 3 MS/MSDs.

Method SDG Client Sample ID Lab SamnpleID-
8260B5030B L09040213 MW-108-LS-9 L09040213-02

8260B\5030B L09040270 MW-209A-LS-9 L09040270-08
82608\5030B L09040270 MW-39-LS-9 L09040270-14

B. The MS and MSD percent recoveries were within the limits defined in the QAPP of VOA at 70 - 130%
with 5 compounds allowed to be within 60 - 140%;
Yes__No XNA_
The full target list has been spiked. All data having recovery outliers out of QAPP limits have been
qualified and the project manager will make the decision regarding which qualifiers can be removed per the
5 compound allowances.

Method 8260 MS/MSD Outliers: Outliers observed per the QAPP limits for Method 8260 MS/MSD runs
are shown in the table below. Only the parent sample is qualified.

SDG Pamnt ~~~~Analyte %Re MSD %RP VlSDG___ Paet IIc Rec %D Wg Vdflag Qualifiers
L09040213 L09040213-02 Dichlorodifluoromethanej 69.6 69.3 0.382 low low JMS69
L09040270 L09040270-14 Tetrachloroethene 36 49.7 3.8 low low JMS36
L09040270 L09040270-14 Vinyl acetate 48.5 54.8 12.2 low low JMS49

C. The MSD relative percent differences (RPD) were within the defined contract limits for VOA of 30%
water, 40 soil, with 5 compounds allowed to be < 40%.RPD.
Yes X No NA__
Qualii-fiers are added only7when the MS or MSD recovery is also out of limits. Data are qualified JD#,
where # is the RPD. As the RPD increases, the matrix precision decreases. No precision outliers were
reported.

D. The MSIMSD were client samples.
Yes X No __NA__

VIII. LABORATORY CONTROL SAMPLE
A. Laboratory Control Samples (LCS) was analyzed for every analysis performed and for every 20 samples.
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Yes X No__

B. The LCS percent recoveries were within the limits defined in the QAPP for VOA of 80-120% for water
and 75 - 125% for soil. Five marginal exceedance compounds are allowed to be 60 - 140%. If an LCS and
LCSD are analyzed, both samples must have the same compounds out for data to be qualified.
Yes No _X
The full target list has been spiked. When a high LCS recovery is associated with a non-detect in samples,
no qualifier is added since the indicated bias is high. When the target is detected, the result is qualified as
JL#, where # is the elevated recovery. Data could be biased high proportional to the LCS %R. All results
associated with low recoveries are qualified.

8260B: The table below shows the outliers and the limits applied per the QAPP. The limits are specified
per matrix. Outliers associated with the marginal exceedance indicated (60-140) are also shown.
Qualifiers are added for all outliers as described here but the project manager may consider reversing some
of these when the limits fall within the marginal exceedance limits. Please see table at the end of the report
for a detailed list of qualifiers added.

8260B LCS Outliers:

SDG BATCH Analyte Recovery Bias Qualifiers Required
L09040213 WG299393 Dichlorodifluoromethane 72.9 low JL73
L09040270 WG299729 2,2-Dichloropropane 124 high OK

__________ WG299716 n-Butyi benzene 122 high OK
__________ WG299716 Vinyl acetate 66.1 low JL66
__________ WG299719 1,2,3-Trichlorobenzene 78.6 low JL79
__________ WG299719 Acetone 78.9 low JL79
__________ WG299719 IHexachlorobutadjene 78.8 low JL79

8260 LCS/LCSD Recoveries: In some cases, the laboratory analyzed both an LCS and an LCSD. In such
cases, per the QAPP only results in which both recoveries are out of limits are qualified. Outliers are shown
in the table below for LCS/LCSDs. Please see table at the end of the report for a detailed list of qualifiers
added.

8260B LCS/LCSD Outliers: _ ______

SDG BATCH Analytes ReCo Reeov Qualifiers Required

L09040213 WG299545 Chloromethane 77.8 75.2 JL75
__________WG299545 Dichlorodifluoromethane 52.1 49.2 JL49
__________WG299395 2-Hexanone 77.7 82.8 OK
__________WG299395 Dichlorodifluoromethane 63.2 60.9 JL61
__________WG299498 Chloromethane 76.6 71.9 JL72

________I WG299498 IDichlorodifluoromethane 149 144.4 1 JL44
L09040270 WG299852 Vinyl acetate 68.1 64.7 JL65

WG299729 2,2-Dichioropropane 124 118 OK
L09040275 WG299852 Vinyl acetate 66.1 64.7 JL65

__________WG299729 2,2-Dichloropropane 124 118 OK

IX. BLANKS
A. Method Blanks were analyzed at the required frequency and for each matrix and analysis.
Yes X No__

e2MPls9VOAO6O9 PageS5 of I I



1 01714 0

B. No blank contamination was found in the Method Blank.
Yes_ No X
Contaimiationrwasobserved in some method blanks. Whenever methylene chloride, acetone, 2-butanone or
phthalate esters are detected in associated samples at a level less than I Ox the method blank (corrected for
dilution), the result is qualified as UMB#, where # is the corrected method blank level. Such results are usable
as nondetects. For other targets, the factor used is 5x.

Method 8260: Please see table at the end of the report for a detailed list of qualifiers added.

SDG Batch Analytes MB Level DVAL
L09040213 WG299393 Methylene chloride 0.27SF OK, All non-detect

WG299545 Methylene chloride 0.286F OK, All non-detect
___________WG299395 1,2,3-Trichlorobenzene 0.192F OK, All non-detect
___________WG299395 Hexachiorobutad lone 0.403 .OK, All non-detect
___________WG299395 Naphthalene 0.251 F OK, All non-detect

L09040270 WG299729 Methylene chloride 0.302F UMBO.302 detects < l0x
IL09040275 IWG299729 Methylene chloride 0.302F UMBO.302 detects < lox

C. If Field Blanks were identified, no blank contamination was found.
Yes_ No X
There are 5 trip blanks for 8260. There are detections observed below the reporting limit in the field blanks.
When analytes are present in both the field blank and the associated samples, the results in the samples are
qualified in the same manner as for method blanks. For clarity, the qualifiers used in this case are UTrBI for trip
blanks, where U is the associated blank value. Qualifiers added are shown in the table below. Results so
qualified are usable as non-detects.

SDG Sample ID Sample Date Analyte Result Qualifier
L09040213-13 TB-040709-LS-9 4/7/2009 12:01 AM Chloromethane 0.39SF UTBO.395 detects Cx_

4/7/2009 12:01 AM Methylene chloride 0.682F None, All non-detects
L09040213-27 TB-040609-LS-9 4/6/2009 12:01 AM All OK OK
L09040270-22 TB-040909-LS-9 4/9/2009 12:01 AM Acetone 3.23F UTB3.23 detects <lOx

4/9/2009 12:01 AM Chloromethane 0.696F UTBO.696 detects < 5x
4/9/2009 12:01 AM Methylene chloride 0.324F None, became ND

_____ _____ _____ _ ___ _____ ____ ____ _____ _____ _____ _from m ethod blank
L09040270-38 TB-040809-LS-9 4/8/2009 12:01 AM Acetone 6.13F UTB6.1 detects <l10x

4/8/2009 12:01 AM Methylene chloride 1.22 None, became ND
____ ____ ___ ____ ___ ___ ____ ___ __ _ ____ ___ ____ ____ __ ___fro1 m m ethod blank

L09040275-06 TB-041009-LS-9 4/10/2009 12:01 AM Acetone 3.52 UTB3.5 detects < l0x
_____________ ~~~~4/10/2009 12:01 AM Chloromehimtae 0.402 UTBO.02 detects <'Sx

4/10/2009 12:01 AM Methylene chloride 0.752 None, became ND frmm
____ ____ ____ ____ ___ ____ ____ ____ ___ ___ ____ ____ ___ ____ ___m ethod blank

X. FIELD QC
If Field duplicates were identified, they met guidance for VODA of RPD of < 35% for water or < 50% for soils.
For values reported at < S x the reporting limit (RL), a difference of 2 x RL is used as guidance (4 x R.L for
soils). Data are not qualified for field duplicates as these are evaluated for the total project by the client.
Yes X No NA
There are 9 iden-tified Field duplicates, all in control.

806 Matr~Ix Duol Pament Sample j Observations I
L09040213 Water IDUP-4 MW-28-S9OK
L09040270 Water IDUP-1 -F MW-86-LS-9 OK
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L09040270 Water DUP-2 MW-1 25-LS-9 OK
L09040270 Water DUP-3 MW-203A-LS-9 OK
L090402700 Water CUP-S MW-218-LS-9 OK
L-0904020 Water CUP-7 CR1 -5A-LS-9 OK
L09040275 Water DUP-5 MW-212-LS-9 OK

XI. SYSTEM PERFORMANCE
A. The RICs, chromatograms, tunes and general system performance were acceptable for all instruments and
analytical systems.
Yes_ No NA-X_
Not part of this review level

B. The suggested EQLs for the sample matrices in this set were met.
Yes X No- NA_

XII. TCL COMPOUNDS
A. The identification is accurate and all retention times, library spectra and reconstructed ion chromnatograms
(RIG) were evaluated for all detected compounds.
Yes_ No NA X
Not part of this review level

B. Quantitation was checked to determine the accuracy of calculations for representative compounds in each
internal standards quantitation set.
Yes_ No NA X
Not part of this review level

XIII. TENTATIVELY IDENTIFIED COMPOUNDS
TICs were properly identified and met the library identification criteria.
Yes_ No- NAX
Not part of this review level

XIV. OVERALL ASSESSMENT OF THE CASE
The laboratory has complied with the requested method. Data are fully usable after consideration of
qualifiers.
The following is noted:

Sample Condition:
As has been noted in previous samplings from this site, a number of the 8260B samples were not at pH < 2, due
to the buffering capacity of the water. No qualifiers are added. Most samples were analyzed within 7 days,
with 13 samples being analyzed between 8-1 0 days of sampling. Thus the practical implications of pH outliers
are minimal.

Matrix Spikes:
There are 3 MSIMSDs.

The full target list has been spiked.
All data having recovery outliers out of QAPP limits have been qualified and the project manager will make
the decision regarding which qualifiers can be removed per the 5 compound allowances.
Method 8260 MSIMSD Outliers: Outliers observed per the QAPP limits for Method 8260 MS/MSD runs
are shown in the table within the body of this report.

Method Blanks:
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Contamination was observed in some method blanks. Whenever methylene chloride, acetone, 2-butanone or
phithalate esters are detected in associated samples at a level less than l Ox the method blank (corrected for
dilution), the result is qualified as UM4B#, where # is the corrected method blank level. Such results are usable
as nondetects. For other targets, the factor used is 5x.
Please see table at the end of the report for a detailed list of qualifiers added.

Field Blanks:
There are 5 trip blanks for 8260. There are detections observed below the reporting limit in the field blanks.
When analytes are present in both the field blank and the associated samples, the results in the samples are
qualified in the same manner as for method blanks. For clarity, the qualifiers used in this case are UTB# for trip
blaniks, where # is the associated blank value. Results so qualified are usable as non-detects.

LCS Recovenies:
The full target list has been spiked. When a high LCS recovery is associated with a non-detect in samples,
no qualifier is added since the indicated bias is high. When the target is detected, the result is qualified as
JL#, where # is the elevated recovery. Data could be biased high proportional to the LCS %R. All results
associated with low recoveries are qualified.

8260B: The table within the body of this report shows the outliers and the limits applied per the QAPP.
The limits are specified per matrix. Outliers associated with the contingency limits indicated (60-140) are
also shown. Qualifiers are added for all outliers as described here but the project manager may consider
reversing some of these when the limits fall within the contingency limits. Please see table at the end of the
report for a detailed list of qualifiers added.

Field OC:
There are 7 identified field duplicates, all in control.

Qualified Data

ugh

Lab ID Client ID Compound result fl!L RL DIn wiorknumn MDL Qualifier
[09040270-01 MW-39A-LS-9 Vinyl acetate a 5 1 WG299716 2.5 JL66
L09040270-02 MW-86-LS-9 Vinyl acetate 0 5 1 WG299716 2.5 JL66
L09040270-03 MW-88-LS-9 Acetone 2.67 F 10 I WG299716 2.5 UTB6.13
L09040270-03 MW-88-LS-9 Vinyl acetate 0 5 1 WG299716 2.5 JL66
[09040270-04 MW-113-LS-9 Vinyl acetate a___ 5 1 WG299716 2.5 JL66
[09040270-05 MW-1411-LS-9 Vinyl acetate _____0 5 1 WG299716 2.5 JLS66
L09040270-06 MW-203A-LS-9 Vinyl acetate a____ 5 1 WG299716 2.5 .1L66
[09040270-07 MW-2036-LS-9 Acetone 6.97 F 10 1 WG299716 2.5 UTBO.13
L09040270-07 MW-203B-LS-9 Vinyl acetate _____0 5 1 WG299716 2.5 JL66
[09040270-08 MW-209A-LS-9 I,2.3-Trichlorobenzene ___ U 1 1 WG299719 0.15 IJL79

[09040270-08 MW-209A-LS-9 Acetone U I10I 1 WG299719 2.51 JL79
L09040270-08 MW-209A-LS-9 Hexachlormbutadiene _____U 10.61 1 WG299719 0.25 JL79
[09040270-11 MW-209B-LS-9 Vinyl acetate _____0 5 1WG299852 2.5 JL65
[09040270-12 DUP1-LS-9 Acetone 3.4- FI 0 WG3299729 2.5 UTB3.23
L09040270-12 DUP1-LS-9 Chloromethane 0.665 F 1 1WG299729 0 25 UTBO,8696

e2MPls9VOAO6O9 Page 8 of I I



101714 3

L09040270-13 DUP3-[S-9 Acetone 3.08 F 10 1 WG299729 2.5 UTB3.23

L09040270-14 MW-39-LS-9 Vinyl acetate a 5 1 WG299716 2.5 JL66MS49

L09040270-14 MW-39-LS-9 Tetrachloroethene 69.2 1 1 WG299716 0.25 JMS36

L09040270-17 MW-64-LS-9 Acetone 4.54 F 10 1 WG299729 2.5 UTB3.23

L09040270-18 MW-94A-LS-9 Chloromethane 0.454 F I 1 WG299729 0.25 UTBO.696

L09040270-19 MW-198-LS-9 Acetone 3 19 F 10 1 WG299729 2.5 UTB3.23

[09040270-20 MW-199B-LS-9 Acetone 4.24 F 10 1 WG299729 2.5 UTB3.23

[09040270-21 MW-215B-LS-9 Acetone 2.83 F 10 1 WG299729 2.5 UTB3.23

[09040270-22 TB-040909-LS-9 Methylene chloride 0.324 F 1 I WG299729 0.25 UMBO.302

[09040270-23 MW-100B-LS-9 1.2.3-Trichlorobenzene U 1 1 WG299719 0.15 JL79

[09040270-23 MW-100B-[S-9 Acetone 35.1 10 1 WG299719 2.5 JL[79

[09040270-23 MW-IOOB-LS-9 Hexachlorvbutadiene U 0.6 1 WG299719 0.25 .JL79.

[09040270-24 MW-125-LS-9 1,2.3-Trichlorobenzene U 1 1 WG299719 0.15 JL79

[09040270-24 MW-125-LS-9 Acetone 9.32 F 10 1 WG299719 2.5 JL79

[09040270-24 MW-125-LS-9 Hexachlorobutadiene U 0.6 1 WG299719 0.25 JL79

[09040270-25 DR1-1A-LS-9 1,2,3-Trichlorobenzene U 1 I WG299719 0.15 JL79

[09040270-25 DRI-lA-[S-9 Acetone U 10 1 WG299719 2.5 JL79

[09040270-25 DR1-1A-[S-9 Hexachiorobutadiene _____U 0.6 1 WG299719 0.25 JL79

[09040270-26 DRI-4-LS-9 Acetone 4.07 F 10 1 WG299716 2.5 UTB6.13

[09040270-26 DR1-4-LS-9 Vinyl acetate 0 5 1 WG299716 2.5 JL66

[09040270-27 DR1-5-LS-9 1,2,3-Tnehlorobenzene U 1 1 WG299719 0.15 JL79

[09040270-27 DRI-5-LS-9 Acetone _____U 10 1 WG299719 2.5 J[79

[09040270-27 DR1-5-LS-9 Hexachlorobutadiene _____U 0.6 1 WG299719 0.25 JL79

[09040270-28 DRI-5A-LS-9 1,2,3-Trichlomobenzene ___ U 1 1 WG299719 015 JL79

[09040270-28 DR1-5A-LS-9 Acetone _____U 10 1 WG299719 2.5 JL79

t09040270-28 DR1-5A-LS-9 Hexachlorobutadiene, ___ _U 0.6 1 WG299719 0.25 JL79

L09040270-29 DRI-6-LS-9 1,2,3-Trichlorobenzene ____ U I 1 WG299719 0.15 JL79

[09040270-29 DRI-6-LS-9 Acetone ___ U 10 1 WG299719 2.5 J[79

[09040270-29 DRI-6-LS-9 Hexachlorobutadiene ___ U 0.6 1 WG299719 0.25 .J[79

[09040270-30 DR1-6A-LS-9 1,2,3-Trichlorobenzene _____U 1 1 WG299719 0.15 J[79

[09040270-30 DRI-6A-LS-9 Acetone U 10 1 WG299719 2.5 JL79
[09040270-30 DR1-6A-LS-9 Hexachlorobutadiene, U 0.6 1 WG299719 0.25 J[79
[09040270-31 DUP2-LS-9 1,2,3-Trichlorobenzene U 1 1 WG299719 0.15 JL79

[09040270-31 IDUP2-LS-9 Acetone 7.91 F 10 1 WG299719 2.5 JL79

[09040270-31 DUP2-LS-9 Hexachlorobutadiene U 0.6 1 WG299719 0.25 JL79

[09040270-32 DUP7-LS-9 1,2,3-Trichlomobenzene U 1 I WG299719 0.15 J[79

[09040270-32 DUP7-LS-9 Acetone U 10 1 WG299719 2.5 J[79

[09040270-32 DUP7-LS-9 Hexachlorobutadiene U 0.6 1 WG299719 0.25 J[79

[09040270-33 MW-2048-LS-9 1,2,3-Trichlormbenzene U 1 1 WG299719 0.15 J[79

[09040270-33 MW-204B-[S-9 Acetone ___ U 10 1 WG299719 ,2.5 J[79

[09040270-33 MW-204B-[S-9 Hexachlorbtdee ____U 0.6 1 WG299719 10.25 1J[79

[09040270-34 IMW-21-S9 12-rclooezn ____U 1 1 G979 .5 J7
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[09040270-34 IMW-217-LS-9 Acetone UI 10 I WG299719 2.5 1JL79

L.0904027G-34 MW-217-LS-9 Hexachlormbutadiene U 0.6 1 WG299719 0.25 JL79

L09040270-35 MW-218-LS-9 Acetone 4.53 F 10 1 WG299729 2.5 UTB3.23

L.09040270-36 DR2-3-LS-9 1.2,3-Trichlomobenzene U 1 1 WG299719 0.15 JL79

L09040270-36 DR2-3-LS-9 Acetone U 10 1 WG299719 2.5 J[79

L09040270-36 DR2-3-LS-9 Hexachlorobutadiene U 0.6 1 WG299719 0.25 JL79

L09040270-37 DUP6-LS-9 Vinyl acetate Q 5 1 WG299716 2.5 JL66

L09040270-38 ITB-040809-[S-9 Vinyl acetate 0 5 1 WG299716 2.5 JL66

L09040270-39 MW229-[.S-9 Vinyl acetate 0 5 1 WG299716 2.5 JL66

L09040275-01 MW-92-LS-9 Acetone 31.7 10 1 WG299852 2.5 UTB3.5

L09040275-01 MW-92-LS-9 Vinyl acetate a 5 1 WG299852 2.5 JL65

L.09040275-03 MW-98-LS-9 Acetone 4.94 F 10 1 WG299852 2.5 UTB3.5

L09040275-03 MW-98-LS-9 Vinyl acetate 0 5 1 WG299852 2.5 JL65

L09040275-04 MW-207B-LS-9 Acetone 4.38 F 10 1 WG299852 2.5 UTB3.5

L09040275-04 MW-207B-LS-9 Vinyl acetate _____0 5 1 WG299852 2.5 J[65

L.09040275-05 DR2-2-LS-9 Vinyl acetate a____ 5 1 WG299852 2.5 J[65

L.09040275-06 TB-041009-[S-9 Methylene chloride 0.752 F 1 1 WG299729 0.25 UMBO.302

L09040275-08 MW-205A-LS-9 Acetone 4.52 F 10 1 WG299852 2.5 UTB3.5

L09040275-08 MW-205A-LS-9 Vinyl acetate a____ 5 1 WG299852 2.5 JL65

L09040275-09 MW-207A-LS-9 Acetone 4.92 F 10 1 WG299852 2.5 UTB3.5

L09040275-09 -MW-207A-LS-9 Vinyl acetate a___ 5 1 WG299852 2.5 JL65

L09040275-10 MW-211-LS-9 Vinyl acetate a___ 5 1 WG299852 2.5 JL65

L09040275-12 MW-214A-LS-9 Vinyl acetate a____ 5 1 WG299852 2.5 JL65

L09040275-13 MW-214B-LS-9 Vinyl acetate _____0 5 1 WG299852 2.5 JL65

L09040275-14 MW-215A-LS-9 Chlomomethane 0.357 F 1 1 WG299852 0.25 UTBO.402

L09040275-1 4 MW-21 SA-LS-9 Vinyl acetate a___ 5 1 WG299852 2.5 J[65

[09040213-01 MW-9G-[S-9 Dichlorodifluoronethane U 1 1 WG299393 0.25 JL73

[09040213-02 MW-108-LS-9 Dichlorodifluoromnethane U 1 1 WG299393 0.25 JL73MS69

[09040213-05 MW-200-[S-9 Dichlorodifluoromethane U I 1 WG299393 0.25 JL73

[09040213-06 MW-202A-LS-9 Dichtoroditluormmethane U 1 1 WG299393 0.25 JL73

L.09040213-07 MW-204A-LS-9 Chlormmethane U 1 1 WG299498 0.25 .J[72

L09040213-07 MW-204A-LS-9 Dichlorodifluoromethane U 1 1 WG299498 0.25 JL44

L090402 13-08 MW-206A-LS-9 Chioromethane U 1 1 WG299498 0.25 JL72

L09040213-08 MW-206A-LS-9 Dichlorodifluoromethane U 1 1 WG299498 0.25 J[44

L09040213-09 MW-206B-LS-9 Chlormmethane UII 1 1 WG299498 0.25 J[72

L09040213-09 MW-2068-LS-9 Dichlorodifluommnethane U 1 1 WG299498 0.25 J[44

L09040213-10 MW-208A-[S-9 Chloromiethane U 1 1W299545 0.25 JL75

L09040213-10 MW-208A-LS-9 Dichlorodlifluoromethane U 1 1W294 0.25 J[49

L.09040213-11 MW-208B-LS-9 Chloromethane 0.612 F W2955 025 JL75

L09040213-11 MW28-S9 Dclrdilooehn WG99 025 JL49A
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[09040213-12 IDUP4-LS-9 CIhIoromethane 0.379 1F 1 1 WG299545 0.25 1JL75

[09040213-12 DUP4-LS-9 Dichlorodifluoromethane U 1 1 WG299545 0.25 JL49

[09040213-13 TB-040709-LS-9 Chloromethane 0.395 F 1 1 WG299498 0.25 JL72

[09040213-13 TB-040709-LS-9 Dichlaomdifluoromethane U 1 1 WG299498 0.25 JL44

[09040213-14 MW-26-LS-9 Chloromethane U 1 1 WG299545 0.25 JL75

[09040213-14 MW-26-LS-9 Dichlorodifluoraomethane U I 1 WG299545 0.25 JL49

[09040213-15 MW-202B-[S-9 Chloromnethane U 1 1 WG299545 0.25 JL75

[09040213-15 MW-202B-[S-9 Dichlorodifluomomethane U 1 1 WG299545 0.25 JL49

[09040213-16 MW-205B-LS-9 Chloromethane U 1 1 WG299545 0.25 .JL75

[09040213-16 MW-205B-LS-9 Dichlorodifluoromethane U 1 1 WG299545 0.25 JL49

L09040213-17 DR2-6-LS-9 Chloromethane U 1 1 WG299545 0.25 JL75

[09040213-17 DR2-6-LS-9 Dich lorodifluoromethane U 1 1 WG299545 0.25 JL49

[09040213-18 MW-25A-LS-9 Dichlorodifluoromethane _____U 1 1 WG299395 0.25 J[61

[09040213-19 MW-52-[S-9 Dichlorodifluoromethane _____ U I 1 WG299395 0.25 J[61

[09040213-20 MW-96-LS-9 Dichlorodifluoromnethane _____ U I 1 WG299395 0.25 JL61

L09040213-21 MW-197A-LS-9 Dichlorodifluoromethane ___ U 1 I WG299395 0.25 JL61

L09040213-22 MW-197B-LS-9 Dichlorodifluoromethane _____U 1 1 WG299395 0.25 JL61

[09040213-23 MW-210A-[S-9 Dichlorodifluoromethane _____U 1 1 WG299395 0.25 JL61

[09040213-24 MW-210B-LS-9 Dichlorodifluormn ethane U 1 1 WG299395 0.25 JL61

[09040213-25 IMW-216-LS-9 Chioromnethane U 1 1 WG299498 0.25 JL72

[09040213-25 MW-216-[LS-9 Dichlorodifluoromethane ___ U 1 1 WG299498 0.25 JL44

[09040213-26 MW-219-[S-9 Chloromethane 0.336 F 1 1 WG299498 0.25 UTBO.395JL72

[09040213-26 MW-219-LS-9 Dichlorodifluoromethane _____ U I I WG299498 0.25 JL44

[09040213-27 TB-040609-LS-9 Dichtorodifluoromethane U 1 1 WG299395 10:2:5 ~JLO1
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ORGANIC DATA QUALITY REVIEW REPORT
VOLATILE ORGANICS SW-846 METHOD 82608
826013/5030B3

SDG: L09100 165. L09 100256. L09 100300

PROJECT: Memp~his Defense Dep~ot. LA-IC0for e2m. Texas

LABORATORY: Microbac Laboratories. Inc.. Marietta. OH

SAMPLE MATRIX: Water

SAMPLING DATE (Month/Year): October. 2009

NO. OF SAMPLES: 8260B: 114 aqueous samples: including 7 trip blanks

ANALYSES REQUESTED: SW-846 8260B

SAMPLE NO.: See attached result forms and associated EDD

DATA REVIEWER: Sammy Huntinton and John Huntinton

QA REVIEWER: Diane Short and Associates Inc. INITIALSIDATE: _ ___

Telephone Logs included Yes-__ No _X__

Contractual Violations Yes___ No _X__

The project QAPP (I11/05), the EPA Contract Laboratory Program National Functional Guidelines for Organic
Review, 1999 and 200 1, and the SW-846 Method 82608 and 8270C have been referenced by the reviewer to
perform this data validation review. The EPA qualifiers have been expanded to include a descriptor code and
value to define QC violations and their values, per the approval of the Project Manager. Per the Scope of
Work, the review of these samples includes Level 1II validation of all chains of custody, calibrations and
QC forms referencing the QC limits in the above documents.

e2MP~tmlO I- 109.doc Page I of 9



1 01714 7

I. DELIVERABLES
A. All deliverables were present as specified in the Statement of Work (SOW), SW-846, or in the project
contract.
Yes X No_
This report has been requested to include the following review: Holding times and sample integrity (chains of
custody, sample log in), Calibrations, Summary QC.

B. Chain of Custody Documentation was complete and accurate.
Yes__No X
No qualfiers have`been added for chain of custody issues and the project manager will update chains per the
following notes to complete the project record.

L09100 165: Documents were properly executed and signed in this SDG.
L09100256: Most chain of custody documents were not signed by the laboratory in this SDG. There is a
confirmation of sample receipt by the laboratory present in the data package, but the chain of custody
documents themselves should be signed and dated by the laboratory as well as the sampler.
L09 100300: Only one of the chain of custody documents was signed in this SDG. There is a confirmation
of sample receipt by the laboratory present in the data package, but the chain of custody documents
themselves should be signed and dated by the laboratory as well as the sampler.

These are electronically-generated chain of custody documents, so there may be an electronic signature
chain that can be demonstrated. There is not sufficient information availabl& to evaluate that possibility.

C. Samples were received at the required temperature, preservation and intact with no bubbles.
Yes__ No
EPA regulations (See Federal Register, March 12, 2007, 40CFR Part 122) require only that the temperature of
samples delivered to the laboratory be equal to or less than 60 C. The sample receipt conditions are fully
compliant with applicable regulations.

As has been noted in previous samplings from this site, several of the 8260B samples were not at pH < 2, due to
the buffering capacity of the water. No qualifiers are added. Most samples were analyzed within 7 days, the
remaining samples analyzed on the 8t' day of hold. Thus the practical implications of pH outliers are minimal.

II. ANALYTICAL REPORT FORMS
A. The Analytical Report or Data Sheets are present and complete for all requested analyses.
YesX No__

B. Holding Times
1. The contract holding times were met for all analyses (Time of sample receipt to time of analysis (VOA) or
extraction and from extraction to analysis).
YesXNo_

2. The Clean Water Act (40 CFR 136) or method holding times were met for all analyses (14 days from time of
sample collection to analysis or extraction).
YesX No_

IlI. INSTRUMENT CALIBRATION - CC/MS
A. Initial Calibration
I. The Response (RE) and Relative Response Factors (RRF) and average RRF for all compounds for all
analyses met the contract criteria of >0.01 for volatiles and 0.05 for senmi-volatiles.
Yes X_ No NA-
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Method 8260: Per the project manager, the 2001 EPA CLP validation guidance has been applied to the common
"poor responders". Acetone, 2-butanone, and 4-methyl-2-pentanone are the compounds for which any
calibration response factors below 0.05 have been observed. The validation guidance used for this project
allows for a response of 0.01 for these compounds if spectral integrity can be verified at low concentrations.
These spectra are not commonly provided and are not part of the deliverable for these data sets. The laboratory
has been tasked with providing to the client verification that the 0.01 RE is valid. Given the spectral verification
is available, the data are not qualified for response >0.01 < 0.05. No data have been qualified.

Most of the low-responding compounds are highly water-soluble and capable of hydrogen bonding with water.
This decreases their purge efficiency and results in the relatively low response. The implication of this low
purge efficiency is that a relatively low absolute recovery of such compounds is achieved in the purge step of
the analysis. If this recovery is consistent, reasonable accuracy and precision can be achieved in a given matrix,
which is indicated for the lab matrix by acceptable recoveries in LCS and calibration checks. However, this
causes these targets to be more sensitive to matrix variations that impact purge efficiency (such as ionic
strength or the presence of varying levels of soluble non-target organic material) than are the more hydrophobic
compounds typically analyzed by this method, and as a result they are more likely to exhibit matrix bias.

2a.The relative standard deviation (RSD) for the five point calibration was within the 30% limit for the CCCs.
YesX_ NoNA__
This is a method requirement and indicates that the analytical system is in control.

2b.The relative standard deviation (RSD) for the five point calibration was within the 30% limit for all other
compounds, the avenage %RSD was < 15%, or a linear curve was used.
Yes _X_ No NA__

3. The 12 hour system Performance Check was performed as required in SW-846.
Yes _X_ No NA-_

B. Continuing Calibrations
1. The midpoint standard was analyzed for each analysis at the required frequency and the QC criteria of > 0.05
(.01I for CLP 2001 VOA) were met.
Yes X_ No NA_

2. The percent difference (%D) limits of + 25% were met. The 2001 NFG also allow for 40% D for the poor
responders (pr). For other compounds the QAPP notes rejection of detected compounds with %D > 40%.
Yes__No X_ NA_
See th tables below. When there are no detections, unless the %D is biased low and so large as to indicate a
significant probability of false negatives, no qualifiers are added for %D outliers when targets are not detected
or for a high recovery for undetected compounds. Data are qualified JC#, where # is the %D. There could be
variability to the data as there is variability to the response. No data have been qualified for this event.

The QAPP indicates that compounds in a run should be rejected if the %D is > 40%/. We interpret this to mean
that non-detects should be rejected and that detected targets should be J-qualified, which is the normal
validation process for rejection. Note that in the cases below where %Ds are above 40%, the bias of the CCV is
high. Professional judgment is that high bias CCVs with a %D above 40% should not be rejected for non-
detects.

Method 8260 Outliers: The table below shows the outliers observed in CCVs for this method. No qualifiers
have been added.
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SDG Batch Aaye%D Bias Qualifier
L09100165 WG314147 Vinyl Acetate 65.0 high OK, ND
L09100165 WG314162 Vinyl Acetate 45.6 high OK, ND
L09100165 WG314199 Vinyl Acetate 47.5 high OK, ND
L09100165 WG314274 Vinyl Acetate 6'6.0 highL OK, ND
L09100165 WG314333 Vinyl Acetate 40.9 high OK, ND
L09100256 WG314410 2-Hexanone 21.7 low OK. ND
L09100256 WG314425 Vinyl Acetate 27.7 high OK, ND
L09100256 WG314533 Dichlorodifluoromethane 22.8 high -OKND
L09100256 WG314554 2-Hexanone 23.0 low OK, ND
L09100256 WG314554 Bromnomethane 28.9 high OK, ND
L09100300 WG314554 2-Hexanone 23.0 low OK. ND
L09100300 WG314554 Bromnomethane 28.9 highL OK, ND
L09100300 WG314591 Vinyl Acetate 51.9 high OK. ND
L09100300 WG314650 Bromnomethane 20.9 high OK, ND
L09100300 WG314650 Dichlorodifluoromethane 21.3 low OK, ND
L09100300 WG314650 Vinyl Acetate 23.5 low OK. ND
L09100300 WG314732 1,1 1-Trichloroethane 20.5 high OK, ND
L09100300 WG314732 2,2-Dichloropronane 22.5 high OK, IN D
L09100300 WG314732 Dichlorodifluoromethane 22.5 high OK. ND
L09100300 WG314732 Trichllorcofluoromethane 20.6 hih OK, ND
L09100300 WG31 4732 1Vinyl Acetate 23.7 high OK. ND

IV. CC/MS INSTRUMENT PERFORMANCE CHECK
The BFB (VOA) and DFTPP (SVOA) performance check was injected once at the beginning of each 12-hour
period and relative abundance criteria for the ions were met.
YesX No NA__
There are no SVOA in this set.

V. NTERNAL STANDARDS
The Internal Standards met the 100% upper and -50% lower limits criteria and the Retention times were within
the required windows.
Yes X- No__ NA__

VI. SURROGATE
Surrogate spikes were analyzed with every sample.
YesXNo__

And met the recovery limits defined in the QAPP of 70 - 130% for VOA and 45-135% for SVOA base/neutral
fraction or 35-140% for the acid fraction. For SVOA, one surrogate per fraction is allowed to be at 15 - 150%.
YesXNo_

VII. MATRIX SPIKE/MATRIX SPIKE DUPLICATE
A. Matrix spike (MS) and matrix spike duplicates (MSD) were analyzed for every analysis performed and
for every 20 samples or for every matrix whichever is more frequent.
Yes___NoX
There a-re 4 MS/MfSls-,which does not meet the 1:20 recommendation.

SDG ~~~~~Client Sample ID Lab aml ID
L09100256 ~~~MW2G4A-LA-10 L0910025E-06

LL09100300 MW1O4-LA-10 L0910030C0-22
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SDG Client Sample ID fLab SamnpeleD
MW52-LA-1 0 [_09100300-3

MW-21 5A-LA-1 0 L09100300-43

B. The MS and MSD percent recoveries were within the limits defined in the QAPP of VOA at 70 - 130%
with 5 compounds allowed to be within 60 -140%; SVOA at 45- 135%, 5 compounds allowed to be at 15
- 150%. Reject non-detects at < 15% for SVOA.
Yes_ No XNA_
The full target list has been spiked.

All data having recovery outliers out of QAPP limits have been qualified and the project manager will make
the decision regarding which qualifiers can be removed per the 5 compound allowances. In this case, the
one outlier would be removed and no data would be considered to be qualified.

Method 8260 MSIMSD Outliers: Outliers observed per the QAPP limits for Method 8260 MS/MSD runs
are shown in the table below.

SDG Parent Analyte Pament MS MSD MS MSD Qualifiers
______ ___ _ _____ ______ ____ _____ _____Rec Rec Bias Bias _ _ _ _ _

L09100256 MW204A-LA-10 Tetrachloroethene 39.2 38.1 46.4 LOW LOW JMS38
L09100256 MW204A-LA-10 Vinyl chloride U 133 136 HIGH HIGH OK
L09100300 MW1O4-LA-10 Vinyl acetate U 61.5 73.2 LOW OK
L09100300 MW52-LA-1 0 Vinyl acetate U 66.7 67.6 LOW LOW OK

C. The MSD relative percent differences (RPD) were within the defined contract limits for VOA of 30%
water, 40 soil, with 5 compounds allowed to be < 40%.RPD; for SVOA of 50% for water and 60% for soil
and 5 compounds allowed to be > 60% RPD.
YesX_ No NA__
QualFifiers are added only when the MS or MSD recovery is also out of limits. Data are qualified JD#,
where # is the RPD. As the RPD increases, the matrix precision decreases. No precision outliers are
present.

D. The MS/MSD were client samples.
Yes _X_ No -NA__

VIII. LABORATORY CONTROL SAMPLE
A. Laboratory Control Samples (LCS) was analyzed for every analysis performed and for every 20 samples.
YesXNo__

B. The LCS percent recoveries were within the limits defined in the QAPP for VOA of 80-120% for water
and 75 -125% for soil. Five compounds are allowed to be 60 - 140%. For SVOA 60 -120 for PAH and
phithalates, 20 - 150% for phenols and amnines. All other compounds 45 - 135% with 5 compounds allowed
to be 15 - 150%. No soil limits are defined in the QAPP and laboratory limits will be applied. If an LCS
and LCSD are analyzed, both samples must have the same compounds out for data to be qualified.

Yes NoX
The full target list has been spiked. When a high LCS recovery is associated with a non-detect in samples,
no qualifier is added since the indicated bias is high. When the target is detected, the result is qualified as
JL#, where # is the elevated recovery. Data could be biased high proportional to the LCS %R. All results
associated with low recoveries are qualified.
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8260B: The table below shows the outliers and the limits applied per the QAPP. The limits are specified
per matrix. None of the outliers are outside the marginal exceedance limits of 60-140. Qualifiers are added
for all outliers as described here but the project manager may consider reversing some of these when the
limits fail within the marginal exceedance limits. Please see the project EDD for a detailed list of qualifiers
added.

82608 LICS Outliers:

SDG Batch Analyte Recovery Bias Qualifier
L09100256 WG314425 Vinyl chloride 134 HIGH .JL134 detects
L09100256 WG314533 Dichlorodifluoromethane 123 HIGH OK, ND
L09100300 WG314732 1,1,1-Trichloroethane 121 HIGH OK, ND
L09100300 WG314732 Bromochloromethane 125 HIGH OK, ND
L09100300 WG314732 Bromodichloromethane 121 HIGH OK, ND

8260 LCS/LCSD Recoveries: In some cases, the laboratory analyzed both an LCS and an LCSD. In such
cases, per the QAPP only results in which both recoveries are out of limits are qualified. Outliers are shown
in the table below for LCS/LCSDs. Again, see the project EDD for detailed lists of qualifiers added.
8260B LCSD Outliers:

S D G B atch A alyte R e c o v L C S D L C S L C S D Q a ii r
SDG Batch Analyte Recov ~~~Recov Bias Bias Qaiir

L09100165 WG314274 Acetone 125 130 HIGH HIGH OK, ND
L09100165 WG314274 Dichlorodifluoromethane 127 128 HIGH HIGH OK, ND
L09100165 WG314274 Vinyl acetate 143 138 HIGH HIGH OK, ND
L09100165 WG314199 Vinyl acetate 137 147 HIGH HIGH OK, ND
L09100165 WG314333 MEK (2-Butanone) 122 122 HIGH HIGH OK, ND
L09100165 WG314333 Vinyl acetate 133 129 HIGH HIGH OK, ND
L09100300 WG314591 Acetone 127 126 HIGH HIGH JL127 detects
L09100300 WG314591 Dichlorodifluoromethane 128 127 HIGH HIGH OK, ND
L09100300 WG314591 MEK (2-Butanone) 124 126 HIGH HIGH JL1 26 detects
L09100300 WG314848 Vinyl acetate 133 129 HIGH HIGH OK, ND

IX. BLANKS
A. Method Blanks were analyzed at the required frequency and for each matrix and analysis.
Yes X_ No__

B. No blank contamination was found in the Method Blank.
Yes_ No X
Contamination was observed in some method blanks. Whenever methylene chloride, acetone, 2-butanone or
phithalate esters are detected in associated samples at a level less than I Ox the method blank (corrected for
dilution), the result is qualified as UMB#,.where # is the corrected method blank level. Such results are usable
as nondetects. For other targets, the factor used is 5x.

Method 8260 Method Blank Detections:

SDG Batch ~~~~~Analytes Result Flag Qualifiers

L09100165 WG314274 Methylene chloride I0.330J F I UMB.33 dete-ct----
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[09100165 WG314274 Trichloroethene 0.363 F OK, result > 5x MB
[09100165 WG314199 Methylene chloride 0.353 F OK, results ND
L09100165 WG314333 Methylene chloride 0.264 F OK, results ND
L09100165 WG314147 Methylene chloride 0.298 F OK, results ND
L09100165 WG314162 Methylene chloride 0.322 F UMB.32 detect
L09100256 WG31441 0 m-.p-Xylene 1.11 * OK, results ND
L09100256 WG314533 rMathyln chorde 02531 F OK. results ND
L09100300 IWG3 ehlen chloride 0.98 F UMB.3 detect

C. If Field Blanks were identified, no blank contamination was found.
Yes-_ No_-X_
There are 7 trip blanks for 8260. There are detections observed below the reporting limit in the field and trip
blanks. When analytes are present in both the field blank and the associated samples, the results in the samples
are qualified in the same manner as for method blanks. For clarity, the qualifiers used in this case are UTBII for
trip blknks and UFB# for rinse blanks, where # is the associated blank value. Qualifiers added are shown in the
table below. Results so qualified are usable as non-detects.

SDG Sample ID Sample Analyte Result Qualifier
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ D ate _ _ _ _ _ _ _ _

L09100165 TB-100509-LA-10 10/512009 Methylene chloride 0.493F OK. samples ND
L09100256 TB-100709-LA-10 10/7/2009 Chloromethane 0.29SF UTB3.3 detects
L09100256 TB-i100709-LA-10 10/7/2009 Methylene chloride 0.445F OK, samples ND
L09100256 TB-100809-LA-10 10/8/2009 Chloromethane 0.268F OK, samples ND
[09100256 TB-100809-LA-10 10/8/2009 Methylene chloride 0.359F OK, samples ND
L09100300 TB-100909-LA-10 110/10/2009 1Methylene chloride I0.463F IUTB.46 detects' l0x
[09100300 TB-101209-LA-10 10/12/2009 Methylene chloride 0.5SF OK, U from MB
[09100300 TB-101609-LA-10 10/11/200 Methylene chloride 0.483F UTB.48 detects' l0x
[09100165 TB-100609 10/6/2009 1Methylene chloride 0.399F OK, samples ND

X FIELD QC
If Field duplicates were identified, they met guidance for VOA of RPD of < 35% for water or < 50% for soils.
For SVOA < 50% RPD for water, no soils RED is defined in the QAPP. For values reported at < 5 x the
reporting limit (RL), a difference of 2 x RL is used as guidance (4 x RL for soils). Data are not qualified for
field duplicates as these are evaluated for the total project by the client.
Yes_ No X NA
There are 10 identified field duplicates, all in control.

SDG Pament Sample Field Observations
_________________ ~~Duplicate

L09100165 MW21 -l-A-10 DUP-1 OK
L09100300 MW9O -L-A-i 0 DUP-2 OK
L09100256 MWIOOB -LA-10 DUP-3 OK
L09100300 MW140 -l-A-10 DUP-4 OK
L09100300 MW-200-LA-10 DUP-5 OK
L09100165 MW-207A-LA-10 DUP-6 OK
L09100300 MW-212-LA-10 DUP-7 OK
[091002506 MW-~229-[-100 DUP-8 OK

[0100300 DR2- -LA-b DUP-9 OK
lw-el lW-01 -LA-10 DUP-10 OK
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XI. SYSTEM PERFORMANCE
A. The RI~s, cluromatograms, tunes and genera] system performance were acceptable for all instruments and
analytical systems.
Yes__ No NAX_
Not part of this review level

B. The suggested EQLs for the sample matrices in this set were met.
Yes X No- NA_

XII. TCL COMPOUNDS
A. The identification is accurate and all retenition times, library spectra and reconstructed ion chrornatograms
(RIG) were evaluated for all detected compounds.
Yes__ No NAX_
Not part of this review level

B. Quantitation was checked to determine the accuracy of calculations for representative compounds in each
internal standards quantitation set.
Yes_ No NA X
Not part of this review level

XIII. TENTATIVELY IDENTIFIED COMPOUNDS
TICs were properly identified and met the library identification criteria.
Yes_ No NA X
Not part of this review level

)UV. OVERALL ASSESSMENT OF THE CASE
The laboratory has complied with the requested method. Data are fully usable after consideration of
qualifiers.
The following is noted:

Chain of Custody:
No qualifiers have been added for chain of custody issues and the project manager will update chains per the
following notes to complete the project record.

L09100165: Documents were properly executed and signed in this SDG.
L09 100256: Most chain of custody documents were not signed by the laboratory in this SDG. There is a
confirmation of sample receipt by the laboratory present in the data package, but the chain of custody
documents themselves should be signed and dated by the laboratory as well as the sampler.
L09 100300: Only one of the chain of custody documents was signed in this SDG. There is a confirmation
of sample receipt by the laboratory present in the data package, but the chain of custody documents
themselves should be signed and dated by the laboratory as well as the sampler.

These are electronically-generated chain of custody documents, so there may be an electronic signature
chain that can be demonstrated. There is not sufficient information available to evaluate that possibility.

Continuing Calibrations:
There were several %D outliers in the CCVs, as shown in the table Arithin the body of this report. There are no
qualifiers added since all were associated with non-detected results.

Matrix Spikes:

e2WMP1trlO_ 109.doc PageS8 of 9
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There are 4 MS/MSDs, which does not meet the 1:20 reconmendation. There are a few outliers, but only
one required qualification. Using the QAPP allowance for 5 compounds to be out of limits, the one outlier
could be removed and no data would be considered to be qualified.

Method Blanks:
Contamination was observed in some method blanks. Whenever methylene chloonde, acetone, 2-butanone or
phithalate esters are detected in associated samples at a level less than l Ox the method blank (corrected for
dilution), the result is qualified as UMB#, where # is the corrected method blank level. Such results are usable
as nondetects. For other targets, the factor used is 5x.

Field Blanks:
There are 7 trip blanks for 8260. There are detections observed below the reporting limit in the trip blanks.
When analytes are present in both the trip blank and the associated samples, the results in the samples are
qualified in the same manner as for method blanks. For clarity, the qualifiers used in this case are UTB# for trip
blanks, where # is the associated blank value. Qualifiers added are shown in the table within the body of this
report. Results so qualified are usable as non-detects.

LCS Recoveries:
The full target list has been spiked. When a high LCS recovery is associated with a non-detect in samples,
no qualifier is added since the indicated bias is high. When the target is detected, the result is qualified as
JL#, where # is the elevated recovery. Data could be biased high proportional to the LCS %R. All results
associated with low recoveries are qualified.

8260B: The table within the body of this report shows the outliers and the limits applied per the QAPP.
The limits are specified per matrix. None of the outliers are outside the marginal exceedance limits of 60-
140. Qualifiers are added for all outliers as described here but the project manager may consider reversing
some of these when the limits fall within the marginal exceedance limits. Please see the project EDD for a
detailed list of qualifiers added.

Field OC:
There are 10 identified field duplicates. All are in control.
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