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1.0 INTRODUCTION

engineering-environmental Management, Inc (e 2M) has prepared this Annual Operations Report for the

Groundwater Interim Remedial Action (IRA) under Contract FA8903-04-D-8722, Task Order 43 to the

Air Force Center for Engineering and the Environment (AFCEE). This report summarizes the operations

and maintenance activities for the groundwater recovery system and the results of system monitoring for

2008 (Year Ten) on Dunn Field at the Defense Depot Memphis, Tennessee (DDMT).

1.1 SITE DESCRIPTION AND BACKGROUND

DDMT, which originated as a military facility in the early 1940s, 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 (DoD) facilities to be closed under Base Realignment and

Closure (BRAC). Storage and distribution of material continued until the facility closed in September

1997.

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

the Mississippi River and just northeast of Interstate 240. The property consists of approximately 642

acres and includes the Main Installation (MI) and Dunn Field. The MI contains approximately 578 acres

with open storage areas, warehouses, military family housing, and outdoor recreational areas. Dunn Field

contains approximately 64 acres and includes former mineral storage and waste disposal areas. Dunn

Field is located across Dunn Avenue from the north-northwest portion of the MI. Figure 1-1 shows

locations of the monitoring and recovery wells at Dunn Field.

In 1992, DDMT was added to the National Priorities List. The lead agency for environmental restoration

activities at DDMT is the Defense Logistics Agency (DLA). The regulatory oversight agencies are the

United States Environmental Protection Agency Region 4 (EPA) and the Tennessee Department of

Environmental Conservation (TDEC). DDMT's EPA Identification Number is TN42 10020570.

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 Claibomne Group; and Memphis Sand.
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The Quaternary-aged loess consists of wind-blown deposits, brown to reddish-brown, and low-plasticity

clayey silt to silty clay. The loess deposits are about 20 to 30 feet thick and are continuous throughout the

Dunn Field area.

The Quaternary, and possibly Pliocene-aged fluvial (terrace) deposits are composed of two general layers.

The upper layer is a silty, sandy clay that transitions to a clayey sand and ranges from about 10 feet to 36

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 late Eoccne-aged Jackson Formation/Upper Claiborne Group consists of clays, silts, and sands. The

upper clay unit appears to be continuous except in the southwestern area of Dunn Field. Offsite, to the

west and northwest of Dunn Field, there are possible gaps in the clay. Where present, these gaps possibly

create connections to the underlying intermediate aquifer from the fluvial deposits.

The Early to Middle Eocene-aged Memphis Sand is composed primarily of thick-bedded, white to brown

or gray, very fine-grained to gravelly, partly argillaceous and micaceous sand. Lignitic clay beds

constitute a small percentage of the total thickness. Regionally, the Memphis Sand ranges from 500 to

890 feet in thickness and is at a depth of approximately 120 to 300 feet below ground surface (bgs). The

only monitoring well completed in the Memphis Sand at DDMT is MW-67. The top of the Memphis

Sand was identified at a depth of 255 feet bgs (elevation of 21 feet above mean sea level [msl]).

Three aquifers of interest underlying Dunn Field correspond to the geologic units described previously.

The uppermost aquifer is the unconfined fluvial aquifer consisting of saturated sands and gravelly sands

in the lower portion of the fluvial deposits. Recharge is primarily from the infiltration of rainfall.

Discharge is generally directed toward underlying units in hydraulic communication with the fluvial

deposits or laterally into adjacent stream channels. The saturated thickness of the fluvial aquifer near

Dunn Field ranges from 0 feet to 50 and is controlled by the configuration of the uppermost clay in the

Jackson Formation/Upper Claiborne Group. Water level elevations range from approximately 258 feet

msl northeast of Dunn Field (MW-65) to 203 feet msl southwest of Dunn Field (MW-19).

The intermediate aquifer is locally developed in deposits of the Jackson Formation/U.pper Claiborne

Group, which contain laterally extensive, thick deposits of clay. Water level elevations in the intermediate

aquifer, away from areas of recharge from the fluvial aquifer, are approximately 160 to 170 feet msl.

The Memphis aquifer 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 is located

1-2
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approximately 2 miles west of Dunn Field. The Memphis aquifer is confined by overlying clays and silts

in the Cook Mountain Formation (part of the Jackson/Upper Claiborne Group). This aquifer receives

most of its recharge from an outcrop area several miles east of Memphis. Some recharge is derived from

overlying or hydraulically communicating units. The top of the Memphis aquifer potentiometric surface

at MW-67 is approximately 165 feet msl.

1.3 GROUNDWATER CONTAMINATION

Nine volatile organic compounds (VOCs) have been persistently detected in the fluvial aquifer during

past sampling events: carbon tetrachloride (CT); chloroform (CE); 1,1-dichloroethene (DCE); cis-1,2-

dichloroethene (cDCE); trans-I1,2-dichloroethene (tDCE); 1,1 ,2-trichloroethane (TCA); trichloroethene

(TCE); tetrachloroethene (PCE) and 1,1,1,2-tetrachloroethane (TeCA). Three primary VOC plumes

underlie Dunn Field: a northern plume, a west-northwest (central) plume, and west-southwest (southern)

plume. Mixing and intermingling of the plumes has occurred due to the active groundwater extraction

system and natural groundwater flow; the plumes appear to merge west of Dunn Field.

The primary constituents in the northern plume are PCF, TCE, and DCE. There is an apparent ofifsite

source(s) of these compounds northeast of Dunn Field; however, the disposal sites in the northwest corner

of Dunn Field are also apparent source areas. The central plume contains high concentrations of TECA

and TCE and also contains PCE, cDCE, tDCE, TCA, CT, and CF. The southern plume is principally

composed of TECA, CT, TCA, and CE, although TCE, tDCE, PCE, and cDCE are also present. The

central and southern plumes appear to result from disposal sites on Dunn Field.

1.4 SYSTEM DESCRIPTION

The IRA Record of Decision (ROD) for groundwater at Dunn Field was signed in April 1996 with the

objectives of hydraulic containment to: (1) prevent further contaminant plume migration; and (2) reduce

contaminant mass in groundwater. The final design for Phase I of this groundwater extraction system

was completed in August 1997 and included the installation of seven groundwater extraction wells (RW-3

through RW-9), one pre-east concrete building, an underground conveyance system, and flow

measurement and control systems. The system was constructed from January 1998 through October 1998

and began operation in November 1998.

The Phase 1I design was completed in January 2000 and included four additional extraction wells and

associated electrical, mechanical, and instrumentation/controls components. The Phase II system update

was due to the detection of additional groundwater contamination in the southern portion of Dunn Field.

1-3
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Installation of new recovery wells (RW-1, RW-1A, RW-lB and RW-2) south of recovery well RW-03

and construction of other components was completed by March 2001. The expanded system was in full

operation in June 2001.

The Five Year Review for Dunn Field (CH2M HILL, 2003) concluded that over 300 pounds of VOCs

had been removed by the IRA from 1998 to 2002. However, the extraction system did not adequately

control groundwater flow and plume migration in the fluvial aquifer. Potentiometric surface maps

indicated that groundwater was captured in the immediate vicinity of each recovery well, but the capture

zones were not connected between wells, and portions of the groundwater plume were able to pass

through the voids in the extraction well capture zones. An increase in chlorinated volatile organic

compounds (CVOC) concentrations was observed in monitoring wells west of Dunn Field.

The IRA was found to be protective in the short term, because there is no current or planned use of the

fluvial aquifer as a drinking water supply and local ordinances restrict installation of private wells. The

Five Year Review stated that monitoring data from the IRA and the remedial investigation suggested that

aquifer restoration could be accomplished effectively by other technologies rather than expanding the

groundwater extraction system. Fully protective remedies for all media were selected in the Dunn Field

Record of Decision (CH2M HILL, 2004). The Second Five Year Review (e2M , 2008a) completed in

January 2008 did not alter the findings relative to the protectiveness of the IRA.

Implementation of the selected remedies has begun: excavation, transportation, and offisite disposal

(ET&D) of disposal sites was completed in March 2006; the fluvial soil vapor extraction (SVE) system

began operation in July 2007; and the thermal-enhanced SVE (TSVE) system in the loess began operation

in May 2008. TSVE operations were completed in December 2008 after soil sample results demonstrated

attainment of remediation goals (RGs). Fluvial SVE operations are expected to continue until 2012.

1.5 SCOPE OF WORK

e2M assumed the operation and maintenance (O&M) activities for the Groundwater IRA system

in October 2006. The goals for O&M are to:

• Maintain system operations through regular field inspectidns, maintenance, and
repairs; and

* Monitor system effectiveness through the measurement of water levels and the
collection and analysis of system effluent samples and groundwater samples from
monitoring wells and recovery wells.

1-4
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The following sections briefly describe the field activities performed to support these objectives. During

the performance of the O&M activities, e2M reviewed the Operations and Maintenance Manual for

Instrumentation and Controls (OHM Remediation Services, 1999) and the Construction Report (Jacobs

Engineering Group, 200 1) prepared following Phase II system construction.

The scope for the Groundwater IRA included the following activities:

* Weekly system inspections with repair or replacement of components, as required;

* Annual system calibration;

* Monthly discharge reports to document O&M activities, system status, and performance;

* Water levels measured weekly in recovery wells and semiannually in monitoring wells.

Water level data from pressure transducers in recovery wells downloaded monthly;

* Semi-annual groundwater samples collected from monitoring wells using passive diffusion
bag samplers (PDB) or low flow sampling procedures and from recovery well samples using
wellhead sampling ports. Samples analyzed for VOCs; and

* Quarterly effluent samples analyzed for pH and VOCs with semi-annual effluent samples
analyzed for semi-volatile organic compounds (SVOCs) and metals in accordance with the
wastewater discharge agreement (Appendix A).

1-5
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2.0 SYSTEM OPERATIONS ACTIVITIES

System O&M requirements were evaluated during weekly visits of the IRA system throughout 2008.

Observations and system data were reported in monthly discharge reports, which are included in

Appendix B.

2.1 RECOVERY WELL SHUTDOWNS

All recovery wells (RWs) are currently offline. Groundwater sample results from the April 2008 IRA

semiannual monitoring event (e2M, 2008b) demonstrated that the fluvial SVE operations were having a

significant impact in reducing CVOC, concentrations in groundwater. CVOC concentrations in recovery

wells and monitoring wells at the north end of Dunn Field did not exceed 50 micrograms per liter (pg/L)

for any single CVOC; this concentration limit is the objective for the Source Areas groundwater remedy,

with further reduction to MCLs to be achieved by the Off Depot remedy. Operation of RW-5 through

RW-9 was discontinued on 9 June 2008 following approval of the BRAG Cleanup Team (BCT).

CVOC concentrations in groundwater samples from the October 2008 semiannual monitoring event (e2M,

2008c) decreased or remained at low levels. e 2M reviewed groundwater contours and concluded that

groundwater with concentrations greater than 50 ~ig/L at a few locations in the south-central area of

Dunn Field would pass through the active component of the Off Depot groundwater remedy, which is

expected to be online in Fall 2009. The on-line RWs (RW-l, RW-IA, RW-LB3, RW-2, RW-3, and RW-4)

were shutdown on 23 January 2009 following approval from the BCT.

2.2 SYSTEM PERFORMANCE

The system performed well in 2008 with an average operational run time for all recovery wells of 98.3

percent. Issues with valving (RW-1), severe weather (RW-2 and RW-7) and a timer relay (RW-6)

affected uptime in January 2008. A faulty pump affected uptime at RW-lA during May and June; the

pump was replaced. Additional downtime in July at RW-2 was due to cleaning and re-wiring the pumnp.

Percentage uptimes for individual wells through January 2009 are presented in the following table.

2-1
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Recovery January 2008 -January 2009
Well ID Operational Run Times (Percent)

Jan Feb March April May Junet1 ) July Aug Sept Oct Nov Dec Jan2 ) Avg(')

RW-l1 86.8 99.9 100 99.7 100 100 100 100 100 100 100 100 74.2 99.0

RW-IA 100 100 100 99.7 60.3 55.1 100 100 100 100 100 100 74.2 93.5

RW-lB 100 100 100 99.7 100 100 100 100 100 100 100 100 74.2 99.9

RW-2 98.3 100 100 99.7 100 100 87.1 100 100 100 100 100 74.2 98.9

RW-3 100 100 100 99.7 I100 100 100 100 100 100 100 100 74.2 99.9

RW-4 100 100 100 99.7 100 100 100 100 100 100 100 100 74.2- 99.9

RW-5 100 100 100 9927 100 28.3 0 0 0 0 0 0 0 99.9

RW-6 70.2 1100 100 9927 100 28.3 0 0 0 0 0 0 0 94.9

RW-7 91.1 100 t00 92.2 94.9 28.3 0 0 0 0 0 0 0 96.4

RW-8 100 99.9 100 90.2 100 28.3 0 0 0 0 0 0 0 98.4

RW-9 100 100 100 9927 100 28.3 0 0 0 0 0 10 I0 I99.9

(1) RW-5 through RW-9 were shutdown on 9 June 2008.
(2) RW`-l through RW-4 were shutdown on 23 January 2009.
(3) Average runtinne for RW- 1, RW- IA, RW- IB, RW-2, RW-3, and RW-4 is calculated through shutdown on 21

January 2009. Average runtimte for RW-5, RW-6, RW-7, RW-8, and RW-9 is calculated through shutdown on 9
June 2008.

Approximately 18,062,602 gallons of -groundwater from the IRA system was discharged to the sanitary

sewer from 1 January 2008 through 31 January 2009. Individual RW totalizer data collected during

weekly visits were used to calculate the groundwater recovery rates. The average monthly pumping rate for

each recovery well is shown below.

January 2008 -January 2009
Recovery Average Monthly Pumping Rate apd Total Volume
Well ID Jan Feb Mar Apr May Jun JulIAugISep Oct Nov Dec Jan FAveraget1 I

_____ ~~~~~~~~~~g alos-per mninuteJ(gpm

RW- 1 0.2 1.5 0.2 0.2 0.1 0.2 0.3 0.3 0.3 0.2 0.3 0.2 0.2 0.34

RW-IA 1.6 1.7 I 5 1.4 1.3 1.5 1.5 1.6 1.1 1.0 1.0 1.0 0.9 1.32

RW-113 2.0 1.5 I 7 127 1.8 2.1 2.3 2.5 2.5 2.5 2.4 2.6 2.7 2.18

RW-2 1.6 1.6 IS5 1.2 1.5 2.1 1.8 2.2 2.6 3.5 3.5 3.6 3.7 2.34

RW-3 1.9 IS8 1.8 1.5 1.2 1.0 0.9 1.0 2.9 3.9 3.9 2.4 2.6 2.06

RW`4 3.3 3.3 3.3 3.2 3.4 3.7 4.0 4.2 4.6 7.2 9.4 9.6 9.0 5.25

RW-5 1.2 1.2 1.3 1.3 1.4 1.8 0 0 0 0 0 0 0 1.37

RW-6 5.6 5.6 5.5 5.6 5.6 5.6 0 0 0 0 0 0 5.58

RW-7 5.3 5.3 5.3 5.6 5.0 5.3 0 00 0 0 0 0 5.30

RW-8 14.6 14.3 14.4 14.4 14.4 14.4 0 0 00 0 0 0 14

RW-9 19.9 19.9 19.8 19.8 19.8 19.8 0 0. 00 0 0 0198

(1) Average flow rate for RW-5 through RW-9 is calculated through shutdown on 9 June 2008. Average flow rates for RW-
I through RW-4 is calculated through shut down on 23 January 2009.

2-2
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2.3 RECOVERY WELL MAINTENANCE

e2M personnel inspected each recovery well and recorded system parameters (flowrates, water levels,

totalizer readings) weekly. System parameters were also monitored remotely by downloads from the

system datalogger. Regular maintenance activities include adjustments to system components to maintain

flowrates and water levels at individual RWs and general maintenance of RW housings. System

parameters were downloaded from the datalogger on a monthly basis and compared to manual readings.

Due to the April 2008 shutdown of 5 of the I I recovery wells, annual calibration of individual recovery

well relays, totalizers, and pump controllers was not performed, individual components were calibrated on

an as-needed basis (e.g., when manual readings and data from datalogger differed or when anomalous

flowrates or water levels were observed). Maintenance activities in 2008 at individual recovery wells are

described below.

* RW-1 was 99.0 percent operational for the reporting period. The ball valve was replaced in
February.

* RW-lIA was 93.5 percent operational for the reporting period. The 'pump was replaced in
June. The level relay was calibrated in June.

* RW-IB3 was 99.9 percent operational for the year for the reporting period. In January 2008
debris was removed from the totalizer. The level relay was calibrated in June.

* RW-2 was 98.9 percent operational for the year. In July the flow rates declined in this well;
the pump was eleaned and rewired, a new collar installed and, the flowmeter impeller was
replaced.

* RW-3 was 99.9 percent operational for the year.

* RW-4 was 99.9 percent operational for the year.

* RW-5 was 99.9 percent operational for the year.

* RW-6 was 94.9 percent operational for the year. In January 2008 the timer relay was
replaced.

* RW-7 was 96.4 percent operational for the year. In May the level relay was re-calibrated due
to erratic operation.

* RW-8 was 98.4 percent operational for the year. The impeller in the totalizer was replaced in
February. In April a bad electrical breaker was replaced.

* RW-9 was 99.9 percent operational for the year.

2-3
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3.0 SYSTEM MONITORING ACTIVITIES

The system monitoring activities consist of water level measurements, sampling and analysis of

groundwater samples from recovery wells and monitoring wells, and analysis of effluent samples from

the recovery system discharge. The activities are performed in accordance with past practice and the

Remedial Action Sampling and Analysis Plan (RA SAP) (MACTEC, 2005). The wells included in the

monitoring program are listed on Table 3-I1.

3.1 WATER LEVEL MEASUREMENTS

Water level measurements were collected to evaluate the capture zone of the recovery system and

groundwater flow direction. Water level measurements were made in during two events in 2008; 10 April

and 14 October. In each event, water levels were recorded in 133 monitoring wells, one piezometer, I1I

recovery wells using a Solinst Model 101 water level meter with an electronic sensor and tape graduated

in 0.01-foot increments. The water level measurements are shown on Table 3-2.

3.2 GROUNDWATER SAMPLING

3.2.1 Monitoring Wells

Groundwater samples were collected from monitoring wells to evaluate system effectiveness in restricting

plume migration. Groundwater samples from monitoring wells were collected using passive diffusion

bags (PDBs) from October 2001 through October 2007. Prior to that time, the samples are believed to

have been collected using low-flow sampling methods. Due to 37 monitoring wells being added to the

IRA sampling program in 2008, samples were collected using PDl~s and low-flow sampling methods.

Sampling was performed in general accordance with the User's Guide for Polyethylene-based Passive

Diffusion Bag Samplers to Obtain Volatile Organic Compound Concentrations in Wells (U.S. Geological

Survey, 2001) and the RA SAP. In 2008, 51 wells were selected for sampling with PDBs and 34 wells

were selected for sampling with using low-flow sampling.

3.2.1.1 Passive Diffusion Bags

Upon removal from each monitoring well, a sample of water from the PDB was transferred to 40 milliliter

vials preserved with hydrochloric acid. Following sample collection, a single, new PDB was filled with

deionized water and were placed in each well in the middle of each well screen.

3-1
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In the April 2008 sample event, a drop in water levels in the fluvial aquifer resulted in ten wells having

midpoints of PDBs at or above the water table. In four wells with -dual PDBs (MW- 148, MW-ISO5, MW-

155 and MW-15SA), the upper PDB was 0.3 to 2.4 feet above the water level. In six wells with single

PDBs (MW-144, MW-147, MW-160, MW-161, MW-163 and MW-169), the PDB was 0.1 to 1.1 feet

above the water level. Wells MW-144, MW-161 and MW- 163 were dry or had less than I foot of water

based on the water level measurements. To limit this problem during future semiannual sampling events,

e2M began the practice of measuring water levels in all wells with PDBs approximately one month prior

to sample collection and adjusting the PDB where necessary in order that the midpoint depth is 2 feet

below the water level. If saturated thickness is less than 5 feet, samples will be collected by low-flow

sampling.

3.2.1.2 Low Flow Sampling

Dedicated Tenlon® bladders and Teflon®-lined polyethylene tubing were used for each well. Water

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

through cell with either a Horiba U-22XD or an YSI 6500 Series. The units were calibrated daily prior to

sampling. If necessary, the instrmmcnts were recalibrated in the field. All measurements were recorded

on the field sampling forms.

Purging continued at each well for up to two hours in order to meet the stabilization criteria: three

successive readings within 0.1 for pH, 10 millivolts for oxygen reduction potential (ORP), 3 percent for

specific conductance, 10 percent for dissolved oxygen (DO) and less than 20 nephelometric turbidity

units (NTU) for turbidity. Temperatures 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. Upon completion of purging at each monitoring well,

water samples were transferred to 40-milliliter vials preserved with hydrochloric acid.

3.2.1.3 April 2008

e2M collected groundwater samples from 82 of 84 designated monitoring wells on II to 16 April 2008.

Two monitoring wells (MW-10 and MW-233) were dry at the time of sampling.. The groundwater

samples were sent to Microbac Laboratories for VOC andlysis by EPA Method SW8260B3.

A total of PDBs were retrieved from 51 wells on I1I to 14 April 2008. Two PDB samples were collected

from 17 wells as shown on Table 3-1. The use of dual PDBs was discontinued following the April 2008

event as agreed at the April 2008 BCT meeting. PDB sample depths are shown on Table 3-3.
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Groundwater samples were collected from 3 1 of 33 monitoring wells on I11 to 16 April 2008 using bladder

pumps and low-flow purging methods. MW-10 and MW-233 were dry at time of sampling. The final

stabilization measurements for the April 2008 sampling event are shown in Table 3-4. The following

samples were collected without meeting the stabilization criteria:

Samples collected from MW-172, MW-231, MW-234, MW-235, and MW-238 had turbidity
readings of 22.9 to 172 NTUs following purging for two hours.

3.2.1.4 October 2008

e2M collected groundwater samples from 81 of 84 designated monitoring wells and on 17 to 22 October

2008. Two monitoring wells (MW-144 and MW- 233) were dry at the time of sampling and one

monitoring well (MW-175) appears to have been damaged (melted) due to heat from the TSVE system.

The groundwater samples were sent to Microbac Laboratories for VOC analysis by EPA Method

SW8260B.

Samples were collected using PD~s in 50 of 51 designated wells on 17 to 22 October 2008. A sample

was not collected from the PDB in MW-144 because the well was dry. PDB depths were checked during

an inspection on I September 2008 to ensure that each PDB3 was placed near the center of the saturated

portion of the well screen. Two PDBs were moved during the inspection; the POD in MW-169 was

moved down 1 foot and the POD in MW-77 was lowered 6.8 feet. POD sample depths are shown on

Table 3-5.

Groundwater samples were collected from 31 of 33 monitoring wells on 17 to 22 October 2008 using

bladder pumps and low-flow purging methods. MW-233 was dry at the time of sampling and MW-175

could not be sampled due to damage from TSVE heaters. The final stabilization measurements for the

October 2008 are shown in Table 3-6. The following samples were collected without meeting the

stabilization criteria:

Sample collected from MW-235 had a turbidity reading of 21 NTUs following purging for two
hours.

3.2.2 Recovery Wells

Groundwater samples were collected from recovery wells for comparison to monitoring well sample

results and for evaluation of system effectiveness in reducing contaminant mass. Samples from recovery

wells were collected on 10 April and 14 October 2008 and analyzed for VOCs by EPA Method 82608.
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Prior to sampling, the operating recovery well pumps were shut down to prevent the pumps from cycling.

During sampling, each pump was restarted, allowed to run for a few minutes prior to sample collection

and shut down after sampling. Samples were collected from the sample port on the recovery well heads.

The valve was slowly opened and the extracted groundwater was allowed to slowly fill 40-mi vials

preserved with hydrochloric acid. After sampling was completed, all recovery well pumps were re-

started. The groundwater samples were sent to Microbac Laboratories for VOC analysis by EPA Method

SW8260B3.

3.3 EFFLUENT SAMPLING

Effluent samples were collected to comply with the discharge permit requirements and to estimate

contaminant mass removal. Effluent samples were collected quarterly by field personnel on 9 January, 16

April, 7 July and 17 October 2008. A sample was also collected on 21 January prior to shutdown of the

recovery wells on 23 January 2009. The effluent samples were collected from the groundwater extraction

system at the discharge loop located adjacent to Person Avenue at the north property line of DDMT. The

valve on the sample port was slowly opened and the system discharge allowed to slowly fill the required

sample containers. All samples were submitted Microbac Laboratories for VOC analysis by EPA method

SW8260B. The April and October effluent samples were also analyzed for SVOCs by EPA Method

SW8270C; metals by EPA Method SW601OB; and pH by EPA Method 150. 1.

3.4 QUALITY ASSURANCE/QUALITY CONTROL SAMPLES

Field and laboratory quality control (QC) samples were collected during each sampling event. QC

samples consisted of duplicates, and matrix spikes and matrix spike duplicates (MS/MSD). Trip blanks

were included in coolers delivered from the laboratory. One duplicate was collected for approximately

every 10 samples (10%) and 1 M.SIMSD was collected for every 20 samples (5%). Laboratory QAJQC

samples included surrogate spikes, method blanks, laboratory control samples, in addition to MS/MSD

analysis. The sampling and analytical methods are described in the RA SAP (MACTEC, 2005).

Documentation was completed in the field to ensure that the samples collected, labels, chain-of-custody,

and request for analysis were in agreement. Custody seals were placed on each cooler before shipment by

common earrier. Samples were typically shipped the day collected for overnight delivery to the

laboratory.
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4.0 SUMMARY OF MONITORING RESULTS

Water level measurements and the groundwater and effluent sample analyses are discussed below.

4.1 WATER LEVEL MEASUREMENTS

Water level measurements collected on 10 April and 14 October 2008 are shown with resulting

groundwater elevations on Table 3-2. Groundwater elevations in the fluvial aquifer are highest northeast

of Dunn Field (MW-65: 258.1 ft msl in April and 250.67 msl in October 2008) and generally decrease to

the southwest (MW- 19: 203.6 ft msl in April and 203.3 ft msl in October 2008). The spatial variation in

water levels in the fluvial aquifer monitoring wells is primarily due to the elevation of the underlying clay

of the Jackson Formation/Upper Claibomne Group.

The groundwater elevations in the intermediate aquifer in April ranged from approximately 162.5 feet msl

in MW-234 to 189.4 feet msl in MW-89, while in October the same wells had groundwater elevations of

155.63 feet msl and 187.9 feet msl, respectively. Groundwater elevation in MW-67, which is screened in

the Memphis Sand, was 165.3 feet msl in April and 155.0 feet in October.

Groundwater levels in the fluvial aquifer wells were approximately one to three feet higher in October

2008 compared to measurements in April 2008. However, water levels are generally lower than levels

recorded during the two events in 2007, apparently due to below average precipitation during 2007 and

early 2008. Larger differences in 2008 water levels, as compared to levels in 200,7 were observed at

fluvial screened wells located northeast (offisite) of Dunn Field. The presence of groundwater divide to

the northeast of Dunn Field would cause a greater response to the weather conditions in this area. Water

levels in wells screened in the intermediate and Memphis aquifers were lower in October 2008 than in

April 2008, but generally higher than water levels recorded in 2007.

Groundwater elevation contour maps for the April and October 2008 water level measurements are shown

on Figures 4-1 and 4-2, respectively. Groundwater flow is generally to the west in the area of the

Groundwater IRA system. The maps show a trough in groundwater elevations approximately 1,000 feet

west of Dunn Field, with flow apparently diverging to the north and south. The contour maps also show

the effect of the April shut down of the northern RWs on Dunn Field.
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4.2 ANALYTICAL RESULTS

Complete analytical results for groundwater samples from monitoring wells and recovery wells and for

effluent samples collected during 2008 are presented in Appendix C. Positive results summaries for

groundwater samples, including analytical results for all constituents detected above the reporting limit in

one or more samples, are shown on Tables 4-I (April 2008) and 4-2 (October 2008) for monitoring wells

and on Tables 4-3 (April 2008) and 4-4 (October 2008) for recovery wells. Analytical results for IRA

system effluent samples, with the applicable permit limits, are shown on Table 4-5.

4.2.1 Data Quality Evaluation

e2M performed a data quality evaluation (DQE) of the laboratory data packages for the samples collected

in 2008 to qualify the data relative to the data quality objectives (DQOs) described in the PA SAP. Data

qualifiers are shown on the analytical results tables. 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). A summary of the DQE for each event is provided in Appendix D.

4.2.1.1 April 2008 Monitoring Wells

A total of 99 groundwater samples were collected from 82 monitoring wells in April 2008 and analyzed

for VOCs by EPA Method 8260. The data are usable with the following qualifications (refer to Tables 4-

I and C-I):

* All samples were analyzed initially within holding time. However, a number of samples were
analyzed at a dilution out of holding time due to high concentrations. The affected analytes were
qualified estimated J since the data could be biased slightly low due to compound degradation.
As samples are kept in a volatile-specific cooler, it is not expected that there would be any
significant impact.

* Contamination was observed in some method blanks. Whenever methylene chloride or acetone is
detected in associated samples at a level less than lOx the method blank (corrected for dilution),
the result is qualified as LIB. Such results are usable as nondetects. The "B"- qualified data were
reported at levels below the reporting limit and, therefore, should not adversely impact data
quality.

• Surrogates were recovered high in two samples. In one sample (MW-158A-81.5-IS-4) detected
results for 1 ,2,2-trichloroethane, CF, PCE, TCE, cDCE, tDCE were qualified J for possible high
bias, however, this is right at the edge of the upper acceptable limit. In the other, no detections
were observed so no qualifiers were warranted.

* Based on MS/MSD performance in the VOC analyses, low recoveries, both non-detects and
detects in the parent sample are qualified as estimated J. For high recoveries, only detected
results in the parent sample are so qualified, This includes DCE, CT, isopropylbenze, and TCE in
sample MW-1I64-72.6-IS-4 (SDG L08040444).
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* There was one target, carbon disulfide, out low in the LCS associated with the samples in SDG
L080405 17. These 8 samples (MW-43- 165.5-IS-4, MW-44-69-IS-4, MW-67-267.S-IS-4, MW-
130-69.5-IS-4, MW-156-62.0-IS-4, MW-161-80.O-IS-4, MW-165-89.9-IS-4, and MW-165-
100.4-15-4) were qualified as estimated J for this analyte.

4.2.1.2 October 2008 Monitoring Wells

A total of 8I groundwater samples were collected from 81 monitoring wells in October 2008 and

analyzed for VOCs by EPA Method 8260. The data are usablk with the following qualifications (refer to

Tables 4-2 and C-2):

* Several analytes (bromomethane, chloromethane, methylene chloride) were observed in some
method blanks and trip blanks. Whenever methylene chloride or acetone is detected in associated
samples at a level less than l Ox the method blank (corrected for dilution), the result is qualified as
tJB. Such results are usable as nondetects. The "B"- qualified data were reported at levels below
the reporting limit or were not targets of interest and, therefore, should not adversely impact data
quality.

* The possibility of some bias associated with calibration drift with respect to 1,2-dichloroethane
(1,2-DCA) was indicated in one sample (MW-159-81.85-IS-5), and where the discrepancy in %
o was observed, the associated sample detect was qualified estimated J.

* The surrogate 1,2-Dichloroethane-d4 was recovered high in one sample, MW-160-84.5-IS-5
(SDG L08100600). Detected results for 1,1.1,2-TECA, 1,1,2-TCA, carbon tetrachloride,
chloroform, PCE, cis-DCE, and tDCE were qualified estimated J for possible high bias.

* For MS/MSD analyses, a number of targets are out of limits, but in some instances the parent
sample is > 4x the spike level. In such cases, no qualifier is added because the spike is of the
order of the normal variability of measurement and recovery calculations are not meaningful. In
other eases the recoveries are elevated but there are no detections in the parent sample, hence no
qualifiers. Where data could be biased low proportional to the spike recovery, targets are
qualified estimated J. This includes cis-DCE in sample MW-15SA-88.25-1S-5 and 1,1,2,2-TeCA
in sample MW-156-67.75-IS-5 (SDG L08100600).

* Two targets were out high in LCS analyses for one sample, MW-15-IS-5 (SDG L08100573)
1,1,2-TCA and 1,2-DCA detects were qualified J in this sample. These indicate potential high lab
bias.

4.2.1.3 April 2008 Recovery Wells

Groundwater samples were collected from all 11I recovery wells in April 2008 and analyzed for VOCs by

EPA Method 8260. No qualifications are necessary for the April 2008 recovery well samples (refer to

Tables 4-3 and C-3).
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4.2.1.4 October 2008 Recovery Wells

Groundwater samples were collected from all I I recovery wells in October 2008. Samples were analyzed

for VOCs by EPA Method 8260. The October 2008 data are usable with the following qualifications

samples (refer to Tables 4-4 and C-4):

* Based on MS/MSD performance in the VOC analyses, low recoveries, both non-detects and
detects in the parent sample are qualified as estimated J. 1,1,2,2-tetrachloroethane was qualified J
in one sample (RW-4-IS-5) (SDG L08 100573).

4.2.1.5 Effluent Samples

Effluent samples were collected from the main discharge on 9 January, 16 April, 7 July, and 17 October

2008 and on 21 January 2009. All samples were analyzed for VOCs (EPA Method 8260). The April and

October 2008 samples were also analyzed for total metals (EPA Method SW6O0lOB), SVOCs (EPA

Method 82708) and pH (EPA Method ELO. 1). The data are usable with the following qualifications:

* No qualifications were warranted for the January 2008, July 2008 and January 2009 effluent
samples.

* For the April 2008 effluent sample SVOC analyses:

o bis(2-chloroethyoxy) methane was qualified as estimated J in the parent sample for low
recovery, based on MSIMSD performance

o Two analytes, 2-chloronaplithalene, and bis(2-chloroethoxy)methane, were out low in the
LCS and were qualified as estimated J.

* For the October 2008 effluent sample, based on MS/MSD performance in the VOC analyses, low
recoveries, both non-detects and detects in the parent sample are qualified as estimated J. 1,1,2,2-
TeCA was qualified J in the effluent sample (SDG LOS8100573).

4.2.2 Groundwater

The review of groundwater analytical results focused on concentrations detected above the reporting limit

for the nine CVOCs detected persistently at Dunn Field: CT, CF, DCE, tDCE, cDGE, TECA, PCE, TCA,

and TCE. Vinyl chloride (VC), a significant CVOC degradation product, was also considered. The

analytical results were compared to the maximum contaminant levels (MCLs) and groundwater target

concentrations (TCs) from Table 2-2 1G of the Dunn Field Record of Decision (CH2M HILL, 2004).

Historical results for these CVOCs in all the wells in the current sampling program are included in

Appendix E. Total CVOC concentrations for the wells sampled in April and October 2008 are shown on

Figures 4-3 and 4-4, respectively.
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4.2.2.1 Monitoring Wells

A total of 99 groundwater samples were collected from 82 monitoring wells in April 2008 and analyzed

for VOCs only. Table 4-1 lists the analytical results for all constituents detected above the RL in one or

more samples. A total of 19 VOCs were detected above RLs in the April 2008 samples. A summary of

analytical results for the primary CVOCs is provided on Tables 4-6.

Analytical results for the April 2008 samples from monitoring wells that had PDI~s above the water level

were compared to previous results and to the current results for the lower PDB2, where present. The results

for MW-150 (upper) and MW-144 are not considered valid based on differences with previous results.

The results for the upper PODs in other wells with dual PODs (MW-148, MW-155 and MW-158) are

consistent with trends from past results and the lower POD, and are considered valid. The results in MW-

169 are generally nondetect as in previous results. The results in the other wells with single PDBs (MW-

147, MW- 160, MW- 161 and MW- 163) were generally consistent with trends from past results but were

sufficiently different to be considered questionable. As discussed above, water levels will be checked

prior to future sample events.

A total of 81 groundwater samples were collected from 81 monitoring wells in October 2008 and

analyzed for VOCs only. Table 4-2 lists the analytical results for all constituents detected above the RL in

one or more samples. A total of 21 VOCs were detected above RLs in the Oct6ber 2008 samples. A

summary of analytical results for the primary CVOCs is provided on Table 4-7.

4.2.2.2 Recovery Wells

Groundwater samples were collected from all 11I recovery wells in April and October 2008. Tables 4-3

(April 2008) and 4-4 (October 2008) lists the analytical results for all constituents detected above the RL

in one or more samples. A summary of analytical results for the primary CVOCs is provided on Tables

4-7 (April 2008) and 4-8 (October 2008).

4.2.3 Effluent

Effluent samples were collected from the main discharge on 9 January, 16 April, 7 July, and 17 October

2008 and on 21 January 2009. All samples were analyzed for VOCs; the April and October samples were

also analyzed for total metals, SVOCs and pH. Table 4-5 lists the analytical results for all permitted

constituents and others analytes detected above reporting limits and the permit discharge limits. All

results were below permitted discharge limits.
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5.0 CONCLUSIONS AND RECOMMENDATIONS

5.1 SYSTEM OPERATIONS

The IRA system operated as intended during 2008 with an average operational run time for all recovery

wells of 98.3 percent. System repairs are summarized in Table 5-I1.

The average system extraction/effluent discharge rate ranged from 57.7 gallons per minute (gpm) in

February to 10.8 gpm in June. The decrease was due to the shutdown of the nor-thern RWs in early June

2008. The total discharge from the IRA system in 2008 was approximately 18.96 million gallons, based

on weekly recorded flow rates from individual wells. Approved one-time discharges from well

installation/development and sampling activities, and from thermal SVE and fluvial SVE system

condensate at DDMT totaled 894,831 additional gallons.

All effluent results were below the one-day maximum discharge level. Approximately 3.6 pounds of

TCE and 12.7 pounds of total VOCs were removed from the fluvial aquifer during the reporting period, as

calculated from effluent concentrations and system flow rates. This compares with 39.7 pounds of TCE

and 87.4 pounds of total VOCs calculated as removed during 2007. The decrease in mass removal from

the system between 2007 and 2008 is due to a decrease in both VOC concentrations and total system flow

rates. Mass removal rates are based on quarterly effluent samples and flowrates as reported in the

Monthly Operations Reports (Appendix B).

Figure 5-I shows the TCE and total VOC concentrations measured at the effluent metering station since

1998. Reduction in the effluent CVOC concentrations coincided with the start up of the fluvial SVE

system. CVOC concentrations remained low through samples collected in October 2008. The total

CVOC concentration in the October 2008 sample is 15% of that reported in July 2007, prior to the start-

up of the fluvial SVE system. Further declines were seen in the January 2009 quarterly samples. The

higher CVOC concentrations in the July 2008 quarterly sample may have been due to higher contaminant

flux from the loess to groundwater during TSVE operations (May through November 2008).

5.2 SYSTEM MONITORING

The completed TSVE and ongoing FSVE systems have resulted in a significant reduction in CVOC

concentrations in groundwater, as seen in total CVOC plume maps for April 2007, October 2007, April

2008, and October 2008 shown in Figure 5-2. Time trend plots for individual recovery wells, monitoring

wells on Dunn Field, and selected off-site monitoring wells are provided in Appendix F. The plots include
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CVOCs detected above MCLs or TCs in current or previous samples. Where multiple sample results

were available for a sampling event (i.e., for wells with multiple PDB samples), the higher result was

plotted.

5.2.1 Recovery Wells

Time trend plots for recovery wells are included in Appendix F-l. CVOC concentrations in RW samples

collected in 2008 continued to decrease or remained at low levels in all recovery wells, except RW-9.

RW-9 is upgradient of most identified source areas of Dunn Field and the groundwater concentrations are

representative of the plume migrating from off-site source(s) northeast of Dunn Field. Decreases in

CVOC concentrations were observed in most of the recovery wells in the southern half of Dunn Field

(RW-l, RW-IA, RW-IB, RW-2, and RW-3). At RW-4, TCE decreased from 55.4 tig/L in April to 28.8

atg/L, but TeCA increased from 19.4 pig/L in April to 52.5 jpg/L. October 2008 CVOC concentration for

individual constituents are below 50 pjg/L in all recovery wells except chloroform (70.8 gg/L) in RW-2

and TeCA in RW-4.

e2M recommended the shutdown of the northern RWs (RW-5 through RW-9) following the April 2008

sampling event (e2M , 2008b); the wells were taken offline on 9 June 2008. Following the October 2008

event, the remaining five RWs (RW-1, RW-IA, RW-IB, RW-2, RW-3, and RW-4) were recommended

for shut down (e2M, 2008c); these wells were taken offline on 23 January 2009.

5.2.2 On-Site Monitoring Wells

Time trend plots for onsite monitoring wells are included in Appendix F-2. CVOC concentrations have

remained at low levels in most on-site wells following large declines following the start of the Fluvial

SVE system.

Four monitoring wells (MW-03, MW-07, MW-220 and MW-230) show the influence of the plume

migrating on to Dunn Field from the northeast. No decrease in CVOC concentrations has been observed

in MW-07 and MW-230; both wells are upgradient of the identified Source Areas in Dunn Field. Slight

increases in CVOC concentrations have occurred in MW-03 and MW-220, located along the northern

boundary of Dunn Field, following initial large decreases after start-up of the Fluvial SVE system.

An increase in CVOC concentrations was also observed. Chloroform and TCE concentrations increased

slightly in the October 2008 sample from MW-227, located in loess treatment area 4; concentrations

remain approximately an order of magnitude below concentrations in November 2007. The increase is
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probably'due to higher contaminant flux from the loess during thermal SVE operations that was not

captured by the Fluvial SVE system.

October 2008 CVOC concentration for individual constituents were below 50 pig/I in all monitoring wells

on Dunn Field except PCE (63.9 pg/I) in MW-07; chloroform (134 ptg/I) and TCE (61.8 [ig/I) in MW-

227; and PCE (100 gg/I) and TCE (98.4 pg/I) in MW-230. As noted above, CVOC concentrations in

MW-07 and MW-230 are representative of the off-site northeast plume rather than source areas on Dunn

Field.

5.2.3 Off-Site Monitoring Wells

Time trend plots for selected off-site monitoring wells are included in Appendix F-3. The concentrations

vary considerable. However, the total CVOC concentrations in MW-70 near the center of the plume

immediately west of Dunn Field decreased from 359 gg/I in April 2008 to 3.7 Rg/I in the October 2008

sample.

5.2.4 Intermediate Aquifer Wells

IRA semiannual monitoring includes ten wells installed in the intermediate aquifer: one well on Dunn

Field (MW-238) and nine wells west of Dunn Field (MW-37, MW-40, MW-43, MW-231, MW-232,

MW-234, MW-237, MW-239, and MW-240). Several of these wells were installed as part of the 2007

Intermediate Aquifer Investigation (JAT) and were added to the IRA Monitoring program in 2008.

Primary CVOCs were detected above RLs in three wells (MW-232, MW-237, and MW-240) in October

2008. The highest concentrations were reported in MW-232: cDCE at 22.4 pig/I (April 2008) and vinyl

chloride at 13.2 pg/l (October 2008).

5.3 RECOMMENDATIONS

All of the IRA recovery wells have been shut down and mothballing or abandonment of the groundwater

recovery system (GWRS) will be considered based on sample results from the April 2009 sampling event.

The Off Depot Remedial Action Work Plan (RAWP) (e2M, 2009) was approved by EPA on 18 March

2009 and remedial action construction is planned to begin in April 2009. The RAM/P includes

performance monitoring in the area of the air sparging-soil vapor extraction (AS-SVE) system and long

term monitoring over a broad area around Dunn Field. There is substantial overlap between wells in the

three sampling programs (IRA, Off Depot performance monitoring and Off Depot LTM); all of the

existing Off Depot performance monitoring wells are included in the IRA program, but 1 8 LTM wells are

not included. The 18 LTM wells are: MW-4, MW-5, MW- 13, MW- 14, MW-5 I, MW-56, MW-65, MW-

5-3



982" 2?7
Antnual Operations Report - 2008 March 2009
Donn Field Groundwvater IRA - Year Ten Revision 0

75, MW-78, MW-87, MW-91, MW-128, MW-176, MW-182, MW-184, MW-185, MW-186 and MW-

190.

c2M recommends that the 18 Off Depot LTM wells be included in the IRA sampling event and that

sampling of 17 IRA wells west of the railroad tracks be delayed until the Off Depot baseline monitoring

event in June and one IRA well be omitted from further sampling. Sample results from wells east of the

railroad tracks will be useful in evaluating the IRA GWRS, but wells west of the railroad tracks ate too

far downgradient to be useful for that review.

The 18 IRA wells to be omitted from the April monitoring event are: MW-40, MW-54, MW-79, MW-

148, MW-149, MW-150, MW-151, MW-152, MW-155, MW-158, MW-158A, MW-159, MW-160, MW-

165, MW-165A, MW-166, MW-166A and MW-232. Well MW-40 is adjacent and screened at a similar

depth to MW-169, which will be sampled during the April event. In addition, MW-40 will be abandoned

as part of the Off Depot RA. The remaining wells will be sampled during the baseline event.

The well locations with proposed changes are shown on Figure 5-3.
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TABLE 3-1 982 3
WELL ACTIVITY SUMMARY

ANNUAL OPERATIONS REPORT - 2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN

Defense Depot Memphis, Tennessee

April 2008 October 2008
Well ~ Aquifer Water Level Groundwater Water Level Groundwater
Well ~~Screened Measurement Samples Measurement Samples

MW-03 Fluvial X LF X LF
MW-04 Fluvial X X
MW-05 Fluvial X Dry
MW-06 Fluvial X LF X LF
MW-07 Fluvial X S X S
MW-OS Fluvial X X
MW-1o Fluvial X NS X LF
MW-12 Fluvial X X
MW-13 Fluvial X X
MW-14 Fluvial X X
MW-15 Fluvial X LF X LF
MW-19 Fluvial X X
MW-28 Fluvial X X
MW-29 Fluvial X X
MW-30 Fluvial X X
MW-31 Fluvial X M X S
MW-32 Fluvial X S X S
MW-33 Fluvial X S X S
MW-34 Intermediate X X
MW-35 Fluvial X X
MW-37 Intermediate X S X S
MW-38 Intermediate X X
MW-40 Intermediate X S X S
MW-42 Fluvial X X
MW-43 Intermediate X S X S
MW-44 Fluvial X S X S
MW-45 Fluvial X X
MW-51 Fluvial X NM
MW-53 Fluvial X X
MW-54 Fluvial X S X S
MW-55 Fluvial X X
MW-56 Fluvial X X
MW-57 Fluvial X S X S
MW-58 Fluvial X X
MW-59 Fluvial X X
MW-60 Fluvial X X
MW-6i Fluvial X X
MW-62 Fluvial X X
MW-65 Fluvial X X
MW-67 Memphis X S X S
MW-68 Fluvial X S X S
MW-69 Fluvial X S X S
MW-70 Fluvial X M X S
MW-71 Fluvial X S X S
MW-74 Fluvial X LF X LF
MW-75 Fluvial X X
MW-76 Fluvial X S X S
MW-77 Fluvial X S X S
MW-78 Fluvial X X
MW-79 Fluvial X S X S
MW-8O Fluvial X X
MW-87 Fluvial X X
MW-89 Intermediate X X
MW-go Intermediate X X
MW-9i Fluvial X X
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TABLE 3-1 98z 31
WELL ACTIVITY SUMMARY

ANNUAL OPERATIONS REPORT - 2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN

Defense Depot Memphis, Tennessee

April 2008 October 2008
Well ~ Aquifer Water Level Groundwater Water Level Groundwater
Well ~~Screened Measurement Samples Measurement Samples

MW-95 Fluvial X X
MW-i26 Fluvial X X
MW-127 Fluvial X X
MW-128 Fluvial X X
MW-i29 Fluvial X X
MW-i130 Fluvial X S X S
MW-i132 Fluvial X LF X LF
MW-i134 Fluvial NM LF X LF
MW-i44 Fluvial Dry S Dry NS
MW-145 Fluvial X S X S
MW-147 Fluvial X S X S
MW-148 Fluvial X M X S
MW-149 Fluvial X M X S
MW-i150 Fluvial X M X S
MW-i51 Fluvial X M X S
MW-152 Fluvial X M X S
MW-153 Fluvial X S X S
MW-154 Fluvial X S X S
MW-155 Fluvial X M X S
MW-156 Fluvial X S X S
MW-157 Fluvial X S X S
MW-158 Fluvial X M X S

MW-158A Fluvial X M X S
MW-i 59 Fluvial X M X S
MW-160 Fluvial X S X S
MW-161 Fluvial X S X S
MW-i162 Fluvial X S X S
MW-163 Fluvial X S X S
MW-i164 Fluvial X S X S
MW-i165 Fluvial X M X S

MW-165A Fluvial X M X S
MW-166 Fluvial X M X S

MW-166A Fluvial X S X S
MW-167 Fluvial X S X S
MW-168 Fluvial X S X S

MW-168A Fluvial X M X S
MW-169 Fluvial/Intermediate X S X S
MW-170 Fluvial X M X S
MW-171 Fluvial X S X S
MW-172 Fluvial X LF X LF
MW-i174 Fluvial X LF X LF
MW-i175 Fluvial X LF X NS
MW-176 Fluvial X NM
MW-i1 78 Fluvial X LF X LF
MW-i179 Fluvial X LF X LF
MW-180 Fluvial X LF X LF
MW-182 Fluvial X X
MW-183 Fluvial/Intermediate X X
MW-184 Fluvial X X
MW-185 Fluvial X X
MW-186 Fluvial X X
MW-1 87 Fluvial X LF X LF
MW-193 Fluvial X X
MW-194 Flu vial X X
MW-220 Fluvial X LF X LF
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TABLE 3-1 9 2 32
WELL ACTIVITY SUMMARY

ANNUAL OPERATIONS REPORT - 2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN

Defense Depot Memphis, Tennessee

April 2008 October 2008
Aquifer Water Level Groundwater Water Level Groundwater

Well Screened Measurement Samples Measurement Samples

MW-221 Fluvial X LF X LF
MW-222 Fluvial X LF X LF
MW-223 Fluvial X LF X LF
MW-224 Fluvial X LF X [F
MW-225 Fluvial X LF X [F
MW-226 Fluvial X LF X LF
MW-227 Fluvial X [F X [F
MW-228 Fluvial X LF X LF
MW-230 Fluvial X LF X LF
MW-231 Intermediate X LF X LF
MW-232 Intermediate X M X S
MW-233 Fluvial Dry NS Dry NS
MW-234 Intermediate X LF X [F
MW-235 Fluvial X LF X [F
MW-236 Fluvial X LF X LF
MW-237 Intermediate X LF X [F
MW-238 Intermediate X LF X [F
MW-239 Intermediate X LF X [F
MW-240 Intermediate X LF X [F

PZ-02 Fluvial X X
RW-01 Fluvial NM G X G

RW-01A Fluvial NM G X G
RW-01B Fluvial NM G X G
RW-02 Fluvial X G X G
RW-03 Fluvial X G X G
RW-04 Fluvial X G X G
RW-05 Fluvial X G X G
RW-06 Fluvial X G X G
RW-07 Fluvial X G X G
RW-08 Fluvial X G X G
RW-09 Fluvial X G X G

MW-I TDEC Fluvial X X
MW-2 TDEC Fluvial X X
MW-3 TDEC Fluvial X X
MW-4 TDEC Fluvial NM X

Notes:
X Water level measured.
G Grab sample collected from recovery well.
LF Sample collected using low-flow purging methods.
M Multiple samples; Permeable Diffusion Bag (PDB) samplers at top and bottom of saturated

screened interval (two samples per well).
NM Water level measurement planned but not made.
NS Sample planned but not collected.
S Single sample: one POB sampler at mid-point of saturated screened intervals.
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TABLE 3-2 982 33
WATER LEVEL MEASURMENTS

ANNUAL OPERATIONS REPORT - 2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN

Defense Depot Memphis, Tennessee

Depth to Groundwater Depth to Groundwater
Water Elevation Water Elevation

Top of Casing Top of Screen
Elevation Elevation 10-Apr-2008 14-Oct-2008

Well ID) Aquifer (if, MsM) (if, MsM) (if, btoc) (if, mnsl) (if, btoc) (if, ins)
MW-03 Fluvial 292.35 226.85 72.10 220.25 67.19 225.16
MW-04 Fluvial 301.61 241.61 78.00 223.61 75.10 226.51
MW-05 Fluvial 304.64 244.64 79.04 225.60 Dry --

MW-06 Fluvial 289.11 238.11 65.70 223.41 65.00 224.11
MW-07 Fluvial 295.10 228.10 69.75 225.35 66.81 228 29
MW-08 Fluvial 292.59 236.09 65.09 227.50 62.70 229.89
MW-b0 Fluvial 288.79 230.19 66.45 222.34 62.25 226.54
MW-12 Fluvial 301.30 231.90 78.85 222.45 76.32 224.98
MW-13 FIuvial 300.01 234.01 75.87 224.14 73.75 226.26
MW-14 Fluvial 302.22 237.22 75.55 226.67 75.12 227.10
MW-is Fluvial 295.12 231.72 70.92 224.20 70.21 224.91
MW-19 Fluvial 290.57 207.47 87.00 203.57 87.28 203.29
MW-28 Fluvial 294.79 240.49 58.48 236.31 56.59 238.20
MW-29 Fluvial 273.22 239.02 41.33 231.89 39.59 233.63
MW-30 Fluvial 275.14 236.14 49.44 225.70 47.33 227.81
MW-31 Fluvial 290.37 226.27 73.31 217.06 70.46 219 91
MW-32 Fluvial 285.38 232.68 64.48 220.90 63.65 221.73
MW-33 Fluvial 280.71 236.11 57.29 223.42 56.73 223.98
MW-34 Intermediate 299.97 163.37 132.15 167.82 137.95 162.02
MW-35 Fluvial 300.46 230.86 79.43 221.03 76.98 223.48
MW-37 Intermediate 284.91 119.21 120.53 164.38 129.87 155.04
MW-38 Intermediate 307.45 167.55 130.00 177.45 132.40 175.05
MW-40 Intermediate 262.23 177.23 82.02 180.21 85.10 177.13
MW-42 Fluvial 274.83 225.83 57.19 217.64 56.62 218.21
MW-43 Intermediate .284.99 123.49 119.85 165.14 127.64 157.35
MW-44 Fluvial 269.07 205.07 57.25 211.82 56.74 212.33
MW-45 Fluvial 293.22 235.22 56.35 236.87 55.80 237.42
MW-51~1 Fluvial 275.23 220.23 43.25 231.98 - --

MW-53 Fluvial 306.38 233.88 73.92 232.46 73.54 232.84
MW-54 Fluvial 295.35 210.85 83.15 212.20 82.33 213.02
MW-55 Fluvial 292.08 228.08 70.55 221.53 70.69 221.39
MW-56 Fluvial 293.60 234.60 68.30 225.30 67.79 225.81
MW-57 Fluvial 290.77 230.77 65.15 225.82 64.55 226.22
MW-58 Fluvial 290.51 233.51 64.50 226.01 63.95 226.56
MW-59 Fluvial 300.13 227.63 77.38 222.75 74.16 225.97
MW-60 Fluvial 296.86 224.36 74.00 222.86 70.59 226.27
MW-61 Fluvial 294.04 225.54 69.70 224.34 67.13 226.91
MW-62 Fluvial 293.65 207.65 93.93 199.72 94.43 199.22
MW-65 Fluvial 263.22 222.42 5.10 258.12 12.55 250.67
.MW-67 Memphis 278.21 18.21 112.90 165.31 123.24 154.97
MW-68 Fluvial 291.69 219.19 70.95 220.74 67.09 224.60
mw-69 Fluvial 307.02 224.94 85.71 221.31 82.55 224.47
MW-70 Fluvial 304.99 224.18 83.04 221.95 80.78 224.21
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TABLE 3-2 982 4
WATER LEVEL MEASURMENTS

ANNUAL OPERATIONS REPORT -2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN

Defense Depot Memphis, Tennessee

Depth to Groundwater Depth to Groundwater
Water Elevation Water Elevation

Top of Casing Top of Screen
Elevation Elevation 10-Apr-2008 14-Oct-2008

Well ID Aquifer (ft, Msl) (ft, msl) (ft, btoc) (if, rnsl) (if, btoc) (ft, msl)
MW-71 Fluvial 294.40 228.90 71.57 222.83 70.97 223.43
MW-74 Fluvial 303.68 233.68 81.36 222.32 79.22 224.46
MW-75 Fluvial 303.61 232.61 81.51 222.10 78.93 224.68
MW-76 Fluvial 302.71 229.71 87.00 215.71 84.88 217.83
MW-77 Fluvial 304.42 236.42 83.81 220.61 81 .66 222.76
MW-78 Fluvial 275.00 230.50 50.55 224.45 48.38 226.62
MW-79 Fluvial 285.03 202.53 73.57 211.46 72.84 212.19
MW-80 Fluvial 273.81 220.81 62.18 211.63 81.48 212.33
MW-87 Fluvial 294.93 231.93 72.12 222.81 71.37 223.56
MW-89 Intermediate 303.98 156.98 114.59 189.39 116.13 187.85
MW-90 Intermediate 304.19 189.19 115.00 189.19 116.38 1 87.81
MW-9i Fluvial 291.99 236.99 68.65 223.34 68.02 223 97
MW-95 Fluvial 259.23 219.43 29.15 230.08 28.40 230.83
MW-126 Fluvial 252.22 236.22 13.50 238.72 19.50 232.72
MW-127 Fluvial 268.71 208.71 60.20 208.51 59.90 208.81
MW-128 Fluvial 284.14 229.39 42.53 241.61 42.85 241.29
MW-129 Fluvial 293.01 228.01 58.50 234.51 57.11 235.90
MW-i130 Fluvial 293.20 233.70 57.82 235.38 56.35 236.85
MW-132 Fluvial 300.73 227.23 78.25 222.48 76.17 224.56
MW-134 (2 ) Fluvial 300.81 225.81 -- -- 75.90 224.91
MW-144 Fluvial 291.60 235.10 Dry -- 75.43 216.17
MW-145 Fluvial 284.72 204.72 72.74 211.98 71.10 213.62
MW-147 Fluvial 289.72 229.72 74.12 . 215.60 71.66 218.06
MW-148 Fluvial 294.71 224.71 81.31 213.40 79.99 214.72
MW-149 Fluvial 287.18 205.78 75.14 212.04 74.46 212.72
MW-150 Fluvial 296.81 225.61 84.32 212.49 83 44 213.37
MW-151 Fluvial 284.27 207.27 72.35 211.92 71.61 212.66
MW-152 Fluvial 289.59 198.59 77.83 211.76 77.13 212.46
MW-153 Fluvial 279.17 203.17 67.55 211.62 66.84 212.33
MW-154 Fluvial 273.81 220.81 58.41 215.40 58.68 215.13
MW-155 Fluvial 291.65 214.65 79.38 212.27 78.59 213.06
MW-156 Fluvial 269.15 213.71 58.60 210.55 58.08 211.07
MW-157 Fluvial 286.78 229.78 73.55 213.23 72.58 214.20
MW-158 Fluvial 294.07 203.06 82.24 211.83 81.54 212.53
MW-158A Fluvial 293.95 216 03 82.14 211.81 81.43 212.52
MW-i159 Fluvial 286.33 205.89 74.44' 211.89 73.68 212.65
MW-160 Fluvial 294.00 228.13 81.45 212.55 80.55 213.45
MW-1 61 Fluvial 298.40 234.60 80.70 215.70 78 93 217.47
MW-162 Fluvial 299.70 233.39 84.34 215.36 82.57 217.13
MW-163 Fluvial 290.63 234.42 76.36 214.27 75.02 215.61
MW-164 Fluvial 287.48 231.86 72.07 215.41 70.89 216.59
MW-165 Fluvial 287.06 198.43 75.35 211.71 74.61 212.45
MW-165A Fluvial 287.26 215.96 75.50 211.76 74.84 212.42
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TABLE 3-2 982 4 3
WATER LEVEL MEASURMENTS

ANNUAL OPERATIONS REPORT - 2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN

Defense Depot Memphis, Tennessee

Depth to Groundwater Depth to Groundwater
Water Elevation Water Elevation

Top of Casing Top of Screen
Elevation Elevation 10-Apr-2008 14-Oct-2008

Well ID Aquifer (ft. msl) (ft, MsM) (ft. btoc) (ft. mnsl) (ft. btoc) (1t, msl)
MW-166 Fluvial 283.44 199.59 71.53 211.91 70.85 212.59
MW-166A Fluvial 283.45 215.15 71.54 211.91 70.86 212.59
MW-167 Fluvial 284.82 214.68 73.50 211.32 72.64 212.18
MW-168 Fluvial 283.95 177.75 72.23 211.72 71.51 212.44
MW-168A Fluvial 283.20 204.42 71.50 211.70 70.78 212.42
MW-169 Intermediate 261.90 194.12 82.84 179.06 85.40 176.50
MW-170 Fluvial 273.75 214.14 60.70 213.05 59.91 213.84
MW-171 Fluvial 270.69 217.72 58.20 212.49 57.44 213.25
MW-172 Fluvial 300.28 232.28 74.43 225.85 73.85 226.43
MW-174 Fluvial 296.56 229.56 71.81 224.75 71.14 225.42
MW-175 Fluvial 291.63 224.13 74.31 217.32 66.46 225.17
MW-176(3 ) Fluvial 299.68 223.68 78.48 223.20 -- --

MW-i178 Fluvial 300.26 224.26 76.94 223.32 74.84 225.42
MW-179 Fluvial 301.16 224.16 78.32 222.84 75.95 225.21
MW-ISO Fluvial 296.14 224.14 74.79 221.35 70.78 225.36
MW-182 Fluvial 275.40 213.40 63.70 211.70 64.18 211.22
MW-183 mediate 275.59 114.59 111.25 164.34 120.24 155.35
MW-184 Fluvial 283.12 225.12 87.39 215.73 66.71 216.41
MW-185 Fluvial 256.71 171.71 77.60 179.11 79.12 177.59
MW-186 Fluvial 256.31 108.31 81.05 175.26 86.67 169.64
MW-187 Fluvial 302.74 226.74 76.94 225.80 76.44 226.30
MW-193 Fluvial 293.28 222.28 78.63 214.65 77.12 216.16
MW-194 Fluvial 293.26 219.26 77.43 215.83 -75.79 217.47
MW-220 Fluvial . 293.29 228.35 71.59 221.70 67.44 225.85
MW-221 Fluvial 301.52 228.40 80.11 221.41 76.38 225.14
MW-222 Fluvial 303.82 229.64 79.83 223.99 77.85 225.97
MW-223 Fluvial 303.00 229.13 80.07 222.93 77.97 225.03
MW-224 Fluvial 304.13 230.42 80.95 223.18 78.79 225.34
MW-225 Fluvial 304.52 229.54 81.85 222.67 80.14 224.38
MW-226 Fluvial 303.19 228.97 79.96 223.23 77.91 225.28
MW-227 Fluvial 299.70 236.06 74.54 225.16 73.82 225.88
MW-228 Fluvial 301.65 237.56 76.17 225.48 75.50 226.15
MW-230 Fluvial 286.57 227.32 57.72 228.85 55.64 230.93
MW-231 Intermediate 289.18 121.43 124.70 164.48 132.91 156.27
MW-232 Intermediate 285.18 135.13 121.46 163.76 127.68 157.50
MW-233 Fluvial 289.53 231 .88 Dry - Dry -

MW-234 Intermediate 291.50 124.91 129.05 162.45 135.87 155.63
MW-235 Fluvial 264.00 213.41 56.88 207.12 56.51 207.49
MW-236 Fluvial 261.38 236.73 11.08 250.30 19.45 241.93
MW-237 Intermediate 289.18 122.73 124.80 164.38 132.41 156.77
MW-238 Intermediate 300.45 119.90 135.76 164.69 145.60 154.85
MW-239 Intermediate 288.44 122.97 124.58 163.86 135.57 152.87
MW-240 Intermediate 259.28 172.71 78.51 180.77 80.04 179.24
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TABLE 3-2 982 36
WATER LEVEL MEASURMENTS

ANNUAL OPERATIONS REPORT - 2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN

Defense Depot Memphis, Tennessee

Depth to Groundwater Depth to Groundwater
Water Elevation Water Elevation

Top of Casing Top of Screen
Elevation Elevation 10-Apr-2008 14-Oct-2008

Well ID Aquifer (ft~ rmsl) (ft, msl) (ft, btoc) (ft, msl) (ft. btoc) (ft. msl)
PZ-02 Fluvial 284.39 240.39 42.32 242.07 42.74 241.65
RW-0 1t Fluvial 295.71 229.57 -- -- 72.70 223.01
RW-0 1~ Fluvial 295.42 228.43 --- 71.42 224.00
RW-018B (4 Fluvial 289.17 227.48 -- -- 59.55 229.62
RW-02 Fluvial 289.92 225.93 70.35 219.57 70.25 219.67
RW-03 Fluvial 299.34 231.40 77.16 222.18 77.60 221.74
RW-04 Fluvial 305.11 230.48 84.37 220.74 82.50 222.61
RW-05 Fluvial 307.13 226.09 88.29 218.84 82.60 224.53
RW-06 Fluvial 304.56 227.94 84.71 219.85 79.80 224.76
RW-07 Fluvial 297.44 228.33 78.47 218.97 72.60 224.84
RW-08 Fluvial 292.99 222.84 75.41 217.58 68.05 224.94
RW-09 Fluvial 290.67 225.98 72.02 218.65 64.22 226.45
MW-1-TDEC Fluvial 275.83 28.58 247.25 30.79 245.04
MW-2-TDEC Fluvial 272.13 26.69 245.44 28.25 243.88
MW-3-TDEC Fluvial 265.28 9.02 256.26 15.19 250.09
TDEC(5 ) Fluv ial 263.81 -- - 15.96 247.85

Notes:
it, msl feet mean sea level
ft, btoc feet below top of casing

-- ~~Not Measured
(1) MW-5i was covered by debris and not accessible during October 2008 event,
(2) Well pad underwater during April 2008 event; water level not measured.
(3) Water level not measured during October 2008 monitoring event due to field oversight.
(4) Water level below top of pump motor during April 2008 event. Water level not measured.
(5) MW-4-TDEG was covered by debris and not accessible during April 2008 event.
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982 )
TABLE 3-337

PDB SAMPLE INTERVALS - APRIL 2008
ANNUAL OPERATIONS REPORT - 2008

DUNN FIELD GROUNDWATER IRA - YEAR TEN
Defense Depot Memphis, Tennessee

Depth to Sample Depth Sample Depth
Measured Well Water Interval - 1 I nterval - 2

Monitoring Well Date Collected Depth (ft bgs) (feet btoc) (feet btoc) (feet btoc)
MW-07 4/14/2008 73.18 69.75 71.6 NI
MW-31 4/11/2008 83.28 73.31 74.3 79.7
MW-32 4/i1/2008 68.08 64.48 66.6 NI
MW-33 4/14/2008 62.70 57.29 58.4 NI
MW-37 4114/2008 184.68 120.53 175.9 NI
MW-40 4/11/2008 95.53 82.02 90.7 NI
MW-43 4/11/2008 171.71 119.85 168.0 NI
MW-44 4/1112008 74.36 57.25 68 6 NI
MW-54 4/11/2008 97.18 83.15 89.5 NI
MW-57 4/14/2008 70.21 65.15 67.2 NI
MW-67 4/11/2008 >200 112.90 270.3 NI
MW-68 4/14/2008 81.56 70.95 77.5 NI
MW-69 4/14/2008 95.58 85.71 89.8 NI
MW-70 4/14/2008 93.73 83.04 87.6 92.1
MW-71 4/14/2008 78.10 71.57 73.5 NI
MW-76 4/14/2008 93.98 87.00 88.2 NI
MW-77 4/14/2008 89.18 83.81 84.9 NI
MW-79 4/11/2008 104.78 73.57 92.0 NI

MW-130 4/11/2008 81.02 57.82 69.5 NI
MW-144t1 ) 4/11/2008 76.28 Dry 75.3 NI
MW-145 4/14/2008 96.66 72.74 86.5 NI
MW-147 4/11/2008 77.91 74.12 73.7 NI
MW-148 4/11/2008 87 87 81.31 80.0 85.5
MW-149 4/11/2008 99.96 75.14 83.6 95.5
MW-150 4/11/2008 91.57 84.32 83.2 90.5
MW-151 4/14/2008 96.69 73.35 78.5 94.5
MW-152 4/11/2008 108.82 77.83 92.9 107.9
MW-153 4/14/2008 96.03 67.55 87.1 NI
MW-154 4/14/2008 66.84 58.14 60.7 NI
MW-155 4/11/2008 95.07 79.38 77.0 93.5
MW-156 4/11/2008 69.41 58.60 63.7 NI
MW-157 4/14/2008 77.11 73.55 74.8 NI
MW-158 4/11/2008 106.60 82.24 93.1 104.1
MW-158A 4/11/2008 93.28 82.14 81.5 91.4
MW-159 4/11/2008 99.31 74.44 81.1 91.1
MW-160 4/11/2008 85.77 81.45 80.8 NI
MW-1 61 4/11/2008 81.39 80.70 81.6 NI
MW-162 4/14/2008 86.69 84.34 85.3 N I
MW-163 4/14/2008 76.77 76.36 76.3 N I
MW-164 4/14/2008 75.28 72.07 72.6 N I
MW-165 4/11/2008 103.01 75.35 91.3 101.8

MW-165A 4/11/2008 86.40 75.50 76.5 84.7
MW-166 4/11/2008 100.05 71.53 87.3 97.8

MW-166A 4/11/2008 83.29 71.54 75.3 NI
MW-167 4/11/2008 82.68 73.50 75.8 NI
MW-168 4/11/2008 120.50 72.23 113.7 NI

MW-168A 4/11/2008 88.22 71.50 76.4 86.9
MW-169 4/11/2008 88.15 82.84 81.8 NI
MW-170 4/11/2008 79.78 60.70 61.9 78.1
MW-171 4/11/2008 68.32 58.20 60.8 N I
MW-232 4/111/2008 170.55 121.46 151.5 165.7

Notes:
N I Not installed
bgs Below ground surface
btoc Below top of casing
(1) Well dry: however sample collected from PDB.
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TABLE 3-5 9829 39
PDIB SAMPLE INTERVALS - OCTOBER 2008

ANNUAL OPERATIONS REPORT -2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN

Defense Depot Memphis, Tennessee

Monitoring Well Date Collected Measured Well Depth Depth to Water Sample Depth
Monitoring Well Date Collected (ft bgs) (feet btoc) (feet btoc)

MW-07 10/1712008 75.75 66.81 75.14
MW-31 10/17/2008 83.28 70.34 76.95
MW-32 10/1 7/2008 68 08 63.70 66.84
MW-33 10/17/2008 62.70 56.77 59.15
MW-37 10/17/2008 184.68 129.32 173.25
MW-40 10/20/2008 95.53 85.19 90.75
MW-43 10/20/2008 171.71 127.01 167.25
MW-44 10/20/2008 74.36 56.65 69.75
MW-54 10/20/2008 97.18 82.32 90.25
MW-57 10/17/2008 70.21 64.61 68.32
MW-67 10/20/2008 275.0 121.74 268.25
MW-68 10/17/2008 81.56 67.00 78.25
MW-69 10/17/2008 95.58 72.69 89.64
MW-70 10/17/2008 93.73 72.78 87.67
MW-71 10/17/2008 78.10 71.01 74.28
MW-76 10/17/2008 93.98 82.74 90.75
MW-77 10/17/2008 89.18 81.66 85.55
MW-79 10/20/2008 104.78 72.59 93.25

MW-130 10/20/2008 81.02 56.50 70.25
MW-144 10/17/2008 76.28 Dry NS
MW-145 10/20/2008 96.66 72.10 90.75
MW-147 10/17/2008 80.49 71.51 79.35
MW-148 10/17/2008 87.87 79.82 86.35
MW-149 10/20/2008 99.96 74.46 92.15
MW-150 10/20/2008 91.57 83.35 88.51
MW-151 10/20/2008 96.69 71.60 87.75
MW-152 10/20/2008 108.82 77.09 101.75
MW-153 10/20/2008 96.03 66.76 86.75
MW-154 10/20/2008 66.84 58.60 61.45
MW-155 10/20/2008 95.07 78.60 88.94
MW-156 10/20/2008 69.41 58.01 67.75
MW-157 10/17/2008 77.11 ~ 72.52 75.95
MW-158 10/20/2008 106.60 81.48 99.25

MW-158A 10/20/2008 93.28 81.39 88.25
MW-159 10/20/2008 99.31 73.65 81.85
MW-i 60 10/20/2008 85.77 80.54 84.35
MW-16`1 10/17/2008 83.97 78.85 83.47
MW-162 10/17/2008 86.69 82.45 86.08
MW-163 10/17/2008 76.73 74.98 76.10
MW-164 10/17/2008 75.28 70.84 74.59
MW-165 10/20/2008 103.01 74.53 96.88

MW-165A 10/20/2008 86.40 74.80 81.65
MW-166 10/20/2008 .100.05 70.84 92.10

MW-166A 10/20/2008 83.29 70.87 78.17
MW-167 10/20/2008 82.68 72.57 80.07
MW-168 10/20/2008 120.50 71.45 114.45
MW-168A 10/20/2008 88.22 70.70 82.03
MW-169 10/20/2008 88.15 85.34 87.06
MW-170 10/20/2008 79.78 59.82 70.91
MW-171 10/20/2008 68.32 57.35 63.75
MW-232 10/21/2008 170.55 128.70 161.25

Notes:
bgs Below ground surface
btoc Below top of casing
NS Well not sampled
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TABLE 4-5 982 7?5
EFFLUENT SAMPLE RESULTS

ANNUAL OPERATIONS REPORT -2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN

Defense Depot Memphis, Tennessee

Industrial Permit Discharge Limits
Sample ID Monthly Average Instantaneous Effluent Effluent Effluent Effluent Effluent

Date Maximum Level Daily Maximumn 119/2008 4/16/2008 7/7/2008 10/17/2008 1/21/2009
pH - El150.1
pH NC 6.11 NC 6.26 NC

Volatile Organic Compounds - SW8260B ug/L
1,1,1-Trichloroethane 10 20 ND ND ND ND ND
1,1,2,2-Tetrachloroethane 500 1000 14.4 6.94 135 7.76 J 15.1
1,1,2-Trichloroethane 50 100 ND ND ND ND ND
1,1-Dichloroethane NA NA ND ND ND ND ND
1,1-Dichloroethene 50 100 7.58 6.94 ND 1 2 ND
Acetone 2000 4000 ND ND ND ND ND
Carbon tetrachloride 20 40 1.08 ND 1.81 ND ND
Chloroform 100 400 12.7 9.16 54.5 4.71 8-42
Chloromethane 10 20 ND ND ND ND ND
cis-1,2-Dichloroethene 80 100 2.89 1.27 6.11 0.822 J 1
Methylene chloride 10 20 ND ND ND ND ND
Tetrachloroethene 60 120 9.09 7.83 1.04 16.5 0.704 J
Toluene 20 40 ND ND ND ND ND
trans-1,2-Dichloroethene 50 100 ND ND 1.02 ND ND
Trichloroethene 400 800 26.1 13.3 32.1 1 8 11.1

Total Metals - SW6010OB ugIL
Aluminum 5000 10000 NS ND NS ND NS
Antimony 6 1 2 NS ND NS ND NS
Arsenic, Total 40 100 NS ND NS ND NS
Barium, Total 2000 4000 NS 98.7 NS 99.9 NS
Cadmium 10 20 NS ND NS ND NS
Calcium, Total 40,000 80,000 NS 19600 NS 23000 NS
Chromium 200 400 NS NO NS ND NS
Copper 600 1200 NS ND NS ND NS
Iron, Total 10,000 20,000 NS ND NS 382 NS
Lead, Total 150 300 NS ND NS 1.44 NS
Magnesium. Total 20000 40000 NS 10900 NS 12100 NS
Manganese, Total 50 100 NS 16.1 NS 78.2 NS
Mercury 1 2 NS ND NS ND NS
Nickel 100 300 NS ND NS ND NS
Potassium, Total 2000 4000 NS 773 J NS 839 J NS
Selenium, Total .50 100 NS 1.51 NS 0.984 J NS
Sodium, Total 40000 80000 NS 20500 NS 24400 NS
Thallium 2 4 NS ND NS ND NS
Zinc, Total 300 1000 NS 33 NS 42.7 NS

Semi-volatile Organic Compounds - SW8270B ua/L
Bis (2-ethylhexyl) Phthalate 35 70 NS ND NS ND NS
Di-n-butyl Phthalate 30 60 NS ND NS ND NS
Fluoranthene 10 20 NS ND NS ND NS
Naphthalene 10 20 . NS ND NS ND NS
Phenanthrene 10 20 NS ND NS ND NS
Phenol 10 20 NS ND NS ND NS
Pyrene 10 20 NS ND NS ND NS

Notes:
pg/L micrograms per liter
ND Analyte not detected at or above RL
NC Not Collected
NA Discharge limit not established in agreement
DOQE Flags:
J Estimated result based on QC data or reported below RL

1 of 1
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TABLE 52'1 92 80
SYSTEM REPAIRS, 2003 THROUGH 2008

ANNUAL OPERATIONS REPORT - 2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN

Defense Depot Memphis, Tennessee

Recovery Percent ~~REPAIRS/REPLACEMENT
Reoer Year Operceintl Pump Pm lwee Flowmeter Pressure Level Flow Controller

__________ ~~~~Leads~1 lownee Actuator Transducer Relay Relay
RW-1 2003 67 1 1

2004 95 1
2005 100 1 1 1 1
2006 100
2007 95 1 1
2008 99(2)

RW-1A 2003 100
2004 97
2005 100 1111
2006 99 1
2007 91 1 1
2008 94 (2) 1

RW-1B3 2003 100
2004 85
2005 52 1 1 1 1 1
2006 94 1
2007 95 1
2008 99(2) 1

RW-2 2003 100
2004 83
2005 42 2 1 1 1 3
2006 92 1 1
2007 97
2008 100(2) 1 1 1

RW-3 2003 100
2004 98 1 2
2005 100111
2006 100 2
2007 99
2008 100(2)

RW-4 2003 75
2004 78 .1 2
2005 87 1 21
2006 81 1
2007 93 11
2008 100(2)

RW-5 2003 100 2
2004 95 1
2005 55 1 1 2 1 1
2006 96 1 1
2007 94 2 1 1
2008 103

1 of 2



TABLE 5-1 92 8
SYSTEM REPAIRS, 2003 THROUGH 2008

ANNUAL OPERATIONS REPORT - 2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN

Defense Depot Memphis, Tennessee

Recovery Percent ~~REPAIRS/REPLACEMENT
Recovew Year Pecn Pump Flowmeter Pressure Level Flow Cnrle

WellOpeatinalPum Leads~') Flowmeter Actuator Transducer Relay Relay Cnrle

RW-6 2003 100
2004 97
2005 100
2006 100
2007 97 1
2008 95(3) 1

RW-7 2003 100
2004 92 1
2005 80 2 2 1
2006 84 2 1
2007 95
2008 963 11

RW-8 2003 100
2004 88 1
2005 100
2006 95 1 1
2007 97 1
2008 983 1

RW-9 2003 100 1
2004 98 1
2005 96 1 2
2006 100 1 1
2007 96
2008 1oo( 3)

Notes:
(1) Information on pump leads only tracked since 2007.
(2) Operational uptime calculated from January 2008 to January 21, 2009 shut down.
(3) Operational uptime calculated from January 2008 to June 5, 2008 shut down.

2 of 2
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INDUSTRIAL WASTEWATER DISCHARGE PERMIT AGREEMENT NUMBER S-NN3-097
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CityofO ~ ~~~~~~~DR. WHILE W. HERENTON - Mayor

KEtIT L. McGEE - Chief Administrative OfficerC-11370f ~ ~~~~~DIVISION OF PUBLIC WORKS
DWAN GILLIOM - Director

Mm : I ~~~~~~~~~~~Maynard C. Stiles Wastewater Treatment Plant
'TElqESSEEP

Thursday, April 17, 2008

Mr. Michael Dobbs
Chief ES&OH Office
DES DDCEE (Memphis)
2241 Truitt Avenue
Memphis, Tennessee 38114

RE: Renewed Industrial Wastewater Discharge Agreement Permit #S-NN3-097
DES DDGEE (Memphis)@ 2241 Truitt Avenue, Meniphis, Tennessee

Dear Mr. Dobbs:

Please find enclosed singed and approved copy the renewed Industrial Wastewater Discharge
Agreement issued for DES DDCEE (Memphis) facility for your record keeping.

If you should have any questions, please feel free to contact me at (901) 576-4337.

Sincerely,

Akil AL-Chokhachi
Environmental Engineer

2303 North Second Street. Memphis, Tennessee 38127-7500 (901) 576-4300



982 93
I)ORIGINAL

S-NN3-097
DS-DDC-E

Division of Public Works

Industrial Wastewater Discharge
Agreement

made by and between the
City of Memphis

and
D ES- D DC- E E(Memphis)

on

May 01,12008

Approved by:L9 4
,public Works
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City Of Memphis S-NN3-097* ~ ~ C1 Industrial Wastewater Discharge DSDCE
Agreement

)) a nieta and Yu'trpco,6e , a

The City of Memphis in enacting.the revised Sewer Use Ordinance deemediit necessary to~identiWy4ertain significant-coiitributors to the Municipal sew&r systemn and regulate the signiflcant icbnitributors 'onthe discharge~ quantity, and charactetistk~wic-h, Wolseprmte o e dicarged into the municipalwast~water system'. The basis fot the i'vlue~shawn~in the following sections are primarilytfo complyvwith the State of Tennessee and thie En~virobme~ntal Protection Agency regulationadtopervthintegrity of the-publicly'owried tredtme nt w orks.~

The agreemeiit ser~e§4§asfifrm. understanding between-the uiser and tMe City for a specified peribdof time not to exceed fiv'e (5_) -years. The parameters which have beenidentified in this documentfrflectvthe best'estimnaie 61' the user as to the characteristics of hiskiscag n wl eanin effect'ikntilmodified by arntndmnentsithe discharge agreement. Thalo belvlsfrac parameter are,deterniiir6d by liinitations imposed by-th-e S-ewer Use Oriae n i opuds, not sp6cifically~limited by the Sewer Use Ordinance br EPA Categorica iiaintebs professional judgenient o~f'the Cityr sta'ff engineers and chemists. Primary in the' d~iei aini s h prtci~ fi nert of'the publicly ow(ned treatment works. Accordingly, table fudncfocrteria hheilil ospec~ific inicoinpatible wastes have beenvepeanarprtothSwrUs Odan.
-Willfflulfailure of anindustrial'usertb report significant changes in cpeuations which affect~wastewater constituents and cha~tctetistids can result in the revoking of his discharge agreement. tfeapublic sewer becomes obstueo'r diana~e beas n usacsipoel icarged-into it,DE~.D fE beorsuch discharge shall be billed and shall pay for allthe expenses in6irlb-heCt.i cleaning out, repairing, or rebuilding the~sewer.
According to Sectibn 33-1.73 of the Sewer. Use Ord~inance, violations of the Discharge Agreementand theSewer Use Ordinance requirements may result in divilpenialties ,up to ten'thousahd dollars($10,000) fot eachday during which the~acts oromission c~ontiinhesor occurs..
Any p~sn h illfihlly or negligently, violates any~section of this Ordinance inc~luding,but ntlmtdtthFeeaPrtetetProgzriin Standards; Wastewater DischargeA~eemen ?ermitConditins may e sbet to crin idnal penalties imposed by th6 Stait&

Eich industrial user discharging compounds regulated by the pretreatmren't program or otherprograms idniidy the EnvWirnflental ProtectioniAgency ,(EPA) muii also petreat to the pint as-required by the EPA. In addition to thiis, the State of Tennesse~e has identified perrtain allowable levels-for incompatibles enteringa ~ublicly ownemdtreatment works. Te pret~atment values set by. the City;are listed in Table an FTbe 2,~ Section 33- 104 ,of'theSewer Us'erdihance.
Wastewater discharge ~reei r sudt a speific usei for a specific operation:Awastewater. discharge ageeement shall. not be reassigned o rhfre rsl anwonrnew user different p~rernises, or a new or-,changed operation'whjch will1`1 signiftcantly affect wastewatercharacteristics, Section 33-85 of the Sewer Use Ordinance.
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City Of Memphis S -NNI3 -09 7Industrial Wastewater Discharg DS- Dc-E
Agreement

)) nJatut aand Yt u'Vspcte, a (a a
The industrial user shall comply with the record-keeping requirements outlined in the generalpretreatment Standards in part 403.12 (a) of the Federal Regulations and Section 33-83(f) of theSewer Use ordinance.

Accirdifiigto Section 33~ilO of theSewer Use Ordinhnt~, the Industrial.User shall nbtilV theCoritiol Authority immediately in the event- 6f,-s'illi,kbip-a~ispset and slugor accidentalidis~6haij~ep-,inigii any discharges that Wouldk'.iolate iai"roliibition under Section,33103; with fwb6d~ures'for the follow-up written notiflcatiorrwithin tfi'e days. When-the Control Autliorit5'eValuate,
Indlstril Us rforslugdisc arg conrbl hinif nt re uire ihe , the the Irndtitrial User shiall

sub m t a igne sta e m e t st ting that ther is o po e t a o .a yneed for de'v~ie' ping -s'u'ch a plan.However, if required then the 06he''phthe lanto thi Ageemet. - tro Auhorty wilatcacp f theplnto UthiAgreemenit.

Whereas,Cdhiipte'r 33 6f~the Code~of Ordinances ottieCity of Mdmphis requires that "dischargersto the muickipal wasikw~ertiiatInent facilities, designated by the a-pprbv1izig authority as requiringagreements shall iiot discharg 'othe systernitwithout saidagreement"; ' and
Whereas, D E 5- D D C- E E (Memphis) located at 2163 Airways Blvd, Bldg 144 desires todischarge to the Memphis sewer system; and
Whereas, D E 5- D D C- E E ( Memphis) agrees to comply with all requirements specified inChapter 33 of the Code of Ordinances and any revision thereof.
Now therefore, D E 5- D D C- E E ( Memphis) is granted the right to discharge the wastewaterof such characteristics and volume as described in this wastewater discharge permit into the City ofMemphis sewer system from May 01, 2008 to April 30, 2013.

qindby: Auv ~~peett e:

City of Memphih D E 5- D D C-BEE (Memphis



City Of Memphi s 097

Agreement Dicag7DSDtEE I
Start Date Expiration Date

MAY 01, 200 -Arf,21

A.1 Corporate Name DBS-P CEBM npi
Corporate Aldduess 221TuitAeue- -

A.2 Company Name [D ES- D D C- E B tMemnphis -C

Mailing Address 221Tu mtAeue

( L3,~K FacilityName DES- D ~DC- E E (Meihkhis)
FacilityAddress 12241 Truitt Avenue-1

A.4 Contact Official M halA. Dobbs
Tfl~e Chief ES ai H1 Office~
Phone 17065

A.5 Signing Official M~ichael A. Dobbs
Title CifS O ~fc

Signee Address ID D C, Whs 1, Bay 3, 2001 Mission .Dr.

New Cumberland ~~ ~~-A PA 10050

As I certify that the information contained in this industrial wastewater discharge agreement consisting
of twenty two pages (and any appendices) is familiar tome and to the best of my knowledge and
belief, such information is true, complete and corret.

Authorized Industrial User Representative: Signaturej~ate

Page I
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City Of Memphis -S-NN3E-09:7
Industrial Wastewater Discharge D: ES-RDDC-EE

Agreement-

SECTION B - FACILITY OPERATIONAL CHARACTERISTICS

8.1 Description of manufacturing or service activities
The operatlion to be permitted is a ground water recovery system located inan open area, Dunn Field, adjacent to the northern perimeter of the DDMTmain installation. The DDMT facility is currently being closed with theintent of transferring much of the facility to private ownership.Manufacturing of goods does not occur in the Dunn Field portion of thefacility:

:*Note: The ground water (GW) recovery and discharge system will operate on a'continual basis once the system is completely operational. The federalgovernment will operate and maintain the system.

8.2 Standard Industrial Classification(s)
a.971 b. c. d.EZZ e. _ 1 . E

B.3 Weekly days of operation are 7 asWek(W

8.4 The hours of operation and the number of employees per shift.
Times Number of Employees

Shift Start Stop Weekday Saturday Sunday

Evening L l lT

8.5 Is production operation subject to seasonal variation? 3N
If so, complete the following:
a. Seasonal maximum wastewater discharged into the municipal sewer system is

gallonstday, during the months of
b. Seasonal minimum wastewater discharged into the municipal sewer system is[flflfl] ~gallons/day, during the months of

Page 2
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City Of Memphis 
.S-N N3-097

Industrial Wastewater Discharge DSDCE
Agreement

8.6 Description of other operational schedule characteristics I scheduled shutdown
No oeiai~haj ariatin r crety planned. The pumping rate may bealtered based on the hydraulic capacity of the city sewer collection system,if required.

thsdscharge agreement application is for the following gr oundwaterrecovery system:
+ One 40 - gpm wells
* One 50 - qpm wells
* Five 60 - gpm wells

This seven well groundwater recovery system will result in a total estimateddischarge flow of 390 gpm (0.562 mgd)

Requests for permits for additional wells beyond the seven identified may besubmitted in the future, if required. The ground water design currentlyrequires up to seventeen total wells to be installed in up to two phases.

6.7 Description of operational variables anid frequency of occurrances which may result in
unusual discharges
Fuctuations in the discharge; ~of theat systenv ma4< 'ddti clue. to, changesf inground water conditions. The discharges describedc[irV~Sectfdn a;66 reexpected to be maximum discharges.

Page 3
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City Of Memphis SNN13-097
Indu~strial Wastewater Discharge PSDCE

Agreement

B.8 Raw Materials
Type Quantity Units

[N/A I 
_ _ _ _

1___~~~~~~Pg



City Of MemphisSNN09 
-

Industrial Wastewater Discharge DSDCE
Agreement

B.9 Catalysts, Intermediates
Type Quantity Units

I K':' ~ ~ ~~~~ -- -_---

* I __~~L

I____~~~~~~ag
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City Of Memphis S-NN3-097
Industrial Wastewater Discharge DES-DDC-EE

Agreement--

6.10 Principal Products

Type Quantity Units

INo Manufadturiihg Acitie& ]

Pag 6
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City 0f Memphis - SNN-9
Industrial Wastewater Discharge DES-DDC--EE---

Agreement

B.1 1 BypToducts and Waste Products
Type Quantity Units

INone I_!

_ _ _ _ _ _ _ _ I _ __7i

I 1~~~~~~~aeIII7Z
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City Of Memphis S-NN3-097
Industrial Wastewater Discharge DSDCE

Agreement

8.12 Components of Non-contact Cooling Water
Type Quantity Units

fl/A~~~~~~Pg
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City Of Memphis S-NN3-097
Industrial Wastewater Dis§charge DSDCE

Agreement

8.13 The person (or position) on the plant site who shall be contacted for emergency situations
during plant operating hours.

Name McalA. Dobbs
Title Snv uionentai Prbj6ct aiager
Phone 777065

B.14 The person(s) who shaltlbe contacted at any timeduring emergency situations.
Name 

Phone
ichael, A. Dobbs (717 770-6950

8.15 Description ofspill prevention controls and countermeasure plans/accidental and
slug discharges to the process discharge or to the sanitary sewer system.

A spill of any material or contaminated stormnwater run-ott as a result of anexcavation of hazardous materials or any wastewater other than recoveredgroundwater shall not be discharged into the sanitary sewer without a%ritten approval from the City of Memphis.

Page 9
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City Off Memphis S-NN3-097
Industrial'Wastewater Discharge DES-DDC-EE

Agreement

SECTION C - WATER USAGE CHARACTERISTICS

CAt MLG&W Account number(s) 124708000

C4f. & C.5 a.- Recovered ground.
water only

C.2 MLG&W Billing address (if different from A.3)

C.3 Annual water usage by source: From Million Gallons Per Year
a. Publicwatersupply

b. Private well

c. Surface stream

C.4 Daily average water consumption: In Gallons Per Day
a. Process (industrial)--
b. Non-contact cooling
c. Boiler Feed

d. Product

e. Domestic/Sanitary
f. Other56,0

C.5 Daily average water discharge: To Gallons Per Day
a. Wastewater sewer -56,0

b. Storm drain
e. Waste hauler
d. Evaporative loss
e. Product 

--

Page 10
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City Of Memphis S-NN3-097Industrial Wastewater Discharge 
.DSDCE

Agreement

SECTION 0 - WASTEWATER CHARACTERISTICS

PAGE 1 OF 2 Ground Water with a flaw of 561 ,600 gallons I day

0.1 Analysis of wastewater discharged into the municipal sewer system

Daily Average Instantaneous
(Monthly Average) (One Day)

Maximum Level Maximum LevelParameter mg/I lbs/day mg/I lbs/dayBiochemical Oxygen Demand (BOO 5) 250.-0~00 .1.,170.9-36 400.00 1,873.498Total Suspended Solids 
- 30Q.00 1,405.123 50.02.487

Total Solids
Oil & Grease (Hydrocarbons)
Oil & Grease (Total)-100 

4687 0.0 683
Ammonia Nitrogen (NH 3N)
Total Kjeldahl Nitrogen (TKN)

.Pounds:Alkalinity (Pounds of 100% sulfuric acid per day. See Attachment) 
_____-Acidity (Pounds of 100% sodium hydroxide per day. See Attachment)

Minimum MaximumMaximum Temperature (Degrees Fahrenheit)
pH Range (Standard Units) (See Attachment) 

5.-- 160.D.2 Description of wastewater sampling location. Method of sample collection see attachment.

No P ior l 2~li t~h~ b ot er:substance ls te in A pendix A are beina

Note: Blank= parameters not quantified.

Page 11 -1
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City Of Memphis S-NN3-097
Industrial Wastewater Discharge . DES-DDC-EE

Agreement

0.3 Priority Pollutants and other substances that may be present in the wastewater discharge

( See Appendix A for complete listing.

PAGE 1 OF 2 Ground Water with aflow of 561,600 gallons/Iday
Daily Average Instantaneous

(Monthly Average) (One Day)

Maximum Level Maximum Level
Parameter . PPNCla§s. mg/I lbs/day mg/I lbs/day
11,1,1-trichloroethane < 1V- 1a V t 0.01 07Lhqooo~

11,1,2,2-tetrachloroethane -- 1F1T5Vol at 0.01 232 .0 4684

11,1,2-trichloroethane 1-]Fl4v Vo-lat 0.0o-o5 0.234 IIi- f X6

li,-dichloroethene VFTyolt-a= o.050l 0-.234LI lII~ 468
7 / Acetone. j' Vol1at1 200rn.3 6:7 ZIF~~8753 5

Y7 ~Alumihum - . -M-e-tail 5.001 23.41 91 146.837

0 zAntimony11 Mta 0.O1 0.028 I Q.0 56

FArsenic 11587Metal 1

jBaurnu Mea 2.0 .67 ;0
S. Eis'2ehylhexyl)~Phthalate,' 6SEmiv .03 0.1641 0707IZ 0.32a

Cadh~~~ium (total) 118 Metal~~~~ 0.011,-T-7 0.047 I Z o-9 4]
VC~alcium.v Mea 40.00q 8001 377

CparbonTetrachloride (tetrachlor-) 6 V941at 0.0200.094
jChloroformn (tri6hI)Iomethaiie) I3oa 0.101 0.6S 0,2001 09637]

.PlIChioromethane Se Iv 0.011 0.0471 .2

IChromium,(tot~l) IlMea 0.20q 0- 71 041 F5~
Ci s- 1,2-d ich loroethene Volat 0.101 0.468

I lCopper (total) 120ealLl.601 81o]I-II~iI62o
IDi-n-butyl Phthalate 68Sei 0.0301 0.14111 000

Fluoranthene 39 Sem~~~~~~~~Iv ---ll010 .047E1 0Y.o24
Ilron Mea 1500170.2561 0014-5s121

L1ead (total) 12 Metl3010 070 FI~~I i4o05]
Magnesium Metal ~~~~~~~~~~~~~3.6 7~9671s40.00 so

Manganese Metal~~ ~ ~ ~ ~ ~~ ~ ~~ 0.053 0.3 . 4 6 6s

Page 12 -1
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City Of Memphis S-NN3-097
Industrial Wastewater Discharge DES-DDC-EE

Agreement

D.3 Priority Pollutants and other substances that may be present in the wastewater discharge

( See Appendix A for complete listing. )

PAGE 2 OF 2 Ground Water with aflowof 561,600gallons/day
Daily Average Instantaneous

(Monthly Average) (One Day)

Maximum Level Maximum Level

Parameter PPN Class mg/i lbs/day mg/I lbs/day

[Mercury J123FMetalj 0I hI .00100f5 1a0011 0.0091
IMethylene Chloride (dichlorometh-) I 44FVolat~ 0.1 .4] .21 O4

INaphthalene -IF5T5Semivj 0.011 0.0477 0.0201 0.09-4
INickel (total) 12Iea 0.10 ~ 0.4680.F3-0 O71.4051

lPhenanthrene 8Se Iv 0.0101 .0471 0.02~ 0.09l4

4 Phenol 6SmIv 0.010 0.04-71 0.0201 0.0794

Potassium Mea 2.001 9.3671 4.0001 18.735]

jPyrene 84Smv0.011 T0.471 0.021 0.094

ISelenium 15Mtl0.051 0.2341 I 0jII 0El 0.4681
ISodium Metal00187.35 837 .70O 3

ITetrachloroethylene (perc- & Tet-) 85Smv0.0601 0.2811 0.12~ 056 2

IThallium 12Iea 0.001 0.009 0.00~ 0.019]
IToluene 86voa 0.2 .91 000 87

ITrans-1,2-dichloroethene Voa 0.051 0.2341 0.1001 0.4681

ITrichloroethylene (trichloroethe-) 870Vo0at -T7j873 1 0.801 37477

jZinc (total) 18Mtl0.3001 1.405 I 1.00q 4.,684

zwmw2- Vz', o
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City Of Memphis 
-SN309

Industrial Wastewater Discag -DEDCE

Agreement charge

SECTION D - WASTEWATER CHARACTERISTICS

PAGE 2 OF 2 Ground Water with a flow of 5 6 1,6 00 gallons/day

0.1 Analysis of wastewater discharged into the municipal sewer system

Daily Average Instantaneous
(Monthly Average) (One Day)

Maximum Level Maximum LevelParameter mg/I lbs/day mg/I lbs/day
Biochemical Oxygen Demand (BOOS)
Total Suspended Solids
Total Solids
Oil & Grease (Hydrocarbons)
Oil & Grease (Total)
Ammonia Nitrogen (NH 5 N) 

I,

Total Kjeldahl Nitrogen (TKN)

RoundsAlkalinity (Pounds of 1 00% sulfuric acid per day. See Attachment) I ]
Acidity (Pounds of 100% sodium hydroxide per day. See Attachment)1J

Minimum MaximdumMaximum Temperature (Degrees Fahrenheit)
pH Range (Standard Units) (See Attachment)

0.2 Description of wastewater sampling location. Method of sample collection see attachment.
Thspage is inserte de to additional pc eurdfrpirt

ppllutants (Page 13-2).

Page 11 -2
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City Of Memphis S-N N3-097
Industrial Wastewater Discharge DSDCE

Agreement

DA4 The person or laboratory responsible for wastewater sampling and analysis
Th~nmW~ th laoratory will be provided onc'eza contract is in place,' the,groundwater recovery system (described in P is installed, and samplingbegins.

0.5 Type and description of wastewater metering and sampling facilities
A cntinios drect reading meter, flow totalizer, andsmln a will be:provided just prior to the discharge pipe leaving DDM rpry

0.6 Any batch wastewater discharges? lI
If yes, describe type, volume, strength and time of discharges

Page 13
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City Of Memphis' S-NN3-097
Industrial Wastewater Discharge DE DCE

Agreement

D.7 Is wastewater treated prior to discharge into the municipal sewer system? 1
If yes, complete the following:
a. Description of unit processes used and wastewater quality before and after treatment

b. Description of production characteristics and any persistent or normal operational
problems which may affect treatment system operations

c. Description of quality testing or process control methodology which shall ensure
acceptable treatment levels

Page 14
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City Of Memphis S-NN3-097
Industrial Wastewater Discharge DSDCE

Agreement

SECTION E - SEWER FLOW PLAN, SITE PLAN AND PROCESS SCHEMATICS

E.1 The area of plant site in acres 64.1 1,

2.2 Sewer flow plan or list of outlets, tize and fldw 
.o

The proposed layout of the groundwater rocovery wells and piping4 systemax.e shown o il th figure provided in Attachment 2. Croundwater tram therecovery wells will be combined into a COLTIITIflf pipelinie, conveyed anddischarged (i.e., single discharge) into the sewnr manhole located atRoazllo Street on the South side of Cane Creek (as shown on theAttachment 2 figure].

Inirtlally, the groundwater discha8'_rge_ rateas t~ ill be approidmately' 8-3'0 gpm.Each weil will'be-.brought~nf -linte byr dls~hit~Ihg low. from ean 8-~hour,pgri-ld into a hdldiag laink. Tho, grobundwater in the holding tank-will beanalyzed to confirm' concentratioiisn tari~-beijv hepposed dischargebrnltts prior to discharge to the sewer system.

Page 15-1
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City Of Memphis S-NN3-097
Industrial Wastewater Discharge DES-DDC-EE

Agreement

SECTION E - SEWER FLOW PLAN, SITE PLAN AND PROCESS SCHEMATICS

E. 1 The area of plant site in acres 641

2.2 Sewer flow plan or list of outlets, size and flow
PART 2 OF 3

Sam u ain is a th~finaldiscargepriorto te Cit SantarySewer.-

a,. -~~~~~~~~~~~~~~~

* / 'I -~~~~, * -. OUIGOURiPAER MO

Pae .
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City Of Memphis S-N07
Industrial Wastewater Discharge DSDCE

Agreement

SECTION E - SEWER FLOW PLAN, SITE PLAN AND PROCESS SCHEMATICS

2.1 The area of plant site in acres 641

E.2 Sewer flow plan or list of outlets, size and flow AR OF3

Pae 5
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City Of Memphis S-NN3-097
Industrial Wastewater Discharge DES-DDC-EE

Agreement

E.3 Plan indicating major structures and locations of hazardous materials and
certain sewer appurtenances

PART 1 OF1

See attached plan.

Page 16 -1
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City Of Memphis S-NN3-097
Industrial Wastewater Discharge DES-DDC-EE

Agreement

EA4 Flow diagram of materials or processes

PART 2.bF 1,

N/A

Page 17-1I



982' 117

City Of Memphis S-NN3-097
Industrial Wastewater Discharge DS DCEE

Agreement

E.5 Diagram and description ofareas with quantified acreage where storm waters (mn-off)
are discharged into the municipal sewer system
Storm water total acreage 00

PART 1OF

No storm water is being di~chargd into the sanitary sewer.-

Page 18 -1
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City Of Memphis S-NN3-097
Industrial Wastewater Discharge DES-DDC-EE

Agreement

SECTION F - SELF-MONITORING SCHEDULE PART 1OF1
F.1 The self monitoring requirements to be performed and/or reported to the City of Memphis.

All monitoring records should be kept on file for a minimum of 3 years.

According to Section 33-83 of-the Sewer Use Odnne fsmln
performed by an Industrial User indicates a violation, the User shall notify
the Control Authority within 24 hours of becoming aware of 'the violation.,.The User shall repeat the sampling and analysis and submit the results of
the repeated analysis to the City within 30 days after becoming aware of the
yiolation or sooner if so directed by the City Authorized representatives.

If any pollutant is monitored more frequently than required, using EPA
approved methods, the results of this monitoring shall be included in the
report.

A.SELF-MONITORING REQUIREMENT:

1) Continuous flow monitoring of the final discharge (Groundwater)..

2) One (1) grab sample shall be collected semi-annually in May and November
with analyses for:

pH
VOCs (SW846 Method 8240)
SVOCs (SW846 Method 8270)
TAL Metals (EPA 200 Series)

,B. REPORTING-REQUIREMENT:

1. Monthly reports include the total volume dishcarged be sent by the 10th
of each month.

2.Semi-annual Reports detailing all analyses of samples collected shall be
submitted in June & December.

The above reports shall be submitted to:
Mr. Akil AL-Chokhachi
City of Memphis
2303 North Second Street
Memphis, Tennessee 38127-7500

The~ Monthly volumes discharged shall be sent to
Sewer Fee Billing Department
Room 622, City Hall
125 Mid-America Mall
Memphis, TN 38103

A spill of any material or contaminated stormwater run-off as a result of an.excavation of hazardous materials or any wastewater other than recovered
groundwater shall not be discharged into the sanitary Sewer without a
written approval from the City of Memphis.

Page 19 -1
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City Of Memphis S-NN3-097
Industrial Wastewater Discharge - DES-DDC-E

Agreement

SECTION G - COMPLIANCE SCHEDULE PART 1 OF1
G.1 The compliance schedule as required to meet categorical pretreatment standards and other

requirements required by the City of Memphis pretreatment program.

None required

Page 20 -1
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City Of Memphis S-NN3-097
Industrial Wastewater Discharge DES-DDC-EE

Agreement

SECTION H - HAZARDOUS MATERIALS PART 1OF

H.1 All hazardous, toxic, noxious or malodorous materials used, produced or formed

as by-product or waste.

NOT- APPLICABLE FOR DDMT. INSTALLATION --

DUNN FIELD:

Historically, Dunn Field was used as a burial area on DDMT. The individual
burial sites within Dunn Field have the following suspected buried
contaminants:

thiodiglycol
arsenic
chloroform
ammonia hydroxide
acetic acid
ammonia salts
metals
orthotoluidine dihydrochioride
VOCS.
SVOCs
methyl bromide
nitric acid PA~s
trichloroacetic acid
sulphuric acid
hydrochloric acid
lead
pesticides

Page 21 -I
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City Of Memphis S-NN3-097

Industrial Wastewater Discharge DES-DDC-EE
Agreement

SECTION I - ATTACHMENTS PART 1 OF

1.1 Summary of Attachments

Appendix A, B, C, & D
Seder Use Ordinance Table 1 & 2

Sara 312 Tier Two Emergency and Hazardous Chemical Inventory

Page 22 -1
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982' 123
January 2008 Monthly Discharge Report

Groundwater Recovery System
Dunn Field, Memphis Depot, Tennessee

e2M Project Number 3202-041-01-10
Groundwater Recovery System (GWRS) Operation - January 2008

Duration of System Operation: 1-Jan-08
31-Jan-08

Site visits During Month:

Site visitsswere performed byJeM on4iJanuary, I I January and 18 January, 24 January, and 31 January 2008. Tasks included collection oftflow rates, reviewing system operations,
and performing system maintenance and repair.

System Operational Notes:

All recovery welts were continuously online during January 2008 with the exceptions noted below. A sample of the system effluent was collected on 8 January and analyzed for VOC~
only. Al]so, an addi tional 17,627 gallons of water (stormwater from excavation activites) was discharged via the I RA system on 3 January after approval was granted by the City of
Memphis.

System Maintenance and Repairs Summary:
On I I January, debris was removed from the totalizer at RW- IB, adjustments were made to the valves at RW-5 to limit pump cycling, and the timer re lay in RW-6 was replaced after
that well was found so be offline. RW-2 and RW-7 were oftline on 29-30 January apparently due to an electrical storm on the evening of 29 January, both wells restarted on their own
RW-lI was out of operation intermittently on 17-18 and 30-31 January because the manual ball valve was loose and closing on its own; the valve will be replaced in early February

Alarm Summary:
No alarms noted.

Upcoming Activities
Weekly site visits to the groundwater recovery system for operations and maintenance are scheduled for February 2008.

January 2008 GWRS Discharge (gallons). 2,461,474
Approved One-Time Discharges (gallons) 17,627

January 2008 Effluent Discharge Volume (gallons): 2,479,101

January 2008 Average Discharge Flow Rate (6PM) 55.I
January 2008 Maximum Discharge Flow Rate (GPM) 57.8
January 2008 Minimum Discharge Flow Rate (GPM) 50 2

Explanations for deviations from I100% recovery well operation run times are provided in the above "System Maintenance Summary". On-site recordings were compiled to estimate
each well's performance using recorded flow rates, totalized discharged volumes and low level cycling to yield the following recovery well operational run lime percentages:

Well LD. Percentunfair vera~e OeratinuFlow Rae (GPM)Total Flow (Gallons) - Based on Average Flow Rate
Well l.D. Prcent Uptim Average Onrating FlowRate (CPM ~During Operational Period

RW-1 86.8 0.2 7,815
RW-lA 100 1.6 71,448
RW-lB 100 2 0 87,661
RW-2- 98.3 1.6 68,033
RW-3 100 I 9 84,891
RW-4 100 3.3 149,379
RW-59 100 1.2 54,879
RW.6 70.2 5.6 176,017
RW-7 91.1 5.3 215,458
RW-8 100 14.6 649,736
RW-9 100 19.9 889,392

* Pump cycling (nion-continuous flow), therefore average fluorites for these wells were calculated from totalized flow readings forthe month of January 2008

System Effluent Samples Collected: The most recent effluent analytical results are from January 2008.

Mass removal is calculated based on daily flow rates and the most recent analytical data
Cumulative amounts reflect contaminant removal since initial system start~up.

Contaminant Mass Removal: January 2008: 0.54 lbs ICE; 1.53 lbs Total VOCs

Cumulative: 366.27 lbs ICE; 907.05 lbs Total VOCs

Total System Effluent through 31 January 2008 ftgalloansi): 297,208,741

Prepared by: SLH 2/8/08 (revised: 02/27/08)
Checked by: TH- 2/8/08

Dunn Field Discharge Report (rev. 1) Page 1 of 1 Date Submitted: 27 February 2008



February 2008 Monthly Discharge Report 9
Groundwater Recovery System

Dunn Field, Memphis Depot, Tennessee
e2M Project Number 3202-043-01-10

Groundwater Recovery System (CGVRS) Operation - February 2008

lDuration of System Operation: I-Feb-08
29-Feb-08

Site visits During Month:

Site visits were performed byecM on I February, 7 February, 15 February, 21 February, and 28 Februaryl2008. Tasks included collection of tlow rates, reviewing system operations,
and performing system maintenance and repair.

System Operational Notes:
All rcovery wellswere continuously online during February 2008with the exceptions noted below. Also, an additional 43,310Ogallons of waterwas discharged via theIRA system o
6 February after approval was granted by the City of Memphis, Approximately 41,096 gallons was storm water from RA activities and 2,014 gallons was condensate from the FRuvial
SVE system.

System Maintenance and Repairs Sumiman:
As reported last month, the manual ball valve at RW-l was closing on its own. The valve was replaced with a gate valve on 5 February. The impeller in the totalizerat RW-8 was
replaced on 25 February. The non-fuanctioning impeller did not affect the well's uptime. Each well was ofifine less than one hour for their respective repairs.

Alarm Summary:
No alarms noted.

Upcoming Activities
Weekly site visits to the groundwater recovery system for operations and maintenance are scheduled for March 2008.

February 2008 GWRS Discharge (gallons): 2,354,050
Approved One-Time Discharges (gallons) 43,110

February 2008 Effluent Discharge Volume (gallons): 2,397,160

February 2008 Average Drscharge Flow Rate (GPM) 56.3
February 2008 Maximum Drscharge Flow Rate (GPM) 56 8
February 2008 Minimum Discharge Flow Rate (6PM) 55.5

Explanations for deviatrons from I 00% recovery well operation run times are provided in the above "System Maintenance Summary". On-site recordings were compiled to estimate
each well's performance using recorded flow rates, totalized discharged volumes and low level cycling to yield the following recovery well operational rno time percentages:

well ED Percet Uptim Averaic Opeating Fow Rat (GPM)Total Flow (Gallons) - Bated on Average Flow RateWell l.D. Prcent Uptim Averaoe Oprating FlowRate (GPM)During Operational Period
RW-I 99.9 1.5 63,442
RW-IA 100 1.7 71,545
RW.l tOO 10 1.5 64,598
RW-2- 100 1.6 64,777
RW-3 .100 1.8 75,665
RW-4 tOO 3.3 135,774
RW-5? 100 I 2 52,194
RW-6 100 5.6 232,205
RW-7 100 5.3 220,647
RW-8 99 9 14 3 596,308
RW-9 100 19.9 833,047

Pump cycling (non-continuous flow), therefore aver age fluorites for these wellIs were calculated from totalized flow readings for the month of February 2008

System Effluent Samples Collected: T he most recent effluent analytical results are from January 2008.

Mass removal is calculated based on daily flow rates and the most recent analytical data.
Cumulative amounts reflect contaminant removal since initial system startup.

Contaminant Mass Removal: February 2008: 0.51 lbs TCE; 1.47 lbs Total VOCs
Cumulative: 366.79 lbs TCE; 908.51 Ilbs Total VOCs

Total System Effluent thsronol 29 February 2008 (matlons): 299,562,791

Prepared by: SLHl 3/7/08
Checked~by: TH 3/7/08

Dunn Field Discharge Report 1 of 1 Date Submitted: I11 March 2008



982 125
March 2008 Monthly Discharge Report

Groundwater Recovery System
Dunn Field, Memphis Depot, Tennessee

e2M Project Number 3202-043-01-10

Groundwater Recovery System (GWRS) Operation - March 2008

Duration of System Operation: I -Mar-08
31-Mar-08

Site visits Durling Month:

Site visits were performed by e' on 6 March, 14 March, 20 March, and 28 March 2008 Tasks included collection of flow rates, reviewing system operations, and performing system
maintenance and repair.

System Operational Notes:

All recovery wells were continuously online during March 2008.

System Maintenance and Repairs Summary:
Desiccants were replaced in each well box on 14 March.

Alarm Summary:
No alarms noted.

Upcoming Activities
Weekly site visits to the groundwater recovery system for operations and maintenance are scheduled for April 2008. Semi-annual samples will be collected from
monitoring wells, recovery wells and effluent discharge. The groundwater samples from monitoring and recovery wells will be analyzed for VOCs. The effluent sample
will also be analyzed for VOCs, SVOCs, metals and pH in accordance with the discharge pennit.

March 2008 GWRS Discharge (gallons): 2,491,275
Approved One-Time Discharges (gallons) 0

March 2008 Effluent Discharge Volume (gallons): 2,491,275

March 2008 Average Dischar-ge Flow Rate (GPM) 56.2
March 2008 Maximum Discharge Flow Rate (GPM) 57.3
March 2008 Minimum Discharge Flow Rate (GPM) 55.3

Explanations for deviations from 100% recovery well operation run limes are provided in the above "System Maintenance Summary". On-site recordings were compiled to estimate
each well's perfornance using recorded flow rates, totalized discharged volumes and low level cycling to yield the following recovery well operational nsn time percentages:

Well I.. Percnt Undoe Aver~e Oveatine Fow Rat (GPM)Total Flow (Gallons) -Based on Aversac Flow Rate
Well l.D. Prcent Uptim Average Oprating FlowRate f~rM)During Operational Period

RW-l 100 0.2 8,623
RW-lA 100 IS5 65,631
RW-11B 100 1.7 76,427
RW-2- 100 1.5 66,324
RW-3 100 1.8 79,880
RW-4 100 3.3 145,520
RW-59 100 1 3 57,162
RW-6 100 5.5 246,902
RW-7 100 5 3 235,820
RW-8 100 14.4 643,508
RW-9 t00 19 8 884,660

*Pump cycling (non-continuous flow), therefore average fluorites for these wells were calculated from totalized flow readings for the month of March 2008

System Effluent Samples Collected: The moss recent effluent analytical results are from January 2008.

Mass removal is calculated based on daily flow rates and the most recent analytical data.
Cumulative amounts reflect contaminant removal since initial system startup.

Contaminant Mass Remnoval: March 2008: 0.54 lbs TCE; 1.55 lbs Total VOCs

Cumulative: 367.33 lbs TCE; 910.07 lbs Total VOCs

Total System Effluent throuch, 31 March 2008 (yallons): 302,054,066

Prepared by: SLH 3/8/08
Checked by: TH 3/8/08

Dunn Field Discharge Report Page 1 of 1 Date Submitted: 9 Apr11 2008



April 2008 Monthly Discharge Report 98 2 12 6
Groundwater Recovery System

Dunn Field, Memphis Depot, Tennessee
e2M Project Number 3202-043-01 -11

Groundwater Recovery System (GWRS) Operation -April 2008

Duration of System Operation: I-Apr-0S
30-Apr-08

Site visits During Month:

Site visits were performed by&tM on 3 April, 10 Apr11, 18 April, and 24 April 2008. Tasks included collection of flow rates, reviewing system operations, and performing system
maintenance and repair.

System Operational Notes:
All recovery wells were continuously online during April 2008 with the exceptions noted below. Semiannual groundwater samples were collected from the monitoring wells, recovery
welts and effluent discharge. All samples were analyzed for VOCs. The effluent sample was also analyzed for SVOCs, metals, and pH in accordance with the discharge permit. Also,
approximately 17,000 gallons of water was discharged via the IRA system on 30 April after approval was granted by the City of Memphis.

System Maintenance and Repairs Sumnmarv:
RW.8 was discovered io be offline during the inspection on 3 April 2008. The causse was attributed to a bad electrical breaker. The breaker was replaced and RW-8 is now online.
The discharge totalizer was discovered to be not functioning on I 0 April; it has been sent to the manufacturer for diagnosis and repair. All recovery wells were offline for a two-hour
period on 16 April for the semi-annual sampling event. RW-7 was found to be shutting down and restarting at random times near the end of the month. Diagnosis is scheduled io
occur in early May.
Alarm Summary:
No alarms noted.

Upcoming Activities
Weekly site visits to the groundwater recover y system for operations and maintenance are scheduled for May 2008.

April 2008 OWRS Discharge (gallons)- 2,491,275
Approved One-Time Discharges (gallons) 17,000

April 2008 Effluent Discharge Volume (gallons): 2,508,275

April 2008 Average Discharge Flow Rate (GPM) 56.2
April 2008 Maximum Discharge Flow Rate (6PM) 57.3
April 2008 Minimum Discharge Flow Rate (6PM) 55.3

Explanations for deviations from 100% recovery well operation run times are provided in the above "System Maintenance Summary". On-site recordings were compiled to estimate
each well's performance using recorded flow rates, totalized discharged volumes and low level cycling to yield the following recovery well operational rum time percenitages:

Total Flow (Gallons) - Based on Average Flow Rate
Well I.D. Percent Uptime Average Operation Flow Rate (GPM) Durnge Operational Period

RW-l 99 7 0.2 6,732
RW.IA 99 7 1.4 59,837
RW-IB 99.7 1.7 73,192
RW-2- 99.7 1.2 53,539
RW-3 99.7 1.5 66,023
RW-4 99 7 3.2 137,985
RW-59 99.7 i.3 55,579
RW-6 99 7 5.6 239,402
RW-7 92.2 ,5 6 223,630
RW-8 90.2 14.4 560,301
RW.9 99.7 19.8 852,753

Pump cycling (non-continuous flow), therefore average fluorites for these wells were calculated from totalized flow readings for the month of Apnil 2008

System Effluent Samples Collected: The most recent effluent analytical results are from April 2008.

Mass removal is calculated based on daily flow rates and the most recent analytical daim.
Cumulative amounts reflect contaminant removal since initial system startup.

Contaminant Mass Removal: April 2608: 0.28 lbst TCE; 0.96 lbs Total VOCs

Cumulative: 367.66 lbs TICE; 911.03 lbs Total VOCs

Total Svstem, Effluent throuah 30 April 2008 (gallons): 304,382,089

Prepared by- SLH 5/9/08

Dunn Field Discharge Report Page 1 of 1 Date Submitted: 12 May 2008



May 2008 Monthly Discharge Report 98 2 1 2 7
Groundwater Recovery System

Dunn Field, Memphis Depot, Tennessee

e M Project Number 3202-043-01 -11

Groundwater Recovery System (GWVRS) Operation -May 2008

Duration of System Operation: I1-May-08
3 1-May-08

Site visits Durins, Month:

Site visits wore performed by e2M on 2 May, 8 May, 15 May, 22 May, and 30 May 2008. Tasks included collection of flow rates, reviewing system operations, and performing system
maintenance and repair

System Operational Notes:
All recovery wells were continuously online during May 2008 with the'exceptions nosed below.

System Maintenance and Repairs Summary:
As reported last month, RW-7 was found to be shutting dowi, and restarting at random times. The level relay was not functioning properly, was re-calibrated on 4 May 2008 and the
well is operating properly. RW-lA was discovered to be ofihine 00 21 May and was determined to need replacement. A new pump was ordered and will arrive the week of 2 June
2008.
Alarm Summary:
No alarms noted.

Upcoming Activities
Weekly site visits to the groundwater recovery system for operations and maintenance arc scheduled for June 2008.

May 2008 OWRS Discharge (gallons): 2,455,466
Approved One-Time Discharges (gallons) 0

May 2008 Effluent Discharge Volume (gallons):24546

May 2008 Average Discharge Flow Rate (GPM) 55.0
May 2008 Maximum Discharge Flow Rate (6PM) 56.2
May 2008 Minimum Discharge Flow kate (GPM) 50.6

Explana.tions for deviations from 100% recovery well operation nan times are provided in the above "System Maintenance Summary". On-site recordings were compiled to estimate
each well's performance using recorded flow rates, totalized discharged volumes and low level cycling to yield the following recovery well operational nan time percentages:

Well LD. ercent Utime Acrm Opearatne Flow Rte (GPM) Total Flow fGallons) - Based on Averag'e Flow RateWell l.D. Percent Utime Averge Operatng Flow Rte (GPM ~Durinr Operational Period
RW-1 100 0.1 6,237
RW-lA 60.3 1.3 34,632
RW-IB 100 I 8 78,881
RW-2- 100 1.5 68,845
RW-3 100 1.2 55,112
RW-4 100 3.4 151,208
RW-5- 100 1.4 61,966
RW-6 100 5.6 249,882
RW-7 94 9 5.0 209,877
RW-8 100 19.8 882,338
RW-9 100 14.4 642,799

- Pump cycling (non-continuous flow), therefore average fluorites for these wells were calculated from totalized flow readings for the month of May 2008.

System Effluent Samplies Collected: The most recent effluent analytical results are from April 2008.

Mass removal is calculated based on daily flow rates and the most recent analytical data.
Cumulative amounts reflect conataminant removal since initial system staroup.

Contaminant Mass Removal: May 2008: 0.27 Ilbs ICE; 0.95 lbs Total VOCs
Cumulative: 367.88 lbs TCE; 911.97 lbs Total VOCs

Total System Effluent through 31 May 2008 (vaillons½ 306,837,554

Prepared by: SLH 06/09/08

Dunn Field Discharge Report Page 1 of 1 Date Submitted: 9 June 2008



June 2008 Monthly Discharge Report 9 2 1
Groundwater Recovery System

Dunn Field, Memphis Depot, Tennessee
e2M Project Number 3202-043-01-11

Groundwater Recovery System (CWRS) Operation -June 2008

Duration of System Operation: lI-Jn-OS
30-Jun-08

Site visits During Month:
Site visits were performed by eM on 5 June, 13 June, 19 June, and 26iJune Tasks included collection of flow rates, reviewing system operations, and performing system maintenance
and repair.

System Operational Notes:

RW.5 through RW-9 were shut down on 9 June due to low VOC concentrations from the April 2008 IRA sampling event and per e2M recommendation. The offline wells will remain
operational and checked bi-weekly. All other recovery wells were continuously online duning June 2008 with the exceptions noted below. Also, an additional 63,451 gallons of water was
discharged from thermal soil vapor extraction (T-SVE) remedial action activities Approval for discharge was granted by the Cityof Memphis on 7September 2007.

System Maintenance and Repairs Summary:
The pump at RW-IAwasmtplaced on 2June. HoweverRAW-IA was shutting offand rstarting at random times throughout the month Troubleshooting activities did not reveal the
cause. The pump is now operational and will continue to be monitored.

Alarm Summary:
No alarms noted.

Upcoming Activities
Weekly site visits to the groundwater recovery system for operations and maintenance are scheduled for June 2008.

June 2008 GWRS Discharge (gallons)' 1,006,626
Approved One-Time Discharges (gallons) 63,451

June 2068 Effluent Discharge Volume (gallons):107,7

June 2008 Average Discharge Flow Rate (GPM) 23.3
June 2008 Maximum Discharge Flow Rate (GPM) 57.2
June 2008 Minimum Discharge Flow Rate (GPM) 8 7

Explanations for deviations from I100% recovery well operation man times are provided in the above "System Maintenance Summary". On-site recordings were compiled to estimate
each well's performance using recorded flow rates, totalized discharged volumes and low level cycling to yield the following recovery well operational ran time percentages:

Well ID. Perent Utinte verageOperahre Flw Rate(GPM) Total Flow (Gallons) - Based on Average Flow Rate During
Well 1.0. Percnt Uptime Averge Operating Fow Rate (GPM)Operational Period

RW-lI 100 0.2 10,017
RW-IA 55 1 IS5 35,412
RW-IB 1Go 2.1 89,747
RW-2 100 2 1 90,189
RW-3 100 1.0 44,401
RW-A 100 3.7 159,532
RW-5- 28 3 1.8 21,708
RW-6 28.3 5.6 68,735
RW-7 28 3 5.3 64,820
RW-8 28.3 14.4 176,393
RW-9 28 3 1989 242,543

*Pump cycling (non-continuous flow), therefore average fluorites for these wells were calculated from totalized flow readings for the month of June 2008.

System Effluent Samples Collected: The most recent effluent analytical results are from April 2008.

Mass removal is calculated based on daily flow rates and the most recent analytical data
Cumulative amounts reflect contaminant removal since initial system startup.

Contaminant Mass Removal: June 2008: 0.17 lbs ICE; 0.54 lbs Total VOCs

Cumulative: 368.05 lbhs TCE; 912.51 lbs Total VOCs

Total System Effluent thromah 30 June 2008 (2allons): 307,844,180

Prepared by: SLIH 07/07/08
Checked by: TCH- 07/08/08

Dunn Field Discharge Report 1 of 1 Date Submitted: 9 July 2008



July 2008 Monthly Discharge Report 98 2 12 9
Groundwater Recovery System

Dunn Field, Memphis Depot, Tennessee
e2M Project Number 3202-043-01 -11

Groundwater Recovery System (GW RS) Operation -July 2008

Duration of System Operation: I-Jul-08
3 1 -Jul-08

Site visits During Month:
Site visits were performed by &iM on 3 July, I I July, 18 July, and 25 July Tasks included collection of flow rates, reviewing system operations, and performing system maintenance
and repair.

System Operational Notes:
RW-5 through RW-9 remain offline per agreement from the BCT due to low concentrations from the April 2008 IRA sampling event. The offline wells will remain operational and
checked bi-weekly. All other recovery wells were continuously online duning July 2008 wish the exceptions noted below. Also, an additional 78,544 gallons of water was discharged
fromn thermal soil vapor extraction (T-SVE) remedial action activities: Approval for discharge was granted by the City of Memphis on 7 September 2007.

System Maintenance and Repairs Summary:
Flow rates asRW-2 were notedso have declined. During trouble shooting activities on 7131,the pump was cleaned and rewired. Also, anew collar and flow meter impeller was
installed. Flow rates are now near normal levels.
Alarm Summary:
No alarms nosed.

Upcoming Activities
Weekly site visits to the groundwater recovery system for operations and maintenance are scheduled for August 2008.

July 2008 OWRS Discharge (gallons). 475,050
Approved One-Time Discharges (gallons) 78,544

July 2008 Effluent Discharge Volume (gallons):55,4

July 2008 Average Discharge Flow Rate (GPM) 10 6
July 2008 Maximum Discharge Flow Rate (GPM) 11.2
July 2008 Minimum Discharge Flow Rate (GPM) 9.1

Explanations for deviations from 100% recovery well operation run times are provided in the above 'System, Maintenance Summary'. On-site recordings were compiled to estimate
each well's performance using recorded flow rates, totalized discharged volumes and low level cycling to yield the following recovery well operational run lime percentages:

Well I.. Percnt Uptice Aveage Opeating low Rat (GPM)Total Flow (Gallons) - Based on Averane Flow Rate
Well l.D. Prcent Uptim Average Oprating FlowRate (GPM)During Operational Period

RW-I 100 0.3 14,182
RW-lA tOO 1.5 69,124
RW-IB 100o 2.3 104,334
RW-2 87.1 1 8 68,544
RW-3 100 0.9 42,056
RW-4 100 4.0 176,810
RW-5 0.0 0.0 0
RW-6 0.0 0.0 0
RW-7 0.0 0.0 0
RW-8 0.0 0.0 0
RW-9 0.0 0.0 0

System Effluent Samples, Collected: The most recens effluent analytical results are from July 2008.

Mass removal is calculated based on daily flow rates and the most recent analytical data
Cumulative amounts reflect contaminant removal since initial system startup.

Contaminant Mass Removal: July 2008, 0.20 lbs ICE; 0.95 lbs Total VOCs

Cumulative: 368.25 lbs ICE; 913.47 lbs Total VOCs

Total System Efflent through 31 July 2008 (gallons): 308,319,230

Prepared by. SILH 08/08/08

Dunn Field Discharge Report Page 1 of 1 Date Submitted: 1 1 August 2008



August 2008 Monthly Discharge Report 9 8 2 13 0
Groundwater Recovery System

Dunn Field, Memphis Depot, Tennessee

e2M Project Number 3202-043-01 -11

Groundwater Recovery System (GWRS) Operation -August 2008

Duration of System Operation: I-Aug-08
3 1 -Aug-08

Site visits Durine Month:
Site visits were performed by &'M on I August, 8 August, I 5 August, 22 August, and 29 August. Tasks included collection of flow rates, reviewing system operations, and performing
system maintenance and repair.

System Operational Notes:
RW-5 through RW-9 remain ofnline per agreement from the BCT due to low concentrations from the April 2008 IRA sampling event. The offline wells will remain operational and
checked hi-weekly. All other recovery wells were continuously online during August 2008. Also, an additional 184,238 gallons of water was discharged from thermal soil vapor
extraction (T-SVE) remedial action activities. Approval for discharge was granted by the City of Memphis on 7 September 2007

System Maintenance and Repairs Summary:
All wells were online without interruption in August 2008.

Alarm Summary:
No alarms noted.

Upcoming Activities
Weekly site visits to the groundwater recovery system for operations and maintenance are scheduled for September 2008 Also, all]IRA monitonng wells wish passive difijssuion bags
will be checked to ensure they are below the water level. This activity is part of pre-samping activites assoicated with the upcoming October semiannual event.

August 2008 OWRS Discharge (gallons): 526,467
Approved One-Time Discharges (gallons) 1 84,238

August 2008 Effluent Discharge Volume (gallons): ~710,705

August 2008 Average Discharge Flow Rate (GPM) 11.8
August 2008 Maximum Discharge Flow Rate (6PM) 13.5
August 2008 Minimum Discharge Flow Rate (GPM) 11.3

Explanations for deviations from I100% recovery well operation run times are provided in she above "Sysutem Maintenance Summary'. On-site recordings were compiled to estimate
each well's performance using recorded flow rates, totalized discharged volumes and low level cycling to yield the following recovery well operational run time percentages:

Well LD Percet Uptim Averae, Oveatirm Fow Rat (GPM)Total Flow (Gallons) - Based on Average Flow Rate
Well ID. Pecent Uptime Average Opeating Plow ate (6PM) -Duringz Operational Period

RW-l 100 0.3 12,091
RW-1A 100 1.6 70,460
RW-IB 100 2.5 111,759
RW-2 100 2.2 99,299
RW-3 100 1.0 44,188
RW-4 100 4.2 188,669
RW-5 0 0 0.0 0
RW-6 0.0 0 0 0
RW.7 0.0 0.0 0
RW-8 0 0 0.0 0
RW-9 0.0 0.0 0

System Effluent Samples Collected: The most recent effluent analytical results are from July 2008.

Mass removal is calculated based on daily flow rates and the most recent analytical data.
Cumulative amounts reflect contaminant removal since initial system startup.

Contaminant Mass Removal: August 2008: 0.20 lbs TCE; 0.95 lbs Total VOC.

Cumulative: 368.47 flbs ICE; 914.52 Ilbs Total VOCs

Total System Effluent throughs 31 Aunust 2008 (gallons): 308,845,697

Prepared by: SLH 9/10/08

Dunn Field Discharge Report Page 1 of 1 Date Submitted: 1 1 September 2008



September 2008 Monthly Discharge Report 8 2 1 3 1
Groundwater Recovery System

Dunn Field, Memphis Depot, Tennessee
e2M Project Number 3202-043-01 -11

Groundwater Recovery System (CWRS) Operation - September 2008

Duration of System Operation: I -Sep-OS
30-Sep-0S

Site visits During Month:
Site visits were performed by e'M on 4 September. 12 September, 19 September, and 26 September. Tasks included collection of flow rates, reviewing system operations, and
performing system maintenance and repair.

System Operational Notes:
RW-5 through RW-9 remain offline per agreement from the BCT due to low concentrations from the April 2008 IRA sampling event. The offline wells will remain Operational and
checked bi-weckly. AllI other recovery wells were continuously online during September 2008 Also, an additional 182,533 gallons of water was discharged from thermal soilI vapor
extraction (T-SVE) remedial action activities. Approval for discharge was granted by the City of Memphis on 7 September 2007,

System Maineenance and Reoairs Summary:
All wells were online without interruption in September 2008

Alarm Summary:
No alarms noted.

Upcoming Activities
Weekly site visits to the groundwater recovery system for operations and maintenance are scheduled for October 2008.

September 2008 GWRS Discharge (gallons) 604,127
Approved One-Time Discharges (gallons) 182,533

September 2068 Effluent Discharge Volume (gallons): 786,660

September 2008 Average Discharge Flow Rate (OPM) 14.0
September 2008 Moaximum Discharge Flow Rate (GPM) 15.7
September 2008 Minimum Discbarge Plow Rate (GPM) 13.4

Explatnaions for deviations from IG0% recovery well operation run times are provided in the above "System Maintenance Sum~mary". On-site recordings were compiled to estimate
each well's performance using recorded flow rates, totalized discharged volumes and low level cycling to yield the following recovery well bperational run time percentages:

Well LD. PercentUptime verave OeratingFlow Rae (GPM)Total Flow (Gallons) - Based on Average Flow Rate
Well ID. Percet Uptime Averge Operating Fow Rate (CPM ~Duringz Operational Period

RW-1 100 0.3 11,797
RW-IA 100 1.1 49,328
RW-tB 100 2.5 109,385
RW-2 100 2.6 112,120
RW-3 100 2.9 124,163
RW-4 100 4.6 197,334
RW-5 0.0 0.0 0
RW-6 0 0 0.0 0
RW-7 0.0 0.0 0
RW-8 0 0 0.0 0
RW-9 0.0 0.0 0

System Effluent Samples Collected. The most recent effluent analytical results are from July 2008

Mass removal is calculated based on daily flow rates and the most recent analytical data.
Cumulative amnounts reflect contaminant removal since initial system startup.

Contaminant Mass Removal: September 2008: 0.26 lbs TCE; 1.21 lbs Total VOCs

Cumulaive,,: 368.73 lbs TCE; 915.73 lbs Total VOCs

Total System Effluent throualh 30 September 2008 fiallons): 309,449,824

Prepared by: SLH 10/09/08

Dunn Field Discharge Report 'Page 1 of 1 Date Submitted: 9 October 2008



October 2008 Monthly Discharge Report 9829 13 2
Groundwater Recovery System

Dunn Field, Memphis Depot, Tennessee
e2M Project Number 3202-043-01-11

Groundwater Recovery System (GWRS) Operation -October 2008

Duration of System Operation: I-Oct-08
31-Oct-08

Site visits During Month:
Site visits were performed by e2M on 2 October, 10 October, 17 October, 23 October, and 31 October. Tasks included collection of flow rates, reviewing system operations, and
performing system maintenance and repair. Senin-annual groundwater samples were collected from monitoring wells, recovery wells and effluent discharge. All samples were
analyzed for VOCs. The effluent saimple was also analyzed for SVOCs, metals, and pH- in accordance with the discharge permit.

System Operational Notes:
RW-5 through RW-9 remain offline per agreement from the BCT due to low concentrations from the April 2008 IRA sampling event. The ofihine wells will remain operational and
checked bi-weckly. All other recovery wells were continuously online during October 2008. Also, an additional 177,124 gallons of water was discharged from thermal soil vapor
extraction (T-SVE) remedial action activities. Approval for discharge was granted by the City of Memphis on 7 October 2007.

System Maintenance and Repairs Sumomary:
All wells were online without interruption in October 2008.

Alarm Summary:
No alarms noted.

Upcoming Activities
Weekly site visits to the groundwater recovery system for operations and maintenance are scheduled for November 2008.

October 2008 GWRS Discharge (gallons): 815,978
Approved One-Time Discharges (gallons) 177,124

October 2008 Effluent Discharge Volume (gallons): 993,102

October 2008 Average Discharge Flow Rate (6PM) 18.3
October 2008 Maximum Discharge Flow Rate (GPM) 20 5
October 2008 Minimum Discharge Flow Rate (6PM) 1 5.7

Explanations for deviations from I100% recovery well operation run times are provided in the above 'System Maintenance Summary'. On-site recordings were compiled to estimate
each well's performance using recorded flow rates, tolalized discharged volumes and low level cycling to yield the following recovery well operational run time percentages:

Well I.D Percen Uptime verage verarbutFlow Rae (CPM)Total Flow (Callons) -Based on Aversve. Flow Rate
Well l.D. Prcent Uptim Average Oeradne FlowRate (CPM ~During Operational Period

RW-l 100 0 2 10,863
RW-lA 100 1.0 44,584
RW-1B 100 2.5 113,266
RW-2 100 3.5 154,726
RW-3 100 3.9 173,339
RW-4 tOO 7 2 319,200
RW-5 0 0 0.0 0
RW-6 0.0 0.0 0
RW-7 0.0 0.0 0
RW-8 0.0 0.0 0
RW-9 0.0 0.0 0

System Effluent Samples Collected: The most recent effluent analytical results are from July 2008.

Mass removal is calculated based on daily flow rates and the most recent analytical data.
Cumulative amounts reflect contaminant removal since initial system startup.

Contaminant Mats Removal: October 2008: 0SS3b Il, CE; 1.64 lbs Total VOCs

Cumuladive: 369.07 lbs ICE; 917.37 lbs Total VOCs

Total System Effluent through 31 October 2008 (igallons): 310,265,802

Prepared by: SLH 1 1/09/08

Dunn Field Disohage Report Page 1 of 1 Date Submitted: 1 0 November 2008



November 2008 Monthly Discharge Report 982 133
Groundwater Recovery System

Dunn Field, Memphis Depot, Tennessee
e2M Project Number 3202-043-01 -Il

Groundwater Recovery System (GWVRS) Operation - November 2008

Duration of System Operation: I -Nov-08
30-Nov-OS

Site visits During Month:
Site visits were performed by e2M on 7 November, 14 November, 21 November, and 26 November. Tasks included collection of flow rates, reviewing system operations, and
performing system maintenance and repair.

System Operational Notes:
RW-5 through RW-9 remain offline per agreement from the BCT due to low concentrations from the April 2008 IRA sampling event. The offline wells will remain operational and
checked bi-weekly All other recovery wells were continuously online during November 2008. Also, an additional 1 13,883 gallons of water was discharged fronm thermal soil vapor
extraction (T-SVE) remedial action activities Approval for discharge was granted by ihe City of Memphis on 7 October 2007

System Maintenance and Repairs Summarv:
All wells were online without interruption in November 2008.

Alarm Summary:
No alarms noted.

Upcoming Activities
Weekly site visils to the groundwater recovery system for operations and maintenance are scheduled for November 2008

November 2008 OWRS Discharge (gallons): 884,833
Approved One-Time Discharges (gallons) 113,883

November 2008 Effluent Discharge Volume (gallons): 998,716

November 2008 Average Discharge Flow Rate (GPM) 20.5
November 2008 Maximum Discharge Flow Rate (GPM) 20
November 2008 Minimum Discharge Flow Rate (GPM) 20 2

Explanations for deviations fromn I00% recovery well operation run times are provided in the above "System Maintenance Summary". On-site recordings were compiled to estimate
each well's performance using recorded flow rates, tolalized discharged volumes and low level cycling to yield the following recovery well operational run time percentages:

Well l.D. Percent Uptimne Average Operating Flow Rate (GPM) Total Flow (Gallons) - Based on Average Flow Rate
During Operational Period

RW-l 100 0.3 12,862
RW-IA 100 1.0 42,974
RW- IB too 2.4 105,527
RW-2 100 3.5 151,207
RW-3 100 3.9 168,020
RW-4 100 9.4 404,243
RW-5 0.0 0 0 0
RW-6 0 0 0.0 0
RW-7 0.0 0.0 0
RW-8 0 0 0.0 0
RW-9 0.0 0.0 0

System Effluent Samples Collected: The most recent effluenut analytical results are from Oct 2008.

Mass removal is calculated based on daily flow rates and the most recent analytical data.
Cumulative amounts reflect contaminant removal since initial system startup.

Contaminant Mass Removal: November 2068: 0.13 lbs TCE; 0.45 lbs Total VOCs

Cumulative: 369.21 lbs TCE; 917.82 lbs Total VOCs

Total System Effluent through 30 November 2608 (gallons): 311,150,635

Prepared by: SLH 12/10/08

Dunn Field Discharge Report Page I of I Date Submitted: 10 December 2008



December 2008 Monthly Discharge Report 982 134
Groundwater Recovery System

Dunn Field, Memphis Depot, Tennessee
e2M Project Number 3202-043-01 -11

Groundwater Recovery System (GWRS) Operation - December 2008

Duration of System Operation: I-Dee-08
31I-Dec-08

Site visils Duringz Month:

Site visits were perfioormed by e2
M on 4 December, 12 December, IS December, 23 December, and 31 December. Tasks included collection of flow rates, reviewing system operations,

and performing system maintenance and repair.

System Operational Notes:

lW- through RW-9 remain offlhne per agreement from the BCT due t9 low concentrations from the Apnil 2008 IRA sampling event. The ofiine wells will remain operational and
checked bi-weckly. All other recovery wells were continuously online duning December 2008. Also, an additional 6,624 gallons of water was discharged from thermal soil vapor
extraction (T-SVE) remedial action activities. Approval for discharge was granted by the City of Memphis on 7 October 2007.

System Maintenance and Repairs Summary:
All wells were online without interruption in December 2008. On 31 December, a crack was discovered in the aboveground portion of the pipe used to discharge water to the City of
Memphis POTW. New parts were obtained and the pipe repaired the same day.

Alarm Summary:
No alarms noted.

Upcoming Activities
Weekly site visits to the groundwater recovery system for operations and maintenance are scheduled for January 2009.

December 2008 GWRS Discharge (gallons): 864,958
Approved One-Timec Discharges (gallons) 6,624

December 2008 Efnluent Discharge Volume (gallons): 871,582

December 2008 Average Discharge Flow Rate (GPM) 19.4
December 2008 Maximum Discharge Flow Rate (GPM) 20.4
December 2008 Minimum Discharge Flow Rate (GPM) 18.6

Explanations for deviations from I100% recovery well operation run ttmes are provided in the above "Systema Maintenance Summary'. On-site recordings were compiled to estimate
each well's performance using recorded flow rates, totalized discharged volumes and low level cycling to yield the following recovery well operational run time percentages.

Well ID. Percent Uptime Averiar, Operating Flow Rate (GPM) oa lw(aln)-Bsda vrm lwRt un
Operational Period

RW-l 100 0.2 9,635
RW-IA 100 1.0 43,465
RW-11B tOO 2.6 116,390
RW-2 tOO 3.6 161,422
RW-3 100 2.4 107,114
RW-4 100 9.6 426,931
RW-5 0 0 0.0 0
RW-6 0.0 0.0 0
R1W-7 0.0 0.0 0
RW-8 0.0 0.0 0
RW-9 0.0 0.0 0

System Effluent Soamlia Collected: The most recent effluent analytical results are from Oct 2008.

Mass removal is calculated based on daily flow rates and the most recent analytical data.
Cumulative amounts reflect contminan..t removal since initial system startup

Contaminant Mast Removal: December 2008: 0.13 lbs TCE; 0.44 lbs Total VOCs

Cumulative: 369.34 lbs TCE; 918.25 lbs Total VOCs

Total System Emueat throughs 31 December 2008 Italians): 312,015,593

prepared by: SLH 01109/09

Dunn Field Discharge Report Page 1 of I Date Submitted: 9 January 2009
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RESULTS OF LABORATORY ANALYSIS
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TABLE C-1 9 82 13
MONITORING WELL SAMPLE ANALYTICAL RESULTS -VO~a -APRIL 2008

ANNUAL OPERATIONS REPORT -2008
DUNN FIELD GROUNDWATER IRA -YEAR TEN

Defense Depot Memphis, Tennessee

well MW-3 MW-S MW-07-68,9 MW-IS MW-31-71,6 MW-31.77.1 MW-32-65 6
Lab ID L08040517-22 L08040486-06 L08040444-01 L08040486-07 L08040409.29 L08040409-30 L08G40409.31
Date 4116/2008 4/15/2008 4/14/2008 4/1512008 4/11/2008 4/11/2008 4/1112008

Volatile Organic Compounds -SW8260B units
1,1,1,2-Tetrachloroethane ugIL <0 5 <0.5 <0.5 <0.5 <0.5 '0.5 <0.5
1lil1Trichloroethane ugIL <1 <I 0.613 J <I 4.38 0.856 J <1
1,1.2.2-Tetrachloroethane ugIL <0 5 8.89 <0 5 2.15 <0.5 <0.5 <0.5
1, 1,2-Trichloroethane ugIL <I 1.02 < 1 <1 < <1,
1,1-Dichloroethane ugIL <I <I1 1.2 'I1 1.96 <1 <1
1,1-Dichloroethene ug/L 1.54 < 1 24.8 <1l 14.3 7 17 <1
il1-Dichloropropene ugiL <I <1 <1 <1<<11
1,2,3-Trichlorobenzene ug/Lh ci 1 < I< 1<
1,2,3-Trichloropropane ug/L <1I <I 'I< 1 1
1.2.4-Trichlorobenzene ug/L < I <1 <1< 1 1
1.2,4-Trinethylbenzene ug/L <I <1 < 1 <1 1<
1,2-Di brmo-3-chloropropane ug/L <2 <2 <2 <2 <2 2 <2
1,2-Dibromoethane ug/L <1 < 1 I1 <1 <<I <1I
1,2-Dichlorobenzene ugIL <1 < 1 1 <I I I< <I
1,2-Dichloroethane ugIL <0.5 <0.5 0.357 J1 1.05 <0.5 <0.5 <0.5
1,2-Dichloropropane ugIL <I <1 <1 <1 <1 'I <1
1,3,5.Trtmethylbenzene ug/L <1 <1 '1 <1 <1 <I <1
1,3-Dichlorobenzene ug/L <1 <1 <1 <1 <1 <1 <1
1,3-Dichloropropane ug/L <0.4 <0.4 <0.4 <0 4 <0.4 <0.4 <0 4
1,4-Dlchlorobenzene ugIL 0.1938B 0 177 J <0.5 0 239 J <05 <0.5 <0 5
1-Chiorohexane ug/L <1 <1 'I -ci <1 <1 <I
2,2-Dichloropropane ug/L <I <1 <1 <1 <1 <1 <I
2-Chlorotoluene ugIL <I <1 <1 <1 <I <1 <1
2-Hexanone ug/L <10 <10 <10 <10 <10 <10 <10
4-Chiorotoluene ug/L <1 <I <1 <1 <I <1 <I
Acetone ugIL <10 <10 3 418B <10 <10 <10 <10
Benzene ug/L <0.4 <0.4 <0 4 <0.4 '0.4 <04 <0.4
Bronmobenzene ug/L <1 -c <1 <ci -ci -c <1
Bronmochloromethane ug/L <1 -i cI <1 '1 ci <1
Bromodichloromethane ug/L <0.5 <0 5 <0.5 <0 5 <0 5 <0.5 <0.5
Bromoforrm ug/L <1 <1 <1 <1 <1 <1 ~
Bromomethane ug/L <1 <1 <1 ' <1 <1 <1
Carbon disullide ug/L <1 <1 <I <I <1 <1 <1
Carbon tetrachloride ug/L <1 3.78 <1 16 0.368 J <1 <1
Chlorobenzene ugJL <0 5 <0.5 <0.5 <0.5 <0.5 <0.5 <0 5
Chloroethane ug/L <I <1 -ci <1 <1 -ci <1
Chloroform ug/L 0.147 J 84 7 0 273 J 106 0.802 0.169 J 4.07
Chloromethane ug/L <1 <1 <1 <1 <I I1 <1
cis-1 2-Dichloroethene ug/L <1 36 2 1 5.99 287 0.332 J 0263J
cis-1.3-Dichloropropene ug/L <0.5 <0.5 <0 5 <0 5 <0.5 <0.5 '0.5
Dibromochloromethane ugIL <0.5 <0 5 <0.5 <0.5 <0 5 <0.5 <0 5
Dibromomsethane ug/L <1 <1 <I <1 <1 <1 <1
Dichlorodifluoromnethane ug/L <1<1< <1 <I ~ <1 <1 ~
Ethylbenzene ug/L <1 <1 -ci <I <1 <1 <1
Hexachiorobutadiene ug/L <0.6 <0.6 <0.6 <0.6 <0.6 <0 6 <0.6
Isopropylbenzene ug/L <1 <I ci <1 <I <I <1
mi-,p-Xylene ug/L <2 <2 <2 <2 <2 <2 <2
MEK (2-Butanone) ug/L <10 <10 <10 <10 <10 <10 <10
Methyl t-butyl ether (MTBE) ug/L <5 'S <5 <5 <5 <5 <5
Methylene chloride ug/L <1 <1 <1 <1 <1 <1 <1
MIBIK (methyl isobutyl ketone) ug/L <10 <10 <10 -10 <10 <10 <10
Naphthalene ug/L <I I1 <1 <1 <I <1 <I
n-Butylbenzene ug[L <1 <I <1 <1 -ci -ci<
n-Propylbenzene ugIL <1 <1 <1 <I <1 <1 <I
o-Xylene ugIL <1 -c <1 <1 <1 -c <1
p-lsopropyltoluene ug/L <1 <1 <1 <1 <1 -c <1
sec-Butylbenzene ug/L <I <1' <1 <1 ¼10 <1
Styrene ug/L <I <1 <1 '1 <-ci <
tert-Butylbenzene ug/L <I <1 <1 <1 <I <1 <1
Tetrachloroethene ug/L 2.71 1.07 56.2 7.19 0.891 J 0 916 J <I
Toluene ug/L <1 <1 <I <1 <1 <1 <1
trans-1,2-Dichloroethene ug/L <1 1.45 <I 2.02 1.51 <I <I
trans-i1.3-Dichioropropene ug/L <i <I <1 <1 <I <I <1
Trichlorcethene -ugIL 2.04 32.5 294 104 10.5 3.21 2.47
Trichlorolluoromethane ug/L <1 <I -ci <1 . <I 1 <ci
Vinyl acetate ug/L <5 <5 <5 -c5 <5 <5 <5
Vinyl chloride ug/L <1 <I <1 <1 <I -c <1

Notes:
pgIL micrograms per liter

Analyte not detected above RL
B Analyte was found in the associated blank.

J Anatyte positively identified, but quantitation

1 of 15



TABLE C-I 982) 13 8
MONITORING WELL SAMPLE ANALYTICAL RESULTS -VO~s -APRIL 2008

ANNUAL OPERATIONS REPORT -2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN

Defense Depot Memphis, Tennessee

Well MW-33-58 MW-37-173 2 MW-40-90 MW-43-165 5 MW-44-69 MW-54-89 S MW-57-66 6
Lab ID L08040444-1 1 [08040444-02 L08040409-39 L08040409-41 L08040409-42 108040409-03 L08040444-03
Date 4/14/2008 4144/2008 4/11/2008 4/11/2008 4/11/2008 4/11/2008 4/14/2008

Volatile Organic Compounds - SW826OB units
1, 1,1,2-Tetrachloroethane ug/L .cO.5J < 0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1, 1, 1-Trichloroethane ug/L <1 J <I <1 <I c4 <1 <I
1,1,2,2-Tetrachloroethane ug/L <0 S J <0,5 <0 5 <0.5 <0.5 171 <0.5
1,1,2-Trichloroethane ug/L <1 J <1 <1 <1 <1 0.88SSJ <1
1,1-Dichloroethane ug/L <1j J < <1 <I ci <I <1
1,1-Dichloroetheno ug/L <1.1 <1 1 <1 <I <1 <1
1il-Dichloropropene ugIL <I J < <1 <1 <1 <I <1
1,2,3-Trichlorobenzene ug/L <1j J < <1 <1 <1 <1 <I
1,2,3-Trichloropropane ug/L <1j .i <1 <1 <1 <1 <I
1,2,4-Trichlorobenzene ug/L <Ij J < <1 <1 <1 <I <1
l,2,4-Trimethylbenzene ug/L 0IJ <1 <1 <I <1 <1 <1
1,2-Dilbromo-3-chloropropane ug/L <2 J <2 <2 <2 <2 <2 <2
1.2-Dibromoethane ug/L <1 J <I <1 <1 <I <1 <1
1,2-Dichlorobenzene ugf- <1 J <1 <1 <I <1 <1 <I
1 2.2Dichloroethane ug/L <0.5 J <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,2-Dichloropropane ug/L <1 J <1 <1 <1 <1 <I <1
1,3,5-Tdmnelhylbenzene ug/L <1 J <1 <1 <1 <1 <I <1
1,3-Dichlorobenzene ug/L <1i <1~ <1 <1 <I <1 <1
1 .3-Dichloropropane ug/L <0.4 J1 <0.4 <0.4 <0.4 <0.4 <0.4 . 0.4
1,4-Dichlorobenzene ug/L <0.5 J <0 5 <0,5 <0 5 <0 5 <0.5 <0 5
1-Chlorohexane ug/L ci . <1 <I <1 <1 <I <1
2,2-Dichloropropane ug/L <1 J <1 <1 <1 <1 <I <1
2-Chlorotoluene ug/L <I J <1 <1 <I <I <1 <1
2-Hoxanone ug/L <10 J <10 <10 <10 <10 <I0 <10
4-Chlorotoluene ug/L <1 J <1 <1 <I <1 <1 <I
Acetone ugfL <10 J 2 97 B 4 94 8 9.668B <10 5.16 B 6.588B
Benzene ug/L <0.4 J <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
Bromobenzene ug/L <1 J <I <1 <1 <1 <I <1
Bromochloromethane ug/L <1 J <1 <1 <1 <1 <1 <1
Bromodichloromethane , ug/L <0.5 J <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Bromoform ug/L <I J <i <1 <1 <1 <I <I
Bromomiethane ug/L <1 J <I <I 0.61183 1 I1 <1
Carbon disulfide ugIL <1 .1 <I <1 <1 J <1 .J <1 <1
Carbon tetrachloride ug/L <1 J <I <I <I 0.823 J 6 76 11.1
Chlorobenzene ug/L <0.5 J <0 5 0.145 i <0.5 <0.5 <0.5 <0.5
Chloroethane ug/L <1 J <1 <1 < <1 <1 <1 '
Chloroform ugIL <0 3 J <0.3 <0 3 <0.3 0.567 3 85 3.32
Chloromethane ug/L <1 J < <I <1 <1 .< <1 <1
cis-1.2-Dichloroethene ug/L <I J <1 <1 <1 <1 17.4 <1
cis-i1.3-Dichloropropene ugf- <0.5 J <0.5 <0.5 <0.5 <0 5 <0.5 <0.5
Dibromochloromethane ug/t <0.5 J <0.5 <0 5 <0.5 <0.5 <0.5 <0.5
Dibromonrethane ug/L <iij <1 <1 <1 <i <1 <I
Dichlorodifluoromethane ug/L <1 .J <1 <I <1 <1 <1 <1
Ethyllbenzene ug/L <1 J <1 <I <1 <1 <I <1
Hexachlorobutadieno ug/L <0.6 J <0 6 <0.6 <0.6 <0 6 <0.6 <0.6
lsopropylbenzene ug/L <I J <1 <1 <I <1 <I <1
m-,p-Xylene ug/L <2 J <2 <2 <2 <2 <2 <2
MEK (2-Butanone) ugIL <IDJ <10 <10 <10 <10 <I0 <10
Methyl t-butyl ether (MTBE) ug/L <5 J <5 <5 <5 <5 <5 <5
Methylene chloride ug/L <1j J < <1 <1 <I <I <1
MIRK (methyl isobutyl ketone) ug/L <10 J <10 <10 <10 <10 <10 <10
Naphthalene ug/L <1 J <1 <1 <i <1 <I <I
n-Butylbenzene ug/L <1) <I <1 <I ci <I <I
n-Propytlbenzene ug/L <I. <1 <I <1 <1 <I <1
o-Xylene ugfL <I. <1 <I <1 <1 <1 <1
p-lIsopropylloluene ug/L <I J <1 <I <1 <1 <1 <1
sec-Butylbenzene ug/L <1 J <1 <1 <1 <I <1 <1
Styrene ug/L <1 J <I < I <1 <1 ~ <1
tert-Butyllbenzene ug/L <1 J <I <1 <1 <1 <1 <1
Tetrachloroethene ug/L <1 J <1 <1 <I <1 3.88 3.03
Toluene ug/L <1 J <1 <1 <1 <1 <I <1
trans-1,2-Dlchloroethene ug/L <1j J 1 <1 <I <1 4.42 <1
trans-1,3-Dichloropropene ug/L <1 J <1 <1 <1 <1 <I <1
Trichloroethene ugIL <I1J <1 <I <1 0.599 J 348 19.4
Trichlorolluoronmethane ugIL <I J <1 <I <1 <1 <I <1
Vinyl acetate ugIL <5 j <5 <5 <5 <5 <5 <5
Vinyl chloride ug/L <1 J <1 <1 <1 <1 <1 <I

Notes:
iigIL micrograms per liter

< Analyte not detected above RL
B Analyte was found in the associated blank.

Analyte positively identified, but quantitation

2 of 15



982
TABLE C-1

MONITORING WELL SAMPLE ANALYTICAL RESULTS -VOCs -APRIL 2008
ANNUAL OPERATIONS REPORT -2008

DUNN FIELD GROUNDWATER IRA -YEAR TEN
Defense Depot Memphis, Tennessee

Well MW-67-267 5 MW-68-77 5 MW-69-88 2 MW-70-83 3 MW-70-88 8 MW-71-72 3 MW-74
Lab ID L0804040943 L0804G444-04 L08040444-05 L08040444-06 L08040444-07 LOBG40444-13 L08040486-08
Date 4/11/2008 4/14f2008 4/14/2008 4/14/2008 4114/2008 411412008 4/1512008

Volatile Organic Compounds -SW8260B units
T -1,1,2-Tetrachoroethane ug/L -0.5 �0.5 �05 1 <1.25 �0.5 �0.5
1,1,1.Tdchloroethane ug/L � I , I � 1 <2 �2.5 < 1 0
1, 1,2,2-Tetmchlomethane ug/L -0.5 0 24 B �0.5 270 177 1 72 16.1
1,1,2-T6chloroethane ug/L , I � 1 < 1 �2 1.11 i �j � 1
1,1.Dichloroethane ug/L � I � 1 � 1 �2 <2.5 � I � 1
1,1-Dichloroethene ug/L � I < I � I < 1.71 J �j �j
1,1-Dichloropmpene ug/L �l �j <1 <2 -2.5 �j <1
1,2,3-T6chlorobenzene ug/L �j �l I < �2.5 I �j
1,2,3-Trichloropropane ug/L �j <1 '�j <2 <S �j �j
1,2,4-Tnehlorobenzene ug/L �j <1 <1 < <.5 �j I
1,2,4-Trimethylbenzene ug/L <I <1 <1 �2 <2.5 <1 �l
1,2-Dibromo-3-chloropropane ug/L �2 <2 < 4 <5 < <2
1,2-Dibromoethane ug/L <1 <1 �j �2 <2.5 �j <I
1,2-Dichlombenzene ug/L 'j <1 'j Q �2 5 <I �l
1,2-Dichlomethane ug/L -0.5 <0.5 �O 5 I �11 25 <0.5 �0.5
1,2.Dichlompropane ug/L �l <1 �j 0 524 J <2.5 �j <I
1,3,5-Trimethylbenzene ug/L �j �j �j 2 �2 5 I <1
1,3-Dichlorobenzene ug/L �j <I �j <2 �2.5 <1 �j
1,3-Dichloropmpane ug/L �0.4 �0.4 <0.4 < 8 <I �0.4 <0.4
1,4-Dichlorobenzene ug/L <0.5 <0 5 <0.5 �1 <11.25 �0.5 O 5
I-Chlorohexane ug/L �j <1 �j 2 �2.5 �j �l
2,2-Dichloropmpane ug/L <1 <1 <1 < <2�5 �j <I
2-Chlorotoluene ug/L <I I <1 <2 <2.5 �j I
2-Hexanone ug/L 00 <10 <10 <0 <25 �110 <10
4-Chlorotoluene ug/L �j 'j <I < <2.5 <1 �j
Acetone ug/L 5 95 B 00 '10 12.4 J 9.93 J 8.48 J <10
Benzene ug/L <0.4 <0.4 <0.4 <0.8 <I <0.4 <0 4
Bromobenzene ug/L <I 0 'j <2 <2.5 <1 �j
Brornochl.rorneth.ne ug/L I I 'j �2 <2.5 I <1
Bromodichloromethane ug/L <0�5 �0.5 O 5 �1 <1 25 <0.5 <.5
Bromoform ug/L �l <I �j 2 <2.5 <1 <I
Bromomethane ug/L �j <1 �j < Q.5 �l <I
Carbon disullide ug/L �1 j �j �j Q Q.5 <1 �j
Carbon tetrachloride ug/L <1 �j <1 <2 <2 5 7.66 <1
Chlorobenzene ug/L <0.5 �O 5 <0.5 �j <1.25 <0.5 O 5
Chloroethane ug/L <1 �j �j <2 �2.5 <I �j
Chloroform ug/L <0.3 �0.3 <0�3 <.6 0.75 17.3 0.163 J
Chloromethane ug/L �j <1 <1 < �2.5 �j <1
cis-12-Dichlomethene ug/L �j <1 <1 1.63 i 14.2 0.523 J <1
cis-1,3-Dichloropropene ug/L <0 5 0.5 <0.5 �11 <1.25 �O 5 <0.5
Dibromochloromethime ug/L �0.5 <0.5 �0.5 0 <1.25 �0.5 <0.6
Dibromomethane ug/L �j <1 �j �2 <2.5 �j <1
Dichlorocifluoromethane ug/L <1 �j <I <2 <2.5 <1 <I
Ethyllbenzene ug/L �j �j �j < <2.5 �j <1
Hexachlorotbutadlene ug/L �0.6 <0.6 �0.6 �1.2 <1.5 <0.6 <0.6
Isopropylberizene ug/L <1 <1 �j <2 <.5 I <1
m-,p-Xylene ug[L �2 < <2 �4 <5 <2 <2
MEK (2-Butanone) ug/L �10 <10 �10 <20 <5 <10 <10
Methyl t-butyl ether (MTBE) ug/L �5 <5 <5 <10 �12.5 <5 �5
Methylene chloride ug/L I <I 'j <2 �2 5 <1 �j
MIBK (methyl solbutyl ketone) ug/L �10 <10 <10 20 <25 �10 <10
Naphthalene ug/L <1 <I <1 �2 �2.5 �j �j
n-Butylbenzene ug/L �j <1 �j <2 <2.5 <1 <I
n-Propybenzene ug/L �j <I �j <2 <.5 <1 <I
o-Xylene ug/L �j <1 0 <2 <2.5 'j <1
p-Isopropyltoluene ug/L �j <1 0 <2 <.5 <1 <1
sec�Bmtyllbenzene ug/L 'j <I �j <2 2.5 <I 11
Styrene ug/L <1 <1 �j <2 <2.5 <1 <1
tert-Butylbenzene ug/L <1 <1 <1 12 <2.5 'j <I
Tetrachlomethene ug/L �j <I 0.658 J 153 J 0.984 J 0.715 J 0.473 J
Toluene ug/L �j <1 �j <2 <.5 <1 �j
trans-1,2-Dichlomethene ug/L <1 <1 �j �2 4.74 �j <1
trans-1,3-Dichlompropene ug/L <1 �j �j �2 <2.5 �j <1
Trichloroethene ug/L <1 0.36 J �j 86 60.4 9 37 7.19
Trichlorofluoromethane ug/L �j <1 �j <2 <S <1 �j
Vinyl acetate ug/L �S �5 �5 '10 �12.5 �5 �5
Vinyl chloride ug/L <I <I <1 �2 13.5 <I 0

Notes,
pg/L micrograms per liter
< Analyte not detected above RL
B Analyte was found in the associated blank.
J Analyte positively identified, but quantitation

3 of 15



TABLE C-1 9 82 14 0
MONITORING WELL SAMPLE ANALYTICAL RESULTS.- VOCs -APRIL 2008

ANNUAL OPERATIONS REPORT -2008
DUNN FIELD GROUNDWATER IRA -YEAR TEN

Defense Depot Memphis. Tennessee

Well MW-76-88 2 MW.77-84.9 MW-79.92 MW-130-69 5 MW-132 MW-134 MW-i44-74.9
Lab ID L08040444-14 L08040444-17 L08040409.04 L08040409-44 L08040486-09 108040517-24 L08040409-45
Dale 4/1412008 4114/2008 4/11/2008 4/11/2008 4115/2008 4/16/2008 4/11/2008

Volatile Organic Compounds -SW8260B units
1,l,1,2-Tetrachloroethane ug/L <0 5 <10 <0.5 <0.5 <0.5 <0.5 <0.5
11,11,11-Trichloroethane ug/L- <1 <20 <1 1.86 <1 <I <1
1,11,2,2-Tetrachloroethanne ug/L 77 566 30 4 <0.5 25.1 0 717 79 4
1,1 .2-Trichloroethane . ug/L 0.303 J <20 <1 <1 0 469]J <1 0.461J
1.1-Dichloroethane ug/L <I <20 02J 4.011j <1 < <1
1,1-Dichloroethene ug/L <1 <20 1 0 73.4 <1 <I <1
1,1-Dichloropropene ug/L ci <20 <I <I <I <1 'I
1,2,3-Tvichlorobenzene ug/L <1 <20 ci <1 <I <1 <1
1.2,3-Trichloropropane ug/L <1 <20 <1 ~ <1 <I < ci
1,2,4-Frichlorobenzene ug/L ci <20 <1 <I <I <1 <1I
1,2,4-Trimethylbenzene ug/L <I <20 <I <1 'I <1 <1I
I1,2-Dibromo-3-chloropropane ug/L <2 <40 <2 <2 <2 <2 <2
1,2-Dibromoethane ug/L <1 <20 <I <1 <1 <1 <I
1,2-Dichlorobenzene ug/L 0 142 B <20 <1 <1 <I ci ci
1,2-Dilchloroethane ug/L <0.5 '10 <0 5 1 <0.5 <0.5 <0.5
1.2-Dichloroprpane ug/L <1 <20 <1 I1 <1 <1 ci
1,3.5-Trimethylbenzene ug/L <1 <20 <1 <1 <1 <1 <1
1,3-Dichlorobenzene ug/L <1 <20 <I <1 <1 <I <1
1,3-Dichloropropane ugIL <0.4 <8 <0.4 <0.4 <0.4 <0.4 <0.4
l,4-Dichlorobenzene ug/L 0 2048B <10 <0.5 <0.5 0.179]J 0.135 B <0.5
1-Chlorohexane ug/L <1 <20 <1 <1 <1 <1 <I
2,2-Dichloropropaine ugIL <1 <20 <1 <1 <1 <I <1
2-Chlorotoluene ug/L <I '20 <1 <1 <1 <I <1
2-Hexanone ug/L <10 <200 <10 <10 <10 <10 <10
4-Chlorotoluene ug/L <1 <20 <1 'I <I ci <1
Acetone ug/L 6.54 J <200 <10 5.03] < 10 <10 7 4 B
Benzene ug/L <0 4 <8 <0.4 <0.4 <0.4 <0.4 <0.4
Bronmobenzene ug/L <1 <20 <1 <1 <1 <1 -c
Bromochlonomethane ug/L <1 '20 <1 '1 '1 <1 <1
Bromodichloromethane ugIL <0.5 <IC <0 5 <0.5 <0.5 '0 5 <0.5
Bromoform ugIL <1 <20 <1 <1 <1 <I <1
Bromomethane ug/L <1 <20 <1 <1 <I <I <I
Carbon disulfide ug/L <1 <20 <1 <1 J <1 <1 <I
Carbon tetrachionide ug/L <1 <20 <1 <I <I <I I1
Chlorobenzene ug/L <0.5 <10 <0 5 0.144]J <0.5 <0.5 <0.5
Chloroethane ug/L <1 <20 <I <1 <1 <1 <1
Chloroform ug/L 0.915 <6 <0.3 0.27 J <0.3 <0 3 1.77
Chloromethane ug/L <I <20 <1 <1 <1 <1 <1
cis-1,2-Dichloroethene ug/L 13 2 7.13]J <1 0 789 J 0.388 J <I 2.31
cis-1,3-Dichloropropene ug/L <0.5 <10 '0 5 <0.5 <0.5 <0.5 <0.5
Dibromochloronmethane ug/L <0 5 <10 <0.5 '05 '0 5 <0.5 <0,5
Dibromomethane ug/L <1 <20 <1 <I <1 <I <I
Dichlorodifluoronmethane ug/L -ci <20 <1 'I <I <1 <1
Ethyllbenzene ug/h <1 <20 <1 <1 <1 <1 <1
Hexachlorobutadiene ug/L <0.6 <12 <0.6 <0 6 <0.6 <0.6 <0.6
Isopropylbenzene ug/L <1 <20 <1 <1 <1 <1 <1
in-, p-Xylene ug/L <2 <40 <2 <2 <2 <2 <2
MEK (2-Butanone) ug/L <10 <200 <10 <10 <10 <10 <10
Methyl t-butyl ether (MTEE) ugIL <5 <100 '5 <5 <5 <5 <5
Methylene chloride ug/L <1 6.28 B <1 <I <1 <1 <1
MIBK (methyl isoboutyl ketone) ug/L <10 <200 <10 <10 <10 <110 <10
Naphthalene ug/L <1 <20 <I <1 <1 <1 <1
n-Butylbenzene ug/L <I <20 <1 <1 <I <1 <1
n-Propylbenzene ugfL <1 <20 <I <1 <1 <1 <1
o-Xylene ug/L <1 <20 <1 <1 <1 <1 <1
p-Isopropyltoluene ug/L <1 <20 <I <1 <1 <1 <1
sec-Butylbenzene ug/L <I <20 <1 <I <I <1 <1
Styrene ug/L <1 <20 -i <1 <1 <1 <1
tert-Butyllbenzene ug/L <I <20 <1 -ci <1 <1 <1
Tetrachloroethene ug/L 4.44 <20 0 917 J 196 0.649]J 0 488 J <1
Toluene ug/L <I <20 <I <1 <1 <1 <1
trans-1,2-Dichlonoethene ug/L 3.59 <20 <1 <1 <1 <1 <1
trans-1,31-Dichloropropene ug/L <I <20 <1 '1 <1 <1 <I
Trichloroethene ugIL 336]J 309 7.5 71 16.7 1.08 37.6
Trichiorotluoromethane ug/L <1 <20 ~ <1 -c I <1 <1
Vinyl acetate ug/L <5 <100 <5 <5 <5 <5 <5
Vinyl chloride ug/L <1 <20 <1 <I <I <1 <1

pg/L micrograms per liter
Analyte not detected above RL

B Analyte was found in the associated blank
J Analyte positively identified, but quantitation

4 of 15



TABLE C-1 9 82 141
MONITORING WELL SAMPLE ANALYTICAL RESULTS -VOCs -APRIL 2008

ANNUAL OPERATIONS REPORT -2008
DUNN FIELD GROUNDWATER IRA -YEAR TEN

Defense Depot Memphis. Tennessee

Well MW-145-866 MW-147-73,7 MW-148-800 MW-148-855 MW-149-836 MW-149-98.5 MW-150-832
Lab ID £08040444-08 108040409-05 L0B040409-06 L08040409-07 L08040409-08 L08040409-09 108040409-10
Date 4/14/2008 4/11/2008 4/11/2008 4/11/12008 4/11/12008 4/11/2008 4/11/2008

Volatile Organic Compounds -5W8260B units
1,l,l,2-Tetrachloroethane ug/L <0] 0.5 < 0.5 < 0.5 <0.5 <0.5 < 0 SJ
I,I,1-Trichloroethane ug/L ci]j <1 <1 <1 <I <1 <1
1,1,2,2-Tetrachloroethane ug/L <0.5]j 22 21.2 6.92 1.53 4.1 174J
1,1,2-Trichloroethane ug/L <1 J <1 0.252] J <j I <1 < 9.85J
1l1-Dichloroethane ug/L <Ij d <I <1 < <I <1 <1
1,1-Dichloroethene ug/L <1 d <I <1 <1 <1 ci cI J
1,1-Dichloropropene ugIL <1 d <I <I <1 <I <1 <1 J
1,2,3-Trichlorobenzene ug/L <1 d ci <1 <1 <I <I <1 J
1.2,3-Trichloropropane ug/L <1 d <I <I <1 <1 <I <I]
1,2,4-Trichlorobenzene ugIL <1j J< <1 <1 <1 <1 <1]
1,2,4-Trimethylbenzene ug/L <1 J < <I ~ <1 <1 <I <I]j
1 ,2-Dlbromo-3-chloropnopane ug/L <2 < 2 <2 <2 <2 <2 <2]
1,2-Dibromoethane ug/L <1j <1 <I <I <1 <1 <I]j
1,2-Dichlorobenzene ug/L <Id cI < <I j <1 <1 <1
1,2-Dichlonoethane ug/L <0Sd <0.5 <0.5 <0.5 <0 5 <0.5 <0.5]j
1,2-Dichloropropane ug/L <1Id <i I < <1 <I < <1 ]
1,3,5-Trimethylbenzene ugIL <1 J <1 -i <1 <1 ~ <1 ci
1,3-Dichlorobenzene ug/L <1 d <1 <1 <1 <1 <1 <1 ]
1 .3-Dichloropropane ug/L <0.4 d <0.4 <0.4 <0 4 <0.4 <0.4 <0.4J
I1,4-Diehlorobenzene ug/L <0.5 J <0.5 <0.5 <0 5 <0.5 <0.5 <0 5J
1-Chlorohexane ugIL <1 J <1 <1 <1 <1 <1 <1 J
2,2-Dichloropropane ug/L <1 d <1 <I <1 <1 <1 <1 ]
2-Chlonotoluene ug/L' <1 <1 <I ci <1 < <1 <1]j
2-Hexanone ug/L <1OJ <10 <10 <10 <10 <10 <l0d
4-Chiorotoluene ug/L <1 ] <1 <1 <I <1 <1 <1 d
Acetone ug/L <10] 3.08 B 3.8 B 2.71 8 4.77 8 3 658B 4.51 B
Benzene ug/L <0.4 d <0.4 <0 4 <0.4 <0.4 <0.4 <04J
Bromobenizeno ug/L <1 d <1 <1 <1 <I <1 <1 d
Bromochloromethane ug/L <1 J <1 <1 <1 <1 <1 <1 J
Bromodichloromiethane ug/L <0.5 J <0 5 <0.5 <05 <0.5 <0.5 <0-sdj
Bromofornm ugIL <1 J <1 <1 <1 -ci '1 <1 d
Bromomethane ugiL <Id <1 <1 <1 - < <1 <1 J
Carbon disulfide ug/L <1 ] <ci <1 <1 <I <1 <1
Carbon tetrachloride ug/L <I ] <I <1 <1 5.26 6.7 <1j
Chlorobernzene ug/L <0.5]j <0.5 <0.5 <0.5 <0.6 <05 <0.5
Chlonoethane ug/L <IJ <1 <1 <1 <1 <1 <1 J
Chloroform ug/L <0.3 d 0.509 1 16 0 582 14.2 29.6 1.43J
Chloromethane ugIL <Id <I- <1 <1 -ci< <1 ]<
cls-1,2-Dich~lonoethene ug/L <1 d 6 15 21.7 7.33 1.12 2 43 3.59]J
cis-1 .3-Dichloroprop~ene ug/L <0 5 d <0 5 <0.5 <0.5 <0.5 <0 5 <0.5
Dibromochloromethane ug/L <0.5 J cO0 < 0.5 <0.5 <0.5 <0 5 <0.5J
Dibromomethane ugIL <Id <1 <I <1 ~ <I <1 <1 J
Dichlorodifluoromethane ug/l <1 J <1 <1 <1 <1 <1 <1 J
Ethyllbenzene ug/L <1]j <I <I <I <1 <1 <I]j
Hexachlorotbutadiene ug/L <0.6]j <0.6 <0.6 <0.6 <0 6 <0.6 <0.6]J
Isopropylbenzene ug/L <1 ] <1 <1 <1 <1 <1 <I]j
in-, p-Xytene ug/L <2]J .<2 <2 <2 <2 <2 <2]J
MEK (2-Butanone) ugIL <10] <10 <10 <10 <10 <10 <10]
Methyl t-butyl ether (MTBE) ug/L <Sdj <5 <S <5 <5 <5 <Sd
Methylene chloride ug/L <1j d <1 <I <1 <I <1 <1
MIBK (methyl isobutyl ketone) ug/L <10od <10 <10 <10 <10 <10 <10J
Naphthalene ugIL <1 d <1 <1 <1 <j I <1 <
n-Butyllbenzene ugIL <1j J < <I <1 <1 <I <1d
n-Propylbenzene ug/L <I ] <1 <1 <1 <1 <1 <1 J
o-Xylene ug/L -ci] <1 <1 <1 <1 <1 <1]
p-lsopropyltoluene ug/L <I] <I <1 <1 <I <I <1]
sec-Butylbenzene ug/L <1] <1 <1 <I <1 <1 <1]
Styrene ug/L <Id <1 <1 <ci <1 -ci -1
tert-Butylbenzene ug/L <Id <1 <1 <I <1 <1 <1 ]
Tetrachloroethene ugIL <I1d 7.92 3.59 1.96 0.623 d I 0.361J
Toluene ug/L <1 <1 <1 <1 <1 <1 <1 d
trans-1,2-Dichloroethene ug/L <1j d 2.74 2.1 0.266 d 0.675 d <1j
trans-1.3-Dlchloropropene ugIL <1 d <1 <1 <1 <l <1 <1 d
Trichloroethene ugIL <1 d 53.9 266 62.9 12 2 19.1 80.6J
Trichlorofluoromethane ugiL <1 <I d < <1 <I < <1 <1 d
Vinyl acetate ug/L <5 d <5 <5 <5 <5 <3 <5j
Vinyl chloride ug/L <1 ] <1 ~ <1 <ci <1 <1 ci

pg/L micrograms per liter
< Analyte not detected above RL
B Analyte was found in the associated blank.
d Analyte positively identified, but quantitation

S of IS



TABLE C-i 982 142
MONITORING WELL SAMPLE ANALYTICAL RESULTS -VOCs -APRIL 2008

ANNUAL OPERATIONS REPORT -2008
DUNN FIELD GROUNDWATER IRA -YEAR TEN

Defense Depot Memphis, Tennessee

Well MW-i5O-9O5 MW.151-78,5 MW-151-94,S MW-152-107 9 MW-152-92 9 MW-153-87.1 MW-154-61 6
Lab ID L08040409-11I L08040444-18 L08040444-19 1-080403409-13 L08040409-12 L08040444.20 L08040444-21
Date 4/11/2008 411412008 4/14/2008 4/11/12008 4/11/2008 4/14/2008 4/14/2008

Volatile Organic Compounds - 8W8260B units
1,1,1,2-Tetrachloroethane ug/L <10 <0.5 '0.5 <0 5 <0.5 '0.5 <0 5
1,1,1-Trichloroethane ugiL <20 <I <1 <1 <1 1.39 <1
1.1,2,2-Tetrachloroethane ug/L 1960 <0 5 0.468 J 1.4 3.05 <0 5 <0.5
1,1,2-Trichloroethane ug/L 15 2J <1 <I <1 <1 <I <1
il1-Dichloroethane ug/L <20 <1 <I <1 <1 0.596 J <I
1,1-Dichloroethene ug/L <20 <I <1 <1 <1 6.37 <1
1,1-Dichloropropene ug/L <20 <I <1 <1 <1 ci <1
1,2,31-Trichlorobernzene ugIL <20 <1 <1 <I <1 <1 <1
1,2,31-Trichloropropane ug/L '20 <1 <1 <I < <1 <1
1,2,4-Trichlorobenzene ug/L '20 '1 <1 '1 <1 <1 <I
l,2,4-Trimethylbenzene ugIL <20 <I <I <1 <1 <1 <I
1,2-Dilbronmo-3-chloropropane ug/L <40 <2 '2 <2 <2 2 <2
1,2-Dibromoethane ug/L <20 ci <1 <1 <I ci <1
l,2-Diclhlorobenzene ug/L <20 <1 <1 <1 <1 <1 <I
1,2-Dichloroethane ug/L '10 <0.5 <05 <0.5 <0 5 <0.5 <0.5
1,2-Dichloropropane ug/L <20 cI '1 <1 <1 ci <1
1,3,5-Trinethylbenzene ug/L <20 cI <1 <1 Ci <1 <1
1,3-Dichlorobenzene ug/L <20 <1 <1 <1 '1 <1 <1
1,3-Dichloropropane ug/L <8 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
1,4-Dichlorobenzene ugIL <10 <0.5 <0 5 <0.5 <0.5 <0 5 <0.5
1 -Chlorohexane ug/L '20 <1 <1 <1 <I <1 <1
2,2-Dichloropropane ug[L <20 <1 <1 <1 <4 <1 <1
2-Chlorotoluene ug/L <20 <1 <1 <1 <1 <1 <4
2-Hexanone ug/L <200 <40 <10 <10 <10 <10 <10
4-Chlorotoluene ug/L <20 <1 <1 <1 <1 <I <
Acetone ug/L <200 <10 2.65 J <10 <10 <10 <40
Benzene ug/L <8 <0.4 <0.4 <0.4 <0.4 <0 4 <0.4
Bromobenzene ug/L <20 ~ <1 <I< <I . <1 <I
Bronmochlonronethane ugIL '20 <1 '1 <1 <1 '1 <1
Bromrodichioromethane ug/L <10 <0.5 <0.5 <0 5 <0.5 <0.5 <0.5
Bromoform ugIL <20 <1 '1 <1 <I <1 <1
Bromiomethane ug/L <20 <1 0.705 B <1 <I 0.598B 0.573 B
Carbon disulfide ug/L <20 <1 <1 <1 <I <1 <
Carbon tetrachloride ug/L <20 0.602 J 4.77 <I <1 <1 <1
Chlorobenzene ug/L <10 <0.5 <05 <0.5 <0.5 <0.5 <0.5
Chloroethane ug/L . <20 <1 ~ <1 <I <I <1 <
Chloroform ug/L <6 0.236 J 45.5 0.573 0.601 <0.3 <0.3
Chloromethane ug/L <20 <1 <I <1 <1 <1 <1
cis-1,2-Dichloroethene ug/L 37.3 <1 1.42 5.49 5.65 0.341 J <I
cis-1,.3-ichloropropene ug/L <10 <0 5 <0.5 <0.5 <0.5 <0 5 <0.5
Dilbromiochloromethane ug/L <10 <0.5 '0.5 <0 5 <0.5 <0.5 '0.5
Dilbrom~omethane ugIL <20 <1 <1 <1 <I <1 <1
Dichlorodifluoronmethane ug/L <20 <1 <i <1 <1 <i <1
Ethylbenzene ug/L <20 <1 <1 <1 <1 <1 <1
Hexachiorobutadiene ug/L <12 <0.6 <0.6 <0.6 <0.6 <0.6 <0 6
Isopropylbenzene ug/L '20 <I <1 'I <1 <1 <1
mi-.p-Xylene ug/L <40 <2 <2 <2 <2 <2 <2
MEK (2-Butanone) ug/L <200 <10 <10 '10 <10 <10 <10
Methyl t-butyl other (MTBE) ugIL '100 <5 <5 <5 <5 <5 <5
Methylene chloride ug/L <20 <1 <1 <1 <1 <1 <I
MIBK (methyl isolbutyl ketone) ug/L <200 <10 <10 <10 <10 <10 <10
Naphthalene ug/L <20 <1 <1 <1 <1 <I <1
n-Butylbenzene ug/L <20 <1 <1 <I <1 <1 <1
n-Propylbenzene ug/L <20 <1 <I <1 <1 <1 <1
o-Xylene ug/L <20 <1 <I <1 <1 <1 <1
p-lsopropyltoluene ug/L <20 <I cI <1 <1 <1 <1
sec-Butylbenzene ug/L <20 <I <I <I <I <1 <1
Styrenie ug/L <20 <I <1 <1 <1 <1 <1
tert-Rutytbenzene ug/L <20 <I <1 <I <I <1 <1
Tetrachloroethene ug/L 8.1 .1 <I 0 639 8.53 5.5 0.445 J <1
Toluene ug/L <20 <1 <1 <1 0.3218B <1 <I
trans-i 2-Dichtoroethene ug/L <20 <1 0.613 i 1.76 2.42 <1 <I
trans-I 3-Dichloropropenie ugIL <20 <I <1 <1 <I <i <1
Trichloroethene ug/L 1230 1 32 20.1 61.7 72 7 0.469 J <I
Trichlorofluoromethane ug/L <20 <1 <1 <I <1 <1 <I
Vinyl acotate ug/L <100 <5 <5 <5 <5 <5 <5
Vinyl chlonde ug/L <20 <I <1 <I <1 <1 <I

pg/L micrograms per liter
< Analyte not detected above RL
B Analyte was found in the associated blank

J Analyte positively identified, but quantitation

6 of 15



TABLE C-I 9 82 143
MONITORING WELL SAMPLE ANALYTICAL RESULTS -VOCs -APRIL 2008

ANNUAL OPERATIONS REPORT -2008
DUNN FIELD GROUNDWATER IRA -YEAR TEN

Defense Depot Memphis, Tennessee

Well MW-155-77 0 MW-155-935S MW-156-62 0 MW-157-74 8 MW-158-104,1 MW-158-931I MW-158A-81,5
Lab ID L08040409-14 L08040409-1 5 L08040409-46 L08040444-22 L08040409-17 L08040409-16 L08040409-18
Date 4/11/2008 4/1112008 4/11/2008 4/14/2008 4/11/2008 4/11/12008 41111/2008

Volatile Organic Compounds -SW8260B units
1,1,1,2-Tetrachloroethane ug/L <10 <12 5 <0.5 <I <0.5 <0.5 <0.5
1.1,1-Trichloroethane ug/L <20 <25 <I <2 <I <1 <1
1,1,2,2-Tetrachloroethane ug/L 3770 3540 <0.5 10.1 3.03 2.79 217
1,1 .2-Trichloroethane ug/L 53.8 43 2 <1 <2 <1 <I 7.88J
1l1-Dichloroethane ug/L <20 <25 <1 <2 <1 <1 <1
1,1-Dichloroethene ug/L <20 <25 <1 <2 <1 <1 <1I
1,1-Dichloropropeni; ug/L <20 <25 <1 <2 <1 <1 <1
1,2,3-Tnchiorobenzene ug/L <20 <25 <1 <2 <1 <1 <I
1,2,3-Tirchloropropane ugIL <20 <25 <1 <2 <1 <1 <I
1,2,4-Trichlorobenzene ug/L <20 <25 <1 <2 <1 <I <1
1,2,4-Trimethylbenzene ugIL <20 <25 <1 <2 <1 <I <1
1 ,2-Dibromo-3-chloropropane ug/L <40 <50 <2 <4 <2 <2 <2
1,2-Dibromoethiane ugIL <20 <25 <I <2 <1 <I <1
1,2-Dichlorobenzene ug/L <20 <25 <I <2 <1 <1 <I
1,2-Dichloroethane ug/L <10 <12.5 <0.5 <I <0.5 <0,5 <0.5
1,2-Dichloropropane ugh, <20 <25 <I 0.515 J <1 <I <1
1.3.S-Trimethylbernzene ug/L <20 <25 <1 <2 <1 <I <1
1,3-Dichlorobenzene ug/L <20 <25 <I <2 <1 <I <1
1l3-Dichioropropane ug/L <8 <10 <0.4 <0 8 <0.4 <0.4 <0.4
1,4-Dichlorobenzene ug/L <10 <125 <0.5 <I <0.5 <0.5 <0.5
1-Chlorohexane ug/L <20 <25 <1 <2 <1 <I <1
2,2-Dichloropropane ug/L <20 <25 <1 <2 <1 <I <1
2-Chiorotoluene ug/L <20 <25 <1 <2 <1 <1 ci
2-Hexanone ug/L <200 <250 <10 <20 <10 <10 <10
4-Chlorotoluene ug/L <20 <25 <1 <2 <1 <1 <1
Acetone ugIL <200 <250 4 958B 8.87]J <10 3.98 B 3.16 B
Benzene ugIL <8 <10 <0.4 <0 8 <0.4 <0.4 <0.4
Bronmobenzene ug/L <20 <25 <I <2 <1 <1 <I
Bromochloromethane ug/L <20 <25 cI <2 <1 <1 <I
Bromodichloromethane ugh.. <10 <12.5 <0.5 <1 <05 <0.5 <0 5
Bromoform ug/L <20 <25 <I <2 <1 <I <1
Bromomethane ug/h <20 <25 <1 1.058B <1 <I <1
Carbon disulfide ug/L <20 <25 I J <2 <1 <1 <1
Carbon tetrachloride ugh, <20 <25 <1 <2 <1 <I <I
Chlorobenzene ug/L <10 <12.5 <0.5 <1 <0.5 <0.5 <0.5
Chloroethane ug/L <20 <25 <1 <2 <I <1 <I
Chloroform ug/L <6 '7.5 <0.3 9 0.288 i 0.251 J 0.373J
Chloromethane ug/L <20 <25 <I <2 <I <1 <1
cis-l,2-Dichloroethene ug/L 73 8 61.4 <1 0.671 J 2.9 2 55 8.05J
cis-1.3-Dichloropropene ug/L <10 <12.5 <0 5 <1 <0 5 <0.5 <0.5
Dibromochlorometharne ug/L <10 <12.5 <0.5 <1 <0.5 <0 5 <0.5
Dibronmomethane ug/L <20 <25 ci <2 <1 <1 <1
Dichlorodifluoronmethane ug/L <20 <25 <1 <2 <1 <1 <1
Ethylbenzene ug/L <20 <25 <1 <2 <1 <1 <1
Hoxachlorobutadiene ug/L <12 <15 <0.6 <1.2 <0.6 <0.6 <0.6
lsopropylbenzene ugIL <20 <25 <I <2 <1 <1 <i
m-,p-Xylene ug/L <40 <50 <2 <4 <2 <2 <2
MEK (2-Butanone) ugfL <200 <250 <10 <20 <10 <10 <10
Methyl t-butyl ether (MTBE) ug/L <100 <125 <5 <10 <5 <5 <5
Methylene chloride ug/L <20 <25 <1 <2 <1 <I <1
MIBIK (methyl isolbutyl ketone) ug/L <200 <250 <10 <20 <10 <10 <10
Naphthalene ug/L <20 <25 <1 <2 <1 <1 <1
n-Butylbenzene ug/L <20 <25 <I <2 <1 <1 <1
n-Propylbenzene ug/L <20 <25 <1 <2 <1 <1 <1
o-Xylene ug/L <20 <25 <1 <2 <1 <1 <1
p-Isopropyitoluene ug/L <20 <25 <1 <2 <1 <1 <1
sec-Butylbenzene ug/L <20 <25 <1 <2 <1 <i <1
Styrene ug/L <20 <25 <1 <2 <1 <I <1
tert-Butylbenzene ugIL <20 <25 <1 <2 <I <I <1
Tetrachlorroethene ugIL 10.2 J 8 34 J <I <2 4.98 4.74 0.578
Toluene ugIL <20 <25 <I <2 <1 <I <1
trans-1,2-Dichloroethene ugIL 9.93 J 7.82 J <1 <2 1.25 1.02 0.938J
trans-1,3-Dichloropropene ug/L <20 <25 <1 <2 <1 <I <1
Trichloroethiene ug/L 1600 1510 <I 5.48 37.1 33.1 97.3]J
Trichlorofluoromethane ug/L <20 <25 <1 <2 <1 <I <1
Vinyl acetate ug/L <100 <125 <5 <10 <5 <5 <5
Vinyl chloride ugfL <20 <25 <I <2 <I <1 <I

Notes-
pg/L micrograms per liter
< Analyte not detected above RL
8 Analyte was found in the associated blank.

J Analyte positively identified, but quantitation

7 of 15



TABLE C-1 4 4
MONITORING WELL SAMPLE ANALYTICAL RESULTS - VOCs -APRIL 2008

ANNUAL OPERATIONS REPORT -2008
DUNN FIELD GROUNDWATER IRA -YEAR TEN

Defense Depot Memphis, Tennessee

Well MW-158A-914 MW-159-811 MW-159�971 MW-1601SIConfirm MW-160-808 MW-161-800 MW-162-837
Lab ID LOBG40409-19 L08040409-20 L08040409-21 L08060542-01 L08040409-22 L0804040947 L08040444-23
Date 4/11/2008 411112008 4/1112008 6/18/2008 4/1112008 411112008 4114P2008

Volatile Organic Compounds -SW8260B units
1,1,12-Tetrachloroethane ug/L 5 �5 �5 0 663 �2.5 <10 <25
1,1,1-Tdchloroethane ug/L �j �10 -10 �l �5 Q0 '50
1,1,22-Tetnachlomethane ug/L 26 9 312 290 3090 3560 594 4160
1,12-Trichloroethane ugil- �j 99 8 ill 2 69 2.97 J Q0 �50
1,1-Dichloroethane ug/L �j '10 �10 �l 15 Q0 <50
1,1-Dichloroethene ug/L 'l �10 '10 �l �5 <0 �50
1,1.Dichloropropene ug/L �l �10 00 'l �5 -20 �50
1,2,21-Trichloratienzene ug/L �l '10 �10 �l .5 �20 <50
1,2,3-Tnchloropropane ug/L <1 �10 <10 � l <5 Q0 <50
1,2,4-Tdchlorobenzene ugIL <1 '10 <10 , l �5 <20 -50
1,2,4-Tdmethylbenzene ug/L <1 <10 <10 < l �5 <20 <50
1,2-Dibromo-3�chlwoipropane ug/L <2 <0 120 <2 <10 <40 <100
1,2-Dibromoethane ug/L <1 <10 �10 <1 <5 <20 <50
1,2-Dichlorobenzene ug/L <1 <10 �10 <1 �5 Q0 <50
1,2.Dichloroethane ug/L <0.5 '5 <5 '0.5 Q.5 00 <25
1,2-Dichlompropane ug/L <1 <10 <10 �l '5 <20 <50
1,3,5-Tdmethylbenzene ug/L �l <10 <10 �l �5 <20 <50
1,3-Dichlorobenzene ug/L <1 <10 <10 <1 <5 <20 <50
1,3-Dichlorapropane ug/L 0.4 <4 �4 <0.4 �2 <8 �20
1,4-Dichlorobenzene ug/L <0.5 <5 '5 0.149 <2 5 <10 <25
I-Chlorohexane " ug/L <1 '10 <10 <1 <5 <20 '50
2,2-Dichloropmpane ug/L <1 <10 <10 <1 <5 -20 <50
2-ChIamtDluene ug/L �l �10 <10 <1 <5 <0 <50
2-Hexanone ug/L �10 <100 <100 �10 <50 �200 <500
4-Chlorotoluene ug/L �l �10 00 <1 <5 <20 <50
Acetone ug/L 2.52 B <100 �100 3 52 <50 <200 <500
Benzene ug/L. <0.4 <4 <4 <0.4 <2 <8 <20
Bronnotbenzene ug/L <1 <10 <10 <1 <5 <20 <50
Bramochloromethane ug/L <1 �10 '10 <I <5 <20 �50
Bromodichloromethane ug/L �0.5 �5 �5 <0.5 <2 5 �10 <25
Bromoform ug/L <1 <10 <10 <1 <5 <20 <50
Bromomethane ug/L <1 '10 <10 <1 <5 <20 '50
Carbon disulfide ug/L <I -10 <10 <1 <5 <20 J <50
Carbon tetrachloride ug/L <1 <10 '10 1.14 <5 <20 <50
Chlorobenzene ug/L <0.5 <5 <5 <0.5 0.926 J <10 �25
Chlomethane ug/L <1 <10 �10 <1 <5 <20 �50
Chloroform ug/L 1.01 �3 <3 1.62 2.14 3.65 J <15
Chloromethane ug/L <1 <10 <10 �l <5 �20 <50
cis-1,2-Dichlomethene ug/L 12.1 1220 1180 40.9 49 8 15.7 J 23 9 J
cis-1,3-Dichlompropene ug/L �0.5 �5 �5 <0.5 <2.5 <10 <25
Dibromochlommethene ug/L <.5 <5 <5 <0.5 <2 5 <10 <5
Dibromomethane ug/L <1 <10 <10 <1 <5 <20 <50
Dichlorodifluommethane ug/L <1 �10 <10 �l <5 <20 <50
Ethylbenzene ug/L <1 <10 �10 �l <5 <0 <50
Hexachlorobutadlene ug/L <0.6 <6 <6 <0 6 -3 02 <30
Isopropylberizene ug/L <1 <10 <10 <1 <5 <20 <50
m-,p-Xylene ug/L �2 <20 <20 �2 <10 <40 <100
MEK (2-Butanone) ug/L <10 <100 <100 <10 <50 <200 <500
Methyl t-butyl ether ug/L <5 <50 <50 <5 <25 <100 <250
Methylene chlonde ug/L <1 <10 <10 <1 1.59 B 9.78 B 14.8 B
MlBK (methyl isobutyl ketone) ug/L <10 <100 <100 <10 �50 <200 -500
Naphthalene ug/L <1 <10 <10 <1 �5 <20 <50
n-Butylbenzene ug/L <1 <10 <10 <1 <5 <20 �50
n-Propylbenzene ug/L <1 <10 <10 <1 -5 <20 <50
o'Xylene ug/L �l <10 <10 <1 <5 <20 <50
p-Isopropyholuene ug/L 'l <10 <10 �j �5 <20 <50
seoBuybenzene ug/L <1 <10 <10 <1 �5 �20 <50
Styrene ug/L 'l <10 <10 �l <5 �20 <50
tert-Butylbenzene ug/L �j <10 �10 <1 <5 <20 <50
Tetrachloroethene ug/L 10.7 5 26 J 6.28 J 9.43 10 6 <20 <50
Toluene ug/L �l <10 <10 <1 �5 <20 �50
tmns-1,2-Dichlomethene ugf- 4.06 24 9 26.6 7.36 9.32 5.59 J <50
trans-1,3-Dichloropropene ug[L <1 <10 <10 <1 <5 <20 <50
Trichloroethene ug/L 126 1170 1410 1120 1130 342 792
Trichlorolluoromethane ug/L �l <10 <10 <1 <5 <20 <50
Vinyl acetate ug/L <5 �50 �50 �5 <25 �100 <250
Vinyl chloride ug/L <1 7.79 J 7.11 J <1 <5 <20 <50

Notes�
pg/L micrograms per liter
< Analyle not detected above RL
B Analyte was found in the associated blank.
J Analyte positively identified, but quantitation
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TABLE C-I 9 8 145
MONITORING WELL SAMPLE ANALYTICAL RESULTS - VOCs -APRIL 2008

ANNUAL OPERATIONS REPORT -2008
DUNN FIELD GROUNDWATER IRA -YEAR TEN

Defense Depot Memphis. Tennessee

Well MW-163-74 9 MW-164-726 MW-165-100 MW-165-89.9 MW-1165A-73.9 MW-16SA-845 MW-166-873
Lab ID L08040444-24 L08040444-25 L08040409-49 1-08040409-48 L08G40409-50 1-080403409-56 L08040409-23
Dale 4/14/2008 4/14/2008 4/1112008 4/11/2008 4/11/2008 4/11/2008 4/11/2008

Volatile Organic Compounds -SW826OB units
T1,1,,2-Tetrachloroethane ug/L <2.5 <0.5 <0.5 <0.5 <0.5 <0 5 <0.5
1I1,1-Trichloroethane ug/L <5 <1 cI <1 <1 <1 'I
1,I,2,2-Tetrachloroethane ug/L 488 13.4 1.8 3.04 <0 5 2.77 8.3
I,1,2.Trichloroethane ug/L 3.37 J 0 517 J 0.343 J 0.299 J <1I < <1
1,1-Dichloroethane ug/L '5 <II <1 < <1 <1 <I
1,1-Dichloroethene ug/L <5 <1 J <I <I <I <1 <1
1,1-Dichloropropene ug/L <5 1 <1 <I <I <1 <1
1,2,3-Trichlorobenzene ug/L <5 Cl <1 cI <1 <1 <1
1,2,3-Trichloropropane ug/L '5 <I <1 '1 <1 <1 <1
1.2.4-Trichlorobenzene ug/L <5 <1 <1 <1 <1 <1 <1
I,2,4-Trimethylbenzene ug/L <5 <1 <1 <1 <1 <1 <I
1,2-Dibromo-3-chloropropane ug/L <10 <2 <2 <2 <2 <2 <2
1,2-Dibromoethane ug/L <5 <I <I <1 <1 <I <1
1,2-Dichlorobenzene ug/L <5 <I <1 <1 <1 <1 <1
1,2-Dichloroethane ugiL <25 '0.5 <0.5 <0 5 <0.5 <0.5 <0.5
1,2-Dichloropropane ug/L <5 <1 'I <I <I <1 <1
1,3,5-Trimelhylbenzene ug/L <5 <1 <1 <1 'I <1 <1
1,3-Dichlorobenzene ugfL <5 <1 <1 <1 <I <1 <1
1,3-Dichloropropane ug/L <2 <0.4 <0.4 <0.4 <0.4 <0 4 <0 4
1,4-Dichlorobenzene ug/L <2.5 <0.5 <0.5 <0.5 <0.5 <0 5 <0.5
1-Chlorohexane ug/L <5 <1 'I <1 <1 cI <1
2,2-Dichloropropane ug/L <5 <1 <1 <1 <1 <I 'I
2-Chilorotoluene ug/L <5 I <1 <I <1 <1 <1
2-Hexanone ugIL <50 <10 <10 <10 <10 <10 <10
4-Chlorotoluene ug/L <5 <1 ci <1 <1 <1 <1
Acetone ugiL 156J 4.1 J 3 538B 3 178 2.53 B 3 538B 3.38B
Benzene ug/L <2 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
Bronmobenzene ug/L <5 '1 <I <1 <1 <1 <1
Bronnochlonrnmethane ug/L <5 <1 <1 <1 <1 <1 <1
Bromodichloroniethane ug/L <2.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Bromoform ug/L <5 <1 <I <1 <1 <1 <1
Bromomethane ug/L <5 0.547 B <1 <1 <1 <1 'I
Carbon disulfide ug[L <5 <1 <1 J '1 J <1 <1 <I
Carbon tetrachloride ugftL <5 3 42 J 0.769 J 9.32 1.14 11.3 6.43
.Chlorobenzene ug/L <2 5 <0.5 <0.5 <0.5 <0.5 '0.5 <0.5
Chloroethane ug/L <5 <1 'ci ci ci <1 <1
Chloroform ug/L 1 1.9 37.1 4 85 61.4 3.88 49.8 39.1
Chloronmethane ug/L <5 <1 <1 <1 <1 <1 <I
cis-1,2-Dichloroethene ugIL 9.07 2.71 9.59 5.97 1.2 7.3 2.49
cis-1 .3-Dichloropropene ug/L <2.5 <0.5 <0.5 <0.5 <0.5 <0 5 <0 5
Dibromochloronmethane ug/L <2.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0 5
Dibromomethane ug/L <5 <1 <1 <I <I <I <i
Dichlorodifluoromethane ug/L <5 <1 <1 <1 <1 I cI
Ethyllbenzene ug/L <5 <I <1 <1 I1 <1 <1
Hexachlorobutadiene ug/L <3 <0.6 <0.6 <0.6 <0.6 <0.6 '0 6
Isopropylbenazene ug/L <5 <I J <I <1 <1 <1 <1
m-,p-Xylene ug/L '10 <2 <2 <2 <2 <2 <2
MEK (2-Sutanone) ug/L <50 <10 <10 <10 <10 <10 <10
Methl t-butyl other (MTBE) ugfL <25 <5 <5 <5 <5 <5 <5
Methylene chloride ug/L 1.56 8 <1 <1 <1 <1 <I <1
MIEK (methyl isobutyl ketone) ug/L ~ 50 <10 <110 <10 <10 <10 <10
Naphthalene ug/L <5 <I <1 <I <I <1 '1
n-Butylbenzene ug/L <5 <1 <1 <1 <1 <1 <1
n-Propyllbenzene ugIL <5 <1 <1 <1 <1 <I <1
o-Xylene ug/L <5 <1 0.659 J 0 614 J <1 <1 <1
p-lsopropyltoluene ug/L <5 <1 <1 <1 <1 '1 <1
sec-Butyllbenzene ugIL <5 < <1 <1 <1 <1 <I ~
Styrene ug[L <5 <1 <I <I <I <I <1
tert-Butylbenzene ug/L <5 <1 <I <I <1 <1 <1
Tetrachloroetherne ugfL <5 0.894 1.25 1.64 0 392 J 2.44 1.14
Toluene ug/L <5 <1 <1 <1 <1 <1 <I
trans-I 2.2Dichloroethene ug/L 1 .84 J 0 57 J 1.99 1.6 0.322 J 1.4 0.955
trans-I1.3-Dichloroproipene ug/L <5 <1 <I <1 <1 <1 <1
Trichloroethene ug/L 80.3 24.9 J 128 87.1 32.6 103 24.8
Trichloroffluoromethane ugIL <5 -c <1 <1 <1 <1 <I
Vinyl acetate ugIL '25 <5 <5 <5 <5 <5 <5
Vinyl chloride ug/L. <5 <1 <1 <1 ~ <1 <I <

pg/L micrograms per liter
< Analyte not detected above RL

8 Analyte was found in the associated blank
J Analyte positively identified, but quantitation
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TABLE C-i 982 146
MONITORING WELL SAMPLE ANALYTICAL RESULTS -VOCs -APRIL 2008

ANNUAL OPERATIONS REPORT -2008
DUNN FIELD GROUNDWATER IRA -YEAR TEN

Defense Depot Memphis, Tennessee

Well MW-166-978 MW-166A-753 MW-167-76.5 MW-168-113.9 MW-168A-764 MW-168A.86,9 MW-169-81 8
Lab ID L08040409.24 L08040409-25 L080.40409-57 1-080401409-26 L08040409-27 108040409-28 108040409-58
Dale 4/11/2008 4/11/2008 4111/2008 4/11/P2008 4/11/12008 4/11/2008 4/1112008

Volatile Organic Compounds - SW8260B units
1, 1, 1,2-Tetrachloroethane ug/L '0.5 <0.5 <0.5 <0 5 <0 5 <0.5 '0.5
1,1,1-Trichloroethane ug/L <1 <I <1 <1l 6 83 2 05 <I
1, 1 2,2-Tetrachloroothane ug/L 8 39 3.76 '0 5 <05 <0.5 <0 5. <0.5
1,1,2-Trichloroethane ug/L <I <1 <1 <I <1 <1 <I
IlI-Dichloroethane ug/L <1 <1 <1 <1 0.425 J <1 <1
11,1-Dichloroethene ug/L ci <1 <I 0 818 J 13.6 6.01 <1
11,11-Dichloropropene ug/L < 1 <1l <1 <1 <1I <1 <1
1,2,3-Trichlorobenzene ug/L <1I <1 1 <1 <I <1 ~ <1
1,2,3-Trichloropropane ugIL <I <1 <1 < <1 < 1 ~ <1
1,2,4-Trnchlorobenzone ugIL <I <I <1 <1 <I <1 <1
1.2,4-Trimethylbenzene ug/L <I <I <I <I <I <1 <I
I1,2-Dibromo-3-chloropropane ug/L <2 <2 <2 <2 <2 <2 <2
1,2-Dibronmoethane ug/L <I <1 <1 'I <1 <1 <1
1.2-Dichlorobenzene ugh. <I <I <1 <1 <I <I <I
1.2-Dichloroethane ugh. <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,2-Dichloropropane ug/L <1 <1 <I <1 <1 <1 <I
1,3,5-Trimethyllbenzene ug/L <1 <1 <1 <1 <1 <1 <1
l,3-Dichlorobenzene ugIL <1 <1 <1 <1 <1 <I <I
I .3-Dichloropropane ug/L <0 4 <0.4 <0.4 <0 4 <0.4 <0.4 <0.4
1,4-Dichlomobenzene ug/L '0.5 <0 5 0.156 B <0.5 <0 5 <0.5 <0.5
1-Chlorohexane ug/L <1 <1 <1 <1 <1 <1 <1
2,2-Dichloropropane ug/L <I <1 <1 <I <I <1 <I
2-Chlorotoluene ug/L <I ci <1 <1 . I <1 <1
2-H-exanone ugIL <10 <10 <10 <10 <10 <10 <10
4-Chlorotoluene ug/L <I <1 <1 <1 <I <1 <1
Acetone ugIL 4.31 B 6.84 B 5.76 B <10 <10 <10 8.698B
Benzene ugIL <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
Bronmobenzene ugfL <1 <1 <1 <1 <I <1 <1
Bromochloromethane ug/L <1 <1 <1 <1 <1 <1 <1
Sromodichloromethane ug/L '0.5 <0,5 <0.5 '0.5 <0.5 <0.5 '0 5
Bromoform ug/L ci <1 <1 <1 <I <i <1
Bromomethane ug/L <1 <1 ci <1 <I <I <1
Carbon disulfidle ug/L <1 ' <1 <1 <1 ' I <1 <
Carbon tetrachloride ugIL 8.3 4.44 <I <1 <1 <I <1
Chlonobenzene ugIL <0 5 <0.5 <0.5 <0.5 '0 5 * 0.5 0.859
Chloroethane ug/L ci <1 <1 <1 <1 <1 <1
Chloroform ug/L 52.2 34.4 <0.3 <03 0.537 0.188 J1 <0.3
Chloromethane ugh. <1 <1 <I <1 <1 <1 <1
cis-1,2-DiGhloroethene ugh. 2.4 2.57 <1 'I <1 <1 <1
cis-i 3-Diehloropropene ugh. <0.5 <0.5 <0 5 <0.5 <0.5 <05 <0.5
Dibromochloromethane ug/L <0.5 <0.5 <0.5 <0.5 <0.5 <0 5 <0.5
Dibromonmethane ug/L <I <1 <1 <1 <I <I <1
Dichlorodifluoromethane ug/L <1 <I <I <1 <1 <I <1
Ethyllbenzene ug/L ~ <1 ~ <1 <1 I< <1 <1
Hexachlorobutadiene ug/L <0.6 <0 6 <0.6 <0.6 <0 6 <0.6 <0.6
lsopropylbenzene ug/L ci <1 <1 <1 <1 <1 <1
in-, p-Xylene ug/L <2 '2 <2 <2 <2 <2 <2
MEK (2-Butanone) ug/L <10 <110 <10 <10 <10 <10 <10
Methyl t-butyl ether (MTBE) ugIL <5 <5 <5 <5 <5 <5 <5
Methylene chloride ug/L <1 <1 <1 <I <1 <1 <1
MIBK (methyl isobutyl ketone) ug/L <10 <10 <10 <10 <10 <10 <10
Naphthalene ugh. <I <1 <I <I <1 <1 <1
n-Butylbenzene ug/L <1 <I <I <1 <1 <I <1
n-Propylbenzene ug/L <I <1 <1 <I <1 <1 <1
o-Xylene ug/L <1 <1 <1 <I <1 <1 <1
p-lsopropyltoluene ug/L <1 <1 <i ci <1 <1 '1
sec-Butylbenzene ug/L <1 <1 ci <1 <1 <1 <1
Styrene ug/L <I <1 ci <1 <1 <1 <1
tert-Butyllbenzene ug/L <1 <1 'I <1 '1 <1 <i
Tetrachloroethene ug/L 1 65 1 24 <I <I 0.949 J 0.815 J <I
Toluene ug/L '1 <1 <1 0.3178B <1 0.312 B <1
trans-1.2-Dichloroethene ug/L 0 753 J 1.16 <1 <1 <1 <1 <I
trans-1,3.Dichloroiproipene ug/L <1 <1 <1 <i <1 <1 <i
Trichlonoethene ugh. 25.7 69.9 0.34 J 1.22 1 15 1.09 <I
Trichlorofluoromethane ugh.- <1 <1 <1 <1 <1 <1 <I
Vinyl acetate ugh. <5 <5 <5 <5 <5 <5 <5
Vinyl chloride ug/L <1 <1 <I <I <1 <1 <I

Notes
pgh. microgram~s per liter
< Analyte not detected above RL
B Analyte was found in the associated blank.

J Analyte positively identified, but quantitation

10 of 15



TABLE C-i 982 1 4 7
MONITORING WELL SAMPLE ANALYTICAL RESULTS -VOCs -APRIL 2008

ANNUAL OPERATIONS REPORT -2008
DUNN FIELD GROUNDWATER IRA -YEAR TEN

Defense Depot Memphis, Tennessee

Well MW-170-61 7 MW-170-77,7 MW-171-62.4 MW-172 MW-174 MW-175 MW-178
Lab ID L08040409-59 L08040409-60 108040409-61 L08040444-09 L08040486-1 1 L0BG40444-10 L08040486-10
Date 4/11/2008 4/11/2008 4/11/2008 4/14/2008 4/1512008 4/14/2008 4/15/2008

Volatile Organic Compounds -SW8260B units
1, 1,l,2-Tetrachloroethane ugIL <0.5 <0.5 <05 <05 <0.5 '0.5 <05
1,1,l-Trichloroethane ugIL 0.27 cI <1 <1 <1 <1 <I
1,1,2.2-Tetrachloroethane ugIL '0.5 <0.5 <0.5 <0.5 0 7 <0 5 <0.5
1,1,2-Tflchloroethane ugIL <1 <1 'I <1 <1 'I <1
1,1-Dichloroethane ugfL 0.913 J <1 * < <1 < I <1 <1
1,1-Dichloroethene ug/L 1.43 <I <i <1 <1 '1 <1
1,1-Dichloropropene ug/L <I <I <i <1 <1 <1 <1
1.2,3-Trichlorobenzene ug/L <1 <1 <1 <I <i <1 <1
1,2,3-Trichloropropane ug/L ci <1 <1 <I <i <I <1
1,2,4-Trichlorobenzene ug/L <1 <1 <i <1 <1 <I cI
1,2,4-Trimethylbenzene ug/L <1 <1 <1 <i <1 <I <I
1,2-Dibromo-3-chloropropane ug/L <2 <2 <2 <2 <2 <2 <2
1,2-Dibronmoethane ugIL < 1 <I <1 <1 <1 <1 <1
1,2-Dichlorobenzene ug/L <1I <1 I <1 <1 <1 <I
1,2-Dichloroethane ug/L <0 5 <0.5 <0.5 <0.5 <0 5 <0.5 <0.5
1,2-Dichloropropane ug/L <I <I <i <1 <1 <1 <1
1.3,5-Trimethylbenzene ugIL <1 <1 <1 <1 <1 <1 <1
1,3-Dichlorobenzene ug/L c <1 < 1 < <1 ' <1 <1 <
1,3-Dichloropropane ug/L <0.4 <0 4 <0 4 <0.4 <0.4 <0 4 <04
1,4-Dichlorobenzene ug/L <0.5 <0.5 '0 5 <0.5 <0.5 <0.5 0 196Ji
1-Chlorohexane ug/L < c <i -ci <1 <1 <1 <I
2,2-Dichioropropane ug/L <1 <1 <1 <1 <1 <1 <I
2-Chlorotoluene ug/L <1 <I <1 <1 <I <1 <I
2-Hexanone ug/L <10 <10 <10 <10 <10 <10 <10
4-Chlorotoluene ug/L <1 <1 <I <1 <1 <1 <I
Acetone ugIL 891 B 8.768B 9.14 B <10 <10 <10 <10
Benzene ugIL <0.4 <0.4 <0.4 <0.4 <0.4 <0 4 <0 4
Bromobenzene ug/L <I <1 <1 <I <1 <1 <1
Bromochloromethane ug/L <1 . <1 c <1 <1 <1 ~ <1
Bromodichloronmethane ug/L <0.5 <0.5 '0 5 <0.5 <0.5 <0.5 <0.5
Bromofonrm ug/L <I <1 <1 <I <I <1 <1
Bromonmethane ug/L <1 <I <I <1 <1 <1 <1
Carbon disulfide ug/L <I <1 <1 <1 <1 <1 <1
Carbon tetrachloride ug/L <1 <1 <I <1 -ci 0.383 J <1
Chloirobenzene ug/L <0.5 <0.5 <0.5 <0.5 <0 5 <0.5 <0.5
Chlonoethane ug/L <1 <1 <1 <1 <I <1 <1
Chloroform ug/L <0.3 <0.3 <0.3 0 143 J 0.666 0.489 <0.3
Chlomomethane ugh. <1 <1 <1 < <1 <I ~ <I
cis-11.2-DichIoroethene ugh. <1 <1 <1 <1 <1 <1 <I
cis-I1.3-Dichloropropene ug/L <0.5 <0 5 <0 5 <0.5 <0.5 <0 5 <0 5
Dilbromochloromethane ug/L <0.5 <0.5 -cO 5 <0.5 <0.5 <05 <05
Dibromonmothane ug/L <I ci <1 <1 <1 <1 <1
Dichlorodifluoromethane ug/L <1 <1 <I ci <1 <1 'I
Ethyllbenzene ugIL I< <1 <1 <1 ~ <I <1 <
Hexachlorobutadiene ugIL <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6
Isopropylbenzene ug/L <i <1 <1 <1 'I <1 <1
in-, p-Xylene ug/L <2 <2 <2 <2 , <2 <2 <2
MEK (2-Butanone) ugh. <10 <10 <10 <10 <10 <10 <10
Methyl t-butyl ether (MTBE) -ug/L <5 <5 <5 <5 <5 <5 <5
Methylene chloride ug/L <1 <1 <1 <1 <1 <1 <1
MIBK (methyl isobutyl ketone) ug/L <10 <10 <¶0 <10 <10 <10 <10
Naphthalene ug/L <1 <I -ci <1 <1 <I <1
n-Butylibenzene ug/L ci <1 <1 <1 <1 <1 <1
n-Propylbenzene ug/L <1 <I cI <1 <1 <I <1
o-Xylene ug/L <1 <1 <1 <1 <1 <1 <1
p-Isopropyltoluene ug/L -c <1 <1 <1 <I <I <1
sec-Butylbenzeno ugIL <1 <1 <1 '1 <i <1 'I
Styrene ug/L -ci <1 <1 <I <i <1 <1
tert-Butylbenzene ugh. <1 <1 <1 <1 <1 <1 <I
Tetrachloroethene ugh. <1 <1 <i <1 0.297 J 0 317 J 0.728
Toluene ugh. <1 <1 <1 <1 <1 <1 <1
trans-1,2-Dichloroethene ug/L <1 <ci <I <1 <1 <1 <1
trans-1,3-Dichloropropene ug/L <1 <I <I <1 <I <1 <I
Trichloroethene ug/L <1 <I I1 <1 <1 0.874 J <1
Tnichlorofluoromethane ug/L <I <I <1 <1 <1 ci <1
Vinyl acetate ug/L <5 <5 <5 <5 <5 <5 <5
Vinyl chloride ug/L ci <1 <1 <1 <I <1 <1

Notes:
pg/L micrograms per liter
< Analyte not detected above RL
B Analyte was found in the associated blank.

J Analyte positively identified, but quantitation

1 1 of 15



TABLE C-1 ~982 148
MONITORING WELL SAMPLE ANALYTICAL RESULTS -VOCs -APRIL 2008

ANNUAL OPERATIONS REPORT -2008
DUNN FIELD GROUNDWATER IRA -YEAR TEN

Defense Depot Memphis, Tennessee

Well MW-179 MW-ISO MW-187 MW-220 MW-221 MW-222 MW-223
Lab ID L08040486-04 108040517-25 L08040517-19 L0804G486-12 L0804051 7-03 L08040486-1 3 108040486-14
Date 4/15 /2008 4/16/2008 4116/2008 411512008 4/16/2008 411512008 4115/2008

Volatile Organic Compounds -SW8260B units
1, 1,1 .2-Tetrachloroethane ug/l- C 5 <0.5 <0 5 '0.5 <0 5 <0.5 <0.5
1,1,1-Trichloroethane ug/L <I <1 <1 <I <1 <1 <1
1.1,2,2-Tetrachloroethane ugIL <0.5 0 763 <0.5 <0.5 <0 5 12.7 0.323J
1. 1.2-Trichloroethane ugIL < 1 '1I -c < 1 ~ 7,57 ci1
1i1-Dichloroethane ugIL ci < 1 < 1 0.187 J ci ' ci
1,1-Dichloroethene ugIL <1 <1 <1 4.54 <1 <I <1
1.1-Dichloropropeno ug/L <1 <I <1 <1 <1 <1 <1
1.2,3-Trichlorobenzene ug/L <1 <1 <1 <1 <1 <I <I
1,2,3-Trichloropropane ug/L ~ <1 <1 <I <1 <I ~
1,2.4-Trichlorobuenzene ugIL <1 '1 -ci <1 <1 <1 <I
1.2.4-Trimethyllbenzene ug/L ci-c c <1 <1~j~ j~ <1
I1,2-Dibromo-3-chloropropane ugIL <2 .c2 <2 <2 <2 <2 <2
1,2-Dibromoethane ug/L <1 '1 j~ '1 -ci ~
1,2-Dichlorobenzene ug/L <1 <I <1 <1 <I <1 <1
1,2-Dichloroethane ugIL -cOS <0.5 -OS < 0.5 <0.5 0.341 J <0.5
1,2-Dichloropropane ug/L <1 <I <1 <1 <1 -ci <1
1,3,5-Trinmethyllbenzene ugIL <1 Cl <1 <1 <1 <1 <I
1,3-Dichlorobenzene ugIL <1 <1 <1 <I <1 <1 <1
1.3-Dichloropropane ug/L '0.4 <0.4 <0.4 <0.4 <0.4 <0.4 -O 4
1,4-Dichlorobenzene ug/L <0 5 0 163 B <0 5 <0.5 <0. <0.5 <05
1-Chiorohexane ug/L <1 <1 <1 <1 <I <1 <I
2.2-Dichloropropane ug/L <1 <1 <1 -ci <I <1 <I
2-Chloratoluene ug/L <1 <1 ci <I <1 <1 <I
2-Hexanone ug/L <10 <10 <ID <10 <10 <10 <ID
4-Chlorotoluene ug/L ci <1 <1 <I <1 <1 <I
Acetone ugfL <10 <10 <10 <10 <10 <10 <10
Benzene ug/L- <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0 4
Bromobenzene ug[L <1 <1 <1 <1 <1 <I <1
Bromochloromethane ug/L '1 <1 -i <1 <1 '1 -ci

Bronmodichloromethane ug/L <0 5 <0.5 -c0 5 <0.5 '0.5 -cO 5 <0.5
Bromoform ug/L <1 <1 <1 <1 <1 <1 <1
Brom~omethane ug/L ci <1 <1 ci <1 <1 <1
Carbon disulfide ug/L <1 <1 <1 <1 <1 <1 <1
Carbon tetrachloride ug/L <ci <1 <ci -c <1 -ci -c
Chlorobuenzene ug/L <0.5 <0 5 <0.5 <0.5 <0.5 <0.5 <0.5
Chioroethane ug/L <1 <1 <1 <1 <1 -c <1
Chloroform ug/L <0 3 <0.3 <0 3 <0.3 0.167 J 0.156 J 0.439
Chioromethane ug/L <1 <1 <1 <1 <1 <1 <I
cis-1,2-Dichloroethene ug/L <I <1 <1 -ci <c 10.4 'I
cis-i 3-Dichioropropene ug/L <0.5 <0 5 <OS < 0.5 <0OS <0.5 <0.5
Dibronmochloromethane ug/L <0.5 <05 <0.5 <0.5 <0 5 <0.5 <0.5
Dibronmomethane ug/L I1 <1 -ci< <ci -c <cI
Dichlorodiftuoromrethanre ug/L <1 <1 <1 <1 <1 <ci <1
Ethyllbenzene ug/L <1 <1 <-ci <1 <I <I
Hexachlorobutadiene ug/L <0.6 <0 6 <0.6 <0.6 <0 6 <0. <0.6
ISopmrpylbenzene ug/L 1<-c <1 <I j ~ l< <1
in-, p-Xylene ug/L <2 <2 <2 <2 * <2 <2 <2
MEK (2-Butanone) ug/L <10 <10 <10 <10 <10 <10 <10
Methyl I-butyl ether (MTBE) ug/L <5 <5 <5 <6 <5 <5 <5
Methylene chloride ug/L <1 <1 <1 <1 ~ <1 <I
MIRK (methyl isolbuty ketone) ug/L <10 <10 <10 <10 <10 <10 <10
Naphthalene ug/L <1 . <1 <1 ~ <1 <1 <1
n-Butylbenzene ug/L <1 <1 <1 <1 <1 <1 <1
n-Propylbenzene ug/L <1 <1 <1 <1 <1 <1 <I
c-Xylene ug/L Il <-ci <1 <1 '1 <I
p-Isopropylitoluene ug/L <1 <1 <1 1j ~ <1 <
sec-Butylbuenzene ug/L <1 <1 <1 <1 <1 -ci <1
Styrene ug/L I <1 ~ <1' <1 <1 <I
tert-Butylbenzene ug/L <I <1 <1 <1 <1 <1 <1
Tetrachloroethene ug/L 1 77 <1 <1 8.14 0.893 J 0.312 J 0 343J
Toluene ug/L <1 <1 <1 <1 <1 1l <1
trans-1.2-Dichloroethene ug/L <I <1 <1 <1 <1 0.301 J <I
trans-1,3-Dichloropropene ug/L <I <1 <1 <1 <1 <1 <I
Trichioroethene ug/L 0 264 J <1 <I 4.61 1l 5.34 4.55
Trichiorofluoronmethane ug/L -ci~ <I <1 <1 -ci <1
Vinyl acetate ug/L <S <5 <5 <5 <5 <5 <5
Vinyl chloride ug/L <1 <1 <1 <1 <1 <1 <1

tig/L micrograms per liter
Analyte not detected above RL

B Analyte was found in the associated blank.
J Analyte positively identified, but quantitatlon

12 of IS



TABLE C-1 982 149
MONITORING WELL SAMPLE ANALYTICAL RESULTS -VOCS -APRIL 2008

ANNUAL OPERATIONS REPORT -2008
DUNN FIELD GROUNDWATER IRA -YEAR TEN

Defense Depot Memphis, Tennessee

Well MW-224 MW.225 MW-226 MW-227 MW-228 MW-230 MW-231
Lab ID L08040517-04 L0804051 7-05 L08040486-1 5 108040517-20 L0804051 7-21 L08040486-05 L08040444-33
Date 4/16/2008 4/16/2008 4/15/2008 4/16/2008 4/16/2008 4/15/2008 4/14/2008

Volatile Organic Compounds - SW8260B units
li,1,1,.2-Tetrachioroetharne ug/L <0.5 <0.5 0'05 <0 5 <05 <0.5 <0.5
1,1,1-Trichloroethane ug/L <1 <1 <1 <1 <1 1.33 <1
1,1,2,2-Tetrachloroethane ug/L <0.5 21.3 <0.5 28 1 0.509 <0.5 <0.5
l,l1,2-Trichloroethane ug/L <1I 0.544] <1~ 1 02 <I <1 <1
1.1-Dichloroethane ug/L <1 <1 <1 <I <I 1 43 <1
1,1-Dichloroethene ug/L <I <I <I <1 <1 18.2 <1
1,1-Dichloropropene ugiL <I <I <1 <1 <1 <1 <1
1,2,3-Trichlorobenzene ug/L <I <1 <1 <1 <1 <I <1
1,2,3-Trichloropropane ug/L '1 <1 <1 <1 <1 <1 <1
1,2,4-Trichlorobenzene ug/L <1 <1 <1 <1 <1 <1 <1
l.2,4-Trimethylbenzene ug/L <1 <I <1 <1 <1 <1 <1
1.2-Dibromo-3-chloropropane ug/L <2 <2 <2 <2 <2 <2 <2
1.2-Dibromoethane ug/L 1 <I cI cI <1 <1 <1
1,2-Dichlorobenzene ugIL <1 <1 <1 <1 <1 <I <1
1 .2-Dichloroethane ugIL <0 5 <0.5 <0.5 2.71 <0.5 0.455]J <0.5
1,2-Dichloropropane ug/L <I <1 <1 <1 <1 <1 <1
1,3,5-Trimethylbenzene ug/L <1 <1 ci <1 <1 <1 <1
1,3-Dichlorobenzene ug/L <1 <I <1 <1 <1 <I <I
1,3-Dichloropropane ug/L <0.4 <0.4 <0 4 '0.4 <0.4 <0.4 <0.4
1,4-Dichlorobenzene ugIL <0.5 <0.5 <0 5 <0 5 <05 <0.5 <0.5
1-Chiorohexane ug/L <1 <1 cI <1 <1 <1 <1
2.2-Dichloropropane ug/L <1 <1 <I <1 <I <1 <1
2-Chlorotoluene ug/L <I <I <I <1 ci <1 <I
2-Hexanone ug/L <10 <10 <10 <10 <10 <10 <10
4-Chlorotoluene ug/L <1 <1 <I <I <I ' < <1
Acetone ug[L <10 <10 <10 <10 <10 <10 <10
Benzene ug/L <0.4 <0 4 <0.4 <0.4 <0.4 <0.4 <0.4
Bromobenzene ug/L <1 <1 <1 <I <I <1 '1
Bromochloronmethane ug/L <I -ci -c <1 <1 <1 <1
BrMModichloromethane ugIL <0.5 <0.5 <0.5 <0 5 -'05 <0.5 '0.5
Bromofiorm ug/L <1 <1 <1 <1 <1 <1 <1
Bromonmethane ug[L <1 <1 <I <1 <1 <1 <l
Carbon disulfido ug/L <1 <1 'I <1 <1 <1 <1
Carbon tetrachloride ug/L <1 <I <I 4.02 'I <1 <1
Chlorobenzene ug/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Chloroethane ug/L <I <1 <1 <1 ci ci <I
Chloroform ug/L <03 0.275 J 0.155]i 110 0.387 0.192] J 0.3
Chloromethane ug/L <' 1 <1 <1 <1 <1 <1
cis-1 .2-Dichioroethene ugIL ci 1.71 <1 6.33 <1 0.834 J <
cis-1,3-Dichloroprpene ug/h <0.5 <0.5 <0.5 <0.5 <0.5 <05 <0 5
Dibromochloromethane ugfL <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0 5
Dibromomethano ug/L <1 <1 <1 <I <I <I <1
Dichlorodifluormmethane ug/L <i <1 <1 <1 'I <1 <I
Ethylbenzene ug/L <I <I <I <I <I <1 <1
Hexachlorobutadiene ug/L <0.6 '0.6 <0.6 <0.6 <0.6 <0 6 <0.6
Isopropylbenzene ug/L <1 <1 <1 <1 <1 <1 <1
m-,p-Xylene ug/L <2 <2 <2 <2 <2 <2 <2
MEK (2-Butanone) ug/L <10 <10 <10 <10 <10 <10 <10
Methyl t-butyl ether (MTBE) ug/L <5 <5 <5 <S <S <5 <5
Methyleno chloride ug/L <I <i <1 <1 <1 <1 <1
MIRIK (methyl isolbutyl ketone) ug/L <10 <10 <10 <10 <10 <10 '10
Naphthalene ug/L <1 <1 <1 <1 <1 <1 <'I
n-Butlylbenzene ug/L -ci~ <1 <1 <ci <1 <1
n-Propylbenzene ug/L <1 <1 <1 <1 <1 <1 .
o-Xylene ug/L <1 <1 <1 <1 <I <1 <I
p-lsopropyltoluene ug/L <i <I <1 <1 <1 <1 <1
sec-Butyllbenzene ug/L <1 -ci <1 ~ <1 <1 < <1
Styrene ug/L <1 <1 <1 <1 <1 <1 <1
tert-Butylbenzene ug/L <1 <1 <1 <1 <1 <1 <1
Tetrachloroethene ugIL 1 33 0 616]J <1 2.25 <1 76.1 <1
Toluene ug/L <1 <1 . <1 <1 <1 <1 <I
trans-1,2-Dichloroethene ug/L <1 <1 <1 1 <1 <1 <I
trans-1iS-Dichloropropene ugIL <i <1 <1 <1 <1 <1 <ci
Trichloroethene ug[L <i 39.6 0.855 J 40.8 <1 74.6 <1
Trichlorofluoromethane ug/L <1 <1 <1 <1 <1 <1 <I
Vinyl acetate ug/L <5 <5 <5 <5 <5 <5 <5
Vinyl chloride ug/L <I <I <I <I <I <1 <1

pgIL micrograms per liter
Analyte not detected above RIL

B Analyte was found in the associated blank,
J Analyte positively identified, but quantitation

13 of IS



TABLE C-i 9 82 1 5
MONITORING WELL SAMPLE ANALYTICAL RESULTS - VOCs -APRIL 2008

ANNUAL OPERATIONS REPORT -2008
DUNN FIELD GROUNDWATER IRA -YEAR TEN

Defense Depot Memphis, Tennessee

well MW-2329 MW-232 MW-234 MW-235 MW-236 MW-237 MW-238
Lab ID L-08040408-01 L08040409-55 L08G40444-28 L08040486-01 L08040444-29 L08040409-51 L08040486-02
Date 4/11/2008 4/11/2008 4/14/2008 4/15/2008 4/14/2008 4/11/2008 4/15/2008

Volatile Organic Compounds -SW8260B units
1,I,I,2-Tetrachloroethane ug/L <0.5 '05 <0 5 <0. <0.5 <0.5 '0.5
1,I,1-Trichloroethane ug/L <1 <1 <1 <1 <1 <I <1
I,1,2,2-Tetrachloroelhane ug/L <0.5 <0.5 0.469 J <0.5 <0.5 <0.5 0'05
1,1,2-Trichloroethane ug/L 0.736 J 0 763] JI <1 < <1 <I ~
1,1-Dichloroethane ugIL 0.187]J 0.176] J I <1 <1 0.266 J <1
1,1-Dichloroethene ugfL 0 704]J 1.27 <1 <1 '1 2.2 <I
1i1-Dichloropropene ug/L <1 <1 <1 <1 <1 <1 <I
1,2,3-Trichlorobenzene ug/L <I <1 <I -I <1 <1 <I
1.2.3-Trichloropropane ug/L ci <1 'I 'I <1 <1 ci
1.2.4-Tnchlorobenzene ug/L <1 <1 ci <1 'I <I <1
1,2,4-Trimethylbenzene ug/L <I <1 <1 <1 <I <I <1
1 ,2-Dibromo-3-chlIoropropane ug/L <2 <2 <2 <2 <2 <2 <2
1.2-Dibromoethane ug/L ci <1 <1 'I <I <1 <1
1,2-Dichlorobenzene ug/L <1 <I <I <1 <1 <1 <1
1,2-Dichloroethane ug/L <0.5 <0.5 <0.5 <0 5 <0.5 <0.5 -'0 5
1,2-Dichioropropane ug/L <1 <1 <1 <1 <1 <1 'I
1,3,5-Trimethylbenzene ug/L <1 / c <1 <1 <1 <1 <1
1,3-Dichlorobenzene ug/L <1 <1 'I <I <1 <I <1
1 .3-Dichloropropane ug/L <0.4 <0.4 <0.4 <0.4 <0 4 <0.4 <0.4
1 .4-Dichlorobenzene ug/L 0.223 J 0.2898B <0 5 <0.5 <0.5 <0 5 0.145J
1-Chlorohexane ug/L <I <1 <1 <1 <I <1 <I
2,2-Dichloropropane ug/L <I <I <1 <1 <I <I <1
2-Chlorotoluene ug/L <1 <I <1 ci <1 <I ci
2-Hexanone ug/L <10 <10 <10 <10 <10 <10 <10
4-Chlorotoluene ug/L <1 <1 <I <1 <1 <1 <1
Acetone ug/L 7.41 J 8.31 B <10 <10 <10 <110 '10
Benzene ug/L <0.4 0 13 6 <0 4 <0.4 <0.4 <0 4 <0.4
Bromobenzene ug/L <1 <1 <I <I <1 <I <I
Bronnochloromethane ug/L <1 <1 Ci <1 <1 <1 <1
Bromodichloromethane ug/L <0.5 <0.5 <0 5 '0.5 <0 5 <0 5 <0.5
Bromoform ugfL <1 <1 <1 <1 <1 <1 <I
Bromomethane ug/L <1 <1 0.724 8 <I <1 <1 <1
Carbon disulfide ug/L <1 I1 2.99 <1 <1 <1 <I
Carbon tetrachloride ug/L <1 <1 <I <1 <1 <1 <1
Chlorobenzene ug/L <05 <0.5 <0.5 <0.5 <0 5 <0.5 <0.5
Chloroelhane ug/L ci <1 <1 <1 <1 <1 <1
Chloroform ug/L <0.3 <0.3 <0.3 <0.3 <0.3 0.181 J 0 211J
Chloromnethane ugIL <1 <I <1 <I <1 <I <I
cis-1,2-Diehloroethene ug/L 19 22.4 <1 <1 <1 <1 <I
cis-1.3-Dichloropropene ug/L '0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Dibromochloromethane ug/L <0.5 <0.5 <0.5 <0 5 <0.5 <0.5 <0.5
Dibronnomethane ug/L <1 <1 <1 <1 <I <1 <1
Dichlorodifluoromethane ugf. <1 <1 'I -ci <1 <I <1
Ethylbenzene ug/L <1 <1 <1 <1 <1 <1 <1
Hexachiorobutadiene ug/L <0.6 <0 6 <0.6 <0.8 <0.6 <0 6 <0.6
Isopropylbenzene ugf- <I ci <1 <1 '1 <1 <1
m-.p-Xylene ug/L <2 <2 <2 <2 <2 <2 <2
MEK (2-Butanone) ug/L <10 <10 <10 <10 <10 <10 <10
Methyl t-butyl ether (MTBE) ug/L <5 <5 - <5 <5 <5 <5 <S
Methylene chloride ug/L ci <1 <1 -ci <1 <1 <1
MIBIK (methyl isobutyl ketone) ug/L <10 <10 <10 <10 <10 <10 <10
Naphthalene ug/L <1 <1 <I <I <1 <1 <1
n-Butylbenzene ug/L <1 <I <1 <I <1 <1 <I
n-Propylbenzene ug/L <I ci ~ <1 <i <1 'I
o-Xylene ugfL <I <1 <1 <I ci <1 'I
P-Isopropyltoluene ug/L ci <1 <1 <I <I <1 <I
sec-Butylbenzene ug/L <1 <1 <1 'I <1 <1 <I
Styrene ug/L 0.137] J < <1 <1 <I <I <1
tert-Butylbenzene ug/L <I <1 <1 <1 <I <1 <I
Tetrachioroethene ug/L <I <i <1 <1 <I 0.256]J <1
Toluene ug/L 0 592]J 0.597 B 0.37 B <1 <1 <1 <I
trans-1,2-Dichloroethene ug/L 0311 J 0.426 J <1 <1 <i <1 <I
trans-l,3-Dichloropropene ug/L <I <1 <1 <I <I <1 <I
Trichloroethene ug/L 0 384 J 0.39 J <1 <1 <I <1 <I
Trichlorofluoromethane ug/L <1 <1 <1 <1 <1 <1 <1
Vinyl acetate ug/L <5 <5 <5 <5 <5 <5 <5
Vinyl chloride ug/L 0 611 J 0.593 J <1 <1 <I <1 <1

pg/L micrograms per liter
< Analyte not detected above RL
B Analyte was found in the associated blank.
J Analyte positively identified, but quantitation

14 of 15



TABLE C-i18 ~
MONITORING WELL SAMPLE ANALYTICAL RESULTS -VOCs - APRIL 2008

ANNUAL OPERATIONS REPORT -2008
DUNN FIELD GROUNDWATER IRA -YEAR TEN

Defense Depot Memphis, Tennessee

Well MW-239 MW-240
Lab ID L08040409-52 L08040409.53
Dale 4111/2008 4/11/2008

Volatile Organic Compounds -SW826OB units
1.1,1,2-Tetrachloroethane ugIL <0.5 <05
1,1,I-Trichloroethane ugIL <1 <1
1,1,2,2-Tetrachloroethane ug/L <0 5 <05
1,1,2-Trichloroethane ug/L <I <1
li1-Dichloroetharie ug/L <I <1
Il1-Dichloroethene ug/L 0.76 J <1
1I1-Dichloropropene ug/L <I -ci
1,2,3-Trichlorobenzene ug/L <1 <1
1,2,3-Trichloropropane ug/L <1 <I
1,2,4-Trichlorobenzene ug/L <1 <I
1,2,4-Trmethyllbenzene ug/L <1 <I
1 ,2-Dibromo-3-chloropropane ugIL <2 <2
1,2-Dibrmonethane ug/L <1 <1
l,2-Dichlorobenzene ugIL <1 <1
1,2-Dichloroethane ug/L <0.5. <0.5
1,2-Diehloropropane ugIL <1 <1
1.3,5-Trimethytbenzene ug/L <1 <1
1,3-Dichlorobenzene ug/L <I <1
1,3-Dichloropropane ug/L <0.4 <0 4
1 ,4-Dichlorobenzene ug/L <0.5 <0 5
1-Chiorohexane ug/L <I -I
2,2-Dichloropropane ug/L <I <I
2-Chlorotoluene ugIL <1 <I
2-Hexanone ug/L <10 <10
4-Chlorotoluene ugIL <1 <I
Acetone ugIL 10.18B <10
Benzene ug/L 0.1568 <0.4
Bromobenzene ug/L <1 <1
Bromochloronmethane ug/L. <1 <1
Bronmodichloromethane ug/L <0.5 <0 5
Bromoform ug/L <1 <1
Bromornethane ug/L <1 <I
Carbon disulfide ugIL 1 7 5 <1
Carb~on tetrachloride ug/L <I ci
Chlormbenzene ug/L <0.5 <0.5
Chloroethane ug[L <1 <1
Chloroform ug/L <0.3 <0.3
Chloronmethane ugiL -i <1
cis-1,2-Dichloroethene ugL <I 1 43
cis-1,3.3Dichloropropene ug/L <0.5 <0.5
Dilbronmochloromethane ug/L <0.5 <0 5
Dibromomethane ug/L <1 <1
Dichlorodifluoronethane uq1L <1 --I
Ethylbenzene ug/L <1 <1
Hexachlorotbutadlene ug/L <0 6 <0.6
Isopropyllbenzene ug/L <1 <1
m-,p-Xylene ug/L <2 <2
MEK (2-Butanone) ugIL <10 <10
Methyl t-butyl ether (MTBE) ug/L <5 <5
Methylene chloride ug/L <1 <1
MIRK (methyl isobutyl ketone) ug/L <10 <10
Naphthalene - ug/L <1 <1
n-Butylbenzene ug/L <1 <I
n-Propylbenzene ug/L <1 <1
o-Xylene ug/L <1 <I
p-lsopropyltoluene ug/L <1 <1
sec-Butylbenzene ug/L <1 <1
Styrene ug[L <1 <1
tert-Butylbenzene ug/L <1 <1
Tetrachlorcethene ug/L <1 <1
Toluene ugWL 17.6 <1
trans-I 2-Dichloroethene ug/L <1 <1
trans-1,3-Dichloropropene ug/L <1 <1
Trnehloroethene ug/L <I 2.13
Trlchlorofluoromethane ug/L <1 <I
Vinyl acetate ug/L <5 <5
Vinyl chloride ug/L <1 <1

Notes-
pg/L micrograms per liter
< Analyte not detected above RL
B Anatyte was found in the associated blank.

J Analyte positively identified, but quantitation

15 of IS
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TABLE C-2 9821 53
MONITORING WELL SAMPLE ANALYTICAL RESULTS -VOCs -OCTOBER 2008

ANNUAL OPERATIONS REPORT -2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN

Defense Depot Memphis, Tennessee

Well MW-3 MW-6l MW-07 MW-b0 MW-IS MW-31
Lab ID L08100653-01 L08100573-38 L08100573-01 L08100653-02 L08100573-45 L08100573-02
Date 1012112008 10/1712008 10117/2008 10/2112008 10/16/2008 10117/2008

Volatile Organic Compounds - SW8260B units
1,1,1,2-Tetrachloroethane ug/L <0.5 <0.5 <0.5 <0.5 <0.5 <0 5
1,1,1-Trichloroethane ugIL 0.335 J <I 0.787 J <1 <1 0.352 .J
1,1,2,2-Tetrachloroethane ug/L 2.46 5.57 <0,5 1.01 4.61 <0.5
1,l,2-Trichloroethane ug/L <I 0 674 J <1 <1 0.593 J <1
1l1-Dichloroethane ug/L 0.562 J <1 1.46 <1 <1 0.253 J
Il-Dichloroethene ug/L 17.3 <1 32 7 <1 <I 7 36
1l1-Dichloropropene ug/L <1 <I <1 <1 <1 <1
1,2,3-Trichlorobenzene ug/L 0 228 J <I <1 ci ci <1
1,2,3-Trichloropropane ug/L ci <1 <1 <1 <1 <1
1.2.4-Trichlorobenzene ug/L <I <I <I <I <I <1
1,2,4-Trimethylbenzene ug/L <1 <1 <1 <1 <1 <1
1,2-Dibromo-3-chloropropane ug/L <2 <2 <2 <2 <2 <2
1,2-Dibromoethane ug/L <1 <1 <1 <1 <I <1
1,2-Dichlorobenzene ug/L <1 <1 <1 <1 <1 <1
1,2-Dichloroethane ug/L <0.5 <0.5 0.385 J <0.5 0 837 J <0.5
1,2-Dichioropropane ug/L <1 <1 <1 cI <1 <1
1,3,5-Trimethylbenzene ug/L <I <1 <1 <1 <1 <1
1,3-Oichlomobenzene ug/L <1 <1 <1 <1 <I <1
1,3-Dichloropropane ugIL <0.4 <0.4 <0.4 <0.4 <0 4 <0.4
1,4-Dichlorobenzene ug/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1-Chlorohexane ug/L <1 <1 <1 <1 <1 <1
2,2-Dichloropropane ug/L <1 <I <I <I <1 <1
2-Chlorotoluene ug/L <I <I <I <I <I <I
2-Hexanone ug/L <10 <10 <10 <10 <10 <10
4-Chlorotoluene ug/L <1 <1 <1 <1 <1 <1
Acetone ug/L 2.63 <10 15.38B <10 <10 11.98B
Benzene ug/L <0.4 <0.4 <0.4 <0 4 <0 4 <0.4
Bromobenzene ug[L <1 <1 <1 <i <I <1
Bromochloromethane ug/h cI <1 <1 <I <I <1
Bromodichloromethane ug/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Brom~oform ug/L <i <I cI ci <I <1
Bromomnethane ug/L <1 <I <i <I 2.91 8 <1
Carbon disulfide ug/L <I <I <I 0.847 J <I <I
Carbon tetrachloride ug/L <1 0.793 J <1 <I 2.51 <I
Chlorobenzene ug/L <0 5 <0.5 <0.5 <0.5 <0.5 <0.5
Chiorcethane ug/L <1 <1 <1 <I <I <I
Chloroform ug/L 0.212 J 21.2 0.299 J1 0.288 J 29.9 0.219J
Chloromethane ug/L <i <1 <i <I <1 <1
cis-1,2-Dichloroethene ug/L <I 15 0.367 J 0.992 J 2.54 <1
cis-1,3-Dichloropropene ug/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Dibromochloromethane ug/L <0 5 <0.5 <0 5 <0.5 <0.5 <0.5
Dibrom~omethane ug/L <I <I <I <I ci <1
Dichlorodifluoromethane ug/L <I <I <I <1 <1 <1
Ethylbenzene ug/L <I <I <I <1 <1 <1
Hexachlorobutacliene ug/L <0.6 <0.6 <0.6 <0.6 <10.6 <0 6
tsopropylbenizene ug/L <1 <1 <1 <1 <I <i
m-,p-Xylene ug/L <2 <2 <2 <2 <2 <2
MEK (2-Butanone) ug[L <10 <10 <10 <10 <10 <10
Methyl t-butyl ether (MTBE) ug/L <5 <5 <5 <5 <5 <5
Methylene chloride ug/L <I <I <I <1 <1 <1
MIBK (methyl isobutyl ketone) ug/L <10 <10 <10 <10 <10 <10
Naphthalene ug/L <1 <I <I <I <1 <I
n-Butyllbenzene ug/L ~ <1 <1 <1 <1 <I <
n-Propyflbenzene ug/L <1 <1 <1 <1 <I <I
o-Xylene ug/L <1 <1 <1 <1 <I <I
p-Isopropyltoluene ug/L <I <1 <1 <I <I <1
sec-Butylbernzene ug/L <1 <1 <1 <i <1 <1
Styrene ug/L <1 <1 <1 ci ci <1
tert-Butylbenzene ug/L <1 <1 <1 <I <I <1
Tetrachloroethene ug/L 9.5 <I 63.9 <1 1.16 3.17
Toluene ug/L <I <1 <1 <1 <I <1
trans-i 2-Dichlomoethene ug/L <I 0.458 J <1 0.432 J <1 <1
trans-1,3-Dichloropropene ugIL <I <I <I <1 <1 <1
Trichloroethene ug/L 10.1 8.6- 38.9 3.23 22.9 4.34
Trichiorofluoromethane ug/L <1 <I <1 <1 <1 <1
Viny! acetate ug/L <5 <5 <5 <5 <5 <5
Vinyl chloride ug/L <I <1 <1 <1 <1 <1

Notes:
pg/L microgmams per liter
< Analyte not detected above RL
8 Analyte was found in the associated blank

Analyte positively identified, but quantitation 1 of 14



TABLE C-2 982 15
MONITORING WELL SAMPLE ANALYTICAL RESULTS -VOCs -OCTOBER 2008 9

ANNUAL OPERATIONS REPORT -2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN

Defense Depot Memphis. Tennessee

Well MW-32 MW-33 MW-37 MW-40 MW-43 MW-44
Lab ID L08100573-03 L08100573-04 L08100573-54 L08100600-01 L08100600-04 L08100600-05
Date 10117/2008 10117/2008 10/I17/2008 1012012008 10120/2008 10/2012008

Volatile Organic Compounds - SW8260B units
1, 1, 1,2-Tetrachloroethane ugIL <0.5 <0.5 <0.5 <0 5 <0 5 <5
1,1,1-Trichloroethane ugIL <1 <1 <1 <1 <1 <1
1. 1,2,2-Tetrachloroethane ugIL <0.5 <0.5 <0.5 <0.5 <0.5 < s
1,1,2-Trichloroethane ugIL <I <1 <1 <1 <1 <1
1I1-Dichloroethane ugfL <I <1 <1 <I <1 <I
1I1-Dichloroethene ug/L <1 <1 <1 <1 <1 <1
Il1-Dichloropropene ug/L <1 <1 <I <I <I <1
1,2,3-Trnchlorobenzene ug/L <I <1 <1 <1 <1 <1
1,2,3-Trichloropropane ug/L <I <1 <I <1 <I <1
1,2,4-Tnchlorobenzene ug/L <1 <1 '<1 <1 <1 <1
1,2,4-Trimethylbienzene ug/L <I <I <I <1 <I <1
1,2-Dilbromo-3-chloropropane ug/L <2 <2 <2 <2 <2 <2
1,2-Dibromoethane ug/L <I <I <1 <I <1 <1
1,2-Dichlomobenzene ug/L ci1 <1 <1 <1 <1 <1
1,2-Dichloroethane ugfL 0.276 J <0.5 <0 5 <0 5 <0.5 <0 5
1,2-Dichloropropane ugfL <I <I <I <I <I <I
1,3,5-Tnmethylbenzene ug/L <I <I <1 <I <I <1
1,3-Dichlorobenzene ug/L <1 <1 <1 <1 <1 <1
1,3-Dichloropropane ugIL <0 4 <04 <0 4 <0.4 <0 4 <0.4
1,4-Dichlorobenzene ug/L 0.623 B <0.5 <0.5 <0.5 0. 1498B <0.5
I-Chlorohexane ug/L <1 <1 <1 <1 <I <1
2,2-Dichlomopropane ug/L <1 <1 <1 <1 <1 <1
2-Chlorotoluene ug/L <1 ci <1 <i <1 <1
2-Hexanone ug/. <10 <10 <10 <10 <10 <10
4-Chiorotoluene ugh. <1 <1 <1 <1 <1 <I
Acetone ugh. 15.38B 38B 16.4 B 168B 13.3 B 12.8 B
Benzene ug/L <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
Bromobenzene ug/L <1 <1 <1 <1 <1 <1
Bromochloromethane ug/L <1 -<1 <1 <1 <1 <1
Bromodichloromethane ug/L <0.5 <0.5 <0.5 <0.5 <0 5 <0 5
Bromoform ug/L <1 <I <I <I <i <i
Bromomethane ug/L <1 <1 <1 <1 2.838B 2 83 B
Carbon disulfide ug/L <I <I <1 <I <1 <I
Carbon tetrachloride ug/L <1 <1 <1 <1 <1 0 708 J
Chlorobenzene ug/L <0.5 <0.5 <0.5 0.662 <0.5 <0.5
Chlomoethane ug/L <1 <1 <1 <I <1 <I
Chloroform ug/L 0.2 J <0.3 <0.3 <0.3 <0.3 0.366
Chloromethane ugIL <I 0.368 J <1 <1 <1 <I
cis-1.2-Dichloroethene ug/L 2.09 <I <1 <1 <1 <1
cis-1,3-Dichloropropene ug/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Dibromochloromethane ug/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Dibromonmethane ug/L <1 <I <1 <1 <I <1
Dichlorodifluoromethane ugh. <I <1 <1 <1 <I <1
Ethylbenzene ugh. <1 <1 <I <1 <I <I
Hexcachlorobutadiene ug/L <0.6 <0.6 <0.6 <0.6 <0.6 <0 6
lsopropylbenzene ug/L <1 <1 <1 <I <I <I
m-,p-Xyfene ug/L <2 <2 <2 <2 <2 <2
MEK (2-Butanone) ug/L <10 <10 <10 <10 <10 <10
Methyl t-butyl ether (MTBE) ug/L <5 <5 <5 <5 <5 <5
Methylene chloride ug/L <I <I <1 <I <I <1
MIBIK (methyd isobutyl ketone) ug/L <10 <10 <10 <10 <10 <10
Naphthalene ug/L <I <I <I <I <I <1
n-Butyllbenzene ugfL <1 <1 <I <I <I <I
n-Propyllbenzene ug/L <1 <1 <1 <I <I <I
c-Xylene ugh. <1 <1 <1 <1 <1 <i
p-Isopropylloluene ug/L ci ci <1 <1 <1 <1

.sec-Butylbenzene ug/L <I <i <1 <1 ci <1
Styrene ug/L <1 <1 <1 <1 <i <1
tert-Butylbenzene ug/L <1 <1 <1 <1 <I <1
Tetrachloroethene ug/L <1 <1 <1 <1 <1 <I
Toluene ug/L 0.321 B <1 <1 <1 <1 <1
trans-1,2-Dichloroethene ug/L <1 <1 <I <1 <1 <I
trans-1,3-Dichloropropene ugh. <1 <1 <I ci <I ci
Trichloroethene ugh. 3.65 <1 <1 <1 <1 0.665 J
Trichlorofluoromethane ugh. <1 <1 <1 <1 <1 <i
VinyI acetate ug/L <5 <5 <5 <5 <5 <
Vinyl chloride ug/L <1 <1 <1 <1 <1 <I

Notes'
pgh. micrograms per liter
< Analyte not detected above RL
B Analyte was found in the associated blank.

Analyte positively identified, but quantitation 2 of 14



TABLE C-2 982 155
MONITORING WELL SAMPLE ANALYTICAL RESULTS -VOCs - OCTOBER 2008

ANNUAL OPERATIONS REPORT -2008
DUNN FIELD GROUNDWATER IRA -YEAR TEN

Defense Depot Memphis, Tennessee

Well MW-54 MW-57 MW-67 MW-68 MW-69 MW-70
Lab ID L08100600-06 L08100573-19 L08100600-07 L08100573-20 L08100573-21 L08100573-22
Date 10120/2008 10/17/2008 10/20/2008 10/17/2008 10/17/2008 10/17/2008

Volatile Organic Compounds -SW8260B units
1, 1, 1,2-Tetrachloroethane ug/L <5 <0.5 <0 5 <0.5 <0.5 <0.5
Ill,1-Trichloroethane ug/L <I <1 <1 <1 <I <1
1,1,2,2-Tetrachloroethane ug/L 53.9 <0.5 0.251 J <0 5 0.229 J 0.883
I,1,2-Trichloroethane ug/L 0.621 J <1 <1 <1 <I <1
1l1-Dichloroethane ugfL <1 <1 <1 <1 <I <1
Il-Dichloroethene ugfL <1 <1 <1 0.727 J <1 <1
1,1-Dichloropropene ug[L <1 <I ci <1 <I <1
1,2,3-Trichlorobenzene ug1L <I <1 <1 <I <1 <1
1,2.3-Trichloropropane ug/L <I <1 <1 <1 <I <1
1,2,4-Trichlorobenzene ug/L <1 <1 <1 <1 <1 <I
l,2,4-Trimethylbenzene ug/L <1 <I <1 <1 <1 <1
1,2-Dibromo-3-chloropropane ug/L <2 <2 <2 <2 <2 <2
1,2-Dibronnoethane ug/L <1 <I <1 <1 <1 <1
1,2-Dichlorobenzene ug/L <1 <1 <1 <1 <1 <1
1,2-Dichloroethane ug/L <0 5 <0.5 <0.5 <0.5 <0.5 <0.5
1,2-Dichloropropane ug/L <1 <I <1 <1 <I <1
1,3.S-Tnrmethyfbenzene ug/L <I <I <1 <1 <I <1
1.3-Dichlorobenzene ug/L <1 <1 <1 <1 <1 <1
1I3-Dichloropropane ug/L <0.4 ' <0.4 <0.4 <0.4 <04 <0.4
1,4-Dichlorobenzene ug/L <Os5 <0.5 <0.5 <0.5 <0 5 <0.5
1-Chlorohexane ug/L <1 <1 <I <1 <I ci
2,2-Dichloropropane ug/L <1 <1 <I <I <1 <I
2-Chlorotoluene ug/L <I <1 <1 <I <I <1
2-Hexanone ug/L <10 <10 <10 <10 <10 <10
4-Chlorotoluene ug/L <1 <1 <1 <1 <1 <1
Acetone ugfL 5.34 B 48B 13.9 B 13.6 B 14.5 8 13.4 B
Benzene ug/L <0.4 <0.4 <0.4 <0 4 <0.4 <0.4
Bromnobenzene ug/L ~ <1 <1 <I < <1 . <I
Bromochloromethane ug/L <I <i <1 <i <1 <1
Bromodichloromethane ug/L <0.5 <0 5 <0.5 <0.5 <0.5 <0.5
Bronnoform ug/L <1 <I <I <I <1 <I
Bromnomethane ug/L 2.82 B <1 2.79 B <1 <1 <1
Carbon disulfide ug/L <1 ci <1 <I <1 <1
Carbon tetrachloride ug/L 4.37 4.23 <I <1 <1 <I
Chlorobenzene ug/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Chloroethane ug/L <I <1 <1 <1 <1 <1'
Chloroform ug/L 9.78 15.9 <0.3 <0.3 - 0.147 J <0.3
Chloromethane ug/L <I <I <I <1 <I <1
cis-1,2-Dichloroethene ug/L 15.7 <1 <1 <1 <1 <I
cis-1,3-Dichloropropene ug/L <0.5 <0.5 <0.5 <0.5 <0 5 <0 5
Dibromochlooromethane ug/L <0.5 <0.5 <0.5 <0.5 <0 5 <0 5
Dibromornethane ug/L <1 <1 <1 <I <I <1
Dichlorodifluoromethane ug/t <I <1 <1 <I <1 <1
Ethylbenzene ug/L <1 <I <1 <I <1 <1
Hexachlonobutadiene ug/L <0.6 <0 6 <0.6 <0.6 <0.6 <0.6
lsopropyllbenzene ug/L <1 <I <1 <1 <I <1
m-,p-Xylene ug/L <2 <2 <2 <2 <2 <2
MEK (2-Butanone) ug/L <10 <10 <10 <10 <10 <10
Methyl 1-butyl ether (MTBE) ug/L <5 <5 <5 <5 <5 <5
Methylene chloride ug/L <I <1 <1 <1 <1 <I
MIBK (methyl isobutyl ketone) ug/L <10 <10 <10 <10 <10 <10
Naphthalene ug/L <I <1 <1 <I <1 <1
n-Butylbenzene ug/L <1 <I <I <1 <1 <1
n-Propyffbenzene ug/L <1 <I <I <I <I <1
o-Xylene ug/L <1 <1 <I <I <1 <I
p-lsopropyltoluene ug/L <1 <1 <1 <I <1 <I
sec-Butylbenzene ug/L <i <1 <1 <I ci <1
Styrene ug/L <1 <1 <1 <I <i <1
tert-Butylbenzene ugfL <1 <1 <1 <1 <I <1
Tetrachloroethene ug/L 2.46 1.82 <1 0.482 J 0 67 J 0.876 J
Toluene ug/L <1 <1 <I <1 <I <I
trans-1,2-Dichloroethene ug/L 3 13 0.358 J <1 <1 <1 <1
trans-1,3-Dichloropropene ug/L <1 <I <1 <1 <1 <1
Trichloroethene ug/L 350 30.4 0.292 J 0.573 J 0.88 .J 1.98
Trichlorolluoronnethane ug/L <1 <I <1 <1 <1 <1
Vinyl acetate ug/L <5 <5 <5 <5 <5 <5
Vinyl chlonde ug/L <1 <I <1 <I <1 <1

Notes:
pg/L micrograms per liter
< Analyte not detected above RL
B Analyte was found in the associated blank.

Analyte positively identified, but quantitation 3 of 14



TABLE C-2 982 156
MONITORING WELL SAMPLE ANALYTICAL RESULTS -VOCS -OCTOBER 2008

ANNUAL OPERATIONS REPORT -2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN

Defense Depot Memphis, Tennessee

Well MW-71 MW-74 MW-76 MW-77 MW-79 MW-130
Lab ID L08100573-23 L08100653-09 L08100573-24 L08100573-25 L08100600-08 L08100600-0g
Date 10/17/2008 10121/2008 10/17/2008 10/17/2008 10/20/2008 10/20/2008

Volatile Organic Compounds - SW826OB units
1I1,1,2-Tetrachloroethane ug/L <0.5 <0.5 <0.5 <0.5 <0 5 <0 5
1l1l-Trichloroethane ug/L <1 <i <I <1 <1 3.47
1I1,2,2-Tetrachloroethane ug/L 5.32 0.458 J 9.41 2010 <0.5 <0.5
1,1,2-Trichloroethane ug/L <I <1 '1 2.3 <1 <1
1I1-Dichloroethane ug/L <1 <1 <1 <1 <1 3 69
1,1-Dichloroethene ug/L <I <1 <1 <1 4.17 80.2
1I1-Dichloropropene ug/L <1 <1 <1 <1 <1 <1
1,2,3-Tnchlorobenzene ug/L <I <1 <1 'ci <1 <1
1,2,3-Trichloropropane ug/L <1 <1 <1 <1 <1 <1
1,2,4-Trlchlorobenzene ug/L <1 <I <1 <1 <1 <1
1,2,41-Trimethylbenzene ugf- ci <1 <1 <1 <1 <1
1,2-Dibromo-3-chloropropane ug/L <2 <2 <2 '2<2 <2
1,2-Dibromoethane ug/L <1 <1 <1 <I<I <1
1,2-Dichlorobenzene ug/L <I <1 ci <1 '1 <1
1,2-Dichloroethane ug/L <0.5 <0.5 <0.5 <0.5 <0.5 1.06
1,2-Dichloropropane ug/L <I <1 ci <1 <I <1
1,3,5-Thnmethylbenzene ug/L <1 <1 <1 <1 <I <I
1,3-Dichlorobenzene ug/L <1 <1 <1 <1 <1 <1
1,3-Dichloropropane ug/L <0.4 <0.4 <0.4 <0 4 <0.4 <0.4
1.4-Dichlorobenzene ug/L <0.5 <0.5 <0.5 <0.5 <0.5 0.1568B
1-Chlorohexane ug/L .<I <1 <1 <1 <1 <1
2,2-Dichloopropane ug/L <1 <1 <1 ci <I <1
2-Chlonotoluene ug/L <1 <1 <1 <I ci <1
2-Hexanone ug/L <10 <10 <10 <10 <10 <10
4-Chlorotoluene ug/L <I <i <1 <1 '1 <1
Acetone ug/L <10 <10 3.68 B <10 <10 7.058B
Benzene ug/L <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
Bromobenzene ug/L <1 <1 <1 0 216 J <1 ci
Bromochlonomethane ug/L <1 <1 <1 <1 <I <I
Bromodichloromnethane ug/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Bromoform ug/L <1 <1 <1 0.653 J <I <I
Bromomethane ugf- <1 <1 <1 <1 2 81 8 ci
Carbon disulfide ugIL <1 'ci <1 <I <1 ci
Carbon tetrachloride ug/L 5.94 <1 <1 c1 <1 ci
Chlormbenzene ug/L <0.5 <0.5 <0.5 <0.5 <0 5 <0.5
Chloroethane ug/L <1 <I <I <1 ci <1
Chloroform ug/L 27.2 <0.3 0.167 J 0 573 0.127 J 0.296 J
Chloromethane ug/L <1 <1 <1 <1 <I <I
cis-1.2-Dichloroethene ug/L 0.717 J <1 0.406 J 13.2 <1 0.799J
cis-1,31-Dichloropropene ug/L <0.5 <0.5 <0.5 <0.5 <0.5 <0 5
Dibromochlorom~ethane ug/L <0.5 <0.5 <0.5 <0.5 <0.5 <0 5
Dibronnomethane ug/L <I <I <1 <1 <1 <1
Dichlorodifluoromethane ug/L <I <I <1 <1 <1 <1
Ethylbenzene ug/L ci ci <I <I <I <1
Hexachlorobutadiene ug/L <0 6 <0 6 <0 6 <0.6 <0.6 <0.6
Isopropylbenzene ug/L <1 <1 <1 <I <I <1
m-,p-Xylene ug/L <2 <2 <2 <2 <2 <2
MEK (2-Butanone) ug/L <10 <10 <10 <10 <10 <10
Methyl t-butyl ether (MTRE) ug/L <5 <5 '5 <5 <5 <5
Methylene chloride ug/L <1 <I <1 <1 <1 <1
MIBK (methyl isobutyl ketone) ug/L <10 <10 <10 <10 <10 <10
Naphthalene ug/L <1 <1 <1 <I <1 <1
n-Butylbenzene ug/L <1 <1 <1 <1 <1 '1
n-Propylbenzene ug/L <1 <1 <1 <1 <1 <1
o-Xylene ug/L <1 <1 <1 <1 ci <1
p-lsopropyltoluene uig/L ci ci <I <1 <1 <1
sec-Butylbenzene ug/L <I <I ci <1 <1 <ci
Styrene ug/L <1 <I <1 <1 <1 <1
tert-Butylbenzene ug/L <1 <I <I <1 ci <I
Tetrachloroethene ug/L 0.856 J 0.842 J I 35 4.62 0.914 J 140
Toluene ug/L <1 <I <I <1 <I <I
trans-1.2-Dichloroethene ug/L <1 <1 <1 0.709 J <1 <I
trans-1,3-Dichloropropene ug/L <1 <1 <1 <I <1 <1
Trichlonoethene ug/L 12.7 0.458 J 15 796 0 948 J 71.8
Trichlorofluoromiethane ug/L <I ci <I <1 <1 <1
Vinyl acetate ug/L <5 <5 <5 <5 <5 <5
Vinyl chlonde ug/L ci <1 <1 <I <I <1

Notes:
pg/L micrograms per liter

C Analyte not detected above RL
B Analyte was found in the associated blank.
J Analyte positively identified, but quantitation 4 of 14



TABLE C-298 15
MONITORING WELL SAMPLE ANALYTICAL RESULTS - VOCs - OCTOBER 2008 7

ANNUAL OPERATIONS REPORT -2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN

Defense Depot Memphis, Tennessee

Well MW-132 MW-134 MW-145 MW-147 MW-148 MW-149
Lab ID L08100600-39 L08100600-41 L08100600-10 L08100573-26 L08100573-27 L08100600-11
Date 10120/2008 10120/2008 10/2012008 10117/2008 10/1 7/2008 10/20/2008

Volatile Organic Compounds -SW8260B units
1, 1,1,2-Tetrachloroethane ug/L <0.5 <0 5 <0.5 <0.5 <0.5 <0 5
1l1,-Trichloroethane ugIL <1 <1 <1 <1 <1 <1
1,1,2,2-Tetrachloroethane ugfL <0.5 <0.5 <0.5 0,373 J 9 66 1.71
1,1,2-Trichloroethane ugfL <I <4I <1 <1 <1 <I
1,11-Dichloroethane ug/L <1 <1 <1 <1 <1 <1
1I1-Dichloroethene ugfL <1 <I <1 <I <1 <1
Il1-Dichloropropene ugIL <1 <1 <1 <I <I Cl
1,2,3-Trichlorobenzene ug/L <1 <1 <I 'ci <1 <1
1,2,3-Trichloropropane ug/L <I <1 <1 <1 <I <1
1,2,4-Tnchlorobenzene ug/L <1 <1 ci '1 <1 <1
1,2,4-Trinethylbenzene ug/L <I <I <1 <1 <I <1
1,2-Dibromo-3-chloropropane ug/L <2 <2 <2 <2 <2 <2
1,2-Dibromoethane ug/L ci <1 <1 <I <I <1
1,2-Dichlorobenzene ug/L <I <1 <1 <1 <1 <1
1,2-Dichloroethane ug/L <0.5 <0.5 <0.5 <0.5 <0 5 <0.
1,2-Dichloropropane ug/L <1 <1 <1 <1 Cl <I
1,3,5-Tuimethylbenzene ugfL <1 <1 <1 <I <I <1
1,3-Dichlorobenzene ug/L <1 <1 <1 <I <1 <1
1,3-Dichloropropane ug/L <0.4 <0.4 <0 4 <0 4 <0.4 <0.4
1.4-Dichlorobenzene ug/L <0.5 <0.5 <0 5 <0 5 0.149 B <0.5
1-Chlorohexane ug/L <1 <1 <1 <1 <1 <1
2,2-Dichloropropane ug/L <I <I ci <1 <I <1
2-Chlorotoluene ug/L <I <I <1 <1 <1 <I
2-Hexanone ug/L <10 <10 <10 <10 <10 <10
4-Chlorotoluene ug/L <1 <1 <1 <1 <1 <1
Acetone ug/L <10 <10 148B 2.97 B 5.648B 11.9 B
Benzene ug/L <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
Bromobenzene ugfL <I <I <1 <1 <1 <1
Bromochloromethane ugfL <1 <I <1 <1 <1 <1
Bromodichloromethane ug/L <0.5 <0.5 '0 5 '0 5 <0.5 <0.5
Bromoform ug/L <I <I 'I ci <1 <i
Bromomnethane ug/L <1 <1 <1 <1 2 85 B <I
Carbon disultide ug/L ci <1 <1 <1 <I <I
Carbon tetrachlonide ug/L <I ci <1 <1 <1 8 17
Chlorobenzene ug/L - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Chloroeothane ug/L <I ci <1 <1 <1 <1
Chloroform ug/L <0 3 <0.3 <0.3 0. 147 .J 0.665 25.6
Chlonromethane ug/L <1 <1 <I 0 292 J 0.5728B 0.515 B
cis-1,2-Dichloroethene ug/L <1 <1 <1 0 401 J 6 63 1.63
cis-1IS-Dichioropropene ug/L <0.5 <0.5 <0 5 '05 <0.5 <0.5
Dibromochloromethane ug/L <0.5 <0.5 <0 5 '0 5 <0.5 <0.5
Dibromomethane ug/L <1 <1 <1 <1 <I <I
Dichlorodifluoromethane ug/L <1 <1 <1 <1 <1 <I
EthyIbenzone ug/L <I <I <1 <1 <1 <1
Hexachlorobutadiene ug/L <0 6 '0 6 <0.6 <0.6 <0 6 <0.6
Isopropylbenzene ug/L <I <I <1 <1 <I <1
m-.p-Xylene ug/L <2 <2 <2 <2 <2 <2
MEK (2-Butanone) ug/L <10 <10 <10 <10 <10 <10
Methyl t-butyl ether (MTBE) ug/L <5 <5 <5 <5 <5 <5
Methylene chloride ug/L <1 <1 <1 <I <1 . <
MIBK (methylisolbutyl ketone) ug/. <10 <10 <10 <10 <10 <10
Naphthalene -ug/L <1 <1 <1 <1 <I ci
n-Butylbenzene ug/L <I <1 'I ci <1 <1
n-Propylbenzene ug/L <1 <1 <1 <I <1 <1
o-Xylene ug/L <1 <1 <1 <1 <i <1
p-lsopropyttoluene ug/L <I <I <1 <I <I <1
sec-Butylbenzene ug/L <1 <I <1 <1 <1 <1
Styrene ug/L <1 <1 <1 <1 <1 <1
tert-Butytbenzene ug/L <1 <1 <1 <1 <1 <1
Tetrachlorcethene ug/L 0.619 J 0 801 J <I 2.95 2.42 0.717J
Toluene ug/L <1 <1 <1 <I <1 <I
trens-1,2-Dichloroethene ug/L <1 <1 <1 <1 1.73 0 378J
tnans-11,3-Dichloropropene ugfL <I <1 <I <1 <1 <I
Trichioroethene ug/L <I <I <I 3.1 107 19.8
Trnchlorofluoromethane ug/L <1 <I <I <I <1 <1
Vinyl acetate ug/L <5 <5 <5 <5 <5 <5
Vinyl chloride ug/L <1 ci ci <1 <I <I

Notes:
pg/L micrograms per liter
< Analyte not detected above RL
B Analyte was found in the associated blank.

Analyte positively identified, but quantitation 5 of 14



TABLE C-298 15
MONITORING WELL SAMPLE ANALYTICAL RESULTS - VOCs -OCTOBER 20089 18

ANNUAL OPERATIONS REPORT -2008
DUNN FIELD GROUNDWATER IRA -YEAR TEN

Defense Depot Memphis, Tennessee

Well MW-iS0 MW-151 MW-152 MW-153 MW-154 MW-155
Lab ID L08100600-12 L08100600-13 L08100600-14 L08100600-15 L08100600-02 L08100600-17
Date 10/2012008 10/2012008 10120/2008 10/2012008 10120/2008 10/20/2008

Volatile Organic Compounds -SW8260B units
1. 1, 1,2-Tetrachloroethane ugIL <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,1,1-Trichloroethane ug/L < 1 <1l < 1 1.06 < 1 < I
1, 1,2,2-Tetrachloroethane ugIL 1750 <0.5 11.7 <0.5 <0 5 2040
1,1,2-Trichloroethane ugfL 12.4 - <1 <1 <I <1 7 58
1i1-Dichloroethane ugfL <I <1 <I 0.363 J <I <1
1l1-Dichloroethene ug/L 0.992 J <1 0.758 J 5.31 <1 1 04
1,1-Dichloropropene ug/L <I <1 <I <1 <I <1
1,2,3-Trichlorobenzene ug/L <1 <1 <1 <I <1 <1
1,2,31-Trichloropropane uglL <1 <1 <I <1 <1 <1
1,2,4-Trichlorobenzene ug/L <1 <1 <1 <1 <1 <1
1,2,4-Trimethylbenzene ug/L <1 <1 <1 <1 <1 <1
1,2-Dibromo-3-chloropropane ug/L <2 <2 <2 <2 <2 <2
1,2-Dibromoethane ug/L <1 <1 <1 <1 <1 <1
1,2-Dichlorobenzene ug/L <1 <1 <1 <1 <1 <1
1,2-Dichloroethane ug/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,2-Dichloropropane ug/L <1 <I <I. <1 <I <1
1,3,5-Tnmethylbenzene ug/L <1 <1 <I <1 <I <1
1,3-Dichlorobenzene ug/L <1 <I <1 <I <1 <I
1,3-Dichloropropane ug/L <0.4 <0 4 <0.4 <0.4 <0.4 <0.4
1,4-Dichlorobenzene ug/L <0 5 <0.5 <0 5 <0.5 <0.5 <0.5
1-Chlorohexane ug/L <1 <1 <1 <1 <1 <1
2,2-Dichloropropane ug/L <1 <I <I <1 <1 <1
2-Chiorotoluene ug/L <I <I <I <1 <1 <I
2-Hexanone ugIL <10 <10 <10 <10 <10 <10
4-Chlorotoluene ug/L <1 <1 <I <1 <1 <1
Acetone ug/L 4 63 6 <10 7.626B 6.42 B <10 4.4 B
Benzene ug/L <0.4 <0.4 <0.4 <0.4 <0.4 <0 4
Bromobenzene ug/L <1 <I <1 <I <1 0 648J
Bromochloromethane ug/L <I <1 <I <1 <1 <1
Bromodichloromethane ug/L <0 5 <0.5 <0 5 <0.5 <0.5 <0.5
Bromofform ug/L <I <1 <I <1 <1 0 897 J
Bromomethane ug/L 3,046B <I <1 <1 <1 <1
Carbon disulfide ug/L <1 <1 <1 <1 <1 <1
Carbon tetrachloride ug/L <1 0 564 J 0.459 J <I <I <I
Chlormbenzene ugfL <0.5 <0.5 <0 5 <0.5 <0.5 <0.5
Chloroethane ugfL <I <I <I <1 <I <I
Chloroform ugfL 5 1.34 2 59 <0.3 <0 3 1.17
Chloromethane ugh. 0 288 B <1 <1 <1 <1 <I
cis-1,2-Dichloroethene ughL 22.4 <1 40.2 <1 <1 46.8
cis-1,3-Dichloropropene ug[L <0.5 <0 5 <0.5 <0 5 <0.5 <0.5
Dibrornochloromethane ug/L <0.5 <0 5 <0.5 <0 5 <0.5 <0.5
Dibromomethane ugh. <I <1 <I <1 <I <1
Dichlorodifluoromethane ug/L <1 <1 <1 <I <1 <I
Ethylbenzene ug/L <1 <1 <1 <1 <1 <1
Hexachlormbutediene ug/L <0.6 <0.6 <0.6 <0.6 <0.6 <0.6
Isopropylbenzene ug/L <I <1 <I <1 <I <1
m-,p-Xylene ug/L <2 <2 <2 <2 <2 <2
MEK (2-Butanone) ug/L <10 <10 <10 <10 <10 <10
Methyl t-butyl ether (MTBE) ug/L <5 <5 <5 <5 <5 <5
Methylene chloride ug/L <I <I <1 <I <1 <I
MIBK (methyl isobutyl ketone) ug/L <10 <10 <10 <10 <10 <10
Naphthalene ug/L <I <I <1 <I <1 <I
n-Butylbenzene ug/L <I <1 <1 <1 <1 <1
n-Propylbenzene ug/L <I <1 <1 <1 <1 <1
o-Xylene ug/L <1 <1 <1 <1 <1 <1
p-tsopropyltoluene ug/L <1 <1 <1 <1 <I <1
sec-Butylbenzene ug/L <1 <1 <1 <1 <1 <1
Styrene ug/L <I <1 <I <1 <I <I
tert-Butylbenzene ug/L <I <1 <I <1 <I <1
Tetrachloroethene ug/L 5.22 <1 15.7 0.272 .J <1 10.4
Toluene ug/L <1 <1 <1 <1 <I <1
trans-1,2-Dichloroethene ug/L 1.28 <1 13.4 <1 <1 3.58
trans-1i3-Dichloroprpene ug/L <I <1 <I <1 <I <I
Tnichloroathene ug/L 636 2.62 260 <1 <I 1210
Tnchlorofluoromethane ug/L <I <1 <I <1 <I <1
Vinyl acetate ug/L <5 <5 <5 <5 <5 <5
Vinyl chloride ug/L <I <1 <I <I <I <1

Notes'
pglL micrograms per liter
< Analyte not detected above RL
B Analyte was found in the associated blank.
J Analyte positively identified, but quantitation 6 of 14



TABLE C-2 9821 59
MONITORING WELL SAMPLE ANALYTICAL RESULTS - VOCs - OCTOBER 2008

ANNUAL OPERATIONS REPORT -2008
DUNN FIELD GROUNDWATER IRA -YEAR TEN

Defense Depot Memphis, Tennessee

Well MW-156 MW-157 MW-i58 MW-158A MW-159 MW-160
Lab ID L08100600-18 L08100573-28 L08100600-21 L08100600-22 L08100600-25 L08100600-26

Date 10/20/2008 10/17/2008 10/2012008 10120/2008 10/20/2008 10/20/2008
Volatile Organic Compounds -SW8260B units
1,1,1,2-Tetrachloroethane ugfL <0.5 <0 5 <0.5 <0.5 <0.5 0 779J
1l1l-Trichloroethane ugtL <I <I <1 <I <I <1
.1.12,2-Tetrachloroethane ug/L <0.5 J 7.19 27.4 29.4 271 2340

1,1,2-Trichloroethane ug/L <I 0.39 J <1 <I 92.8 3.84 J
1l1-Dichloroethane ug/L <1 <1 <I <1 <1 < I
1,1-Dichlormethene ug/L <I '1 <1 1 65 7 33 < I
1,1-Dichloropropene ug/L <1 <1 <I < 1 <1I <1
1,2,3-Trichlorobenzene ug/L < I ci <1 <1I <I <i
1,2,3-Trichloropropane ug/L <1I <1 <I < 1 < 1 <1
1,2,4-Trichlorobenzene ug/L < I <1 <1 <1I < I <I
1,2,4-Trimethylbenzene ug/L <1I <1 '1 1 <1I <1
1,2-Dibromo-3-chloropropane ug/L <2 <2 <2 <2 <2 '2
1,2-Dibromoethane ug/L < I <1l <1 <I < 1 <I
i.2-Dichlorobenzene ug/L < I <1I < 1 <I <1I <1
1,2-Dichloroethane ug/L <0.5 <05 '0 5 <0.5. 1.34 J <0.5
1.2-Dichloropropane ugfL <1 <1 <I <I <1 <I
1,3,5-Trimethylbenzene ugfL <1 <1 <I <I <1 <1
1,3-Dichlorobenzene ug/L '1 <1 <I <1 <1 <1
1,3-Dichloropropane ug/L <0.4 <0 4 <0.4 <0.4 <0 4 <0.4
1,4-Dichlorobenzene ug/L <0.5 <0.5 <0 5 .<0.5 <0.5 <0.5
I-Chlorohexane ug/L <1 <1 <I <1 <1 <1
2,2-Dichloropropane ug/L <i ci '1 <1 <1 <i
2-Chlorotoluene ug/L <1 <I <1 <1 <I <I
2-Hexanone ug/L <10 <10 '10 <10 <10 <10
4-Chlorotoluene ug/L <1 <1 <1 <1 <1 '1
Acetone ug/L 15.88B 3 32 B 4.43 B 6.86 B 6.89 B 7.85 B
Benzene ug/L <0 4 <0.4 <0.4 <0.4 <0.4 <0.4
Bromobenzene ug/L <1 <1 <1 <1 <1 ci
Bromochloromethane ugfL <1 <1 <1 ci <1 <1
Bromodichloromethane ugfL <0.5 <0.5 '0 5 <0 5 <0.5 <0.5
Bromoformn ugiL <I <I <1 'I <1 <1
Bromomethane ug/L 2.87 8 2.81 B <1 2.82 B 2 75 B <i
Carbon disulflde ug/L <I ci ci <1 2 2 ci
Carbon tetrachloride ug/L <I 12 'I 0.825 J <1 0.388 J
Chlorobenzene ug/L <0,5 <0.5 <0.5 <0.5 <0.5 <0.5
Chloroethane ug/L <I <1 <1 <1 <1 <1
Chloroform ug/L <0.3 89 6 0.682 3.94 I 66 1.75 J
Chloromethane ug/L <I 0.518 B <1 <1 <1 <I
cis-1.2-Dichloroethene ,ug/L <1 3.29 7 79 54 4 .J 959 40.6J
cis-1,3-Dichloropropene ug/L <0.5 <0.5 <0 5 <0.5 <0.5 <0 5
Dibromochloromethane ug/L <0.5 <0 5 <0 5 <0.5 <0.5 <0.5
Dibromomethane ug/L <1 <1 <I <I <1 <1
Dichlorodifluoromnethane ug/L <1 <1 <I <I ci <1
Ethytbenzene ug/L '1 <1 <I <i <1 <1
Hexachlorobutadiene ug/L <0.6 <0.6 <0.6 <0 6 <0 6 <0.6
Isopropylbenzene, ug/L <1 <i <1 <1 <1 <1
m-,p-Xylene ug/L <2 <2 <2 <2 <2 <2
MEK (2-Butanone) ug/L <10 <10 <10 <10 <10 <10
Methyl t-butyl ether (MTBE) ug/L <5 <5 <5 <5 '5 <5
Methylene chionde ug/L <1 <1 <I <1 <1 ci
MIBK (methyl isobutyl ketone) ug/L <10 <10 <10 <10 <10 <10
Naphthalene ug/L <1 <1 <1 <1 <1 <I
n-Butylbenzene ug/L <1 <1 <1 <1 <1 <I
n-Propylbenzene ugfL <1 <I <1 <1 <I <I
c-Xylene ugf- <1 <I <I <1 <1 <I
p-lsopropyttoluene ugfL <1 <I <I < <I <1 <
sec-Butylbenzene ugiL <i <i <I <1 <1 <I
Styrene ug/L <1 <1 <I <I <I <1
tert-Butylbenzene ug/L <1 <1 <I <I <1 <1
Tetrachloroethene ug/L 'I 1.15 6.92 IS 5 48 9.87 J
Toluene ugWL <1 <1 <1 <I <I <I
trans-1,2-Dichloroethene ug/L <1 0 589 J 2 74 18 46.2 5.81
trans-IS3-Dichloropropene ug/L <1 <1 <I <1 <1 <1
Trichtoroeithene ugWL <1 38.3 162 408 1320 1050
Trichlorofluoromethane ug/L <1 <1 <1 <1 <I <I
Vinyl acetate ug/L <5 <5 <5 <5 <5 <5
Vinyl chionde ug/L <I ci <I <I 17 7 ci

Notes:
pig/L micrograms per liter

c Analyte not detected above RL
B Analyte was found in the associated blank.
J Analyte positively Identified, but quantitation 7 of 14



TABLEC0-2 9 82 i
MONITORING WELL SAMPLE ANALYTICAL RESULTS -VOCs - OCTOBER 2008

ANNUAL OPERATIONS REPORT -2008
DUNN FIELD GROUNDWATER IRA -YEAR TEN

Defense Depot Memphis, Tennessee

Well MW-161 MW-162 MW-163 MW-164 MW-165 MW-165A
Lab ID L08100573-29 L08100573-30 L08100573-31 L08100573-32 L08100600-27 L08100600-28

Date 10/17/2008 10/17/2008 10/17/2008 10/17/2008 10/20/2008 10/2012008
Volatile Organic Compounds -5W8260B units
1,1,I,2-Tetrachloroethane ug/L 0 93 <25 <2.5 '<0.5 <0.5 <0.5
1,1,1-Trichloroethane - ugIL <1 <50 <5 <I <I <I
I,l,2,2-Tetrachloroezhane ugIL 2120 7140 1710 6.83 4.94 10.5
1,1,2-Trichloroethane ug/L 6.61 <50 6.96 0.4031J 0.491 J 0.496 J
1l1-Dichloroethane ug/L <1 <50 <5 <1 <1 <1
1,1-Dichloroethene ug/L <1 <50 <5 <1 <I <1
1l1-Dichloropropene ug/L <I <50 <5 <1 <1 <1
1,2,3-Trichlorobenzene ug/L <1 <50 <5 <1 <I <I
1,2,3-Trichloropropane ug/L <1 <50 <5 <1 <1 <1
1.2,4-Trichlorobenzene ug/L <I <50 <5 <1 ci <I
1,2,4-Trim~ethylbenzene ug/L <1 <50 <5 <I <1 <1
1,2-Dibronno-3-chloropropanie ug/L <2 <100 <10 <2 <2 <2
1,2-Dibromoethane ug/L <1 <50 <5 <I <1 <1
1,2-Dichlorobenzene ug/L <I <50 <5 <1 <1 <1
1,2-Dichloroethane ug/L <0.5 <25 <2.5 <0.5 <0.5 <0.5
1,2-Dichloropropane ug/L <I <50 <5 <I <I <1
1,3,5-Trimnethylbenzene ug/L <1 <50 <5 <1 <1 ci
1,3-Dichlorobenzene ug/L <1 <50 <5 <I <I <1
1.3-Dichloropropane ug/L <0.4 <20 <2 <0 4 <0.4 <0.4
1,4-Dichlorobenzene ug/L <0.5 <25 <2 5 0.297 B 0.5728B <0.5
I-Chlorohexane ug/L <1 <50 <5 <1 <1 <1
2,2-Dichloropropane ug/L <I <50 <5 <1 <1 <1
2-Chlonotoluene ug/L <I <50 <5 <1 <I <I
2-Hexanone ug/L <10 <500 <50 <10 <10 <10
4-Chlorotoluene ug/L <1 <50 <5 <1 <1 <1
Acetone ug/L 17 38 <500 21.1 8 5.65 B 15.6 B 5.54 B
Benzene ug/L <0.4 <20 <2 <0.4 <04 <0.4
Bromobenzene ug/L <I <50 <5 <1 <1 <I
Bromnochioromethane ug/L <1 <50 <5 <1 <1 <.
Bromodichloromethane ug/L <0.5 <25 <2.5 <0.5 <0 5 <0.5
Bromoformn ug/L <1 <50 <5 <1 <I <I
Bromomethane ug/L <1 <50 <5 <1 <1 <1
Carbon disulfide ug/L <1 <50 <5 <1 <1 <1
Carbon tetrachloride ug/L 0.39 J <50 <5 4.43 4.59 10.8
Chlorobenzene ug/L <0.5 <25 <2.5 <0.5 <0.5 <0.5
Chloroethane ug/L <1 <50 <5 <1 <1 <I
Chloroform ug/L 3 65 <15 7.67 32 2 34.3 82.7
Chloromethane ug/L <1 <50 <5 0 822 J <1 <1
cis-1,2-Dichloroethene ugt- 27 38.7 J 29.9 2.91 9.28 10.2
cis-1,3-Dichloropropene ug/L <0.5 <25 <2 5 <0 5 <0.5 <0.5
Dibromochlonromethane ug/L <0.5 <25 <2.5 <0.5 <0.5 <0.5
Dibromomethane ug/L <I <50 <5 <1 <1 <I
Dichlorodinluoromethane ug/L <I <50 <5 <1 <I <1
Ethylbenzene ug/L <1 <50 <5 <1 <1 <1
Hexachlorobutadiene ug/L <0.6 <30 <3 <0.6 <0.6 <0 6
Isopropybenzene ugfL <1 '50 '5 <I <I <I
m-,p-Xylene ug/L <2 <100 <10 <2 <2 <2
MEK (2-Butanone) ug/L <10 <500 '50 <10 <10 <10
Methyl t-butyl ether (MTBE) ug/L <5 <250 <25 <5 <5 <5
Methylene chloride ug/L <I <50 <5 <1 <I <1
MIBK (methyl isobutyl ketone) ug/L <10 <500 <50 <10 <10 <10
Naphthalene ug/L <1 <50 <5 <I <I <1
n-Butylbenzene ug/L <I <50 <5 <1 <1 <1
n-Propylbenzene ug/L <I <50 <5 <1 <1 <1
o-Xylene ug/L <I <50 <5 <1 <1 <1
p-Isopropyltoluene ug/L <I <50 <5 <1 <I <I
sec-Butylbenzene ug/L ci <50 <5 '1 <I <1
Styrene ug/L <1 <50 <5 <I <1 <1
tert-Butylbenzene ug/L <1 <50 <5 <I <1 <1
Tetrachloroethene ug/L 6.79 <50 <5 0.728 J 1.3 - 2.32
Toluene ug/L <I <50 <5 <1 <1 <I
trans-i1.2-Dichloroethene ug/L 2.91 <50 3.81 J 0.41 J 1.62 1 38
trans-1I3-Dichloropropene ug/L ci <50 <5 - <1 <1 <I
Trichloroethene ug/L 952 1610 615 27 94.1 112
Trichlorofluoromethane ug/L <1 <50 <5 <1 <I <I
Vinyl acetate ug/L <5 <250 <25 <5 <5 <5
Vinyl chloride ug/L <1 <50 <5 <I <I <I

Notes:
pg/L micrograms per liter
< Analyte not detected above RL
B Analyle was found in the associated blank.

Analyte positively identified, but quantitation B of 14



TABLE 0-2 9 82 161
MONITORING WELL SAMPLE ANALYTICAL RESULTS -VOCs -OCTOBER 2008

ANNUAL OPERATIONS REPORT - 2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN

Defense Depot Memphis, Tennessee

Well MW-166 MW-166A MW-167 MW-168 MW-168A MW-169
Lab ID L08100600-29 L08100600-30 L08100600-33 L08100600-34 L08100600-35 L08100600-36
Dale 10120/2008 10/20/2008 10/20/2008 10/2012008 10/2012008 10/20/2008

Volatile Organic Compounds - SW8260B units
1, 1, 1,2-Tetrachloroethane ug/L <0 5 <0.6 <0 5 <0.5 <0 5 <0.5
1,1,1-Trichloroethane ug/L <I <1 <1 <1 1.73 <I
1, 1,2,2-Tetrachloroethane ug/L 0.519 0. 149 J <0.5 <0.5 <0 5 <0.5
1,1,2-Trichloroethane ug/L <I <I <I <I <1 <I
1,1-Dichloroethane ug/L <1 <I <1 <1 0 419 J <1
1,1-Dichloroethene ug/L <I <1 <1 0.711 J 5,27 <I
1,1-Dichloropropene ug/L <1 <I <1 <1 <I <1
1,2,3-Trichlorobenzene ug/L <I <1 0 163J <1 <1 <I
1,2,3-Trichloropropane ugfL <1 <I <1 <1 <i <I
1,2,4-Trichlorobenzene ugfL <I <1 <I <1 <I <I
1,2,4-Trimethylbenzene ugfL <1 <1 <1 <1 <1 <1
1,2-Dibromo-3-chloropropane ugIL <2 <2 <2 <2 <2 <2
1,2-Dibromoethane ug/L <1 <1 <1 <1 <I <1
1,2-Dichlorobenzene ug/L <1 <1 <I <1 <1 <1
1,2-Dichloroethane ug/L <0.5 <0.5 <0.5 <0 5 <0.5 <0.5
1,2-Dichioropropane ug/L <1 <1 <1 <1 <I <1
1,3,5-Tnmethylbenzene ug/L <1 <1 <I <1 <I <I
1,3-Dichlorobenzene ug/L <1 <I <1 <I <1 <1
1,3-Dichloropropane ug/L <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
1,4-Dichlorobenzene ug/L <0.5 <0 5 0.429 B <0.5 <0.5 0.494 B
1-Chlorohexane ug/L <1 <1 <1 <1 <1 <1
2,2-Dichloropropane ug/L <1 <I <I <I <1 <I
2-Chlorotoluene ug/L <1 <I <1 <I <1 <I
2-Hexanone ug/L <10 <10 <10 <10 <10 <10
4-Chlorotoluene ug/L <I <1 <I <1 <1 <1
Acetone ug/L 4.76 B 6.62 B 15.3 B <10 <10 1.
Benzene ug/L <0 4 <0.4 <0.4 <0.4 <0.4 <0.4
Bromobenzene ugfL <1 <1 <1 <1 <1 <I
Bromochioromethane ug/L <1 <I ci <1 <1 <1
Bromodichloromethane ug/L <0.5 <0.5 <0 5 <0.5 <0.5 <0.5
Bromoform ug/L <1 <I <I <1 <1 <1
Bromomethane ug/L <1 <1 <1 <1 <I <1
Carbon disulfide ug/L <I <1 <I <1 <I <1
Carbon tetrachlonide ug/L 5 38 3.17 <1 <1 <I <1
Chlorobenzene ug/L <0.5 <05 <0.5 <0.5 <0 5 0.471J
Chloroethane ug/L <1 <I <1 <I <I <1
Chloroform ug/L 14.1 14.5 <0.3 <0.3 0.222 J <0.3
Chloromethane ug/L <1 <I <1 <I <I <I
cis-1,2-Dichloroethene ug/L 1 2 1.82 <1 <1 <I <1
cis-1,3-Dichloropropene ug/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Dibromochlonomethane ug/L <0 5 <0.5 <0 5 <0.5 <0.5 <0.5
Dibromomethane ug/L <I <1 <1 <I <1 <I
Dichlorodifluoromethane ug/L <I <1 <I <1 <1 <I
Ethyllbenzene ug/L <1 <1 <1 "1 <1 <1
Hexachlorobutadiene ug/L <0.6 <0.6 0.289 J <0.6 <06 <0.6
lsopropylbenzene ug/L <1 <I <I <1 <1 <1
m-,p-Xylene ug/L <2 <2 <2 <2 <2 <2
MEK (2-Butanone) ug/L <10 <10 <10 <10 <10 <10
Methyl t-butyl ether (MTBE) ug/L <5 <5 <5 <5 <5 <5
Methylene chloride ug/L <I <1 <I <I <1 <I
MIRK (methyflsobutyl ketone) ug/L <10 <10 <10 <10 <10 <10
Naphthalene ug/L <I <1 <I <I <1 <I
n-Butyllbenzene ug/L <1 <i <1 <I <1 <I
n-Propylbenzene ug/L <1 <I <1 <1 <I <1
o-Xylene ug/L <1 <1 <1 <1 <1 <1
p-lsopropyltoluene ug/L <1 <1 <1 <1 <I <1
sec-Butyllbenzene ug/L <1 <1 <1 <1 <1 <1
Styrene ug/L <1 <I <1 <I <1 <I
tert-Butylbenzene ug/L <I <I <1 <I <1 <1
Tetrachloroethene ug/L 0.621 J 0.694 J <I <1 0 503 J <1
Toluene ug/L <I <1 <I <1 <1 <1
trans-l,2-Dichloroethene ug/L 0.354 J 0.75 J <1 ~ <1 <1
trans-1,3-Dichloropropene ug/L <1 <1 <1 <1 <1 <1
Trichloroethene ug/L 15 62.7 <1 0.392 J <1 <I
Tiichlorofluoromethane ugfL <1 <1 <1 <1 <1 <1
Vinyl acetate ug/L <5 <5 <5 <5 <5 <
Vinyl chloride ug/t <I <1 <I <1 <1 <1

ig/L micrograms per liter
< Analyte not detected above RL
B Analyte was found in the associated blank.
J Analyte positively identified, but quantitation 9 of 14



TABLE 0-298 1 2
MONITORING WELL SAMPLE ANALYTICAL RESULTS - VOCS - OCTOBER 2008

ANNUAL OPERATIONS REPORT -2008
DUNN FIELD GROUNDWATER IRA -YEAR TEN

Defense Depot Memphis, Tennessee

.Well MW-170 MW-171 MW-172 MW-174 MW-178 MW-179
Lab ID L08100600-37 L08100600-38 L08100573-49 L08100573-50 L08100600-42 L08100600-43
Date 1012012008 10/2012008 10/1612008 10116/2008 10120/2008 1012012008

Volatile Organic Compounds - SW8260B units
1.-I,1,2-Tetrachloroethane ug/L <0 5 <0.5 <0.5 <0.5 <0 5 <0.5
1,1,1-Tnchloroethane ug/L <1 <1 <1 <I <1 <1
1,1,2,2-Tetrachloroethane ug/L <0 5 <0.5 <0.5 0.629 <0.5 <0.5
1,1.2-Trnchloroethane ugIL <1 <I <1 ci <1 <1
IlI-Dichloroethane ug/L <1 <1 <1 <1 <1 <1
1,1-Dichloroethene ug/L <1 <I <I <1 <1 <1
IlI-Dichloropropene ug/L <1 <1 <1 <1 <i <1
1,2,3-Tnchlorobenzene ug/L <ci <I <I <1 <1 <1
1,2,3-Trichloropropane ug/L <1 <1 <1 <1 <1 <1
1,2,4-Trichlorobenzene ug/L <1 <1 <I <1 '1 <1
1,2.4-Trimothylbenzene ug/L <1 <1 <1 <I <1 <I
1.2-Dibromo-3-chloropropane ug/L <2 <2 <2 <2 <2 <2
1,2-Dibromoethane ug/L <1 <1 <1 <1 <1 <I
1.2-Dichlorobenzene ug/L <1 <1<1 <1 <1 <1
1,2-Dichloroethane ug/L <0.5 <0.5 <0.5 <0.5 <0 5 <0.5
1,2-Dichlorapropane ug/L <I * < <1 <I <1 <I
1,3,5-Trimethytbenzene ug/L ci <I <1 <1 <1 <I
1,3-Dichlorobenzene ug/L <1 <1 <1 ci <I <1
1,3-Dichloropropane ug/L <0.4 <0.4 <0.4 <0.4 <0 4 <0.4
1,4-Dichlorobenzene ug/L <0.5 <0.5 <0.5 <0.5 <0 5 <0.5
1-Chlorohexane ug/L <1 <1 <1 <1 <I <1
2,2-Dichlormpropane ug/L <I <1 <I <1 <1 <1
2-Chlomotoluene ug/L <1 -<I <I <I <1 <I
2-Hexanone ug/L <10 <10 <10 -<10 <10 <10
4-Chlorotoluene ug/L <I <1 <1 <1 <1 <1
Acetone ug/L 18.2 B 15 B <10 <10 2.956B <10
Benzene ug/L <0 4 <04 <04 <0.4 3.22 <0.4
Bromobenzene ug/L <1 <I <I <1 <1 <1
Bromochlommethane ug/L <1 <I <1 <I cI <1
Bromodichloromethane ug/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Bromoform ug/L <1 <I <1 <I <I <1
Bromomethane ug/L <1 <1 2.898B 2.82 B <1 <1
Carbon disulfide ug/L <1 <I Cl <1 <1 <1
Carbon tetrachlonide ug/L <1 <1 <1 <1 <1 <1
Chlorobenzene ug/L <0 5 <0 5 <0.5 <0.5 <0.5 <0.5
Chloroethane ug/L <I <I <1 ci <1 <1
Chloroform ug/L <0 3 <0 3 0.139 J 0.154 J 0.125 J 0.131 J
Chloromethane ug/L <1 ci <1 <I <1 <I
cis-1.2-Dichloroethene ug/L <1 <I <I <i ci <1
cis-1.3-Dichlomopropene ug/L <0.5 <0.5 <0 5 <0.5 <0.5 <0.5
Dibromochlonronethane ug/L <0.5 <0.5 <0 5 <0.5 <0.5 <0.5
Dibromomethane ug/L <1 <1 <1 <1 <1 <1
Dichlorodifluomomethane ug/L <1 <1 <1 <1 <1 <1
Ethyfibenzene ug/L <1 <1 <1 <1 <1 <I
Hexachlonobutadiene ug/L <06 <0 6 <0.6 <0.6 <0.6 <0.6
Isopropylbenzene ug/L <I <I <I <I <1 <1
m-,p-Xylene ug/L <2 <2 <2 <2 <2 <2
MEK (2-Butanone) ug/L <10 <10 <10 <10 <10 <10
Methyl t-butyl ether (MTBE) ug/L <5 <5 <5 <5 <5 <5
Methylene chloride ug/L <1 '1 ci <1 <1 <ci
MIBIK (methyl isolbutyl ketone) ug/L <10 <10 <10 <10 <10 <10
Naphthalene ug/L <1 <1 <I <1 <1 <I
n-Butylbenzene ug/L <1 <1 <1 <1 <1 <1
n-Propylbenzene ug/L <I <I <I <1 <1 <1
o-Xylene ug/L <1 <1 <I <I <1 <I
p-lsopropyltoluene ug/L <1 <1 <1 <1 <1 <I
sec-Butylbenzene ug/L <I <1 <1 <1 <1 <I
Styrene ug/L <I <1 <1 <1 <1 <I
tert-Butylbenzene ug/L <I <1 <I <1 <1 <1
Tetrachloroethene ug/L <1 <1 <1 <1 0.419 J 0.627 J
Toluene ug/L <1 <I <I <I ci <1
trans-l,2-Dichlomoethene ug/L <1 <1 <1 <1 <1 <1
trans-1,3-Dichlomopropene ug/L <I <1 <I <1 <1 <I
Trichlomoethene ug/L <I <1 <1 <1 0.373 J <I
Trichlonofluorornethane ug/L <1 <1 <I <I <1 <1
Vinyl acetate ug/L <5 <5 <5 <5 <5 <5
Vinyl chlonide ug/L <1 <I <1 <I <1 <1

Notes,
pg/L micrograms per liter
< Analyte not detected above RL
B Analyte was found in the associated blank.
J Analyte positively identified, but quantitation 10 of 14



TABLE 0-2 982 I633
MONITORING WELL SAMPLE ANALYTICAL RESULTS -VOCs - OCTOBER 2008

ANNUAL OPERATIONS REPORT -2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN

Defense Depot Memphis, Tennessee

Well MW-lao MW-187 MW-22D MW-221 MW-222 MW-223
Lab ID L08100653-10 L08100573-47 L08100653-11 L08100653-12 L08100600-44 L08100573-41
Date 10/2112008 1011612008 10/2112008 10/21/2008 10/20/2008 10117/2008

Volatile Organic Compounds - SW8260B units
1, 1,1,2-Telrachloroethane ug/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1i1l-Trichloroethane ug/L < i <1I 0491 J <I <1 <1
1, 1,2.2-Tetrachloroethane ug/L <0.5 <0.5 0.267 J 0.329 J 47.1 0.913
1,1,2-Trichloroethane ug1L < 1 <I1 <I <I 0 648 J < 1
1,1-Dichloroethane ug1L <1 <1 0.942 J <1 <1 <1
1i1-Dichloroethene ug/L 2.04 <i 44.3 <1 <1 <1
Il1-Dichloropropene ug/L <1 <1 <1 <1 <1 <I
1,2,3-Trichlorobenzene ug/L <I <I <1 <1 <I <I
1,2,3-Trichloropropane ug/L <1 <1 <1 <1 <1 <I
1,2,4-Trichlorobenzene ug[L <I <i <1 <1 <1 <1
1,2,4-Trimethylbenzene ug/L <1 <1 <1 <I <1 <I
1,2-Dibromo-3-chloropropane ug/L <2 <2 <2 <2 <2 <2
1,2-Dibromnoethane ug/L <I <1 <1 <I <1 <I
1,2-Dichlorobenzene ug/L <I <1 <1 <1 <1 <1
1,2-Dichloroethane ug/L <0.5 <0.5 0.427 J <0.5 <0 5 <0 5
1,2-Dichloropropane ug/L <1 <1 <I <I <1 <
l,3,5-Tnrmethylbenzene ug/L <1 <1 <1 <1 <1 <I
1,3-Dichlorobenzene ug/L <1 <i <1 <1 <1 <1
1,3-Dichloropropane ug/L <0.4 <0.4 <0.4 <04 <0.4 <0.4
1,4-Dichlorobenzene ug/L <0.5 <0.5 <0 5 <0 5 <0 5 <0 5
1-Chlorohexane ug/L <I <1 <1 <I <I <I
2.2-Dichloropropane ug/L <1 <1 <1 <1 <1 <1
2-Chlorotoluene ug/L <1 <1 ci ci <1 ci
2-Hexanone ug/L <10 <10 <10 <10 <10 100
4-Chiorotoluene ug/L <1 <1 <1 <1 <1 <1
Acetone ug/L 2.92 J <10 <10 <10 3.336B <10
Benzene ug/L <0 4 <0 4 <0.4 <0.4 <0.4 <0.4
Bromobenzene ug/L <1 <1 <1 <1 <1 <1
Bromochloromnethane ugtL <1 <1 <1 <1 <I <1
Bromodichloromethane ug/L <0.5 <0.5 <0 5 <0 5 <0 5 <0.5
Bromoform ug/L <i <i <1 ci ci <1
Bronmomethane ug/L <i 2 88 B <I <1 <1 <1
Carbon disuffide ug/L ci <1 <I <1 <1 <1
Carbon tetrachloride ug/L <I <I <I <I <1 <I
Chlorobenzene ug/L <0 5 <0.5 <0.5 <0.5 <0.5 <0 5
Chioroethane ug/L <1 <I <1 <1 <1 <1
Chloroform ug/L <0 3 0.214 J 0 217 J <0.3 <0 3 0.249 J
Chloromethane ug/L <1 <1 <1 <1 <1 <I
cis-1,2-Dichloroethene ug/L <1 <1 <1 <1 4.51 <1
cis-1,3-Dichloropropene ug/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Dibrom-ochloromethane, ug/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Dibromnomethane ug/L <i ci ci <1 ci <I
Dichlorodifluoromethane ug/L <i <i <1 <1 <1 <1
Ethylbenzene ug/L <I <I <1 <1 <1 <1
Hexachlorobutadiene ug/L <0.6 <0.6 <0.6 <0.6 <0 6 <0.6
Isopropylbenzene ug/L <1 <1 <1 <I <I <I
m-,p-Xylene ugf- <2 <2 <2 <2 <2 <2
MEK (2-Butanone) ug/L <10 <10 <10 <10 <10 <10
Methyl t-butyl ether (MTBE) ug/L <5 <5 <5 <5 <5 <5
Methylene chloride ug/L <1 <1 Cl <1 <1 <I
MIBIK (methyl isobutyl ketone) ug/L <10 <10 <10 <10 <10 <10
Naphthalene ug/L <1 <1 <I <I <I <I
n-Butyllbenzene ug/L <1 <1 <i <ci <1 <i
n-Propyllbenzene ug/L <1 ci <1 <1 <1 <1
o-Xylene ug/L <1 <1 <1 <1 <1 <1
p-Isopropyltoluene ug/L <I <I <1 <1 <I <1
sec-Butylbenzene ugfL <1 <i <1 <i <i <1
Styrene , ug/L <1 <1 <1 <1 <i <i
tert-Butylbenzene ug/L <1 <1 <1 <I <I <I
Tetrachloroethene ug/L 1.88 0.292 J 13.7 <1 0.484 J 0.457 J
Toluene ug/L ci ci <1 <1 <1 <1
trans-1.2-Dichloroethene ug/L <I <i <1 <1 0.376 J <1
trans-1i3-Dichloropropene ug/L <I <i <1 <1 <1 <1
Trichloroethene ug/L IS 8 < 15 2 0.501 J 5.81 3.56
Trichlorofluoromethane ug/L <1 <1 <1 <1 < c ci
Vinyl acetate ug/L <5 <5 <5 <5 <5 <5
Vinyl chlornde ug/L 'ci <1 <i <i <I <1

pg/L micrograms per liter
c Analyte not detected above RL
B Analyte was found in the associated blank.
J Analyte positively identified, but quantitation 11 o[ 14



TABLE 0-298 1 4
MONITORING WELL SAMPLE ANALYTICAL RESULTS - VOCs -OCTOBER 2008

ANNUAL OPERATIONS REPORT -2008
DUNN FIELD GROUNDWATER IRA -YEAR TEN

Defense Depot Memphis, Tennessee

Well MW-224 MW-225 MW-226 MW-227 MW-228 MW-230
Lab ID L08100600-45 L08100573-39 L08100600-46 L08100573A43 L08100573-44 L08100693-03

Date 10/2012008 10/17/2008 10/20/2008 10/17/2008 10/17/2008 10/22/2008
Volatile Organic Compounds - SW8260B units
1,1,1,2-Tetrachloroethane ug/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1, 1,1I-Trichloroethane ug/L <1 <1 <1I < 1 '1 1.65
1, 1,2,2-Tetrachloroethane ug/L <0.5 22 4 <0.5 10.7 <0 5 <0.5
l,I1,2-Trichloroethane ug/L < 1 < 1 < I 0.982 J <1 <1
1,1-Dichloroethane ug/L <1 <1 <I <1 <1 2 25
1I1-Dichloroethene ug/L <1 <I <1 <1 <1 32.7
1,1-Dichioropropene ug/L <1 <1 -<I <1 <1 <1
1,2,3-Trichlorobenzene ug/L <1 <I <1 <I <1 <1
1,2,3-Trichloropropane ug/L <1 <1 <I <I <1 <1
1,2.4-Trichlorobenzene ug/L <1 <I <1 <1 <1 <1
1,2.4-Trimethylbenzene ug/L <1 <1 <I <I <1 <1
1,2-Dibromo-3-chloropropane ug/L <2 <2 <2 <2 <2 <2
1,2-Dibromoethane ug/L <1 <1 <1 <1 <1 <1
1,2-Dichlorobenzene ug/L <I <1 <1 <1 <1 .<1

1,2-Dichloroethane ug/L <0.5 <0.5 <0 5 2.99 <0.5 0.71
1,2-Dichloropropane ug/L <1 <1 <I <1 <1 <1
1,3,5-Trimethylbenzene ug/L <1 <1 <I <1 <1 <1
1.3-Dichlorobenzene ug/L <I <1 <1 <1 <I <1
1,3-Dichloropropane ug/L <0.4 <04 <0.4 <0.4 <0.4 <0.4
1,4-Dichlorobenzene ug/L <0.5 <0.5 <0.5 0 178 B <0.5 <0.5
1-Chlorohexane ug/L <1 <1 <I <I <1 <1
2,2-Dichloropropane ug/L <1 <I '1 <1 <I <1
2-Chlorotoluene ug/L <I <I <1 <1 <I <I
2-Hexanone ug/L <10 <10 <10 <10 <10 <10
4-Chlorotoluene ug/L <I <1 <1 <1 <1 <1
Acetone ug/L 3.01 B <10 <10 <10 * <10 <10
Benzene ug/L <0 4 <0.4 <0.4 <0.4 <0.4 <0 4
Bromobenzene ug/L <I <1 <I <1 <I <I
Bromochloromethane ug/L <1 <1 <I <1 <1 <I
Bromodichloromethane ug/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Bromoform ug/L <I <1 <I <1 I1 <1
Brornomethane ug/L <1 <1 <1 <1 <I <I
Carbon disulfide ug/L <I <I <1 <1 <1 <I
Carbon tetrachloride ug/L <1 <I <1 7 26 <I <1
Chlorobenzene ug/L <0.5 <0.5 <0 5 <0.5 <0.5 <0.5
Chloroethane ug/L <I <I <I <1 <I <I
Chloroform ug/L <0.3 0.157 J 0 155 J 134 0.155 J 0 276 J
Chloromethane ug/L <I <I <I <I <1 <1
cis-1,2-Dichloroethene ug/L <I 0.296 J <1 6.4 <1 1.27
cis-1,3-Dichloropropene ug/L <0.5 <0.5 <0 5 <0.5 <0.5 <0.5
Dibromochloromethane ug/L <0.5 <0.5 <0 5 <0.5 <0.5 <0.5
Dibromomethane ug/L <I <I <1 <1 <I <1
Dichlorodifluoromethane ug/L <I <I <1 <1 <I <I
Ethylbenzene - ug/L <I <I <1 <1 <I <I
Hexachlorobutadiene ug/L <06 <0 6 <0.6 <0.6 <0.6 <0.6
Isopropylbenzene ug/L. <I <I <1 <1 <1 <I
m.,p-Xyfene ug/L <2 <2 <2 <2 <2 <2
MEK (2-Butanone) ug/L <10 <10 <10 <10 <10 <10
Methyl t-butyl ether (MTBE) ug/L <5 <5 <5 <5 <5 <5
Methylene chlonide ug/L <I <1 <1 <I <1 <1
MlI3K(methyl isobutyl ketone) ug/L <10 <10 <10 <10 <10 <10
Naphthalene ug/L <I <1 <1 <1 <I <1
n-Butylbenzene ug/L <1 <1 <I <1 <I <I
n-Propylbenzene ug/L <1 <1 <I <I <I <I
o-XyIene ug/L <1 <1 <I <I <1 <I
p-Isopropyltoluene ug/L <1 <I <I <I <1 <1
sec-Butylbenzene ug/L <1 <I <1 <I <1 <1
Styrene ug/L <I <I <1 <I <1 <1
tert-Butylbenzene ug/L <1 <I <1 <I <1 <1
Tetrachloroethene ug/L 0.628.) 0.611 J 0.533 J 2.7 <1 100
Toluene ug/L <1 <I <I <1 <I <1
trans-1,2-Dichloroethene ug/L <1 <1 <I 1.04 <1 <1
trans-1,3-Dichloropropene ug/L <I <1 <1 <I <1 <1
Tiichloroethene ug/L <I 8.46 <I 61 8 <1 98 4
Tnchlorofluoromethane ug/L <1 <1 <1 . <1 <1 <1
Vinyl acetate ug/L <5 <5 <5 <5 <5 <5
Vinyl chlonide ug/L <I <1 <1 <1 <1 <1

Notes:
pg/L rmicrogranms per liter
< Analyte not detected above RL
B Analyte wvas found in the associated blank
J Analyte positively identified, but quantitation 12 of 14



TABLE 0-2 9 z 1 5
MONITORING WELL SAMPLE ANALYTICAL RESULTS -VOCs - OCTOBER 2008

ANNUAL OPERATIONS REPORT - 2008
DUNN FIELD GROUNDWATER IRA -YEAR TEN

Defense Depot Memphis, Tennessee

Well MW-231 MW-232 MW-234 MW-235 MW-236 MW-237
Lab ID L08100693-08 L08100653-14 L08100693-09 L08100693-06 L08100693-01 L08100693-10
Date 1012212008 10/21/2008 10/22/2008 10/2212008 10/22/2008 1012212008

Volatile Organic Compounds -SW8260B units
1, 1,1,2-Tetrachloroethane ugIL <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
l,1,1-Trichloroethane ugfL < 1 < 1 < 1 < 1 <1I < I
1, 1,2,2-Tetrachloroethane ugfL <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,1,2-Trichloroethane ug/L < 1 <I < 1 <1I < 1 < I
1l1-Dichloroethane ug/L < 1 < 1 < 1 < 1 <1l 0.237 J
1l1-Dichloroethene ug/L <I <1 <1 <1 <1 2 02
1l1-Dichloropropene ug/L 'I <I <1 <I <I <1
1,2,3-Trichlorobenzene ug/L <I <i <1 <1 <1 <I
1,2,3-Tnchloropropane . ug/L <P' <1 <1 <i '1 <1
1,2,4-Trichlorobenzene ug/L <1 <1 <1 <1 <1 <1
1,2,4-Tnrmethylbenzene ug/L <1 <1 <1 <I <i <1
1,2-Dibromo-3-chloropropane ug/L <2 <2 <2 <2 <2 <2
1,2-Dibromoethane ug/L <1 <1 <1 <1 <1 <1
1,2-Dichlorobenzene ug/L .<1 <1 <1 <1 <1 <I
1,2-Dichloroethane ugfL <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,2-Dichloropropane ug/L ci <1 <1 <I <I <i
1,3,5-Trimethylbenzene ug/L <I <1 <1 <1 <1 ci
1,3-Dichlorobenzene ug/L <I <1 <1 <1 <1 <1
1,3-Dichloropropane ug/L <0 4 <0 4 <0.4 <0 4 <0.4 <0.4
1,4-Dichlorobenzene ug/L <0.5 0.14 B 0.134 B <0 5 <0 5 0.14 B
1-Chlorohexane ug/L <1 <1 <1 <1 <I <1
2,2-Dichloropropane ug/L <I <I <I <1 <1 <1
2-Chlorotoluene ug/L <1 <I <i <1 '1 <1
2-H-exanone uglL <10 <10 <10 <10 <10 <10
4-Chlorotoluene ugfL <1 <1 <1 <1 <1 <I
Acetone ugfL <10 3.77 J <10 <10 <10 <10
Benzene ug/L. <0 4 <0.4 <0.4 <0.4 <0.4 <0.4
Bromobenzene ug/L <I <1 <1 <1 <1 <I
Bromochloromethane ug/L <1 <1 <1 <1 <1 <I
Bromodichloromethane ug/L <0 5 <0 5 <0.5 '0.5 <0.5 <0.5
Bromnoform ug/L <I <I <1 <1 <I <I
Brormomethane ug/L 0.7888B <1 0.6098B <1 <1 <I
Carbon disulfide ug/L <1 <1 <1 <1 <I <1
Carbon tetrachloride ug/L <1 <1 <1 <I <I ci
Chlorobenzene ug/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Chloroethane ug/L <1 <1 <1 <1 <1 <1
Chloroform ug/L <0.3 <0.3 <0.3 <0.3 <0.3 0.162J
Chloromethane ug/L 0 45 B <1 0.555 8 0.265 B 0.438 B <1
cis-1,2-Dichloroethene ug/L <1 <1 <1 <1 <1 <I
cis-1,3-Dichloropropene ug/L <0 5 <0 5 <0 5 '0.5 <0.5 <0.5
Dibromochloromethane ug/L <0.5 <0.5 <0.5 <0 5 <0 5 <0.5
Dibrornomethane ug/L <1 'I <I <1 <1 <I
Dichlorodifluorom~ethane ug/L <1 <1 <I <I <I <1
Ethylbenzene ug/L <1 <1 <1 <I <I <1
Hexachlorobutadiene ug/L <0.6 <0.6 <0.6 <0.6 <0 6 <0.6
lsopropyllbenzene ugfL <1 <1 <1 <1 <1 <1
m,-,p-Xylene ug/L <2 <2 <2 <2 <2' <2
MEK (2-Butanone) ug/L <10 <10 <10 <10 <10 <10
Methy! t-butyl ether (MTBE) ugIL <5 <5 <5 <5 <5 <5
Methylene chloride ug/L <1 <1 <1 <I <1 ci
MIBK (methyl isobutyl ketone) ug/L <10 <10 '10 <10 <10 <10
Naphthalene ug/L <1 <1 <1 <1 <1 <I
n-Butylbenzene ug/L <I <I <I <1 <1 <1
n-Propylbenzene ug/L <I <I <I <I <I <1
oXylene ug/L <I <I <I <1 <1 <1
p-Isopropyltoluene ug/L <1 <1 <I <1 Ci <1
sec-Butylbenzene ug/L <1 <1 <i <1 <1 <1
Styrene ug/L <1 1.04 <1 <1 <1 <1
tert-Butylbenzene ug/L <I <1 <1 <1 <1 <1
Tetrachloroethene ug/L <I <1 <I <I <1 0.261 J
Toluene ug/L <1 0.623 J <1 <I <I ci
trans-1,2-Dichlomoethene ug/L <1 <1 <1 <1 <I <i
trans-1.3-Dichlaropropene ug/L <I <I <I <1 <1 <I
Trichloroethene ug/L <I <I <I <1 <1 <I
Trichlormfluoromethane ug/L <1 <I <I ci <1 <1
Vinyl acetate ug/L <5 <5 <5 <5 <5 <5
Vinyl chloonde ug/L <I 13 2 ci <1 <1 <I

pg/L micrograms per liter
< Analyte not detected above RIL
B Analyte was found in the associated blank.
J Analyte positively identified, but quantitation 13 of 14



TABLE C-298 1 c
MONITORING WELL SAMPLE ANALYTICAL RESULTS -VOCs - OCTOBER 200898.

ANNUAL OPERATIONS REPORT - 2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN

Defense Depot Memphis, Tennessee

Well MW-238 MW-239 MW-240
Lab ID L08100693-11 L08100653-15 L08100653-05
Date 10/22/2008 10/21/2008 10/21/2008

Volatile Organic Compounds - SW8260B units
1,1,1,2-Tetrachloroethane ug/L <0.5 <0.5 <0.5
11,11,11-Trichloroethane ugfL <1 <i <i
1,1,2,2-Tetrachloroethane ug/L <0.5 <0.5 <0.5
I,1,2-Trichloroethane ugfL ci <i <i
1,11-Dichioroethane ug/L <1 <1 <1
I,1-Dichloroethene ug/L <1 <1 <1
1,1-Dichloropropene ug/L <1 <1 <1
1.2,3-Trichlorobenzene ug/L <1 <1 <1
1,2,3-Trichloropropane ugIL <1 <1 <1
1,2,4-Trichlorobenzene ug/L <I <1 <1
1,2,4-Trimethylbenzene ug/L <I <1 <I
12.2Dibromo-3-chloropropane ug/L <2 <2 <2
1,2-Dibromoethane ug/L <I <I ci
1,2-Dichlorobenzene ug/L <1 <1 <1
1,2-Dichloroethane ugfL <0.5 <0 5 <0.5
1,2-Dichloropropane ug/L <I <I <I
1,3.5-Trimethylbenzene ug/L <1 <1 <I
1,3-Dichlorobenzene ug/L <1 <1 <1
1,3-Dichloropropane ug/L <0.4 <0.4 <0.4
1,4-Dichlorobenzene ug/L 0.192 B 0.3782B ~ <5
1-Chlorohexane ug/L <1 <1 <1
2,2-Dichloropropane ug/L ci <I <1
2-Chlonotoluene ug/L <I <I ci
2-Hexanone ug/L <10 <10 <10
4-Chlorotoluene ug/L <1 <1 <1
Acetone ugfl. <10 21 <10
Benzene ugfL <0.4 <0.4 <0.4
Bromobenzene ug/L <1 <1 <1
Bromochloromethane ug/L <1 <1 <1
Bromodichloromethane ug/L <0 5 <0.5 <0.5
Bronnoform ug/L <I <I <I
Bromomethane ug/L 0.5 B <1 <1
Carbon disulfide ug/L <I 0.533 J <I
Carbon tetrachlonide ugfL <i <I <I
Chlorobenzene ug/L <0.5 <0.5 <0.5
Chloroethane ugtL <1 <I <I
Chloroform ug/L <0.3 <0.3 <0.3
Chloromethane ug/L <1 <1 <1
cis-1,2-Dichloroethene ug/L <1 <1 1.35
cis-1,3-Dichloropropene ug/L <0.5 <0.5 <0.5
Dibromochloromethane ug/L <0.5 <0.5 <0.5
Dibromomethane ug/L <I <1 <I
Dichlorodiffluoromnethane ug/L <i <1 <i
Ethylbenzene ug/L <I <I <I
Hexachlorobutadiene ug/L <0.6 <0 6 <0 6
lsopropylbenzene ug/L <1 <1 <1
m-,p-Xylene ug/L <2 <2 <2
MEK (2-Butanone) ug/L <10 <10 <10
Methyl t-butyi ether (MTBE) ug/L <5 <5 <5
Methytene chlonde ug/L <I <1 <1
MIBK (methy! isobutyl ketone) ug/L <10 <10 <10
Naphthalene ug/L <1 <I <1
n-Butylbenzene ugIL <I <1 <1
n-Propylbenzene ugIL ci <1 <I
o-Xylene ug/L <i <1 <1
p-Isopropyltoluene ug/L <i <I ci
sec-Butvlbenzene ugfL <i ci ci
Styrene ug/l. ci <i <1
tert-Butylbenzene ugfL <1 <1 <1
Tetrachloroethene ugtL <1 <1 <1
Toluene ug/L <1 0 641 J <1
trans-1,2-Dichloroethene ug/L <1 <1 <1
trans-1,3-Dichloropropene ug/L <1 <1 <I
Trichloroethene ug/L <1 <1 1.85
Trichlorofluoromnethane ug/L <1 <I <1
Vinyl acetate ug/L <5 <5 <
Vinyl chloride ug/L <1 <I <I

Notes:
pg/L micrograms per liter
< Analyte not detected above RL
B Analyte was found in the associated blank
J Analyte positively identiffied, but quantitation 14 of 14
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TABLE 0-3 9 2 .6
RECOVERY WELL SAMPLE ANALYTICAL RESULTS -VOCs - APRIL 2008

ANNUAL OPERATIONS REPORT -2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN

Defense Depot Memphis, Tennessee

Well RW-1 RW-1A RW-18 RW-2 RW-3 RW-4 RW-5 RW-6
Lab ID LOt040517-c Lce040s17-07 L08040517-08 L08040517-09 L08040517-10 L08040517-1 1 L08040517-01 L.080405i7-12
Date 4/1612008 411 6/2008 4/16/2008 4/16/2008 4116/2008 4/16/2008 4/16/2008 4/16/2008

Volatile Organic Compounds - SW8260B units
1,I,1,2-Tetrachloroethane ug/L <0.5 <0.5 <0.5 <0 5 <0.5 <0.5 <0.5 <0.5
1,1,-Trichloroethane ug/L <I <I <1 <1 <1 <I < <1
1,l,2,2-Tetrachloroethane ug/L 0 518 43.7 1 09 40.5 20.9 19.4 14.4 <0 5
1,1,2-Trichloroethane ug/L ci 0.5] <1' 1.39 0.717 J 0.287 J <1 <1
1,1-Dichloroethane ug/L <I <I <1 <1 <1 <1 <I <1
1.1-Dichloroethene ug/L <1 <I <1 <1 <1 <1 <1 <1
1i1-Dichloropropene ug/L <1 <I <1 <1 <1 <1 <1 <1
1,2,3-Triehlorobenzene ug/L <1 <1 <1 <1 <1 <1 0.274 J <1
1,2,3-TrichIoropropane ug/L <1 <I 'I <1 <1 <1 <1 <1
1,2,4-Trichlorobenzene ug/L <1 <I <I <1 <1 <1 <1 <1
1,2,4-Trimethylbenzene ug/L <1 <1 <I <I <I <1 <1 <1
l,2-Dibromo-3-chtoropropane ug/L <2 <2 <2 <2 <2 <2 <2 <2
1.2-Dibromoethane ug/L <1 <I <1 < <1 <1 ~ <1 <1
1,2-Dichlorobenzene ug/L <1 'I <1 <1 <I <1 <1 <I
I1.2-Dichloroethane ug/L <0.5 0 652 <0.5 0 273 J <0,5 <0 5 <0.5 <0.5
1,2-Dichloropropane ug/L <1 ci <1 'I <1 <1 <1 <1
1,3,5-Trimethylbenzene ug/L <1 <I <1 <I ci <1 <1 -I
1,3-Dichlorobenzene ug/L <1 <1 <1 <I <1 <1 <1 <I
1,3-Dichloropropane ug/L <0.41 <0 4 <0.4 <0.4 <0.4 <0.4 <0.4 .<0.4

1,4-Dichlorobenzene ugIL '0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
11-Chlorohexane ug/L <1 <1 < <I <1 <I <1 ' <1
2,2-Dichtoropropane ug/L <1 <1 <1 <I <1 <I <1 <1
2-Chlorotoluene ug/L <1 <1 <1 <1 <1 <I <1 <1
2-Hexanone ug/L <10 <10 -11O <10 <10 <10 <10 <10
4-Chlorotolueno ug/L <1 <1 <1 <1 <1 ci -'1 <1
Acetone ug/L <10 <10 <10 <10 <10 <10 <10 <10
Benzene ugIL <0 4 <0.4 '0.4 <0.4 '0 4 <0.4 <0.4 <0.4
Bromobenzene ug/L <I <I <1 <I <1 <I <1 <1
Bromochtoromethane ug/L <1 <I <1 <1 <1 <1 <1 <1
Bromodichloromethane ug/L <05 <0.5 <05 <0.5 -cO <0.5 '0.5 <0.5
Bromoform ug/L <1 <1 <1 <1 '1 <1 <1 ci
Bromomethane ug/L <1 <I <1 <1 <1 <1 <1 <1
Carbon disutfide ug/L I <1 -I <1 <I <1 <1 <1
Carbon tetrachloride ug/L 17.9 1.05 2.75 5.56 0 961] 0.799 J -ci <1
Chlorobenzene ug/L <0.5 '0.5 <0.5 <0.5 <0.5 -cC 5 <0.5 <0.5
Chlorcethane ug/L <1 <1 <1 <I <1 <1 <1 <1
Chloroform ug/L 81.9 27 8 78.3 107 1.82 0.796 0.133 J 0 239J
Chloromethane ugIL <I <1 'I <1 <1 <1 <1 <I
cis-1,2-Dlchloroethene ugRL 2.02 1.01 0.783 J 18 5.49 1.13 <1 <1
cis-1,3-Dichloropropeno ugIL <0.5 <0.5 <0 5 <0.5 <0.5 <0.5 <0 5 <0.5
Dibromochloromnethane ug/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Dibromomethane ugIL ci <1 <I <1 <1 <1 <1 <I
Dichlorodifluoromnethane ug/L <1 <1 <I <1 <1 <1 <I <I
Ethylbenzene ug/L <1 <1 <1 <1 <1 <1 <1 <1
Hexachlorobutadiene ug/L <0.6 <0.6 <0 6 <0.6 <0 6 <0.6 <0.6 <0.6
Isopropylbenzene ug/L <1 <1 '1 <1 <1 <I <I <1
m- ,p-Xylene ug/L <2 <2 '<2 <2 <2 <2 <2 <2
MEK (2-Butanone) ug/L 3 32 J <10 <10 <10 <10 <10 <10 <10
Methyl t-butyl ether (MTBE) ug/L <5 <5 <5 <5 <5 <5 <5 <5
Methytene chloride ug/L <1 <I <1 <1 <1 <1 <1 <1
MIRK (methyl isolbutyl ketone) ug/L <10 <10 <10 <10 <10 <10 <10 <10
Naphthalene ugIL <1 '1 <1 -ci <1 <1 0.235 J <1
n-Butylbenzene ug/L <1 <1 <I <1 <1 <1 <1 '1
n-Propytlbenzene ug/L <1 <1 <I <1 <I <1 <1 <1
c-Xytene ug/L <1 <I <1 <1 <1 <1 <1 <1
p-Isopropyltoluene ug/L <1 <1 <1 <1 <I <1 <1 <1
sec-Butylbenzene ug/L <I <1 <1 <1 <I <1 <1 <1
Styrene ug/L <I <1 <I <1 <I <1 <1 <1
tert-Butyllbenzene ugf- <1 <1 < <1 <1 <I <1 < <1
Tetrachiloroethene ug/L 4.07 0.561 J 0.982 J 1.9 0.429 J 0 809]i 2 36 4.4
Toluene ug/L 'I <1 <1 <I <I <1 <1 <1
trans-11,2-Dichloroetlhene ugIL 1.05 <1 <1 0.976 J 0.298 J 0 299] <1~ <1
trans-113-Dichloroproipene ugIL < <1 < 1 <I <1 <1 <1 <1
Trichloroethene ugIL 53.9 10.6 18.1 43.5 10.7 55.4 5.75 1.24
Trichlorofluoromethane ug/L <1 <1 <1 <1 <I <1 <1 <1
Vinyl acetate ugIL <5 <5 <5 <5 <5 'S <5 <5
Vinyl chloride ugIL <1 <1 <1 <1 <1 <1 <1 <1

Notes:
pig/L micrograms per liter
< Analyte not detected above RL
B Analyte was found in the associated blank.

J Analyte positively identified, but quantitation

I of 2



TABLE C-3 "82 .169
RECOVERY WELL SAMPLE ANALYTICAL RESULTS -VOCs -APRIL 2008

ANNUAL OPERATIONS REPORT -2008
DUNN FIELD GROUNDWATER IRA -YEAR TEN

Defense Depot Memphis, Tennessee

Well RW-7 RW-8 RW-9
Lab ID LC804O517-02 L.08040517-13 L08040517-14
Date 4/16/2008 4/16/2008 4/16/2008

Volatile Organic Compounds 5 W8260B units
1,1,1,2-Tetrachloroethane ug/L <0.5 <0.5 '0 5
1,1.1-Trichloroethane ug/L <1 <1 0.803J
l,l,2,2-Tetrachloroethane ugIL 1.29 0 551 3.55
1,11,2-Trichloroethane ug/L <I <I <1
11i1-Dichloroethane ug/L <1 'I 0.581
1,11-Dichloroethene ug/L ci 1.27 17.4
Il1-Dichloropropene ugIL <I 'I <1
l,2,3-Trlchlonobenzene ugIL <1 <I <1
1,2,3-Trichloropropane ug/L <1 <1 <I
1,2,4-Trcichlrobenzene ug/L <1 <1 <I
1,2,4-Trimethylbenzene ug/L <1 <I <I
1 ,2-Dilbromo-3-chloroprolpane ug/L <2 <2 '2
1,2-Dibromoethane. ug/L <1 <1 'I
1,2-Dichlorobenzene ug/L <I <1 <1
1 .2-Dichloroethane ug/L <0.5 <0.5 '0.5
11,2-Dichloropropane ug/L <1 <1 <1
1,3,5-Trimethylbenzene ug/L <I <1 <I
11,3-Dichlorobenzene ug/l. <1 <1 <1
1,3-Dichioropropane ug/l. <0.4 <0.4 <0.4
1 ,4-Dichlorobenzene ug/L <0.5 '0.5 <0.5
1-Chiorohexane ug/L <1 <1 <1
2,2-Dichloropropane ugIl. <I <1 <1
2-Chlorotoluene ugIL <1 <1 <I
2-H-exanone ug/L <10 <10 <10
4-Chlorotoluene ug/L '1 <1 <1
Acetone ug/L <10 <110 <10
Benzene ug/L <0.4 <0.4 '0.4
Sronmobenzene ug/L ci ci <1
Biromiochloromethane ug/L <1 ci <1
Bromodichloronmethane ug/L <0.5 <0.5 '0 5
Bromoform ug/L <1 <1 <1
Bromomnethane ug/L <1 <I <I
Carbon disulfide ug/L '1 <1 <1
Carbon tetrachloride ug/L <1 <I ci
Chlorobenzene ugf- <0 5 '0.5 <0.5
Chloroethane ug/L <1 'I <I
Chloroform ug/L 0 143 J <0 3 0.184J
Chloromethane ug/L <1 <1 <I
cis-l,2-Dichlonoethene ug/L <1 <1 'I
cis-1,3-Dichlormpropene ug/L <0 5 <0.5 <0.5
Dibhromochloromjethane ug/L <0.5 <0.5 '0.5
Dibromonmethane ug/L <1 <I <1
Dichlorodifluormmethane ug/L <1 <I <1
Ethyllbenzene ug/L <I <I <1
Hexachlorobutadiene ug/L <0.6 <0.6 <06
Isopropylbenzene ugIL <1 <I <1
m-,po-Xylene ug/l. <2 <2 <2
MEK (2-Butanone) ugIL <110 <10 <10
Methyl t-butyl ether (MTBE) ugIL <5 <5 <5
Methylono chloride ug/L <1 <1 <1
MIBK (methyl isolbutyl ketone) ug/L <10 <110 <10
Naphthalene ug/L <1 <1 <1
n-Butylbenzene ug/L <1 <1 '1
n-Propyltbenzene ug/L 'I ci <1
o-Xylene ug/L <1 <I <1
p-tsopropyltoluene ug/L -CI <1 <1
sec-Butyllbenzeno ug/L <1 <1 <1
Styrene ug/l. <1 <I <I
tert-Butylbenzene ug/l. <1 <1 <I
Tetrachloroethene ugIL 1 33 1 19.1
Toluene ug/L <1 <1 <I
trans-1,2-Dichloroethene ug/L <1 <1 ci
trans.1,3-Dichloropropene ug/L <1 <1 <I
Trichloroetfiene ug/L 1.55 0.919Ji 14
Trichlorofluoromethane ug/L <1 <1 <1
Vinyl acetate ug/L <6 <5 <5
Vinyl chloride ug/L <1 <I <1

Notes
iig/L micrograms per liter

< Anatyte not detected above RL
B Analyte was found in the associated blank.

J Anolyte positively identified, but quantitation

2 of 2
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TABLE C-4 982 1 71
RECOVERY WELL SAMPLE ANALYTICAL RESULTS -VOCs - OCTOBER 2008

ANNUAL OPERATIONS REPORT -2008
DUNN FIELD GROUNDWATER IRA -YEAR TEN

Defense Depot Memphis. Tennessee

Well RW-I RW-1A RW-1 B RW-018 OUP6 RW-2 RW-3 RW-4
Lab ID L08100573-33 L-08100573-3 108100573-35 L-0t100573-17 L08100573-36 L-0tl00573-37 L-08100573-05
Date 10/i17/2008 10/17/2008 10/1 7/2008 10/17/2008 10/i17/2008 10/17172008 10/17/2008

Volatile Organic Compounds - SW8260B units
i,1,1,2-Tetrachloroethane ug/L '0.5 <0.5 <0.5 <0.5 <0 5 <0.5 <0 5
1,1,1-Tnchloroethane ug/L <I <1 <1 'ci <1 <1 <1
1i .2,2-Tetrachloroethane ug/L <0.5 14 3 3.41 2.66 17.5 1 7 52 S J
i,1,2-Trichloroethane ug/L I1 0.299 J 'ci <1 0 738 J 'ci ci
1,1-Dichloroethane ug/L <I '1 i I <1 j <1 i
1,1-Dichloroethene ugIL <I ci <I <1 <I <1 <1
IlI-Dichioropropene ug/L <1 'I <1 <1 '1 <I <1
1,2,3-Trichtorbenzene ug/L 'ci <1 'c <1 ci'c <1
1.2.3-Trichloropropane ug/L <I ci ci <I <1 <1
1,2,4-Trichlorobenzene ug/L <1 'i <I <1 'I <I <1
1,2,4-Trimethylbenzene ug/h <I <1 'I <1 'ci'c <1
1,2-Dibromo-3-chloropropane ug/L <2 <2 '2 <2 <2 2 <2
l,2-Dibrom~oethane ug/L <1 <I 'ci <1 <1 <I <1
1,2-Dichlorobenzene ug/L <1 <I <I <1 'c <I <1
1 .2-Dichloroethane ugIL <05 0.693 <0.5 <0 5 0 26 J <0.5 <0.5
1,2-Dichloropropane ug/L ci <1 <I < < <1 ci
1,3,5-Tnmethylbenzene ugf- <1 < I '1 <1 <1 I1
1,3-Dichlormbenzene ugIL <I c <1 <1 'ci <1 <1
1,3-Dichloropropane ug/L <0.4 <0.4 <0 4 <0.4 '0.4 <0 4 <0.4
1,4-Dichlorobenzene ug/L <0.5 <0.5 <0 5 <0 5 <0.5 <0.5 <0.5
I-Chlorohexane ug/L <1 <1 cI <1 <1 <1 <1
2,2-Dichlormpropane ug[L <1 'ci ci <1 <I <1 <1
2-Chlorotoluene ug/L <1 <I <1 <1 'I <1 <1
2-Hexanone ug/L <10 <10 <10 <10 <10 <10 <10
4-Chlorotoluene ugt- <1 Ci <1 <1 <1 <1 <1
Acetone ug/L <10 <10 <10 <10 <10 <10 <10
Benzene ug/L <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0 4
Bronmobenzene ug/L <1 <I <1 <1 <I <1 <1
Bronmochloromiethane ug/L ci <1 ci <1 <1 <1 <1
Bromodichloromethane ug/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Sronmoform ug/L <1 <I <ci <1 'ci <I <1
Bronmomethane ug/L <i ci 'i 'ci ci <1 <1
Carbon disulfide ug/L <1 <I <1 <1 <1 <ci <1
Carbon tetrachloride ug/L 11.8 I 0.367 J 0.289 J 3.08 <I <I
Chlorobenzene ug/L <0.5 <0.5 <0.5 <0.5 <0 5 <0.5 <0.5
Chlonoethane ug/- <1 <1 <1 ci <1 <1 <1
Chloroform ug/L 49.8 19.2 13 3 12.2 70.8 0.762 0 287J
Chloromethane ug/L <1 <I <I <1 <1 'ci 0.289J
cis-1,2-Dichlorcethene ug/- 1.36 1 03 <ci <I 7.69 0.865 J 0 546 J
cis-l,3-Dichlormpropene ug/L <0,5 <0.5 <0 5 <0.5 <0.5 <0.5 <0.5
Dibromochloromethane ug/L <0.5 <0.5 <0 5 <0.5 <0.5 <0.5 <0 5
Dibiromomsethane ug/L <1 <1 '1 <I <1 <1 <I
Dichlorodifluoromethane uglL <1 <ci <c <I <ci <1 cI
Ethylbenzene ug/L <1 <i <ci < <1 ci <1
Hexacthlorobutadiene ug/L <0.6 <0.6 <0 6 <0.6 <0.6 <0.6 <0 6
Isopropylbenzene ug/L 'ci <1 '1 <I <1 <1 <I
mi-,p-Xylene ug/L <2 <2 <2 <2 <2 <2 <2
MEK (2-Butanone) ug/L <10 <10 <10 <10 <10 <10 <10
Methyl I-butyl ether (MTBE) ug/L <5 <5 <5 <5 <5 <5 <5
Methylene chloride ug/L <i <1 <1 <1 <ci <1 <1
MlBK (methylisolbutyl ketone) ug/L <10 <10 <10 '10 <10 <10 <10
Naphthalene ug/L <1 <1 <1 <ci <i <I <1
n-Butybenzene ug/L <1 'ci <1 <I 'ci <I <1
n-Propylbenzene ug[L <1 <1 <1 cI <c <I <1
o-Xylene ug/L <1 <1 'ci <I <ci <1 <1
p-lsopropyltoluene ug/L 'ci <1 'ci <1 'ci <I <1
sec-Butylbenzene ug/L <I <1 <ci <I 'ci <1 <1
Styrene ug/L <1 <1 'ci <1 'ci <1 <1
tert-Butylbenzene ug/L <1 'ci <I <1 <1 <I <1
Tetrachloroeth~ene ug/L 2.35 0.494 J 0.293 J 0.312 J 1.28 <1 0 616 J
Toluene ug/L <1 <ci 'i <1 <1 I1 'I
trans-1,2-Dichloroethene ug/L 0.735 J <1 <ci <1 0.529 J <1 <1
trans-i1,3.Dichloroiproipene ug/L <1 <ci <I <1 "1 <ci <1
Trichloroethene ug/L 34 8.9 2 6 2 67 29.6 1 .94 28 8
Trichlorotluoromethane ug/L <1 <1 'c <1 <1 <1 <1
Vinyl acetate ug/L <5 <5 <5 <5 <5 <5 <5
Vinyl chloride ug/L <1 'c 1 <1 <ci <i <1

gIigL micrograms per liter
<c Analyte not detected above RL
B Analyte was found in the associated blank.

Analyte positively identified, but quantitation
I of 2



TABLE C498 2
RECOVERY WELL SAMPLE ANALYTICAL RESULTS -VOCs -OCTOBER 2008

ANNUAL OPERATIONS REPORT -2008
DUNN FIELD GROUNDWATER IRA -YEAR TEN

Defense Depot Memphis, Tennessee

well RW-5 RW-6 RW-7 RW-8 RW-9
Lab ID L08100573-O8 L08100573-9 1-08100573-10 1-08100573-il L-08100573-12
Date 1011712008 1017172008 10/17/2008 10/17/2008 10/17/2008

Volatile Organic Compounds - SW8260B units
1.1, 1.2-Tetrachloroethane ug/L <0 5 <0.5 <0 5 <0.5 <0.5
1,1,1-Trichlorothane ugIL < I c I<~1 0.336 J 0 584J
1, 1,2,2-Tetrachloroothane ugIL 1.59 <0.5 0.447 J 2.06 1.2
1, 1,2-Trichloroethane ug/L <I <<1 < 1 <1
1,1-Dichloroethane ug/L <1 1<1 0.433 J 1.06
1,1-Dichloroethene ug/L <1 <I <1 1 8 25
1i1-Dichloropropene ug/L <I <1 <1 <i <
1,2,3-Trichlorobenzene ug/L <I ci <I <I <
1,2,31-Trichloropropane ug/L <1 <1 <1 <1 <I
1,2.4-Trichlorobenzene ug/L <1 <1 <I <1 <1
l.2.41-Trimethyllbenzene ug/L <I <1l <1 <I <1
1.2-Dibromo-3-chloropropane ug/L <2 <2 <2 <2 <2
1.2-Dibromoethane ug/L <1 <1 <I <1 <1
1,2-Dichlorobenzene ug/L <1 < I <1 <1 <1
I1.2-Dichloroethane ug/L <0 5 <0.5 <0 5 <0.5 0.391J
1,2-Dichloropropane ug/L <1 <1 <1 <I <1
1,35.5Tdmnethylbenzene ug/L <1 <1 <1 <1 <1
13.3Dichlorobenzene ug/L <1 <1 <1 <1 <1
1,3-Dichloropropane ug/L <0.4 <0.4 <0.4 <0 4 <0.4
1,4-Dichlorobenzene ug/L <0.5 <0.5 <0.5 <0 5 <0.5
1-Chlorohexane ugL <I <1 <1 <I <1
2,2-Dichloropropane ugiL <I <1 <I <1 <1
2-Chlorotoluene ugiL <I <1 <1 <1 <I
2-Hexanone- ug/L <10 <10 <10 <10 <10
4-Chlorotoluene ugIL <1 <1 <1 <1 <I
Acetone ugIL <10 <10 <10 <10 <10
Benzene ug/L <0 4 <0.4 <0.4 <0.4 <0.4
Bromobenzene ug/L <1 <1 <1 <1 <I
Bromochloromethane ug/L <1 <1 <1 <1 <1
Bromodichloromethane ug/L <0.5 <0.5 <0.5 <0.5 <0.5
Bromoform ug/L <1 <I <1 <1 <I
Bromomethane ug/L <1 <1 <I <1 <1
Carbon disulfide ug/L <1 <I <1 <1 <1
Carton tetrachtoride ug/L <1 <I -ci <1 <1
Chlonobenzene ug/L <0.5 <0.5 <0 5 <0.5 <0 5
Chloroethane ug/L <1 <1 <1 <1 <I
Chloroform ug/L 0.129 J 0.15 J <0.3 0.193 J 0.223J
Chloromethane ug/L <I <1 <1 <I <I
cis-1.2-Dichlonoethene ugIL <1 <1 <I 0.308 J 0.317J
cis-1 .3-Dichloropropene ugIL <0.5 <0.5 <0.5 <0. <0.5
Dibromochloromethane ug/L <0.5 <0.5 <0.5 <0.5 <0.5
Dibromomethane ugIL <1 <1 <I <1 <1
Dichlorodifluoromethane ug/L <1 <1 <I <1 <1
Ethylbenzene ug/L <1 <1 <1 <1 <1
Hexachlorobutadiene ug/L <0.6 <0.6 <0 6 <0.6 <0.6
tsopropylhonzene ug/L <1 <1 <1 <1 <1

m-p-Xylene ug/L <2 <2 <2 <2 <2
MEK (2-Butanone) ugi- <10 <10 <10 <10 <10
Methyl t-butyl ether (MTBE) ug/L <5 <5 <5 <5 <5
Methylene chloride ug/L <1 <I <I <1 <1
MIBK (methyl isolbutyl ketone) ug/h <10 <10 <10 <10 <10
Naphthalene ug/L <1 <1 <1 <1 <I
n-Butyllbenzene ug/L j <1 <1 < <1 <
n-Propylbenzene ug/L <1 <1 <1 <1 <I
o-Xylene ug/L <1 <1 <1 <1 <I
p-lsopropyltoluene ug/L <1 <1 <1 <1 <I
sec-Butylbenzene ug/L <1 <1 <1 <1 <I
Styrene ug/L <1 <I <1 <1 <1
tert-Butyllbenzene ug/L <1 <I <1 <1 <1
Tetrachloroethene ugIL 0.836 J 0 887 J <1 7 85 43.1
Toluene ug/L <1 <I <1 <I <1
trans.1,2-Dichloroetherne ug/L <1 <1 <1 <I <1
trans-1,3-Dichloropropene ug/L <1 <1 <1 <I <1
Trichioroethene ug/L 0.753 J 0.274 J 0.634 J 10.2 .30.2

Trichlorofluoromethane ug/L <1 <1 <1 <1 <1
Vinyl acetate ug[L <5 <5 <5 <5 <5
Vinyl chloride ug/L <1 <1 <1 <1 <1

Notes-
pgIL micrograms per liter
< Analyte not detected above RL
B Anatyte was found in the associated blank.

Analyte positively identified, but quantitation
2 of 2
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TABLE C-5 982 174
IRA SYSTEM EFFLUENT SAMPLE ANALYTICAL RESULTS

ANNUAL OPERATIONS REPORT -2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN

Defense Depot Memphis, Tennessee

Sample ID Effluent Effluent Effluent Effluent Effluent
Date 1/9/2008 4/16/2008 7/7/2008 10/17/2008 1/21/2009

pH - El 50.1
pH NC 6.11 NC 6.26 NC

Volatile Organic Comoounds - SW82608 ug/L
1,1,1,2-Tetrachloroethane <0.5 <0.5 <0.5 <0.5 <0.5
1,1,1-Trichloroethane <1 <1 <1 0.273 J <1
1,1,2,2-Tetrachloroethane 14.4 6 94 135 7.76 J 15.1
1,1,2-Trichloroethane 0.317 J <1 0.621 J <1 <1
1,1-Dichloroethane 0.243 J 0.217 J <1 0.451 J <1
1,1-Dichloroethene 7.58 6.94 <1 12 <1
1,1-Dichloropropene <1 <1 <1 <1 <1
1,2,3-Trichlorobenzene <1 <1 <1 <1 <1
1,2,3-Trichloropropane <1 <1 <1 <1 <1
1,2,4-Trichlorobenzene <1 <1 <1 <1 <1
1,2,4-Trimethylbenzene <I <1 <1 <1 <1
1 ,2-Dibromo-3-chloropropane <2 <2 <2 <2 <2
1,2-Dibromoethane <1 <1 <1 <1 ci
1,2-Dichlorobenzene <1 <1 <1 Cl <1
1,2-Dichloroethane <0.5 <0.5 <0.5 <0.5 <0.5
1,2-Dichloropropane <1 <1 <1 <1 <1
1,3,5-Trimethylbenzene <1 <1 <1 <1 <I
1,3-Dichlorobenzene <1 <1 <1 <1 <1
1 .3-Dichloropropane <0.4 <0.4 <0.4 <0.4 <0.4
1,4-Dichlorobenzene <0.5 <0.5 <0.5 <0.5 <0.5
I-Chlorohexane <1 <1 <1 <1 <1
2,2-Dichloropropane <1 <1 <1 <1 <1
2-Chlorotoluene <1 <I <1 <I <1
2-Hexanone <10 <10 <10 <10 <10
4-Chlorotoluene <1 <1 <1 <1 . <1
Acetone <10 <10 8.07 J <10 <10
Benzene <0.4 <0.4 <0.4 <0.4 <0.4
Bromobenzene <1 <1 <1 <1 <1
Bromochloromethane <1 <1 <1 <1<1
Bromodichloronnethane <0.5 <0.5 <0.5 <0.5 <0.5
Bromoform <1 <1 <1 <1 <1
Bromomethane <1 <1 <1 <1 <1
Carbon disulfide <1 <1 <1 <1 <1
Carbon tetrachloride 1.08 0. 524 J 1.81 <1 0.608 J
Chlorobenzene <0.5 <0.5 <0.5 <0.5 <0.5
Chloroethane <1 <1 <1 <1 <1-
Chloroform 12.7 9.16 54.5 4.71 8.42
Chloromethane <1 <1 <1 <1 <1
cis-1,2-Dichioroethehe 2.89 1.27 6.11 0.822 J 1
cis-1,3-Dichloropropene <0.5 <0.5 <0.5 <0.5 <0.5
Dibromochloromethane <0.5 <0.5 <0.5 <0.5 <0.5
Dibromornethane <1 <I ci <1 <1
Dichlorodifluoromethane <1 <I ci <1 <1
Ethylbenzene . <1 <1 <1 <1 <1
Hexachlorobutadiene <0.6 <0.6 <0.6 <0.6 <0.6
Isopropylbenzene ci <1 <1 <1 <1
m-,p-Xylene <2 <2 <2 <2 <2
MEK (2-Butanone) <10 <10 <10 <10 <10

1 of 4



TABLE C-S58 1 75
IRA SYSTEM EFFLUENT SAMPLE ANALYTICAL RESULTS

ANNUAL OPERATIONS REPORT -2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN

Defense Depot Memphis, Tennessee

Sample ID Effluent Effluent Effluent Effluent Effluent
Date 1(9/2008 4/16/2008 7/7/2008 10/17/2008 1/21/2009

Methyl t-butyl ether (MTBE) <5 <5 <5 <5 <5
Methylene chloride <1 <1 <1 <1 <1
MIBK (methyl isobutyl ketone) <10 <10 <10 <10 <10
Naphthalene <1 <1 <1 <1 <1
n-Butylbenzene <1 <1 <1 <1 <1
n-Propylbenzene <1 <1 <1 <1 <1
o-Xylene <1 <1 <1 <I <1
p-Isopropyltoluene <1 <1 <1 <1 <1
sec-Butyibenzene <1 <1 <I <1 <1
Styrene <1 <1 <1 <1 <1
tert-Butylbenzene <1 <I <1 <1 <1
Tetrachloroethene 9.09 7.83 1.04 18.5 0.704 J
Toluene <1 <1 <1 <1 <1
trans-i 2-Dichloroethene 0.301 J <1 1.02 <1 <1
trans-1,3-Dichloropropene <1 <1 <1 <1 <1
Trichloroethene 26.1 13.3 32.1 18 11.1
Trichlorofluoromethane <1 <1 <1 ci <1
Vinyl acetate <5 <5 <5 <5 <5
Vinyl chloride <1 <1 <1 <1 <1

Semi-volatile Organic Comnounds - SW8270B ug/L
1,2,4-Trichlorobenzene NC <1 1.1 NC <10.5 NC
1,2-Dichlorobenzene NC <1 1.1 NC <10.5 NC
1,3-Dichlorobenzene NC <11.1 NC <10.5 NC
1,4-Dichlorobenzene NC <11.1 NC <10.5 NC
2,4,5-Trichlorophenol NC <11.1 NC <10.5 NC
2,4,6-Trichlorophenol NC <11.1 NC <10.5 NC
2,4-Dichlorophenol NC <1 1.1 NC <10.5 NC
2,4-Dimethylphenol NC <1 1.1 NC <10.5 NC
2,4-Dinitrophenol NC <55.6 NC <52.6 NC
2,4-Dinitrotoluene NC <1 1.1 NC <10.5 NC
2,6-Dinitrotoluene NC <1 1.1 NC <10.5 NC
2-Chloronaphthalene NC <11.1J NC <10.5 NC
2-Chlorophenol NC <1 1.1 NC <10.5 NC
2-Methylnaphthalene NC <11.1 NC <10.5 NC
2-Methylphenol NC <11.1 NC <10.5 NC
2-Nitroaniline NC <55.6 NC <52,6 NC
2-Nitrophenol I'C <1 1.1 NC <10.5 NC
3,3'-Dichlorobenzidine NC <22.2 NC <21.1 NC
3-,4-Methyiphenol NC <55.6 NC <10.5 NC
3-Nitroaniline NC <55.6 NC <52.6 NC
4,6-Dinitro-2-methylphenol NC <55.6 NC <52.6 NC
4-Bromophenyl-phenylether NC <11.1 NC <10.5 NC
4-Chloro-3-methylphenol NC <11.1 NC <10.5 NC
4-Chloroaniline NC <22.2 NC <10.5 NC
4-Chlorophenyl-phenyl ether NC . <11.1 NC <10.5 NC
4-Nitroaniline NC <55.6 NC <52.6 NC
4-Nitrophenol NC <55.6 NC <52.6 NC
Acenaphthene NC <1 1.1 NC <10.5 NC
Acenaphthylene NC <1 1.1 NC <10.5 NC
Anthracene NC <1 1.1 NC <10.5 NC
Benzo(a)anthracene NC <1 1.1 NC <10.5 NC

2 of 4



TABLE C-5 98z' 176
IRA SYSTEM EFFLUENT SAMPLE ANALYTICAL RESULTS

ANNUAL OPERATIONS REPORT -2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN

Defense Depot Memphis, Tennessee

Sample ID Effluent Effluent Effluent Effluent Effluent
Date 1/912008 4/16/2008 7/7/2008 10/17/2008 1/21/2009

Benzo(a)pyrene NC <1 1.1 NC <10.5 NC
Benzo(b)fluoranthene NC <1 1.1 NC <10.5 NC
Benzo(g,h,i)Perylene NC <1 1.1 NC <10.5 NC
Benzo(k)fluoranthene NC <11.1 NC <10.5 NC
Benzoic acid NC <55.6 NC <52.6 NC
Benzyl alcohol NC <1 1.1 NC <10.5 NC
Bis(2-Chloroethoxy)Methane NC <1I1.IJ NC <10.5 NC
Bis(2-Chloroethyl)ether NC <11.1 NC <10.5 NC
bis(2-Chloroisopropyl)ether NC <11.1 NC <10.5 NC
bis(2-Ethylhexyl)phthalate NC <11.1 NC <10.5 NC
Butylbenzylphthalate NC <11.1 NC <10.5 NC
Chrysene NC <1 1.1 NC <10.5 NC
Dibenzo(a,h)Anthracene NC <1 1.1 NC <10.5 NC
Dibenzofuran NC <1 1.1 NC <10.5 NC
Diethylphthalate NC <1 1.1 NC <10.5 NC
Dimethylphthalate NC <1 1.1 NC <10.5 NC
Di-N-Butylphthalate NC <11.1 NC <10.5 NC
Di-n-octylphthalate NC <11.1 NC <10.5 NC
Fluoranthene NC <11.1 NC <10.5 NC
Fluorene NC <1 1.1 NC <10.5 NC
Hexachlorobenzene NC <1 1.1 NC <10.5 NC
Hexachlorobutadiene NC <1 1.1 NC <10.5 NC
Hexachlorocyclopentadiene NC <1 1.1 NC <10.5 NC
Hexachloroethane NC <1 1.1 NC <10.5 NC
lndeno(1,2,3-cd)pyrene NC <11.1 NC <10.5 NC
Isophorone NC <11.1 NC <10.5 NC
Naphthalene NC <11.1 NC <10.5 NC
Nitrobenzene NC <11.1 NC <10.5 NC
N-Nitroso-di-n-propylamine NC <1 1.1 NC <10.5 NC
N-Nitrosodiphenylamine NC <1 1.1 NC <10.5 NC
Pentachlorophenol NC <55.6 NC <52.6 NC
Phenanthrene NC <1 1.1 NC <10.5 NC
Phenol NC <11.1J NC <10.5 NC
Pyrene NC <1 1.1 NC <10.5 NC

Total Metals - SW6O1 OB uo/L
Aluminum, Total NC <100 NC <100 NC
Arsenic, Total NC <10 NC 0.436 J NC
Barium, Total NC 98.7 NC 99.9 NC
Beryllium, Total NC <10 NC <10 NC
Cadmium, Total NC <10 NC <10 NC
Calcium, Total NC 19600 NC 23000 NC
Chromium, Total NC <20 NC <20 NC
Cobalt, Total NC <20 NC <20 NC
Copper, Total NC <20 NC <20 NC
Iron, Total NC <100 NC 382 NC
Lead, Total NC <5 NC 1.44 NC
Magnesium, Total NC 10900 NC 12100 NC
Manganese, Total NC 16.1 NC 78.2 NC
Nickel, Total NC <40 NC <40 NC
Potassium, Total NC 773 J NC 839 J NC
Silver, Total NC <10 NC <10 NC

3 of 4



TABLE C-5 982 177
IRA SYSTEM EFFLUENT SAMPLE ANALYTICAL RESULTS

ANNUAL OPERATIONS REPORT - 2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN

Defense Depot Memphis, Tennessee

Sample ID Effluent Effluent Effluent Effluent Effluent
Date 119/2008 4/16/2008 7/7/2008 10/117/2008 1/21/2009

Sodium, Total NC 20500 NC 24400 NC
Vanadium, Total NC <10 NC <10 NC
Zinc, Total NC 33 NC 42.7 NC
Antimony, Total NC <1 NC <1 NC
Selenium, Total NC 1.51 NC 0.984 J NC
Thallium, Total NC <0.2 NC <0.2 NC
Mercury NC <0.2 NC <0.2 NC

Notes:
pg/L micrograms per liter

< Analyte not detected above RL
B The analyte was found in the associated blank, as well as in the sample.
J The analyte was positively identified, but the quantitation is an estimate.
NC Not Collected

4 of 4
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TABLE C-6 982 179
GROUNDWATER QANOC SAMPLE ANALYTICAL RESULTS - APRIL 2008

ANNUAL OPERATIONS REPORT -2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN

Defense Depot Memphis, Tennessee

Well MW-31-71 6DUP MW-44-69DUP MW-15090.5DUP MW-157.74.80UP MW-159-81.l1DUP
Lab ID 1-080413409-36 L08040409-35 L08040409-02 L08040444-12 L08040409-01
Date 4/11/2008 4111/2008 4/11/2008 411412008 4/11/2008

Volatile Organic Compounds -SW8260B units
1, 1, 1,2-Tetrachloroethane ug/L <0.5 <0.5 <0.5 <0 5 <0.5
1,1,1-Trichloroethane ug/L 5.92 <1 <1 <1 <1
t,I,2,2-Tetrachloroethane ug/L 0.446 J <0.5 2020 10.1 361
1,1,2-Trichloroethane ug/L <1 <I 23.4 0.29 J 115
1I1-Dichloroethane ug/L 2.61 <1 <1 <1 <1
1,1-Dichloroethene ug/L 17.4 <1 0.997 J <1 4 38
1I1-Dichloropropene ug/L <1 <1 <1 <I <I
1,2,3-Trichlorobenzene ug/L <1 <1 <1 <1 <1
1,2,3-Trichloropropane ug/L <1 <1 <I < <I
1,2,4-Trichlorobenzene ug/L <1 <1 <1 <I <1
1,2,4-Trimethylbenzene ug/L <1 <1 <1 <1 <1
1 ,2-Dibromoc-3-chloropropane ug/L <2 <2 <2 <2 <2
1,2-Dibromoethane ug/L <I <1 <I <I <1
1,2-Dichlorobenzene ug/L <1 <I <1 <1 <1
1,2-Oichloroethane ug/L <0.5 <0.5 0.401 J <0.5 1.2
1,2-Dichloropropane ug/L <I <1 <1 <1 <1
1,3,5-Trinmethylbenzene ug/L <I <I <1 <1 <1
1,3-Dichlorobenzene ug/L <1 <1 <1 <1 <1
1,3-Dichloropropane ug/L <0.4 <0.4 <0.4 <0.4 <0.4
I1,4-Dichlorobenzene ug/L <0 5 -cO < 0.5 <0.5 <0 5
1-Chlorohexane ug/L <1 <1 <1 <1 <1
2,2-Dichloropropane ug/L <1 <1 <I <I <I
2-Chiorotoluene ug/L <1 <1 <I <I <I
2-Hexanone ug/L <10 <10 <10 <10 <10
4-Chlorotoluene ug/L <1 <I <1 <1 <I
Acetone ug/L <10 <10 2.928B 7.87 8 8.628B
Benzene ug/L <0.4 <0.4 <0.4 <0.4 <0.4
Bromobenzene ugIL <1 <1 <1 <1 <1
Bromochloromethane ug/L <1 <1 <1 . <1 <1
Bromodichloromethane uglL <0.5 <0.5 <0.5 <0.5 <0.5
Bromotorm ug/L <I <1 <I <I <1
Bromornethane ug/L <1 <1 <1 <1 <1
Carbon disulfide ug/L <1 <1 <1 <1 <1
Carbon tetrachloride ug/L 0.539 J 1.28 <I 0.53 J <I
Chlorobenzene . ug/L <0.5 <0.5 <0.5 <0.5 <0.5
Chlorcethane ug/L <1 <1 <1 <1 <1
Chloroform ug/L 1.19 0.586 1.9 10.8 1.33
Chloromethane ug/L <I <1 <1 <1 <1
cis-1,2-Dichloroethene ug/L 5.67 <1 57 0.741 J 1350
cis-1,3-Dichloropropene ug/L <0.5 <0.5 <0.5 <0.5 <0.5
Dibromcchloromethane ug/L <0.5 <0.5 <0.5 <0.5 <0.5
Dibromomethane ug/L <1 <1 <1 <I <1
Dichlorodifluoromethane ug/L <1 <1 <1 <1 <1
Ethylbenzene ug/L <1 <1 <1 <1 <1
hexachloroboutadiene ug/L <0.6 <0.6 <0.6 <0.6 <0.6
lsopropylbenzene ug/L <1 <1 <1 <1 <1
nm-,p-Xylene ug/L <2 <2 <2 <2 <2
MEK (2-Butanone) ug/L <10 <10 <10 <10 <10
Methyl t-butyl ether (MTBE) ug/L <5 <5 <5 <5 <5
Methylone chloride ug/L <1 <1 <1 <1 <1
MIRK (methyl isobutyl ketone) ug/L <10 <10 <10 <10 <10
Naphthalene ug/L <1 <1 <1 <1 <1
n-Butylbenzene ug/L <1 <1 <1 <1 <1
n-Propylbenzene ug/L <1 <1 <1 <1 <1
o-Xylene ug/L <1 <1 <1 <1 <1
p-lsopropyltoluene ug/L <1 <1 <1 <1 <1
sec-Butytbenzene ug/L <1 <1 <1 <1 <1
Styrene ug/L <1 <1 <1 <1 <I
tert-Butylbenzene ug/L <1 <1 <1 <I <I
Tetrachloroethene ug/L 1.12 <1 11.8 <1 6.87
Toluene ug/L <1 <I <1 Ci <1
trans-1,2-Dichloroethene ug/L 2.14 <1 4.38 <1 37
trans-I 3-Oichloropropene ug/L <I <I <ci <1 <I
Trichloroethene -ug/L 16 1 1.14 1220 6.86 1250
Trichlorofluoromethane ugIL <1 <1 <1 <1 <1
Vinyl acetate ug/L <5 <5 <5 <5 <5
Vinyl chloride ug/L <I <1 0 708 J <I 7.14

Notes:
pg/L micrograms per liter
< Analyte not detected above RL
B Analyte was found in the associated blank.

J Analyte positively identified, but quantitation
1 Of 3



TABLE C-6 9 82 1
GROUNDWATER OA/QC SAMPLE ANALYTICAL RESULTS.- APRIL 2008

ANNUAL OPERATIONS REPORT -2008
DUNN FIELD GROUNDWATER IRA -YEAR TEN

Defense Depot Memphis, Tennessee

Well MW-165A-73.9DUP MW-167-76.5DUP MW-170-77.7DUP MW-236DUP TBO411O8-IS-4
Lab ID L08040409-37 108040409-34 L08040409-38 108040444-30 L08040409-40
Date 4/11/2008 4111/2008 4/11/2008 4/1 4/2008 4/11/2008

Volatile Organic Compounds -SW8260B units
l,l,l,2-Tetrachloroethane ug/L <0.5 <0.5 <0 5 <0 5 <05
.1, 1 1-Tnichloroethane ug/L <I <I <1 <1 <I1

1. 1 2,2-Tetrachloroethane ug/L <0.5 <0.5 <0.5 <0 5 <0 5
1,1,2-Trichloroethane ug/L <1l <I <1 <1 < 1
1,1-Dichloroethane ug/L < 1 <1l 0. 1S5J <1<1
1.1-Dichloroethene ug/L <1 <1 <I < 1 < I
1,1-Dichloropropene ug/L <1 < 1 <1 <I I.
l12,3-Trichlorobenzene ug/L < 1 <I1 0.359 J ci <1
1,2,3-Trichloropropane ug/L <1 <1 < I <1 <1
I1,2,4-Trichlorobenzene ug/L 1 <I 0 275 J <1 <I
1,2,4-Trimethylbenzene ug/L <I <1 <1 <1 <I
1,2-Dilbromo-3-chloropropane ug/L <2 <2 <2 <2 <2
1,2-Dibromoethane ug/L <I <I <1 <I <I
1,2-Dichlorobenzene ug/L <I <I 0.144] <1~ <1
1 .2-Dichloroethane ug/L <03.5 <0.5 <0 5 <0 5 <0.5
1,2-Dichloropropane ug/L <1 <1 <1 -ci ci
1,3,5-Trimethylbenzene ug/L <1 <1 0.364 B <1 0.313 B
1,3-Dichlorobenzene ug/L <1 <1 <I <I <1
1 .3-Dichloropropane ug/L <0 4 <0.4 <0,4 <0.4 <0 4
1 .4-Dichlorobenzene ugh. <0 5 <0 5 <0.5 <0.5 <0.5
1-Chlorohexane ugh. <1 <I <I <I<
2,2-Dichloropropane ug/L <I <I <1 <1 <I
2-Chlorotoluene ug/L ci <1 <1 <1 <1
2-Hexanone ug/L <10 <10 <10 <10 <10
4-Chlorotoluene ug/L <I <1 <1 <1 <1
Acetone ug/L <10 5.248 8 218 < 10 3.09J
Benzene ug/L <0.4 -cC 4 <0 4 <0.4 <0 4
Bromobenzene ug/L <1 <1 <I <I <1
Bromochloromethane ug/L ci -ci -ci -ci -
Bronmodichloromethane ugh1- <0.5 <0.5 <0.5 <0.5 <0.5
Bromofornm ug/L <I ~ <1 <ci 0.894J
Bromomethane ug/L <1 <I 1.35 B <10.71 8J
Carbon disulfide ug/L <1 <1 ci .J OJ<I
Carbon tetrachloride ug/L 1.25 <1 <1 <1 <1
Chlorobenzene ug/L <0.5 <0.5 <0 5 <0.5 -'05
Chloroethano ugIL <1 <1 <1 <1 <1
Chloroform ug/L 3 97 <0.3 <0.3 <0.3 <0.3
Chloromethane ugh. <I <I <1 <1 <1
cis-1,2-Dichloroethene ugh. 1 06 -ci <c <1 <1
cis-1 .3-Dichoropropene ugh. <0.5 <0.5 <0.5 <0.5 <0.5
Dilbronmochloromethane ug/L <0.5 <0.5 <0.5 <0.5 0.698
Dibromomethane ug/L -ci -i <1 <1 -c
Dichlorodifluoromethane ug/L <1 <I <1 <1 <1
Ethylbenzene ug/L <1 1j <1 <1 <i
Hexachlorotbutadiene ug/L <0 6 <0 6 <0.6 <0.6 <0.6
lsopropylbenzene ug/L 1l <I 0 587 J <I <1
nm-,p-Xylene ug/L <2 <2 <2 <2 <2
MEK (2-Butanone) ug/L <10 <10 <10 <10 - <10
Methyl t-butyl ether (MTBE) ug/L -'5 <5 <5 <5 <5
Methylene chloride ug/L <1 <1 <I <1 7.18
MIBIK (methyl isobutyl ketone) ug/L <10 <10 <10 <10 <10
Naphthalene ug/L <1 l 0.78 B <I <1
n-Butylbenzene ug/L <I <1 <1 <1 <1
n-Propylbenzene ug/L <I <I 0.235 B <1 <1
o-Xylene ug/L <1 <1 0.611] <1~ <1
p-lsopropyltoluene ug/L <1 <I 0.48] J1 <1
sec-Butyllbenzene ug/L <1 <1 <1 <1 <1
Styrene ug/L <1 <1 0.6868B <1 0.649J
lert-Butylbenzene ugh. <1 <1 <I <1 <1
Tetrachloroethene ugh. 0.267 J <I <1 <1 <I
Toluene ug/L <1 <1 <1 <1 <1
trans-1.2-Dichloroethene ug/L <I <1 <1 <1 <1
trans-i1.3-Dichloropropene ug/L <1 <I <1 <1 <1
Trichloroethene ug/L 31.1 <1 <1 <1 <1
Trichlorofluorormethane ug/L <1 <1 <I <1 <1
Vinyl acetate ug/L <5 <5 <5 <5 <5
Vinyl chloride ug/L <1 <1 <1-c <

Notes:
pg/L micrograms per liter

Analyte not detected above RL
B Analyte wvas found in the associated blank.

J Analyte positively identified, but quantitation

2 of 3



TABLE C-6 8C 8
GROUNDWATER QA'QC SAMPLE ANALYTICAL RESULTS -APRIL 2008

ANNUAL OPERATIONS REPORT -2008
DUNN FIELD GROUNDWATER IRA -YEAR TEN

Defense Depot Memphis, Tennessee

Well TB-041408-IS-4 TB-041508-ISA4 TB-041608-lS-4 RB1-IS-4 RB2-IS-4
Lab ID L08040409-40 L08040486-03 L08040517-23 L08G40409-54 L08040444-32
Date 4114/2008 4115/2008 4/16/2008 4/i1112008 4/14/2008

Volatile Organic Compounds -SW8260B units
1,1,1,2-Tetrachloroethane ug/L <0 5 <0.5 <0.5 <0.5 <0 5
1,1,1-Triehlorcethane ug/L <1 <1 <I ci <1
1,1.2.2-Tetrachloroethane ugIL <0 5 <0.5 <0.5 <0.5 <0.5
1,1,2-Trichloroethane ugIL <I <1 <I <1 <1
1I1-Dichloroethane ugIL <I <1 'I <1 <1
1l1-Dichloroethene ugIL <1 <I <1 <1 <1
1.1-Dichloropropene ug/L <1 <I <1 <1 <1
1,2,3-Trichlorobenzene ug/L <I <1 <I <1 <I
1.2,3-Trichloropropane ugIL <1 <I <1 <1 <1
1,2,4-Trichlorobenzene ugIL <1 <I <1 <1 <1
1,2,4-Trimethylbenzene ugIL <I <1 <1 <1 <I
1,2-Dibromo-3-chloropropane ug/L <2 <2 <2 <2 <2
1,2-Dibromoethane ug/L <1 <1 <1 <1 I1
1,2-Dichlorobenzene ug/L <1 <1 <1 <1 <1
1,2-Dichloroethane ug/L <0 5 <0.5 <0.5 <0 5 <0.5
1,2-Dichloropropane ug/L <1 <I <1 <1 <1
1,3,5-Trimethylbenzene ug/L <1 ci <1 <I 0.308
1,3-Dichlorobenzene ug/L <1 <1 <1 <1 <I
1 .3-Dichloropropane ug/L <0.4 <0 4 <0.4 <0.4 <0.4
1,4-Dichlorobenzene ug/L <0.5 <0 5 0.127 J 1 7 <0.5
1-Chlorohexane ug/L <1 <1 <1 <I <1
2.2-Dichloropropane ug/L <1 <1<I<I<
2-Chlorotoluene ug/L <1 <1 <I<1<
2-Hexanone ug/L <10 <10 <10 <10 <10
4-Chlorotoluene ug/L <I <1 <I <1 <I
Acetone ug/L 4.47 B 2.59 B <10 <10 <00
Benzene ug/L <0.4 <0.4 <0.4 0 288 J <0.4
Bromobenzene ug/L <1 <I <1 <1 <I
Bramochloromethane ug/L <1 <1 <1 <1 <1
Bromodichloromethane ugIL <0.5 <0.5 <0 5 <0.5 <0 5
Bromoform ugiL <I <1 1.36 <1 <1
Bromomethrane ug/L <1 <1 <1 <1 0 645 B
Carbon disulfide ug/L <1 <1 <1 <1 'I
Carbon tetrachloride ug/L <1 <I <1 <1 <1
Chlorobenzene ug/L <0.5 <0.5 <0 5 <0.5 <0.5
Chloroethane ug/L <1 <I <I <1 <1
Chloroform ug/L <0.3 '0 3 <0.3 <0.3 <0 3
Chloromethane ug/L <1 <1 <I <1 <1
cis-1,2-Dichloroethene ug/L <1 <1 <1 <1 <I
cis-1,3-Dichloropropene ug/L <0.5 <0.5 <0 5 <0.5 <0.5
Dibronmochloromethane ug/L <0.5 0.427 J 1.02 <0.5 <0.5
Dibromomethane ug/L <1 <I <1 <1 <1
Dichlorodifluormmothane ug/L <1 <1 <1 <1 <I
Ethylbenzene ug/L <1 <1 '1 0.309 J <1
Hexachlorobutadiene ug/L <0.6 <0.6 <0.6 <0 6 <0.6
tsopropyllbenzene ugIL <1 <I <1 <1 <1
m-,p-Xylene .ug/L <2 <2 <2 <2 <2
MEIK (2-Butanone) uglL <10 <10 <10 <10 <00
Methyl t-butyt ether (MTBE) ug/l. <5 <5 <5 <5 <5
Methylene chlonide ug/L 6.33 3 91 4.13 <1 1.578B
MIBIK (methyl isolbutyl ketone) ug/L <110 <10 <10 <10 <10
Naphthalene ug/L <1 <I <1 <1 <1
n-Butytbenzene ug/L <1 <1 <1 <1 <1
n-Propylbenzene ug/L <1 <1 <1 <I <1
o-Xylene ug/L <1 <I <I <I <1
p-Isopropyltoluene ug/L <1 <1 <I <1 <1
sec-Butytbenzene ug/L <1 <1 <1 <I <1
Styrene ug/L <1 <1 <1 <I <1
tert-Butylbenzene ug/L <1 <1 <I <I <1
Tetrachloroethene ug/L <1 <1 <1 <I <1
Toluene ug/L <1 <1 <I 0.74 J 0.365J
trans-1,2-Oichloroethene ug/L <1 <1 <1 <I <1
trans-1,3-Dichloropropene ug/L <I <1 <I <I <1
Trichlonoethene ug/L <1 <1 <1 <1 <1
Trichlorofluoromethane ug/L <1 <1 <1 <1 <I
Vinyl acetate ug/L <5 <5 <5 <5 <5
Vinyl chloride ug/L <I <1 <1 <1 <

Notes'
pg/L micrograms per liter

< Anatyte not detected above RIL
B Analyte was found in the associated blank

J Analyte positively identified, but quantitation
3 of 3
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TABLE C-7 9 82 8
GROUNDWATER OA/QC SAMPLE ANALYTICAL RESULTS -OCTOBER 2008

ANNUAL OPERATIONS REPORT -2008
DUNN FIELD GROUNDWATER IRA -YEAR TEN

Defense Depot Memphis, Tennessee

Well MW-03 DUP7 MW-32DUP8 MW-74DUP10 MW-132DUP1I MW-1S4DUP9
Lab ID L08100653-06 L08100573-18 L08100653-07 L-08100600,40 L08100600-16
Date 10/21/2008 10/17/2008 10/21/2008 10/20/2008 10/2012008

Volatile Organic Compounds -SW8260B units
11,1,l2-Tetrachloroethane ug/L <0.5 <0. <0.5 <0 5 <0 5
1,1,1-Trichloroethane ugIL 0.324 J <I <1 <I <1
1,1 .2.2-Tetrachtoroethane ug/L 2.19 <0.5 0.49 J 0.277 J <0.5
1,1,2-Trichloroethane ug/L <I <1 <I <1 <
1,1-Dichloroethane ug/L 0 442 J <1 <1 <1 <
1,1-Dichioroethene ug/L 17 9 <1 <I <1 <
1,1-Dichloropropeno ug/L <1 'I <1 <1 <I
1,2,3-Trichlorobenzene ug/L <1 <I <1 <1 <1
1,2,3-Trichloropropane ug/L <I <1 <1 <1 <1
1,2,4-Trichlorobenzene ug/L <1 <1 <1 <1 <1
1,2,4-Trimethylbenzene ug/L <1 <I <1 <1 <I
1,2-Dalbromno-3-chloropropane ug/L <2 <2 <2 <2 <2
1I2.2Dibromoethane ug/L <1 <1 <1 <I <1
1,2-Dichlorobenzene ug/L <1 <1 <1 <1 <1
1,2-Dichloroethane ug/L <0 5 <0.5 <0.5 <0.5 <0.5
1,2-Dichloropropane ug/L <1 <1 <1 <1 <1
1,3,5-Trimethylbenzene ug/L <1 <1 <1 -ci <1
1,3-Dichlorobenzene ug/L <1 <1 <1 <I <1
I1.3-Dichloropropane ug/L <0.4 <0 4 <0.4 <0.4 <0.4
1 .4-Dichlorobenzene ug/L <0 5 0.6303 B <0.5 <0.5 <0.5
1 -Chlorohexane ug/L <1 -ci <1 '4 <1
2,2-Dichloropropane ug/L <1 <I <1 <1 <1
2-Chlorotoluene ug/L <1 -ci <' <1 <1
2-Hexanone ug/L <10 <10 <10 <10 <10
4-Chlorotoluene ug/L <I <1 -ci <1 <1
Acetone ug/L 3.01 J 14.8 8 <10 <10 <10
Benzene ug/L <0.4 <0.4 <0.4 '0.4 <0.4
Bromobenzene ug/L <I <1 <I <1 <1
Broniochloromethane ug/L . < <1 <1 <1 <1
Bromodichloromethane ugh. <0. <0.5 <0.5 '0.5 <0.5
Brorroform ugh. <I <1 <1 <1 <1
Bromomethane ugh. <1 <1 <1 <I -I
Carbon disulfide ug/L <1 <1 <1 <1 <1
Carbon tetrachloride ug/L '1 <1 <1 -ci <1
Chlorobenzene ug/L <0 5 <0.5 <0.5 <0.5 <0.5
Chloroethano ug/L <1 <1 <1 <I <1
Chloroform ug/L 0.187 i 0.206 J <0 3 <0.3 <0.3
Chloromethane ug/L <1 <1 <1 <1 <1
cis-1.2-Dichloroethene ug/L <1 2.12 <1 <1 <1
cis-1 .3-Dichloropropene ug/L <0.5 <0.5 <0.5 <0. <0 5
Dilbronmochloromethane ug/L <0.5 <0.5 <0.5 <0.5 <0.5
Dibromomethane ug/L <1 <1 <I <I <1
Dichlorodifluoromethane ug/L <1 <1 <1 <I <1
Ethylbenzene ug/L <1 <1 <1 <1 <1
Hexachlorobutadiene ug/L <0.6 <0.6 <0.6 <0 6 <0.6
Isopropylbenzene ug/L <I <1 <1 <1 <I
m-,p-Xylene ugfL <2 <2 <2 <2 <2
MEK (2-Butanone) ugh. <10 <10 <10 <I0 <10
Methyl t-butyl ether (MTBE) ug/L <5 <5 <5 <5 <5
Methylene chloride ug/L <1 <I <1 <1 <I
MIBK (methyl isobutyl ketone) ug/L <10 <10 <10 <10 <10
Naphthalene ug/L <1 <1 <1 <1 <I
n-Butyllbenzene ug/L <1 <1 <1 <1 <1
n-Propyllbenzene ug/L <1 <1 <1 <1 <1
c-Xylene ug/L <1 <1 '1 <1 <1
p-tsopropyltoluene ug/L <1 <1 <1 <1 <1
sec-Butylbenzene ugl <1 <1 <1 <1 <1
Styrene ug/L <I <I <I <1 <1
tert-Butylbenzene ug/L <1 <I <1 <1 <1
Tetrachloroethene ugl 913 <1 0 8671J 0.675 J <1
Toluene ug/L <I 0.341 B <1 <1 <1
trans-1,2-Dichloroethene ug/L <I <1 <I <1 <1
trans-1i3-Dichloropropene ug/L <I <1 <I <1 <1
Trichiorcethene ug/L 10.2 3.47 0 471 J <1 <I
Trichiorofluoromethane ug/L <I <1 <1 <1 <I
Vinyl acetate ug/L <5 <5 <5 <5 <5
Vinyl chloride ug/L <1 <1 <1 '1 <1

pg/L micrograms per liter
< Analyto not detected above RL

B Anatyte was found in the associated blank.
Analyte positively identified, but quantitation estimated.
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TABLE C-7 982 184
GROUNDWATER ONOQC SAMPLE ANALYTICAL RESULTS -OCTOBER 2008

ANNUAL OPERATIONS REPORT -2008
DUNN FIELD GROUNDWATER IRA -YEAR TEN

Defense Depot Memphis, Tennessee

Well MW-i172 DUP1 MW-187 DUP2 MW-225 DUP3 MW-236 DUP4 MW-240 DUP5
Lab ID [-08100573,46 L08100573-51 L08100573-42 L08100693-07 L08100653-13
Dale 10116/2008 10/16/2008 10/17/2008 10/2212008 10/21/2008

Volatile Organic Compounds - SW8260B units
.1, 1,2-Tetrachloroethane ug/L <0 5 <0 5 <0 5 <0.5 <0.5

1, 1, 1-Trichloroethane ug/L < I i <1 < I I
i,i1,2,2-Tetrachloroethane ugIL <0.5 <0.5 22.8 <0.5 <0 5
l,l,2-Trichloroethane ug/L <1 <1 <1 I <1
lIl-Dichlonoethane ug/L <I < 1 <1 <<1
lIl-Dichloroetheno ug/L <I < 1 I < <1
I,-Dichloropropene ug/L ci <1 <1 < <1
1,2,3-Trich lorobenzene ug[L <1 <1 <1 <1<
1,2,3-Trichloropropane ug/L <1 <1 -c -c < 1
1,2,4-TricJhIorobenzene ug/L <1 <I I<1 ci,
i. 2.4-Trimethylbenzene ug/L <I <I <1 1 <1I
1,2-Dilbromo-3-ehloropropane ug/L <2 <2 <2 <2 2
1,2-Dibronmwthane ug/L <1I <1 1 I<
1,2-Dichlorobenzene ug/L <1 <1 <1<I<
1 .2-Dichloroethane ug/L <0.5 <0.5 <0 5 <0.5 <0.5
1,2-Dichloropropane ug/L <1 <I <1 cI <1
1,3,5-Trimethylbenzene ug/L <1 <1 <I ci <1
1,3-Dichlorobenzene ug/L ci ~ <1 <1 <1
1,3-Dichloropropane ug/L <0.4 <0.4 <0.4 <0 4 <0.4
1 ,4-Dichlorobenzene ug/L <0.5 <0.5 <0.5 <0 5 -0OS
1-Chlorohexane ug/L <1 <1 <1 <1 ci
2,2-Dichloropropane ug/L <1 <1 <I <I <I
2-Chlonotoluene ug/L <I <I <1 <1 <1
2-H-exanone ug/L <10 <10 <10 <10 <00
4-Chlorotoluene ug/L <1 <1 <1 <1 -ci
Acetone ugIL <10 <10 2.84 B <10 <10
Benzene ug/L <0.4 <0 4 <0.4 <0 4 <0.4
Bnomolbenzene ug/L <1 -I -ci <1 <1
Bromochlorbnmethane ug/L -ci -I <1 <1 '1
Bromodichloromethane ug/L <0.5 <0.5 <0.5 <0.5 <0.5
Bromoforni ug/L <1 <1 <1 <1 <1
Bromomethane ug/L 2.998 <I -ci <1 <1
Carbon disulfide ug/L <1 <1 <1 <I <I
Carbon tetrachloride ug/L <1 <I<1 <I <I
Chlorobenzene ug/L <0.5 <0.5 <0.5 <0.5 <0.5
Chloroethane ug/L <1 < . <1 <1 <1
Chloroform ug/L <0.3 0 183 J 0.149 J <0.3 <0.3
Chloromethane ug/L ~ <1 <1 0.259 B <1
cls-1,2-Dichloroethene ug/L <I <I 0 321 J <ci 1.01
cis-1,3-Dichloropropene ug/L <05 <0.5 <0 5 <0.5 <0.5
Dibromochloronethane ug/L <0.5 <0.5 -c0 5 <0.5 <0.5
Dibromomethane ug/L <1 <I <1 <1 <1
DichlIorodifluoromethane ug/L <I <I <1 <1 <1
Ethylbenzene ug/L <1 <I <1 <1 <1
Hexachlorobutadiene ug/L <0.6 <0.6 <0.6 <0.6 <0.6
Isopropylbenzene ug/L i1 <1 <1 <1 <I
m-,p-Xylene ug/L <2 <2 <2 <2 <2
MEK (2-Butanone) ug/L <10 <10 <10 <10 <10
Methyl t-butyl ether (MTBE) ug/L <5 <5 <5 <5 <5
Methylene chloride ug/L <1 <1 -<1 <1 <I
MlBK (methyl isolbutyl ketone) ug/L <10 <10 <10 <10 <10
Naphthalene ug[L <1 <1 <1 <I ~
n-Butylbenzene ug/L <1 <1 <1 <I <1
n-Propylbenzene ug/L <1 <1 <1 <I <1
o-Xylene ug/L <1 -i I1 <1 <
p-lsopropyltoluene ug/L <1 <1 <1 <1 <1
sec-Butylbenzene ug/L <1 <1 <1 <1 <1
Styrene ug/L <1 <1 <1 <1 <1
tert-Butylbenzene ug/L <I <I <'1 - <I <1
Teltachlonoethene ug/L <1 <1 0.652 J <I <I
Toluene ug/L <I <I <1 <1 <1
trans-l,2-Dichloroethene ug/L <1 <1 <1 <I <I
trans-I,3-Diehlonoprolpene ug/L -ci< <I <1 <I
Trichloroethene ug/L <I <1 8.66 <1 1.63
Trichlorofluoromethane ughL <1 <1 <I <I <I
Vinyl acetate ug/L <5 <5 <5 <5 <5
Vinyl chloride ughL <1 <1 <1 -ci <1

Notes:
pg/L micrograms per liter
<c Analyte not detected above RL
B Analyte was found in the associated blank

Analyte positively identified, but quantjtation estimated.
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TABLE C-798 1 5
GROUNDWATER ONOQC SAMPLE ANALYTICAL RESULTS - OCTOBER 2008

ANNUAL OPERATIONS REPORT -2008
DUNN FIELD GROUNDWATER IRA -YEAR TEN

Defense Depot Memphis, Tennessee

Well TB-101608-IS-5 TB2-101708.IS-5 TB-1D1708-lS-5 TB-I0I508-lS-5
Lab 1D L08100573-48 L08100573-52 L08100573-40 L08100600-03
Date 10/1612008 10/17/2008 10/17/2008 10/20/2008

Volatile Organic Compounds -SW8260B units
1,1,1,2-Tetrachloroethane ug/L <0.5 <0.5 <0.5 <0.5
1,1,1-Trichloroethane ug/L <1 <1 <I 'Cl
1,1,2,2-Tetrachloroethane ug/L <05 <0.5 <0.5 <0.5
1,I,2-Trichloroethane ug/L <1 <1 <I <1
1,1-Dichloroethane ug/L <1 <1 <1 <1
1,1-Dichloroethene ug/L <1 <1 <1 <I
Il1-Dichloropropene ug/L <I <I <1 <1
1,2,3-Trichlorobenzene ug/L -ci <1 <1 <1
1,2,3-Trichloropropane ug/L <1 <1 <1 <1
1,2,4-Trichlorobenzene ug/L <I <I <I <1
1,2,4-Trinmethylbenzene ug/L <1 <1 <1 <1
I1,2-Dibromo-3-chloropropane ug/L <2 <2 <2 <2
1,2-Dibromoethane ug/L <1 <1 <I <1
1,2-Dichlorobenzene ugIL <1 <1 <I <1
1,2-Dichloroethane ug/L <0.5 <0.5 <0.5 <0 5
1,2-Dichloropropane ug/L ci <1 <1 'I
1,3,5-Trimethylbenzene ug/L <1 <1 <I <1
1,3-Dichlorobenzene ug/L <1 <1 <I ci
1,3-Dichloropropane ug/L <04 <0.4 <0.4 <0.4
1,4-Dichlorobenzene ug/L 0 161 J 1.02 1.44 1.09
1-Chlorohexane ug/L -I <1 <1 <1
2,2-flichloropropane ug/L <I <1 <1 <1
2-Chlorotoluene ug/L <1 <I <1 <1
2-Hexanone ug/L <10 <10 <10 <10
4-Chlorotoluene ug/L <I <1 <1 <1
Acetone ug/L <10 20.9 31.2 19.7
Benzene ugh.. <0.4 0.166]J 0.166]J 0.164 J
Bromobenzene ug/L <1 <1 <1 <
Bromochloromethane ug/L <1 Cl <1 <
Bromodichloromethane ug/L <0.5 <05 <0.5 <0.5
Bromoform ug/L <1 <1 <I <1
Bromomiethane ug/L <I 0.65 J 2.84 B 3.38B
Carbon disulfide ug/L <I <I <1 <1
Carbon tetrachloride ug/L <I <I <1 -ci
Chlorobenzene ug/L <0.5 <0.5 <0.5 <0.5
Chloroethane ug/L <1 <1 <1 <1
Chloroform ug/L <0.3 <0.3 <0 3 <0.3
Chloromethane ug/L <1 0.542 03 B 0.41 B
eis-1,2-Dichloroethene ug/L <1 <I <1 <1
cls-l,3-Dichloroprop~ene ug/L -<0 5 <0.5 <0.5 <0.5
Dibronmochloromethane ug/L <0 5 <0.5 <0.5 <0.5
Dibronmomethane ug/L <1 <1 <1 <1
Dichlorodifluoronmethane ug/L <1 <I <I <1
Ethylbenzene ug/L <1 ci <1 <1
Hexachlorobutadiene ugh. <0.6 <0.6 <0.6 <0.6
Isopropylbenzene ug/L <1 <1 <I <1
in-, p-Xylene ug/L <2 <2 <2 <2
MEK (2-Butanone) ug/L <10 5 59]J 4.81 J <10
Methyl t-butyl ether (MTBE) ug/L <5 <5 <5 <5
Methytene chloride ug/L <1 <1 <I <1
MIBK (methyl isolbutyl ketone) ug/L <10 <10 <10 <10
Naphthalene ug/L <1 0.317]J 0.277 J 0.424]J
n-Butylbenzene ug/L <I <1 <1 <1
n-Propyllbenzene ug/L <1 <1 ci <1
o-Xylene ug/L <1 <1 <1 <1
p-Isopropyltoluene ug/L <I <I Cl <1
sec-Butylbenzene ug/L <I <1 <1 <1
Styrene ug/L <I <1 <1 <1
tort-Butybenzene ug/L <I <1 <1 <1
Tetrachloroethene ug/L <I <1 <1 <1
Toluene ug/L <1 0.364]J 0.418 J 0.415]J
trans-1,2-Dichlonoethene ug/L <I ci <1 <1
trans-1,3-Dichloropropene ug/L <1 <1 <1 <1
Trichloroethene ug/L <I <I <1 <1
Trichlonafluoromethane ugfL <1 *<I <I <1
Vinyl acetate ug/L <5 <5 <5 <5
Vinyl chloride ug/L <1 <1 -ci

pg/L micrograms per liter
< Analyte not detected above RL
B Analyte was found in the associated blank.

Analyte positively identified, but quantitation estimated.
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TABLE C-7 9 2 .8
GROUNDWATER OANOC SAMPLE ANALYTICAL RESULTS -OCTOBER 200898 1 6

ANNUAL OPERATIONS REPORT -2008
DUNN FIELD GROUNDWATER IRA -YEAR TEN

Defense Depot Memphis, Tennessee

Well T8101308-lS-5 TB-101408
Lab ID L08100653.08 L08100693-02
Date 10/21/2008 10/2212008

Volatile Organic Compounds -SW8260B units
I,1,1,2-Tetrachloroethane ug/L <0.5 <0 5
l,1,1-Trichloroethane ug/L "1 <1
1,1.2.2-Tetrachloroethane ugIL <0 5 <0.5
1,1,2-Triehloroethane ug/L <I <I
1,1-Dichloroethane ug/L <1 <I
1l1-Dichioroethene ugIL <1 <1
1I1-Dichloropropene ugfL <1
1,2,3-Triehlorobenzene ug/L <1 <I
1,2,3-Trichloropropane ug/L <1 <1
1,2,4-Trichlorobenzene ug/L <1 <I
1,2,4-Trimethylbenzene ug/L <1 <I
1,2-Dibromo-3-chloropropane ug/L <2 <2
1,2-Dibromoethane ug/L <I <1
1,2-Dichlorobenzene ug/L <1 <I
1,2-Dichloroethane ug/L <0.5 <0.5
1,2-Dichloropropane ug/L <I <1
1,3,5-Trimethylbenzene ug/L <1 <1
1,3-Dichlorobenzene ugIL <1 <I
1 .3-Dichloropropane ugIL <0 4 <0.4
1.4-Dichlorobenzene ugIL 0.149 .J <0.5
1-Chlorohexane ug/L <1 <1
2,2-Dichloropropane ug/L <1 <I
2-Chlorotoluene ug/L <1 <I
2-Hexanone ug/L <10 <10
4-Chlorotoluene ug/L <1 <I
Acetone ug/L <10 <10
Benzene ug/L <0.4 <0 4
Bromobenzene ug/L <1 <1
Bromochloromethane ug/L <1 <1
Bromodichloromethane ugIL <0.5 <0.5
Bromoform ug/L <1 <1
Bromomethane ,ugIL <1 <1
Carbon disulfido ug/L <1 <1
Carbon tetrachloride ugIL <1 <I
Chlorobenzene ugfL <0 5 <0.5
Chloroethane ug/L . < <1
Chloroform ug/L <0.3 <0.3
Chloromethane ug/L <1 <1
cis-1,2-Dichloroethene ug/L <1 <1
cis-i1.3-Dichloropropene ug/L <0.5 <0.5
Dibromochloromethane ug/L <0.5 <0 5
Dibromomethane ug/L <1 <1
Dichlorodifluoromethane ug/L <1 <1
Ethytbenzene ugIL <1 <1
Hexachlorobutadiene ugIL <0.6 <0.6
Isopropylbernzene ug/L <1 <I
m-,p-Xylene ug/L <2 <2
MEK (2-Butanone) ugh.. <10 <110
Methyl I-butyl ether (MTBE) ug/L <5 <5
Methylene chloride ug/L <I <I
MIRK (methyl isolbutyl ketone) ug/L <10 <10
Naphthalene ug/L <1 <I
n-Butytbenzene ug/L <1 <1
n-Propylbenzene ug/L <1 <1
o-Xylene ugIL <1 <1
p-Isopropyltoluene ugIL <1 <1
sec-Butylbenzene ugIL <1 <1
Styrene ug/L <1 <1
tert-Butylbenzene ugIL <1 <1
Tetrachloroethene ug[L <1 <1
Toluene ug/L <1 <1
trans-1,2-Dichloroethene ug/L <1 <1
trans-1.3-Dichtoropropene ug/L <1 <1
TrIchloroethene ug/L <1 <1
Trichlorofluoromethane ug/L <I <I
Vinyl acetate ug/L <5 <5
Vinyl chloride ug/L <1 <1

pg/L micrograms per liter
< Analyte not detected above RL
B Analyte was found in the associated blank

Analyto positively identified, but quantitation estimated.
4 of 4
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TABLE C-B88 .8
IRA SYSTEM EFFLUENT QA/OC SAMPLE ANALYTICAL RESULTS

ANNUAL OPERATIONS REPORT -2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN

Defense Depot Memphis, Tennessee

Sample ID Effluent-CUP Effluent-DUP Effluent-CUP Effluent-CUP Effluent-DUP
Date 11912008 4/1612008 717/2008 10/1712008 1/2112009

pH - E15O.1
pH 6.26 6.21

Volatile Organic Compounds - SW82608 ugIL
1,1,1,2-Tetrachloroethane <0.5 <0.5 <0.5 <0.5 <0.5
1,1,1-Trichloroethane <1 <1 <1 0.31 J <1
1,1,2,2-Tetrachloroethane 14 6.47 .156 7.98 14.3
1,1,2-Trichloroethane 0.295 J <1 0.663 J <1 ci
1,1-Dichloroethane 0.239 J <1 <1 0.468 J <1
1,-Dichloroethene 8.24 6.88 <I 12.7 <1
1,1-Dichloropropene <1 <1 <1 <1 <1
1,2.3-Trichlorobenzene <1 <1 <1 <1 <1
1,2,3-Trichloropropane <1 <1 <1 <1 <1
1,2,4-Trichlorobenzene <1 <1 <1 <1 <1
1,2,4-Trimethylbenzene <1 <1 <1 <1 <1
1 ,2-Dibromo-3-chloropropane <2 <2 <2 <2 <2
1,2-Dibromoethane <1 <1 <1 <1 <1
1,2-Dichlorobenzene ci <1 <1 <1 <1
1,2-Dichloroethane <0.5 <0.5 <0.5 <0.5 <0.5
1,2-Dichloropropane <1 <1 ci <I <1
1,3,5-Trimethylbenzene <1 <1 <1 <1 <1
1,3-Dichlorobenzene <1 <1 <1 <1 <1
1,3-Dichloropropane <0.4 <0.4 <0.4 <0.4 <0.4
1,4-Dichlorobenzene <0.5 <0.5 0.154 J <0. 5 <0.5
1-Chlorohexane < 1 < 1 <1I < 1 < 1
2,2-Dichloropropane < I < 1 < 1 < 1 < 1
2-Chlorotoluene < 1 < 1 < 1 < 1 < 1
2-Hexanone <10 <10 <10 <10 <10
4-Chlorotoluene <1 <1 <1 <1 <1
Acetone <10 <10 13.2 3.04 B <10
Benzene .<0.4 <0.4 <0.4 <0.4 <0.4
Bromobenzene <1 <1 <1 <1 <1
Bromochloromethane <1 <1 <1 <1 <1
Bromodichloromethane <0.5 <0.5 0.464 J <0.5 <0. 5
Bromoform <1 <1 <1 <1 <1 Q
Bromomethane <1 <1 <1 <1 ci
Carbon disulfide c1 <1 <1 <1 c1 Q
Carbon tetrachloride 1.09 0.738 J 1.8 <1 1 .09
Chlorobenzene <0.5 <0.5 <0.5 <0.5 <0.5
Chloroethane <1 <1 <1 <1 <1
Chloroform 12.2 8.91 62.2 5.02 11
Chloromethane <1 <1 <1 <1 <1
cis-1,2-Dichloroethene 2.7 1.28 6.99 0.89 J 1.23
cis-1,3-Dichloropropene <0.5 <0.5 <0.5 <0.5 . <0.5
Dibromochloromethane <0.5 <0.5 <0.5 <0.5 <0.5
Dibromomethane <1 <1 <1 . <1 <I
Dichlorodifluoromethane <1 <1 <1 <1 <1
Ethylbenzene <1 <1 <1 <1 <1
H-exachlorobutadiene <0.6 <0.6 <0.6 <0.8 <0.6
lsopropylbenzene <1 <1 <1 <1 <1
m-,p-Xylene <2 <2 <2 <2 <2
MEK (2-Butanone) <10 <10 <10 <10 <10
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TABLE C-8 8 8
IRA SYSTEM EFFLUENT QA/OC SAMPLE ANALYTICAL RESULTS

ANNUAL OPERATIONS REPORT - 2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN

Defense Depot Memphis, Tennessee

Sample ID Effluent-DUP Effluent-DUP Effluent-DUP Effluent-DUP Effluent-DUP
Date 1/9/2008 4/16/2008 7/7/2008 10/17/2008 1/21/2009

Methyl t-butyl ether (MTBE) <5 <5 <5 <5 <5
Methylene chloride <1 <1 <I <1 <1
MIBK (methyl isobutyl ketone) <10 <10 <10 <10 <10
Naphthalene <1 <1 <1 <1 <1
n-Butylbenzene <1 <1 ci <1 <1
n-Propylbenzene <1 <1 <1 <1 <1
o-Xylene <1 <1 <1 <1 <1
p-lsopropyltoluene <1 <1 <1 <1 <1
sec-Butylbenzene <1 <1 <1 <1 <i
Styrene <1 <1 <1 <1 <1
tert-Butylbenzene <1 <1 <1 <1 <1
Tetrachloroethene 9.29 7.54 1.14 16.4 0.779 F
Toluene <1 <1 <I <1 <1
trans-1,2-Dichloroethene 0.294 J <1 1.06 <1 <1
trans-i 3-Dichloropropene <1 <1 <1 <1 <1
Trichloroethene 25.8 13.3 33.3 18.7 13.1
Trichlorofluoromethane <1 <1 <1 <1 <1
Vinyl acetate <5 <5 <5 <5 <5 0
Vinyl chloride <1 <1 <1 <1 <1

Semi-volatile Organic Compounds - SW8270B jig/L
1,2,4-Trichlorobenzene NC <1 1.2 NC <10.8 NC
1,2-Dichlorobenzene NC <1 1.2 NC <10.8 NC
1,3-Dichlorobenzene NC <1 1.2 NC <10.8 NC
1,4-Dichlorobenzene NC <11.2 NC <10.8 NC
2,4,5-Trichlorophenol NC <1 1.2 NC <10.8 NC
2,4,6-Trichlorophenol NC <11.2 NC <10.8 NC
2,4-Dichlorophenol NC <11.2 NC <10.8 NC
2,4-Dimethylphenol NC <1 1.2 NC <10.8 NC
2,4-Dinitrophenol NC <56.2 NC <53.8 NC
2,4-Dinitrotoluene NC <1 1.2 NC <10.8 NC
2,6-Dinitrotoluene NC <1 1.2 NC <10.8 NC
2-Chloronaphthalene NC <1 1.2J NC <10.8 NC
2-Chlorophenol NC <1 1.2 NC <10.8 NC
2-Methylnaphthalene NC - <1 1.2 NC <10.8 NC
2-Methylphenol NC <1 1.2 NC <10.8 NC
2-Nitroaniline NC ' <56.2 NC <53.8 NC
2-Nitrophenol NC <1 1.2 NC <10.8 NC
3,3'-Dichlorobenzidine NC <22.5 NC <21.5 NC
3-,4-Methylphenol NC <56.2 NC <10.8 NC
3-Nitroaniline NC <56.2 NC <53.8 NC
4,6-Dinitro-2-methylphenol NC <56.2 NC <53.8 NC
4-Bromophenyl-phenylether NC <1 1.2 NC <10.8 NC
4-Chloro-3-methylphenol NC <1 1.2 NC <10.8 NC
4-Chloroaniline NC <22.5 NC <10.8 NC
4-Chlorophenyl-phenyl ether NC <1 1.2 NC <10.8 NC
4-Nitroaniline NC <56.2 NC <53.8 NC
4-Nitrophenol NC <56.2 NC <53.8 NC
Acenaphthene NC <1 1.2 NC <10.8 NC
Acenaphthylene NC <1 1.2 NC <10.8 NC
Anthracene NC <1 1.2 NC <10.8 NC
Benzo(a)anthracene NC <1 1.2 NC <10.8 NC
Benzo(a)pyrene NC <1 1.2 NC <10.8 NC
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TABLE C-8 9 82 19 0
IRA SYSTEM EFFLUENT QAIQC SAMPLE ANALYTICAL RESULTS

ANNUAL OPERATIONS REPORT -2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN

Defense Depot Memphis, Tennessee

Sample ID Effluent-DUP Effluent-DUP Effluent-DUP Effluent-DUP Effluent-DUP
Date 1/9/2008 4/16/2008 7/7/2008 10(17/2008 1/21/2009

Benzo(b)fluoranthene NC <1 1.2 NC <10.8 NC
Benzo(g,hJi)Perylene NC <1 1.2 NC <10.8 NC
Benzo(k)fluoranthene NC <1 1.2 NC <10.8 NC
Benzoic acid NC <56.2 NC <53.8 NC
Benzyl alcohol NC <11.2 NC <10.8 NC
Bis(2-Chloroethoxy)Methane NC <1 1.2J NC <10.8 NC
Bis(2-Chloroethyl)ether NC <1 1.2 NC <10.8 NC
bis(2-Chloroisopropyl)ether NC <1 1.2 NC <10.8 NC
bis(2-Ethylhexyl)phthalate NC <1 1.2 NC <10.8 NC
Butylbenzylphthalate NC <1 1.2 NC <10.8 NC
Chrysene NC <1 1.2 NC <10.8 NC
Dibenzo(a,h)Anthracene NC <11.2 NC •10.8 NC
Dibenzofuran NC <11.2 NC <10.8 NC
Diethylphthalate NC <11.2 NC <10.8 NC
Dimnethylphthalate NC <1 1.2 NC <10.8 NC
DI-N-Butylphthalate NC <1 1.2 NC <10.8 NC
Di-n-octylphthalate NC <1 1.2 NC <10.8 NC
Fluoranthene NC <1 1.2 NC <10.8 NC
Fluorene NC <1 1.2 NC <10.8 NC
Hexachlorobenzene NC <1 1.2 NC <10.8 NC
Hexachlorobutadiene NC <1 1.2 NC <10.8 NC
Hexachlorocyclopentadliene NC <1 1.2 NC <10.8 NC
Hexachloroethane NC <1 1.2 NC <10.8 NC
Indeno(1,2,3-cd)pyrene NC <1 1.2 NC <10.8 NC
Isophorone NC <11.2 NC <10.8 NC
Naphthalene NC <1 1.2 NC <10.8 NC
Nitrobenzene NC <1 1.2 NC <10.8 NC
N-Nitroso-di-n-propylamine NC <1 1.2 NC <10.8 NC
N-Nitrosodiphenylamine NC <1 1.2 NC <10.8 NC
Pentachlorophenol NC <56.2 NC <53.8 NC
Phenanthrene NC <1 1.2 NC <10.8 NC
Phenol NC <11.2.1 NC <10.8 NC
Pyrene NC <1 1.2 NC <10.8 NC

Total Metals - SW601 OR upq/L
Aluminum, Total NC <100 NC <100 NC
Arsenic, Total NC <10 NC 0.459 J NC
Barium, Total NC 98.6 NC 103 NC
Beryllium, Total NC <10 NC <10 NC
Cadmium, Total NC <10 NC <10 NC
Calcium, Total NC 19700 NC 23000 NC
Chromium, Total NC <20 NC - <20 NC
Cobalt, Total NC <20 NC <20 NC
Copper, Total NC <20 NC <20 NC
Iron, Total NC <100 NC 387 NC
Lead, Total NC <5 NC 1.31 NC
Magnesium, Total NC 10800 NC 11900 NC
Manganese, Total NC 16.2 NC 79.7 NC
Nickel, Total NC <40 NC <40 NC
Potassium, Total NC 775 J NC 815 J NC
Silver, Total NC <10 NC <10 NC
Sodium, Total NC 20500 NC 24500 NC
Vanadium, Total NC <10 NC <10 NC
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TABLE C-8 982 191
IRA SYSTEM EFFLUENT QA/QC SAMPLE ANALYTICAL RESULTS

ANNUAL OPERATIONS REPORT - 2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN

Defense Depot Memphis, Tennessee

Sample ID Effluent-DUP Effluent-DUP Effluent-DUP Effluent-DUP Effluent-DUP
Date 1/9/2008 4/16/2008 7/7/2008 10117/2008 1/21/2009

Zinc, Total NC 33.1 NC 42 NC
Antimony, Total NC <1 NC <1 NC
Selenium, Total NC 1.51 NC 0.877 J NC
Thallium, Total NC <0.2 NC <0.2 NC
Mercury NC <0.2 NC <0.2 NC

Notes:
pg/L micrograms per liter
< Analyte not detected above RE
B The analyte was found in the associated blank, as well as in the sample.
J The analyte was positively identified, but the quantitation is an estimate.
NC Not Collected
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DATA QUALITY EVALUATION

System monitoring activities by engineering-environmental Management, Inc (e 2M) included sampling

and analysis of groundwater samples from recovery wells and monitoring wells, and of effluent samples

from the recovery system discharge. The activities were performed in accordance with past practice and

the Remedial Action Sampling and Analysis Plan (RA SAP) (MACTEC, 2004). Semi-annual groundwater

sampling of monitoring wells and recovery wells was conducted in April and October of 2008. Samples

from monitoring wells were collected using either passive diffusion bags (PDBs) or low-flow sampling

methods. Sampling was performed in general accordance with the User's Guide for Polyethylene-based

Passive Diffusion Bag Samplers to Obtain Volatile Organic Compound Concentrations in Wells (U.S.

Geological Survey, 2001) and the RA SAP. Effluent samples were collected from the main discharge at

Dunn Field in January, April, July and October of 2008 and January of 2009. Samples were submitted to

Microbac Laboratories, Inc. (Mierobac), formerly Kemtron Environmental Services, Inc. in Marietta, Ohio

for analysis.

The data quality evaluation (DQE) process involves assessment of field and laboratory procedures,

including the independent data validation completed by Diane Short and Associates, Inc (OSA) per the

guidelines in 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 DOQE findings are

summarized in the following sections.

D.1 FIELD ACTIVITIES and FIELD QUALITY CONTROL

In April of 2008, 99 groundwater samples were collected from 83 monitoring wells using PDBs for 50 of

the wells and a low-flow pump for the remainder. Sixteen of the wells sampled with PDl~s had at two

depth intervals. Samples were planned but not collected from two additional wells because they were dry

(MW-10 and MW-233). In October of 2008, 81 groundwater samples were collected from 81 monitoring

wells. Sampling was planned at three additional wells, but two were dry (MW-144 and MW-233) and one

was inaccessible (MW- 175). Groundwater samples were collected from all 11 recovery wells in both

April and October.

Effluent samples were collected on 9 January, 16 April, 7 July , 17 October 2008, and 21 January 2009,

respectively. The sample locations are presented in the Annual Report.

D-I
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The field QC program for the collection of samples for the Dunn Field O&M included specific procedures

for the collection of groundwater samples as described in the PDR User's Guide (USGS, 2001) and the

RA SAP. Sample bottles met USEPA requirements for environmentally clean containers. Sample labels

were pre-printed to facilitate sample tracking from the field through the laboratory to the final report.

Field QC samples were collected to evaluate sampling technique and decontamination procedures. These

samples included field duplicates, matrix spike/matrix spike duplicates (MS/MSD), trip blanks, and field

equipment blanks. 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. Custody seals were

placed on each cooler before pickup by the laboratory.

D.2 ANAL YTICAL METHODS

The groundwater samples collected from the monitoring wells and the recovery wells were analyzed for

VOCs by method 8260B3. The effluent samples collected during the semi-annual events were analyzed

for target compound list (TCL) VOCs by method 8260B, TCL semi-VOCs (SVOCs) by method 8270C,

target analyte list (TAL) metals by methods 60 10B and 7470A, and pH by method 150. 1. In January and

July 2008 and January 2009, effluent samples were collected for VOC and pH analysis only.

D.3 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.

D.4 DATA QUALITY EVALUATION

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 OQE

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:
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• Sample Integrity (Deliverables)

* Sample Completeness

* Sample Holding Times

* Laboratory Methods for Extraction and Analysis (Calibration, Internal Standards)

* Method Accuracy and Precision (Surrogates, Matrix Spike/Matrix Spike Duplicate, LCS

Recoveries)

• Laboratory Performance Criteria (Blanks, Instrument Performance Checks)

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 in this attachment. The SDGs and associated

samples are listed on Table D-1. The following sections discuss only those deficiencies encountered

during the evaluation that resulted in qualified and/or unusable data.

D.4.I Data Quality Evaluation Summary

A DQE was completed on the data reported for the groundwater and effluent sampling events conducted

at Dunn Field in January (effluent only), April, July (effluent only) and October 2008 and January

2009(effluent only). The following sections provide summary discussions of the required data

qualifications for each event and analytical method for groundwater samples collected at DDMT. A

Level III DQE was performed and the data quality indicators (DQIs) included sample integrity, holding

times, trip blanks, field blanks, method blanks, internal standards, calibrations, surrogate recoveries,

matrix spike/matrix spike duplicate (MS/MSD) recoveries, LCSs, and field duplicate precision. These

DQls are expressed in terms of precision, accuracy, representativeness, completeness, comparability, and

sensitivity. The results of the DQE are summarized 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
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percent difference (RPD). All duplicate samples met prccision goals. No analytes required qualification

based on field precision.

Accuracy

Accuracy was measured through the analyses of LCSs and MSIMSDs. Sample specific accuracy is measured

through surrogate recovery. Accuracy is expressed as percent recovery (%R).

In the April event, there was one target (carbon disulfide) out low in the LCS associated with the samples

reported. These are qualified as estimated J. In the October event, 1,2-dichloroethane (l,2-DCA) and

1,1,2-triehloroethane (l,l,2-TCA) were out high indicating a high bias. Qualifiers were added to one

sample based on LCS.

Based on MS/MSD performance in the VOC analyses for the April and October events, low recoveries, both

non-detects and detects in the parent sample are qualified as estimated J. Four targets in one sample in April

and two targets in two samples, respectively in October were so qualified. Based on these results, data met

accuracy goals.

Regoresentativeness

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 work plan and were considered representative of the matrices collected.

Laboratory preparation and analysis followed method guidelines. Trip blanks, field blanks, and some

method blanks contained VOCs that resulted in the qualification of data as possible false positives or biased

high values based on the blank data. This resulted in the "B" qualification of some of the chloroform and

methylene chloride results in the water samples. The "B"-qualified data were reported at levels below

MCLs and therefore should not adversely impact data quality.

Completeness

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
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completeness is expressed in terms of usable data. The project completeness goal for DDMT is 90% as

stated in the RA SAP.

Total completeness for the O&M groundwater 2008 semi-annual sampling events was greater than 99.9

% which met the completeness DQO. The groundwater data and effluent data were usable with the

qualifications discussed in the sections below and the attached DQE narratives.

Comparability

The selection of standardized methods aids in the comparison of past data to recent studies. Past

investigation data are comparable to recent studies. Refer to the historical data presented in Appendix E.

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

(RI), which is provided by the respective laboratories as their reasonable and defensible quantitation limit

for environmental samples above the method detection limit (MDL) which is established by each

laboratory using pure water or clean matrix. It varies among laboratories dependent upon their SO1's and

expertise. The analytical method RLs and MDLs were compared to groundwater protection standards and

were determined to meet the overall project objectives.

D.4.1.1 Semi-Annual Event - April 2008 and Effluent Sampling -January 2008

Monitorin2z Well Samples - During the April 2008 semi-annual sampling event, 99 groundwater samples

were collected from 83 monitoring wells. Samples were analyzed for Target Compound List (TCL) VOCs

only. The data are usable with qualifications as described below:

*All samples were analyzed initially within holding time. However, a number of samples

were analyzed at a dilution out of holding time due to high concentrations. The affected

analytes were qualified estimated J since the data could be biased slightly low due to

compound degradation. As samples are kept in a volatile-specific cooler, it is not

expected that there would be any significant impact.

*Contamination was observed in some method blanks. Whenever methylene chloride or

acetone is detected in associated samples at a level less than lOx the method blank

(corrected for dilution), the result is qualified as UB. Such results are usable as non-
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detects. The "B"- qualified data were reported at levels below the reporting limit and,

therefore, should not adversely impact data quality.

* Surrogates were recovered high in two samples. In one sample (MW-lSSA-8l.5-lS-4)

detected results for l,2,2-trichloroethane(l,1I,2-TCA), chloroform, tetrachloroethene

(PCE), trichloroethene (TCE), cis-l,2-dichloroethene (cis-DCE) and trans-l,2-

dichtoroethene (tDCE) were qualified J for possible high bias, however, this is right at the

edge of the upper acceptable limit. In the other, no detections were observed so no

qualifiers were warranted.

* Based on MSIMSD performance in the VOC analyses, low recoveries, both non-detects

and detects in the parent sample are qualified as estimated J. For high recoveries, only

detected results in the parent sample are so qualified. This includes l,l-DCE, carbon

tetrachloride, isopropylbenzene, and TCE in sample MW-164-72.6-IS-4 (SDG

L08040444).

* There was one target, carbon disulfide, out low in the LCS associated with the samples in

SDG L08040517. TheseS8 samples (MW-43-165.5-IS-4, MW-44-69-IS-4, MW-67-267.5-

IS-4, MW-130-69.5-IS-4, MW-I156-62.0-IS-4, MW-161-80.0-IS-4, MW-165-89.9-IS-4,

and MW-165-100.4-IS-4) were qualified as estimated J for this analyte.

* Any result reported below theyreporting limit (RI.) but above the method detection limit

(MDL) was flagged "J" and considered an estimated result (unless overridden by other

QC flags).

Recovery Well Samples - Eleven groundwater samples were collected from I I recovery wells in April 2008.

Samples were analyzed for TCL VOCs only. The data are usable with the following qualifications:

* No qualifications were warranted for the April 2008 recovery well samples.

* Any result reported below RL but above MDL was flagged "J" and considered an

estimated result (unless overridden by other QC flags).

Effluent Samples - Effluent discharge samples were collected in January and April. The January effluent

sample was analyzed for TCL VOCs only. The April sample and duplicate were analyzed for TCL

VOCs, TCL SVOCs TAL Metals and pH. The data are usable with the following qualifications:

*No qualifications were warranted for the January 2008 effluent sample.
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* For the April effluent sample based on MS/MSD performance, bis(2-chloroethyoxy) methane in

the SVOC analyses was qualified J in the parent sample for low recovery,

* There were 2 targets, 2-chloronaphthalene, and bis(2-chloroethoxy)methane out low in the LCS

for SVOC analyses associated with the April effluent sample and were qualified as estimated J.

* Any result reported below RL but above MDL was flagged "J" and considered an estimated result

(unless overridden by other QC flags).

D.4.1.2 Semi-Annual Event - October 2008 and Effluent Sampling-July 2008

Monitoring Well Samples - During the October 2008 semiannual sampling event, 81 groundwater samples

were collected from 81 monitoring wells. Samples were analyzed for TCL VOCs only. The October 2008

data are usable with qualifications as described below:

* Several analytes (bromomethane, chioromethane, methylene chloride) were observed in some

method blanks and trip blanks. Whenever methylene chloride or acetone is detected in associated

samples at a level less than lIx the method blank (corrected for dilution), the result is qualified as

UB. Such results are usable as nondetects. The "B"- qualified data were reported at levels below the

reporting limit or were not targets of interest and, therefore, should not adversely impact data quality.

* The possibility of some bias associated with calibration drift with respect to 1,2-dichloroethane (1,2-

DCA) was indicated iA one sample (MW-159-81.85-IS-5), and where the discrepancy in % D was

observed, the associated sample detect was qualified estimated J.

* The surrogate 1,2-Dichloroethane-d4 was recovered high in one sample, MW-160-84.5-IS-5 (SDG

L08100600). Detected results for 1, 1. 1,2-TeCA, I,I1,2-TCA, carbon tetrachloride, chloroform, PCE,

cis-DCE, and tDCE were qualified estimated J for possible high bias.

* For MS/MSD analyses, a number of targets are out of limits, but in some instances the parent sample

is > 4x the spike level. In such cases, no qualifier is added because the spike is of the order of the

normal variability of measurement and recovery calculations are not meaningful. In other cases the

recoveries are elevated but there are no detections in the parent sample, hence no qualifiers. Where

data could be biased low proportional to the spike recovery, targets are qualified estimated J. This

includes cis-DCE in sample NM-158A-88.25-IS-5 and 1,1,2,2-TeCA in sample MW-156-67.75-lS-

5 (SDG L08 100600).

• Two targets were out high in LCS analyses for one sample, MW-15-IS-5 (SDG L08100573) 1,1,2-

TCA and 1,2-DCA detects were qualified J in this sample. These indicate potential high lab bias.
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* Any result reported below the RL but above the MDL was flagged "J" and considered an estimated

result (unless overridden by other QC flags).

Recovery Well Samples - Eleven groundwater samples were collected from I11 recovery wells in October

2008. Samples were analyzed for TCL VOCs only. The October 2008 data are usable with the following

qualifications:

* Based on MSIMSD performance in the VOC analyses, low recoveries, both non-detects and detects

in the parent sample are qualified as estimated J. 1,1,2,2-TeCA was qualified Jin one sample (RW-

4-IS-5) (SDG LOS 100573).

* Any result reported below RL but above MDL was flagged "J" and considered an estimated result

(unless overridden by other QC flags).

Effluent Samples - Effluent discharge samples were collected in July and October 2008. The July effluent

sample was analyzed for TCL VOCs only. The October sample and duplicate were analyzed for TCL

VOCs, TCL SVOCs, TAL Metals, and pH. The effluent discharge data are usable with the following

qualifications:

* No qualifications were warranted for the July 2008 effluent sample.

* Based on MSIMSD) performance in the October VOC analyses, low recoveries, both non-detects and

detects in the parent sample are qualified as estimated J. 1,1,2,2-TeCA was qualified Jin the effluent

sample (SDG LOS8100573).

* Any result reported below RL but above MDL was flagged 'J" and considered an estimated result

(unless overridden by other QC flags).

0.4.1.3 Effluent Sampling -January 2009

Effluent Sample - An effluent discharge sample was collected in January 2009. This effluent sample was

analyzed for TCL VOCs only. The effluent discharge data are usable with the following qualifications:

*No qualifications were warranted for the January 2009 effluent sample.

0.5 SUMMARY

Data obtained in 2008 and 2009 (effluent only), from the monitoring wells, the recovery wells, and the

effluent discharge samples at DDMT Dunn Field were determined to have met the DQOs and be

sufficient and valid for remedial decisions regarding monitoring system effectiveness.

D-8
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ORGANIC DATA QUALITY REVIEW REPORT
VOLATILE ORGANICS SW-846 METHOD 8260B3/5030B

826013/5030B3
SDG: L080 10208 (main discharge sample #24)

PROJECT: Memphis Defense Depot, Main Discharge

LABORATORY: Kemtron Environmental Services. Marietta, OH

SAMPLE MATRIX: Water

SAMPLING DATE (Month/Year): January. 2008

NO. OF SAMPLES: 826013/5030B3 (Waters) - 5 samples including I Trip Blank, MS/MSD, and Duplicate

ANALYSES REQUESTED: SW-846 8260B

SAMPLE NO.: See attached result forms and associated edd

DATA REVIEWER: Sammy Huntington and John Huntingpton (Gateway Enterprises)

QA REVIEWER: Diane Short and Associates Inc. INITIALS/DATE: _____

Telephone Logs included Yes___ No _X__

Contractual Violations Yes___ No _X-_

The EPA Contract Laboratory Program National Functional Guidelines for Organic Review (NFG), 2001 /
2007, and the SW-846 Method 8260B has 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.

e2MP~q6VOAO4OS Page I of 6
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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.
Yes X No_

This is a Level III Report. Raw data are not reviewed, nor required.

B3. Chain of Custody Documentation was complete and accurate.
Yes___NoX

The project manager is informed of the following.

No samples have been qualified due to COC issues. Comments made in previous reports regarding the COCs
used on this project still apply.

C. Samples were received at the required temperature, preservation and intact with no bubbles.
Yes _X__ No __

SDO LO801078 had "NA" checked on the sample receiving checklist for the "correct preservatives used "item.
SDG L080 10208 checklist had this item checked as "yes."

SDG L0801078: The Sample Receipt form states that there were bubbles in 2 bottles of MW-210A, I bottle of
MW2lOA, and 1 bottle of MW210A MSD. Since there are three containers per sample, the laboratory was able
to analyze the ones without headspace.

All of the SDGs stated NA on the Sample Receiving Checklist to whether the samples were pH tested and of
acceptable range. This is normal, since the laboratory cannot cheek the pH of VOA samples on receipt. Any
such checks are normally conducted at the bench after the samples have been analyzed.

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 (VOA) or
extraction and from extraction to analysis).
YesX__ No___
Assunmig that all samples were properly preserved with HCl.

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, assuming acid preservation).
Yes X No_
Assuming that all samples were properly preserved with HCI.

III. INSTRUMENT CALIBRATION - CC/MS
A. Initial Calibration
1. The Response (RF) and Relative Response Factors (RRF) and average RRF for all compounds for all
analyses met the contract criteria of >0.0 1.
Yes _X_ No ___ NA__
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 0.01I for these compounds if spectral integrity can be verified at low concentrations. These spectra
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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 >0.0 1 < 0.05. No data have been qualified.

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 the five point calibration was within the 30% limit for all other
compounds or a linear curve was used. Note the 2007 CLP guidance allows for 40% for the low responders.
Yes_-X_ No NA-_

3. The 12 hour system Performance Check was performed as required in SW-846.
YesXNo NA__

B. Continuing Calibrations
1. The midpoint standard was analyzed for each analysts at the required frequency and the QC criteria of > 0.05
(.01I for CLP 200 1) were met.
YesX_ No NA__
The CXCVs were an-alyzed at the proper frequency. The same compounds showed low responses in the
continuing calibration as were observed in the initial calibrations. Qualifiers are not added for these outliers
since none were below the lower limit of 0.01.

2. The percent difference (%D) limits of±+ 25% were met (40% for poor responders, for closing CCV: 50%
poor responders per 2007 NFG).
Yes _ No _X_ NA__
There i's one CfCV ~in which vinyl acetate had a %D outside the 25% validation limit. Since the analyte is not
detected in associated samples, no qualifiers are added.

CCV I? st?~~~ii~t # A'iiiI~~~Vte %RSDAJFRRFA Qillifi~erjs

L08010208 11/17/08 849 WG260850 Vinyl Acetate 28.1 None

IV. GC/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__

VI. SURROGATE
Surrogate spikes were analyzed with every sample.
Yes X No-

And met the recovery limits defined in the current contract, which are the current laboratory limits.
Yes__x_ No

e2MP~q6VOAO4OS Page 3 of 6
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VII. MATRIX SPIKE/MATRIX SPIKE DUPLICATE
A. Matrix spike (MS) and matrix spike duplicates (MSD) were analyzed for every analysis per-formed and
for every 20 samples or for every matrix whichever is more frequent.
Yes __X_ No _

There are 3 MS/MSDs which does meet the 1:20 ratio.

Metho SOG~ ~ CIien-tSample ID abSapl1I
8280B\50308 I L08010208 I MAIN DISHCARGE 21

B. The MS and MSD percent recoveries were within the limits defined in the contract, which are the current
laboratory control chart limits.
Yes _X__ No ___NA__

C. The MSD relative percent differences (RPD) were within the defined contract limits.
Yes _X__ No __NA__

D. The MS/MSD were client samples.
Yes -X- No -NA-_

VilI. 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 contract (the MS limits are used as a
reference or laboratory-specific limits for this matrix are defined).
Yes NoX
The full target list hsbeen spiked. Only one target is out of limits in one LCS on the high side. It is not
detected in associated samples and no qualifier has been added.

J tibf mbWabz=Samp~e#l~#U Btch Trgets Deece EL'GSI W0TR i m lile rsW
IL08010208II WG260850 4-chlorotoluene 129 None, 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.
YesX___ No

C. If Field Blanks were identified, no blank contamination was found.
Yes_ X No-
There are two. trip blanks, both in control.

X. FIELD QC
If Field duplicates were identified, they met guidance RPD of < 35% for water or < 50% for soils. For values
reported at < 5 x the reporting limit (RL), a difference of 2 x RL is used as guidance (4 x RE for soils). Data are
not qualified for field duplicates as these are evaluated for the total project by the client.
YesX_ No NA__

There is one field duplicate, shown in the table below and it is in control.
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iSaG11g 1'S~rniI&IDAM*1 ~ .Field DUPX
L08010208 IMain Discharge DUP-2 in conto

XI. SYSTEM PERFORMANCE
A. The RI~s, chromnatogramis, 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 XNo NA_
EQL~s are typical for this method.

XII. TCL COMPOUNDS
A. The identification is accurate and all retention times, library spectra and reconstructed ion chromatograms
(RIC) 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 NAX_
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

XIV. OVERALL ASSESSMENT OF TILE CASE
The laboratory has complied with the requested method. Data are fully usable and no qualifiers have been
added.

The following is noted:

Chain of Custody/Deliverables:
The project manager is informed of the following.

No samples have been qualified due to COG issues. Comments made in previous reports regarding the COCs
used on this project still apply.

Sample Condition:

SDG L080 10208 had "yes" checked on the sample receiving checklist for the "correct preservatives used "item.

All of the SDGs stated NA on the Sample Receiving Checklist to whether the samples were pH- tested and of
acceptable range. This is normal, since the laboratory cannot check the pH of VOA samples on receipt. Any
such checks are normally conducted at the bench after the samples have been analyzed.
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Continuing Calibrations:
There is one CCV in which vinyl acetate had a %D outside the 25% validation limit. Since the analyte is not
detected in associated samples, no qualifiers are added.

Matrix Spikes:
There is one MS/MSD pair, this was in control.

LCS Recoveries:
The full target list has been spiked. Only one target is out of limits in one LCS on the high side. It is not
detected in associated samples and no qualifier has been added.

Method Blanks:
Method blanks are in control.

Field Blanks:
There are two trip blanks, in control.

Field OC:
There was one field duplicate, shown in the table within the body of this report. It was in control.
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ORGANIC DATA QUALITY REVIEW REPORT
VOLATILE ORGANICS SW-846 METHOD 8260B/5030B and Method 8270C

8260B/5030B
SDG: L08040517 (Main Discharge Samnlce#15). L08040409. L08040486. L08040444. L08040408

8270C

SDG: L08040517 (Main Discharge Sample # 15)

PROJECT: Memphis Defense Depot Interim Remedial Action IRA-4 and Recovery Well. Main Discharge

LABORATORY: Microbac Laboratories (formerly Kemnron Environmental Services). Marietta. OH

SAMPLE MATRIX: Water

SAMPLING DATE (Month/Year): April 2008

NO. OF SAMPLES: 82608/50308 (Waters) - 59 samples including 1 trip blank and I rinse blank: Method
8270C: 2 waters

ANALYSES REQUESTED: SW-846 82608. 8270C

SAMPLE NO.: See attached result forms and associated edd

DATA REVIEWER: Sammy Huntington and John Huntington (Gateway Enterprises)

QA REVIEWER: Diane Short and Associates Inc. INITIALS/DATE:

Telephone Logs included Yes No X

Contractual Violations Yes No X

The EPA Contract Laboratory Program National Functional Guidelines for Organic Review. 200 1. and the
SW-846 Method 8260B has 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.

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 is a Level III Report.
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B. Chain of Custody Documentation was complete and accurate.
Yes No X
The proiect manager is informed of the following and the chain information is to be undated for the proeciKt
file.

The chain of custody system used on this project is generated from an electronic sample tracking system.
Previous reports have noted certain deficiencies. The main problems with the earlier versions of these
appear to have been resolved. A few of the sample names are long and are still beingz truncated, but
otherwise the record appears to be intact and the samples are still identifiable.

C. Samples were received at the required temperature, preservation and intact with no bubbles.
Yes No X
The most recent regulations (See Federal Register, March 12. 2007. 40CFR Part 122) require only that the
temperature of samples delivered to the laboratory be less than 60 C. The sample receipt conditions are fully
compliant with applicable regzulations.

SDG: L08040517 - ISA4-MS main discharge sample. I semi-volatile bottle was received broken. There
appear to be sufficient sample bottles to perform all required analyses.

For some SDGs the Sample Receiving Checklist states "NA" for whether the correct preservatives were
added to the water samples, if the n)H was tested on preserved water samples and if the pH ranges acceptable
and some SDGs have "Yes" checked.

pH cannot be checked for 82608 samples on receipt. This is done in the laboratory at mun time. In this case
samples are shown on the run logs as beingz oH <2. so they were properly preserved.

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 (VOA)
or extraction and from extraction to analysis).
Yes No X
All samples have at least one run within the specified holding time. See item 2 below.

2. The Clean Water Act (40 CER 136) or method holdingz times were met for all analyses (14 days from
time of sample collection to analysis or extraction).
Yes No X
Method 8270:
Method 8260:
All samples were analyzed initially within holding time. However, a number of samples were either
analyzed at a dilution or analyzed at normal dilution out of hold. The samples affected are shown below,
along with the qualifiers added to the run impacted. Qualifiers are JH#. where # is the number of days past
the 14-day holding time at which analysis was performed. Data could be biased slightly low due to
compound degradation. As samples are kept in a volatile-specific cooler, it is not exnected that there would
be any significant impact.
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SOG,~ Sample ID Dilutioni Factor Qualifier
L08040409 MW-150-83.2-IS-4 1 JH4
L08040409 MW-150-83.2'IS-4 5 JH5
L08040444 MW- 145-86.6-IS-4 1 JH4
L08040444 MW-33-58-IS-4 I JH4
L08040444 MW-76-S8.2-IS-4 5 JH9

III. INSTRUMENT CALIBRATION - GCUMS
A. Initial Calibration
1. The Response (RF) and Relative Response Factors (RRF) and average RRF for all compounds for all
analyses met the contract criteria of >0.05 (> 0.01I for the 2001 g uidance).
Yes X No NA

Per the project manager, the 2001 EPA CLP validation guidance has been applied to the common "poor
responders". 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 RF is valid. Given the spectral verification is available, the
data are not qualified for response >0.01 < 0.05. No data have been qualified.

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-targ~et organic material) than are the
more hydrophobic comnounds typically analyzed by this method, and as a result they are more likely to
exhibit matrix bias. The matrix spike behavior of these compounds can be used to judge the impacts of
matrix for this site.

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 the five point calibration was within the 30% limit for all other
compounds 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 (>0.0 1 for the 2001 validation guidance) were met.
Yes X No NA
The CCVs were analyzed at he proper frequency. The same compounds showed response factors < 0.05 as
did in the initial calibrations, but since all were above the 2001 validation limit of 0.01, no qualifiers have
been added for this.
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2. The percent difference (%D) limits of + 25% were met.
Yes No X NA
8260:
Vinyl acetate was out low in a number of CCVS. No qualifiers were added, since the target is not detected
in associated samples. Under such circumstances, no qualifier is added unless the drift is so great to make a
possibility of false negatives significant.
8270:
Bcnzoic acid was out low in one CCV. No qualifiers were added, since the target is not detected in
associated samples. Under such circumstances, no qualifier is added unless the drift is so great to make a
possibility of false negatives significant.

jN1ethob' 0~U G 5SIIY@ IC% Date at'!ili ySaveIIDU (@alifiervAdtd

8260B L08040409 4/24/08 WG269373 Vinyl Acetate 26.2 None, samples ND
______ ____ _____ 12:10

4/29/08 WG269770 Vinyl Acetate 71.0 None, samples ND
_________ ~8:50

4/30/08 .WG269875 Vinyl Acetate 54.5 None, samples ND
____ ___ ___ 7:16

4/21I/08 WG269021 Vinyl Acetate 28.9 None, samples ND
_________ ~14 :53 _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _

4/23/08 WG269 190 Vinyl Acetate 26.9 None, samples ND
_______ ~~~7:11

4/23/08 WG269192 Vinyl Acetate 30.1 None. samples ND
_______ ~~7:19 _ _ _ _ _

4/22/08 WG269188 Vinyl Acetate 41.6 None, samples ND
_______ ~~18:49 _ _ _ _ _ _ _ _ _ _ _ _

4/23/08 WG26921I0 Vinyl Acetate 41.8 None, samples ND
____ ____ ___ ____ ___ 8:53 _ _ _ _ _ _ _ _ _ _ _ _ _ _

L08040486 4/25/08 WG269536 Vinyl Acetate 37.9 None. samoles ND
_____ __ _ ____ ____ 19:47 _ _ _ _ _ _ _ _ _ _ _ _ _ _

L08040517 4/26/OS None. samples ND
_______ _________ 1:2WG269582 Vinyl Acetate 28.2

4/27/08 WG269609 Vinyl Acetate 57.3 None, samples ND
_____ __ _ ____ ____ 18:36 __

L08040444 4/24/08 W 297 ViyActe 262 None, samples ND
______ __________12:10 WG269373__ Vinyl Acetate 26

4/23/08 WG269322 Vinyl Acetate 38.5 None, samples ND
____ __ _ ____ ____ 19:20 ___

4/23/08 WG269320 Vinyl Acetate 41.9 None, samples ND
_____ __ _ ____ ____ 18:39 ___

4/28/08 W 291 ViyActt 610 None, samples ND
______ ________7:13 WG667 Vnl-eae 6.

8270C L08040517 4/30/08 WG269897 Benzoic Acid 36.8 None. samples ND
_____ __ _ ____ ____ 9:01 _ _ _ _ _ _ _ _ _ _ _ _ _ _

IV. GC/MS INSTRUMENT PERFORMANCE CHECK
The BFB (VOA) or DFTPP (SVOA) performance check was injected once at the beginning of each 12-hou
period and relative abundance criteria for the ions were met.
Yes No NA X
Not included at this review level.
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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 No NA X
Not included at this review level.

VI. SURROGATE
Surrogate spikes were analyzed with every sample.
Yes X No

And met the recovery limits defined in the current contract, which are the current laboratory limits.
Yes No X
8260: Surrogates are recovered high in two samples. In one case detected results are qualified JS#. where#
is the recovery observed. Data could be biased very slightly high although this is right at the edize of the
upper acceptable limit. In the other, no detections are observed and no qualifiers are added.
8270: All surrogates are in control.

826083\5030B L08040409 WG269081 1 8 4- 120 JS120
Bromofluorobenzene detects

L08040444 WG269320 33 1.2-Dichloroethane- 122 None, all
d4 ND

VII. MATRIX SPIKE/MATRIX SPIKE DUPLICATE
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
8260B: There are 4 MS/MSDs which meets the 1:20 ratio.
8270C: There is 1 MS/MSD which meets the 1:20 ratio

The MS/MSDs present are shown in the table below.

8260B3\5030B L08040409 MW-32-65.6-IS-4

L08040444 MW-I164-72.6-IS-4
MW-76-88.2-IS-4

L08040517 MAIN DISCHARGE-IS-4
8270C\35 lOG MAIN DISCHARGE-IS-4

The MS and MSD percent recoveries were within the limits defined in the contract, which are the current
laboratory control chart limits.
Yes No X NA
The full targ~et list has been spiked. Instances where spike recoveries are out of limits are shown in the table
below. In one case, the sample amount is 4x the spike level or gzreater. In such cases, the recovery cannot
realistically be calculated, because the anticipated normal analytical variability is on the order of the spike
level. Thus no qualifiers are added in these instances. For low recoveries, both non-detects and detects in
the parent sample are qualified as JS#. where # is the recovery. For high recoveries, only detected results in
the parent sample are so qualified. Oualified results may be biased proportional to the recovery observed.
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and nondetects that are qualified may have a somewhat higher risk than normal of false negatives due to the
observed bias.
The compounds that purge inefficiently that were discussed in the calibration section (these tend to give low
response factors) were recovered within limits in the MS/MSDs. Thus their behavior in the matrix appears
to be acceptable, although the recovery windows are wider for these compounds than for the other targets.

82608 L0804044 MW 164-72.6-15 4 25 1.1I-Dichloroethene OK/167/OK JS67 parent
_ _ _ _ 4 _ _ _ _ _ _ _ _

Carbon OK162.3/20. JS62D21 parent
______ ____ _ _____ ______ _____Tetrachloride 9

Isopropylbcnzene OK/'73.6/O JS74 parent
K

_______ __________ ~~~~~Trichloroethene 36/10.4/OK JSlO-parent
MW-7689.2-S-4 1 Tricloroehene -354/- None, sample > 4x
MW-76-882-IS-4 1 Trichlooethene 203/OK spike

L0804051 Main Discharge- Bis (2- 0OK137.7/0 JS8prn
8270C - 5 chloroethyoxy) KS8pae

- ~ 1-4M ethane _ _ _ _ _ _ _ _ _ _ _ _ _ _

The MSD relative percent differences (RPD) were within the defined contract limits:
Yes No X NA
Those RPDs that are out are only qualified if the recovery is also out of limits. As the RPD increases, the
matrix precision decreases.

The MS/MSD were client samples.
Yes X No NA

Vill. LABORATORY CONTROL SAMPLE
A. Laboratory Control Samogles (LCS) was analyzed for every analysis nerfortned and for every 20 samples.
Yes X No

The LCS percent recoveries were within the limits defined in the contract (the MS limits are used as a
reference or laboratory-specific limits for this matrix are defined).
Yes No X
Both 82608 and 8270C had a few analytes that were out low in one batch, and 8260B had one batch with
acetone recovered high in the LCS. When the recovery of the LCS is high, this suggests a possible high lab
bias and if the impacted analvte is not detected in associated samples, no Qualifier is issued. In this case.
acetone was either not detected or the detections were qualified "U" due to method or field blank
contamination. Hence no qualifier is added. For the low recoveries, the target is qualified as JL# in all
associated samples and may be biased low.
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Meth~od SID@G La Smle# th ir tsIeteed1'D tPaI ir

8260B L08040409 38, 40-44, 46- WG269 192 Carbon disulfide 56.1 JL56 all samples in
______ ~~49 __ _ _ _ _ _ _ _ _ _ _ _ _batch

50-60 WG269190 Acetone ~~~138/136/0 None, all U or qualified
50-60 G269 190 Acetone ~~ ~~K U

8270C L08040517LALL 029872-Chloronaphthalene 47.9 IJL48 samples in batch
Bis (2-chloroethyoxy) 35.6 IJL36 samples in batch

_____ ___ _____ ____ ____ ___ _ ____ __ P enol 18.9 IJLI9 samples in batch

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
827CC: The method blank is in control.

82608: Contamination was observed in some method blanks indicated in the table, below the reporting
limit. Whenever methylene chloride or acetone is detected in associated samples at a level less than l Ox the
method blank (corrected for dilution), the result is qualified as UB#. where # is the corrected method blank
level. Such results are usable as nondetects. Qualifiers added are summarized in the table below. For othcr
targets, the factor used is 5x. In several cases, there are too many targets detected in the method blank to list
in the table. These are mainly long-retention time analytes such as 1.2.3-trichlorobenzene and naphthalene
that may be carryover from previously-mun standards. Only a few samples appear to be similarly impacted.

fethod -SID" Lrab SaMe# atch ila t Ieetd -esults 'suaiir

8260B L08040409 11,1820,21 WG269232 1I 23-F NoeN
trichlorobenzene 37F oeN

________ _____________ tLrichlorobenzene .2- oeN
____________ ~Hexachlorobutadiene .33F None, ND
__________ ________Naphthalene .29 F None ND

3 1 45 0G269373 Acetone 3 F UB3 detect

1-8 WG269021 Too many to list Only acetone qualified
1-8 0269021 To many to listUB.27

________50-60 0G269 190 Too many to list None ND

several samples
38,40-49 0G269 192 Too many to list uqulifieid UB#: see

______ _________ ~~~ ~~~EDD
9, 22-30, 34- 0G269188 Methylene chlorideUB2decto

L08040486 1-12 0G269445 Acetone 2.80F UB2.8 detection
________13-15 0G269536 jAcetone 3.35F None ND

L080051714.8-22 24.5 06960 1 3-
L08040517 14___ __18__22 _ 245W 690 Trichlorobenzene .244F None, ND
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ethod SIDI Lab Sampl #Mat = U'ires fle-tectcd ReutsIulfir

L,08040444 1-3,12,31 WG269373 Acetone 3F UB3 detects
several samples

4-10,13,14 WG269322 Too many to list qualified UB#: see
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ED D

17 1920- G269320 IBromomethane .6L3 F JUB.63 detects
____ ___ __ ___ ___ 30: 3:2:33 INV _ __ _ _ __ _ _ _ __ _ _ ___ _ _ __ _ _ __ _ _ _

____ ___ ___ ___ __ ____ ___ ___ ___ ___ ___M ethvl n ch o i e .31 F UB etects

C. If Field Blanks were identified, no blank contamination was found.
Yes No X
8260: There were 4 trip blanks and 2 rinse blank. A number of detections are observed, which are used to
qualify associated samples using the same criteria as are used for method blanks. Qualified results from trip
blanks are of the form UTB#, and for rinse blanks UFB#. to distinguish the qualifiers from those arising
from method blanks.
8270: There were no field blanks.

___ -Sml ~ -uElifiers~

L08040409 TB~ 0 S40 1,3,5Trimethvlbenzene .313 None, UB from MB
4 _

UTB3.1 detections
Acetone 3.09 not qualified from

MB
_________ ~~~~Bromoform .894 Noe. samDles ND

Bromomethane .718 UTB.71 detects

Dibromochlorometbane .598 None ND in
- sampl~~~~~~~es

Methylene chloride .718 None. UB from MB
Stvrene .649 UTB.65 detect

RBI-IS-4 54 1.4-Dichlorobenzene 1.70 UFBI.7 detects
Benzene .288 UFB.29 detects
Ethylbenzene .309 NnsmlsN

Toluene .740 UFB.74 results <
_________ ____ S~~~~~~~~x FB

L0800486TB-041508- None. ND in
L08040486_ 3 Acetone 2.59

I S-4 __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ a p e

Dibromochloromethane .427 None, ND in
___ __ __ ___ __ __ ___ _ __ sa m les

Methyene clorid 3.91 None. ND in
Methlenechloide .91 amples

L0800517TB-041608- 23 14Dclrbnee 17 UT.3dtcs
L08045 17IS4 2 4Delrbnee .2 T.1 eet

Bromoform 1.38 None, ND in
Bromofom 1.38 samles

Dibromochloromethane 1.02 None, ND in
___ ___ ___ __ ___ ___ _jsa m le
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Sampi =SEmpes

Methylene chloride 4.13 None, ND in
___ samples

L084044TB 041408 31 Aeoe47 None, TB qualifiedL0804044 -4 31 Aetn UB from MG

_________ ____________Methylene chloride 6.33 Noe Sfo B
RB2-IS-4 32 1,3,5-Trimethylbenzene .308 None ND in

- -~~~~~~__ samples

Bromomethane .645 Noe.U from MvBI
_________________ ______Methylene chloride 1.57 None. US from MB

__________________Toluene .365 UFB.37 detection

X. FIELD QC
If Field duplicates were identified, they met gzuidance RPD of < 35% for water or < 50% for soils. For
values reported at < 5 x the reporting limit (RU. 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 proict by the client.
Yes No X NA
82608: There are eight samples identifiable as fieldduplicates. Some samples do show outliers but in each
case there are many detections and the other detections meet criteria.
8270C: There is one field duplicate, which is in control.

l, I-DCE 4.4 in DUP ND in
8260B L0804040 MW-159-81.1-IS-4 DUP 1 Sample: chloroform 1.3 in DUP.

9 ND in sample~trans-1.2-DCE
RPD 39%

L0804040 MW-167-76.5-IS-4 DUP2 In control
9 

_ _ _ _ _

L0804040 MW-44-69-IS-4 DIJP3 In control

L0804040 MW-31-71.6-IS-4 DUP4 TCE RPD 42%

Chloroform 1.9 in DUP. ND in
L0804040 ~~~~~~~~~~~sample: 1,2-DCE RPD 43%:L0804040MW-150-90.5-IS-4 DUP5 tetrachloroethene RPD 37%:trans-

1.2-DCE 4.4 in DUPE ND in
sample

L0804044 MW-157-74.8-IS-4 DUPl 6 - In control
4 

_ _ _ _

L0804040 MW-165A-73.9-IS-4 D~UP7 In control
_ _ _ _ _ 9 _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _
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In control: Note that DUP8 is
impacted by a number of
detections below the POL that

L0804040 ~~~~~~~~~~~~~~appear to be false positives.
L00440MW-170-77.7-IS-4 DUPS Some are qualified due to blank

issues, some are not. These do
not impact the field duplicate
comparison since they are below
PO-L.

MW-236-IS-4 DUP9 In control, allIND
MAIN DISCHARGE-IS- DUP-2-MAIN DISCHARGE- In control
4 IS-4

8270C MAIN DISCHARGE-IS- DUP-2-MAIN DISCHARGE- In control, all ND
______ _______ 4 IS-4 _ _ _ _ _ _ _ _ _ _ _ _ _

XI. SYSTEM PERFORMANCE
A. The R]Cs. chromatograms. tunes and general system performance were acceptable for all instruments
and analytical systems.
Yes No NA X
Not Dart of this review level

B. The suggested EOLs for the sample matrices in this set were met.
Yes X No NA
Dilutions were necessary in some cases to achieve the proper quantification of high-level targets, which
raises the EQLs for all other targets in the run. Only the results that are in the calibration range have been
reported by the laboratory, but the undiluted results have been used for nondetected targzets and results that
are in range at that dilution.

XII. TCL COMPOUNDS
A. The identification is accurate and all retention times, library spectra and reconstructed ion
chromatograms (RIC) were evaluated for all detected compounds.
Yes No NA X
Not p~art of this review level

B. Cuantitation 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 nronerlv identified and met the library identification criteria.
Yes No NA X
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:

Chain of Custody/Deliverables:
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The project manager is informed of the following and the chain information is to be updated for the project
file.

The chain of custody system used on this proiect is generated from an electronic sample tracking system.
Previous reports have noted certain deficiencies. The main Problems with the earlier versions of these
appear to have been resolved. A few of the sample names are long and are still being truncated, but
otherwise the record appears to be intact and the samples are still identifiable.

Sample Condition:
The most recent regulations (See Federal Register. March 12. 2007. 40CFR Part 122) require only that the
temperature of samples delivered to the laboratory be less than 60 C. The sample receipt conditions are fully
compliant with applicable regulations.

SDG: L08040517 - IS-4-MS main discharge sample. 1 semi-volatile bottle was received broken. There
appear to be sufficient sample bottles to Derformn all required analyses.

For some SDGs the Sample Receiving Checklist states "NA" for whether the correct preservatives were
added to the water samples, if the pH was tested on oreserved water samples and if the oH ranges acceptable
and some SDGs have "Yes" checked.

p2H cannot be checked for 8260B3 samples on receipt. This is done in the laboratory at run time. In this case
samples are shown on the run logs as being pH <2. so they were p~roperly preserved.

Holding Times
Method 8270:
Method 8260:
All samples were analyzed initially within holding time. However, a number of samples were either
analyzed at a dilution or analyzed at normal dilution out of hold. The samples affected arc shown below,
along with the qualifiers added to the run impacted. Qualifiers are JH#. where # is the number of days past
the 14-day holding time at which analysis was performed. Data could be biased slightly low due to
comrnound degradation. As samoles are keo~t in a volatile-specific cooler, it is not expected that there would
be any sigtnificant impact.

Continuing Calibrations:
8260:
Vinyl acetate was out low in a number of CCVS. No qualifiers were added, since the target is not detected
in associated samples. Under such circumstances, no qualifier is added unless the drift is so great to make a
possibility of false negatives significant.
8270:
Benzoic acid was out low in one CCV. No qualifiers were added, since the target is not detected in
associated samples. Under such circumstances, no qualifier is added unless the drift is so great to make a
possibility of false negatives significant.

Surrogate Recoveries:
8260: Surrogates are recovered high in two samples. In one case detected results are qualified JS#. where#
is the recovery observed. Data could be biased very slightly high although this is right at the edge of the
upper acceptable limit. In the other, no detections are observed and no qualifiers are added.
8270: All surrogates are in control.

Matrix Spikes:
82608: There are 4 MS/MSDs which meets the 1:20 ratio.
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8270C: There is 1 MS/MSD which meets the 1:20 ratio

The full targ~et list has been spiked. Instances where spike recoveries are out of limits are shown in the table
within the matrix spike section of this report. In one case, the sample amount is 4x the spike level or
greater. In such cases, the recovery cannot realistically be calculated, because the anticipated normal-
analytical variability is on the order of the spike level. Thus no qualifiers are added in these instances. For
low recoveries, both non-detects and detects in the parent sample are qualified as JS#. where # is the
recovery. For higzh recoveries, only detected results in the parent sample are so qualified, Qualified results
may be biased proportional to the recovery observed, and nondetects that are qualified may have a
somewhat higher risk than normal of false negatives due to the observed bias.
The compounds that purge inefficiently that were discussed in the calibration section (these tend to give low
response factors) were recovered within limits in the MSIMSDs. Thus their behavior in the matrix appears
to be acceptable, although the recovery windows are wider for these compounds than for the other targzets.

For the MS/MSD pairs, those RPDs that are out are only qualified if the recovery is also out of limits. As
the RPD increases, the matrix precision decreases.

Method Blanks:
8270C: The method blank is in control.

82608: Contamination was observed in some method blanks indicated in the table, below the reporting
limit. Whenever methylene chloride or acetone is detected in associated samples at a level less than l Ox the
method blank (corrected for dilution), the result is qualified as UB#. where # is the corrected method blank
level. Such results are usable as nondetects. Qualifiers added are summarized in the table below. For other
targets, the factor used is 5x. In several cases, there are too many targets detected in the method blank to list
in the table. These are mainly long-retention time analytes such as 1.2.3-trichlorobenzene. naphthalene. and
n-propylbenzene that may be carryover from previously-mun standards. Only a few samples appear to be
similarly impacted.

Field Blanks:
8260: There were 3 trip blanks and 1 rinse blank. A number of detections are observed, which are used to
qualify associated samples using the same criteria as are used for method blanks, Qualified results from trip
blanks are of the form UTB#. and for rinse blanks UFB#. to distinguish the qualifiers from those arising
from method blanks.
8270: There were no field blanks.

LCS Recoveries:
Both 82608 and 8260C had a few analytes that were out low in one batch, and 82608 had one batch with
acetone recovered high in the LCS. When the recovery of the LCS is high, this suggests a possible high lab
bias and if the impacted analyte is not detected in associated samples, no qualifier is issued. In this case.
acetone was either not detected or the detections were qualified "U" due to method or field blank
contamination. Hence no qualifier is added. For the low recoveries, the target is qualified as JL# in all
associated samples and may be biased low.

Eq~s
Dilutions were necessary in some cases to achieve the proper quanitification of high-level targets, which
raises the EqLs for all other targets in the run. Only the results that are in the calibration range have been
reported by the laboratory, but the undiluted results have been used for nondetected targets and results that
are in range at that dilution.
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Field QC:
82608: There arc 10 samples identifiable as field duplicates. Some samples do show outliers but in each
case there are many detections and the other detections meet criteria.
8270C: There is one field duplicate, which is in control.
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INORGANIC DATA QUALITY REVIEW REPORT

METALS BY ICP, ICPMS, and Mercury

SDG: L08040517

PROJECT: Memphis Defense Depot. Main Discharge: for e2m. Texas

LABORATORY: Microbac (formerly Kemron) Laboratories. Marietta, 0OH

SAMPLE MATRIX: Water SAMPLING DATE (MontlilYear): 04/2008

ANALYSES REQUESTED: SW-846 Method 6010 (CP).,6010 (ICPMS). 7470A

NO. OF SAMPLES: 2 Total Water

SAMPLE NO: Main Discharge-IS-4,DUP-2-IS-4

DATA REVIEWER: Diane Short

QA REVIEWER: Diane Short and AssociateslInc. INITIALS/DATE: _____

Telephone Logs included Yes___ No _X

Contractual Violations Yes___ No _X-

The project Sampling and Analysis Plan (SAP), the EPA Contract Laboratory Program National Functional
Guidelines for Inorganic Review, 2002 and the SW-846 Methods have been referenced by the reviewer to
pcrform 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 includes validation of all calibrations, chains of custody (for sample holding time and
preservation only), and QC forms referencing the above documents.
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I. DELIVER-ABLES
All deliverables were present as specified in the Statement of Work or project contract.
Yes X No__
The following is noted for clarification:
Per the contract, all packages were reviewed for holding time, summary QC and calibration (Level III).
No raw data were required for review, nor were raw data required for submission. The laboratory has
submitted CLP-typc summary forms for ICP and ICP/MS and mercury.
There are 16 ICP analytes, 3 ICP/MS analytes and mercury by CVAA

II. CALIBRATIONS
A. All initial instmument calibrations were performed as defined in the contract or Statement of Work
(SOW). All correlation coefficients of the 3 point curve were > 0.995.
Yes X No_ NA_
No raw data were required to evaluate this requirement. No % RSD data were submitted for the ICPMS
and none have been required for Level 11I.

B. The initial calibration verification (ICV) and continuing calibration verification (CCV) standards were
analyzed at the required frequency.
Yes X No__
Sequencing was not required, but sufficient calibrations were present to verify' that the frequencies were
met for client samples.

C. And the ICV and CCV standard percent recovery results were within the required control limits of 90 -
11 0% (Mercury SO - 120%).
Yes X No_
Note that a 4 point + blank curve was also submitted for the ICP and ICPMS analyses. All had
correlation coefficients of > 0.005

III. CRDL STANDARDS
The 2 x CRDL standards were analyzed as required in the SOW.
Yes___ No__ NA X
Not required for Level 111, but was present only for thallium and is acceptable. Note that a low level
standard is included in' the 4 point curve noted above. Arsenic does not contain a 0.005 standard as do all
the other analytes with an MDL of 0.005. A 0.008 (no units given in table) standard is present and
arsenic has only a 3 point curve + blank. It is possible the 0.005 MDL is not within the sensitivity of the
instrument. The curve is acceptable and no further action is taken.

IV. BLANKS
Note: the highest blank associated with any particular analyte is used for the qualification pro~ess and is
the value entered after the "B" blank descriptor.

A. The initial calibration blanks (ICB) and continuing calibration blanks (CCB) were analyzed at the
required frequency.
Yes X No__ NA__
Sequencing was not required, but sufficient calibration blanks were present to verify that the frequencies
were met for client samples.

B. And the ICB and CCB results were within the required control limits.
Yes_- Nox_ NA_
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One CCB was detected for mercury at 0. 117 ug/l. There are no detected results reported for mercury and
no qualifier is required.

C. And all analytes in the Leach Blank were less than the CRDL, or less than 2x the instrument detection
limit (IDL), whichever is lower.
Yes No NA X
No TC-LP analysis was performed.

V. PREPARATION BLANKS
A. Preparation blanks were prepared and analyzed at the required frequency.
Yes X No_

B. And all analytes in the preparation blank were less than the CRDL, or less than the instrument
detection limit (TOL), whichever is lower.
Yes X No_
There was an unacceptable preparation blank for arsenic and the samples were re-analyzed with an
acceptable blank. Only re-analyses data have been submitted to the client.

C. Field, trip, decon rinse or other field blanks are contained and identified in the package.
Yes___ No__ NA X
There is not a field blank in this data set.

D. And the reported results are less than the CRDL or less than the IDL, whichever is lower.
Yes __No _NA X

VIA. ICP INTERFERENCE CHECK SAMPLE
A. The Interference Cheek Sample (ICS) was analyzed as required in the SOW or contract.
Yes XNo_ NA-_

B. And the ICS percent recovery results were reported for all required ICS analytes and were within
required control limits of 80% to 120%.
Yes X No__ NA -

C. ICP analysis results for analytes not required to be present in a given ICS standard were within
acceptable limits.
Yes No NA X
Not requested by client Wand data not provided by laboratory.

VIB. INTERELEMENT CORRECTION FACTORS
The Interelement Correction Factors are included and complete for all possible interferent analytes.
Yes No NA X
Review of piossible other contamninants; was not requested by the client.

VII. SPIKE SAMPLE RECOVERY
A. A matrix (pre-digestion) spike sample was analyzed for each digestion group and/or matrix or as
required in the SOW.
e2MPmdtdetO7O8 3
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Yes X No__
The client sampl e Main Discharge was used for the MS/MSD.

B. And the Matrix spike percent recoveries were within the required control limits of 75 - 125%.
Yes _XNo NA
Note that non-client samples were used for the arsenic re-analyses. The client sample from the original
analysis has been used for qualification as it accurately represents the sample matrix.

B. A Post-digest spike was analyzed if required.
Yes XNo NA_

C. The MS/MSD samples included client samples
Yes X No NA_

VIII. DUPLICATES
A. Matrix (pre-digestion) duplicate samples were analyzed at the required frequency
Yes X No
The laboratory runs MS/MSD) samples.

B. And the Matrix duplicate relative percent differences (RPD) were within the required control limits
(Water 20%, Soil 35%) or the RL limits were met if the duplicate values are < 5 x RL. If the either one of
the duplicate results are < 5 X RL, the RPD is not used. The QC limit used is the difference between the
original and the duplicate results (± the RL) for water and (± 2X the RL) for soils.
YesXNo NA__

IX. LABORATORY CONTROL SAMPLE
A. Laboratory control samples (LCS) were analyzed at the required frequency.
Yes X No-

B. And LCS recoveries were within the required control limits of 80 to 120%.
Yes X No__

X. ICPMS INTERNAL STANDARDS
Internal standards were added to all client and QC samples and were within the required limits of 60 -
125%.
Yes XNo_ NA__
A fl11 list of IS recoveries in provided in summary form.

XI. ICP SERIAL DILUTION
A. ICP Serial Dilutions have been analyzed at the required frequency if the analyte concentrations are
greater than 50 x IDL (x 100 for ICPMS).
Yes X No NA
Dup-2-Main Discharge was used for the serial dilution.

B. And the percent difference criteria of + 10 % have been met.
Yes_X_ No NA -

C. The serial dilution analyses were on client samples
e2MPmd~etO7OS 4



92 226

Yes X No_ _
Note that non-client samples were used for the arsenic re-analyses. The client sample has been used for
qualification as it accurately represents the sample matrix.

XII. INSTRUMENT DETECTION LIMITS
A. The Instrument Detection Limits have met the Quarterly reporting requirements.
Yes X No__ NA
This was determined to be acceptable during the contractual process.

B. And all sample results have met the required detection limits (CRDL).
Yes X No- NA___-
No dilutions were performed

XIII. PREPARATION AND ANALYSIS LOGS
A. All samples were prepared or analyzed within the required holding times referencing the SOW (time
of sample receipt to preparation/distillation).
Yes X No_

B. All samples were analyzed within the 40 CER 136 (Clean Water Act) or method recommended holding
times (time of sample collection to date of analysis).
Yes X No-

C. Chains of Custody (COG)
I. Chains of Custody (COG) were reviewed and all fields were complete, signatures were present and cross
outs were clean and initialed.
Yes X No-

2. Samples were received at the required temperature and preservation.
Yes X No_

XIV. FIELD QC
A. Field QC samples (duplicates, SRMs) were identified.
Yes X No__
The field duplicates are identified as Main Discharge and DUP-2-Main Discharge.

B. Field duplicates were within a guidance limit of < 35% RPD limit for water or <50% RPD limit for
soil. If values are < 5 x RL, the water limit is ± 2 x RL and the soil limit is +4 x RL. Final determination
will be made by the project manager.
Yes X No- NA_

XV. GENERAL COMMENTS
The laboratory has complied with the requested methods and the quality of the data is acceptable. No
qualifiers have been added.

The following is noted for clarification
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Per the contract, all packages were reviewed for holding time, summary QC and calibration (Level III).
No raw data were required for review, nor were raw data required for submission. The laboratory has
submitted CLP-typc summary forms for ICP and ICPIMS and mercury.
There are 16 ICP analytes, 3 ICP/MS analytes and mercury by CVAA

Blanks
One CCB was detected for mercury at 0. 117 ug/l. There are no detected results reported for mercury and
no qualifier is required.

Low Level Standard
CRDL cheek is technically not required for Level III, but was present only for thallium and is acceptable.
Note that a low level standard is included in the 4 point curve noted in the text. Arsenic does not contain
a 0.005 standard as do all the other analytes with an MDL of 0.005. A 0.008 (no units given in table)
standard is present and arsenic has only a 3 point curve + blank. It is possible the 0.005 MDL is not
within the sensitivity of the instrument. The curve is acceptable and no further action is taken.
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ORGANIC DATA QUALITY REVIEW REPORT
VOLATILE ORGANICS SW-846 METHOD 826013/503013 and Method 8270CC

826013/503013
SDG: L08100: 573 (includes Main Dischargze). 600. 653. 693

L08060: 542
L08070: 159 (main discharge)

8270CC
SDG: L08 100: 573 (Main Discharge)

PROJECT: Memphis Defense Depot Interim Remedial Action IRA-5 and Recovery Well. Main Discharge

LABORATORY: Microbac Laboratories (formerly Kemnron Environmental Services). Marietta. OH

SAMPLE MATRIX: Water

SAMPLING DATE (Month/Year): June. October 2008

NO. OF SAMPLES: 8260B3/5030B3 (Waters) - 116 samples including 6 trip blanks: Method 827CC: 2 waters

ANALYSES REQUESTED: SW-846 8260B. 8270CC

SAMPLE NO.: See attached result forms and associated edd

DATA REVIEWER: Sammy Huntington and John Huntington

QA REVIEWER: Diane Short and Associates Inc. INITIALS/DATE: _____

Telephone Logs included Yes-__ No _X_

Contractual Violations Yes__ No _X_

The EPA Contract Laboratory Program National FunctionalIGuidelines for Organic Review, 2001, the project
QAPP (I11/05) 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 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.

Yes X_ No__
This is a Level III Report.
The instrument initial calibration forms for instrument #14 did not pnint to hardcopy in any of the data packages.
The PDF supplied by the laboratory contained this form for all packages and was used to conduct the review for
this instrument. Data are, therefore, present but not in the hard copy deliverable.

B3. Chain of Custody Documentation was complete and accurate.
Yes__X__ No
Chains are acceptable with the following notation.
SDG LO8100573: Sample Receipt Form stated, "Received 3VOAs -sample MW-37-173-25-IS-5 on
10/17/08 at 12:33 =that is not on COC." The project manager is updating the Chain to reflect the additional
sample.

The following is noted:
The chain of custody system used on this project is generated from an electronic sample tracking system.
Previous reports have noted certain deficiencies. The main problems with the earlier versions of these appear to
have been resolved.

There is a gap between relinquished and received but an Airbill number is on the sample receipt form and is
acceptable.

C. Samples were received at the required temperature, preservation and intact with no bubbles.
Yes_ X_ No__
The most recent regulations (See Federal Register, March 12, 2007, 40CFR Part 122) require only that the
temperature of samples delivered to the laboratory be less than 60 C. The sample receipt conditions are fully
compliant with applicable regulations.

There is an inconsistency in the log-in forms. For some SDGs the Sample Receipt Form states "NA" or "Yes"
for the following:

if the pH ranges acceptable' reviewer notes pH cannot be checked for 8260B samples on receipt. This is done
in the laboratory at run time.

if custody seals were intact. ' The reviewer does not have adequate information to evaluate this item.

II. ANALYTICAL REPORT FORMS
A. The Analytical Report or Data Sheets are present and complete for all requested analyses.
YesXNo_

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).
YesX_ No__
The laboratory notes a number of cases in which holding times were exceeded by a few hours. However, the
general policy of EPA is that for samples having holding time requirements expressed in days, the holding time
calculationis to bemade tothe nearest day. In all these instances, when calculated in that mannerthe samples
are in hold and no qualifiers are added.
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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__
See thie above secti~on.

For TB-101608-IS-5 in SDB L08100574 there are two runs reported in the hardcopy data and in the EDD. One
analysis was conducted within holding time but has one low surrogate. The laboratory reanalyzed the sample,
but the analysis date in the ROD and the analysis date in the hardcopy do not agree. In the hardcopy the
reanalysis is reported as 11/07/08, which is 8 days after hold time expiration. In the EOD, the analysis date is
reported as 10/30/08, which is in hold. The Case Narrative indicates that the analysis was 2.4 hrs after hold
time expiration, and so no indication of a later holding time is indicated. The method blank summaries do not
include a run for 11/7/08, so we have concluded tentatively that this is a hardcopy error and the runs are both
within hold. No hold time qualifiers are applied.

MI. INSTRUMENT CALIBRATION - CC/MS
A. Initial Calibration
1. The Response (RF) and Relative Response Factors (RRF) and average RRF for all compounds for all
analyses met the contract criteria of >0.05 (> 0.01 for the 2001 guidance).
YesX_ No NA__
Per the project manager, the 2001 EPA CLP validation guidance has been applied to the common "poor
responders". The validation guidance used for this project allows for a response of 0.01 for the "poor
responders" 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 RF is valid. Given the spectral verification is available, the data are not
qualified for response >0.01 < 0.05. No data have been qualified.

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. The
likelihood of matrix bias for these compounds in this site matrix is assessed in the MS/MSO section of this
report.

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 the five point calibration was within the 30% limit for all other
compounds or a linear curve was used.
YesX No NA__

3. The 12 hour system Performanee 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
(>0.01I for the 2001 validation guidance) were met.
YesX_ No NA__
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The CCVs were analyzed at the proper frequency. The same compounds showed response factors < 0.05 as did
in the initial calibrations, but since all were above the 2001 validation limit of 0.01, no qualifiers have been
added for this.N

2. The percent difference (%D) limits of + 20% 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_ NoX_ NA_

Anumber of %D rsults are out of limits. Qualifiers added are shown in the table below. If the bias is high or
if the bias is low enough that the potential for false positives is negligible, no qualifiers are added for non-
detects. The qualifier used is JC#, where # is the %D observed. The qualifier indicates a variability to the
instrument response, in these cases, a slight high shift.

M ethd O eev Date51 BatchAnalyt7~e f Bia Quaifer Ade
82608 L08100573 10129/08 23:24 WG286406 1,2,3-Trichlorobenzene 29.4 high none, ND

1,2,4-Trichlorobenzene 31.7 high none, ND
1,2,4-Trimethylbenzene 28.8 high none, ND
1,3,5-Trimethylbenzene 26.8 high none, ND

n-Butylbenzene 36.8 high _none, ND
_____________ ~Naphthalene :39.2 high none, ND

p-lsopropyltoluene 28.0 high I none, ND(pr)
10/30/08 12:41 WG286487 1,2,3-Trichlorobenzene 28.1 high none, ND

_______ ~~~~~~~~1,2,4-Trichlorobenzene 30.1 high none, ND
1,2,4-Trimethylbenzene 28.5 high none, ND

______________ 1 .2-Dichloroethane 29.3 high none, ND
1,3,5-Trimethylbenzene 275.2 high none, ND

_______ _________ ~~~Bromodichloromethane 25.1 high none, ND
_________ _____________n-Butylbenzene 32.7 high none, ND
_________ ____________Naphthalene 38.6 high none, ND

_______ __________ ~~~Vinyl Acetate 25.4 high I none, ND(pr)
____L08100600 10/31/08 9:23 WG286568 n-Butylbenzene 30.3 highI none, ND

_______ __________ ~~~Naphthalene 31 .6 1highI none, ND
______ _______10/31/08 13:04 WG286581 Dichlorodifluoromethane 30.0 low none, ND
______ _______10/31/08 23:13 WG286673 Bromoform 27.1 high none, ND

_________ ~~~~~1,2,3-Trichlorobenzene 261 high none, ND
_______ __________ ~~~1,2-Dichloroethane 27.8 high JC28 detect

________ __________ ________Dibromochloromethane 25.6 high none, ND
________ __________ ________Dich-lorodifluoromnethane 30.8 low none, ND

_________ Naphthalene 42.8 high none, ND
________ 11/1/08 12:15 WG286692 2-Hexanone 3. high none, ND

____ __ _ ____ ___ ____ ____ ___ ____ ____Acetone 25.6 high none, ND (pr)
____ __ ____ ___ ___ ___ ____ _ _ ____ ___2-Butanone 37.7 high I none, ND (pr)

_____ _______ 11/2/08 14:19 WG286707 Vinyl Acetate 26.4 low. none, ND
____L08100693 11/4/08 8:53 WG286839 Bromomethane 54.8 hihnone, ND

_________ Chloromethane 34.8 hihnone, ND
________Dichlorodifluoromethane 29.8 high none, ND
_________Trichlorofluoromethane 25.9 high none, ND

__________ Vinyl Acetate 476 high none, ND (pr)
L08100653 111/11/08 12:15 WG286692 2-Hexanone 3. high none, ND (r

__________ Acetone 25.6 high None, (pr)
_____ ___ ____ _____ __ _ ____ ___ -Butanone 37.7 high none, N D'

________ 11/2/08 14:19 WG286707 V~inyl Acetate 1 26.4 low none, ND (pr
8270C L08100573 10/27/08 9:35 WG286249 Bezi cd 3. o oe D(r)

IV. CC/MS INSTRUMENT PERFORMANCE CHECK
The BEB (VOA) or 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-_
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V. INTERNAL STANDARDS
The Internal Standards met the 100% upper and -50% lower limits criteria and the Retention times were within
the required windows.
YesX x No NA _

VI. SURROGATE
Surrogate spikes were analyzed with every sample.
Yes X- No__

And met the recovery limits defined in the QAPP of 70 - 130%.
Yes___No X_
826CR: Surrogates were out of laboratory limits in a number of samples, mainly high. Only data that exceed
the QAPP limits are qualified. When a surrogate is out of limits high, all detected targets in the sample are
qualified as JS#, where # is the recovery (%R). When a surrogate is out of limits low, all detected and non-
detected results in the sample are so qualified. Results may be biased roughly proportional to the magnitude of
the recovery.

82608 L08100573 -27 MW 148-86.35-IS5 1,2-Dichloroethane-d4 125* None
L08100573 -29 Mw 16182- S-5 1,2-Dichloroethane-d4 123* None
[08100573 -29 MW 16182-IS-5 1,2-Dichloroethane-d4 125* None
L08100573 -48 TB-101608-IS-5 Dibromofluoromethane 73' None
L08100600 -09 MW-130-70.25-IS-5 1,2-Dichloroethane-d4 130* None
L08100600 -10 MW-145-90.75-IS-5 1,2-Dichloroethane-d4 128* None
L08100600 -11 MW-149-92.15-IS-5 1,2-Dichloroethane-d4 132' None, ND
L08100600 -22 MW-158A-88.25-IS-5 1,2-Dichloroethane-d4 128' None
L08100600 -25 MW-159-81.85-IS-5 1,2-Oichloroethane-d4 130* None
[08100600 -26 MW-160-84.35-IS-5 1,2-Dichloroethane-d4 132* JS132 detects
L08100600 -06 MW-54-90.25-IS-5 1 ,2-Dichloroethane-d4 124' None
IL08100600 -08 MW-79-93.25-lS-5 1 ,2-Dichloroethane-d4 129' None
[L08100600 1-03 TB-1 01508-IS-S 1 ,2-Dichloroethane-d4 120* None

VII. MATRIX SPIKE/MATRIX SPIKE DUPLICATE
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.
YesX_ No__
8260TB: There areS MS/MSDs which meets the 1:20 ratio.
8270C: There is I MSIMSD which meets the 1:20 ratio

The MS/MSDs present are shown in the table below.

Metho SD lin Sa0~ mpl Lb amleI
82608\50308 L08100573 MAIN DISCHARGE-IS-S L081 00573-13

L08100573 RW-4-IS-5 [08100573-05
L08100600 MW-i156-67.75-IS-5 L081 00600-18
L08100600 MW-i158A-88.25-IS-5 L08100600-22
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L08100600 Mw-I166A-78. 17-IS-5 L081 00600-30
L08100653 MW-10-IS-5 [08100653-02
L08100693 MW-230-IS-5 [08100693-03
L08071 59 MAIN DISCHARGE L080701 59-01

8270C\351 OC L081 00573 MAIN DISCHARGE-Is-5 L081 00573-13

The MS and MSD percent recoveries were within the limits defined in the QAPP of 70 - 130% with 5
compounds allowed to be within 60 - 140%.
Yes___NoX _ _NA

The ta-ble below shows th~e qualifiers added to parent samples only for MS/MSD outliers. A number of targets
are out of limits, but in some instances the parent sample is > 4x the spike level. In such cases, no qualifier is
added because the spike is of the order of the normal variability of measurement and recovery calculations are
not meaningful. In other cases the recoveries are elevated but there are no detections in the parent sample,
hence no qualifiers. Data for the parent sample are qualified JMS#, where # is the recovery. Data could be, in
these cases, biased low proportional to the spike recovery. Data for the JS6O and JS61I could be removed per the
5 outlier allowance.

IMMIethod SDGIGS SQirtleant 1ni5il lyII-"JAi If NI fr-lTiflerm

82608 L081 00573 RW-4-rS-5 L08100573-05 1,1 .2,2-Tetrachloroethane JMS50
8280B L081 00600 MW-i156-67.75-IS-5 [08100600-18 1 1 ,2,2-Tetrachloroethane JMS52
82608 L081 00573 MAIN DISCHARGE-IS-s [08100573-13 1,1 .2,2-Tetrachloroethane JMS51
82608 [08100693 MW-230-IS-5 [08100693-03 1,1-Dichloroethene JMS6O None
82608 [08100600 MW-158A-88.25-IS-5 [08100600-22 cis-i 2-Dichloroethene JMS41
8260B [08100600 MW-166A-78.17-IS-5 [08100600-30 Trichloroethene JMS61 None

The MSD relative percent differences (RPD) were within the defined contract limits.
Yes _X_ No NA__
Those RPDs- that are-out of limits are only qualified if the recovery is also out of limits. As the RPD increases,
the matrix precision decreases. All RPI~s were within limits.

The MS/MSD were client samples.
Yes_-X_ No -NA__

V11I. LABORATORY CONTROL SAMPLE
A. Laboratory Control Samples (LCS) was analyzed for every analysis performed and for every 20 samples.
YesXNo_

The LCS percent recoveries were within the QAPP of 80-120% for water and 75 - 125% for soil. Five
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 Nox.
Two targets were out high in LCS runs. These indicate potential high lab bias for the impacted targets.
Qualifiers are added only if the associated sample has a detected result, since the bias is high. Qualifiers added
are shown in the table below. Data for all detected data are qualified JL#, where # is the LCS recovery.

SampleID La SamBl ID j h jE Analytaifer
82608 101053 MWi-IS-s L08100573-45 WG286406 1,1,2-Trichloroethane J[2
82608 101053 MWi-IS-s L08100573-A5 WG8606I2-icioothne J[3
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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 and resulted in qualifiers as shown in the table below.
Whenever methylene chloride or acetone is detected in associated samples at a level less than lOx thenmethod
blank (corrected for dilution), the result is qualified as UB#, where # is the corrected method blank level. Such
results are usable as nondetects. Qualifiers added are summarized in the table below. For other targets, the
factor used is 5x.

82608 L08100573 MW-i157-75.95-IS-5 L081 00573-28 WG286487 Bromomnethane U133.3
82608 L08100573 MW-174-IS-5 [08100573-50 WG286406 Bromnomethane U83.2
82608 L08100573 MW-148-86.35-IS-5 L08100573-27 WG286487 Bromnomethane U83.3
82608 L08100573 DUP2-IS-5 L08100573-47 WG286406 Bromomethane UB3.2
82608 L08100573 MW-172-IS-5 L08100573-49 WG286406 Bromomethane UB33.2
82608 L08100573 MW-15-IS-5 [08100573-45 WG286406 Bromomethane U83.2
82608 [L08100573 DUP1-IS-5 L08100573-46 WG286406 Bromomethane UB33.2
82608 L08100573 TB-101608-IS-5 L08100573-48 WG286406 Bromomnethane 1383.2
82608 [08100573 TB-101608-IS-5 L08100573-48 WG286406 Chioromethane UB.25
82608 L08100573 MW-i57-75.95-IS-5 L08100573-28 WG286487 Chioromethane UB.45
826GB L08100573 MW-i48-86.35-IS-5 L08100573-27 WG286487 Chioromethane 138.45
8260B L08100573 TSVE-CW-101708 L08100573-53 WG286499 Methylene chloride UB.3
8260B [08100600 MW-159-81.85-IS-5 L08100600-25 WG286673 Bromomethane UB3.2
82608 [081006001 MW-67-268.25-IS-5 L08100600-07 WG286568 Bromomethane UB33.2
82608 [08100600 MW-79-93.25-IS-5 [08100600-08 WG286568 Bromomethane U83.2
8260B [08100600 MW-iS8A-88.25-IS-5 [08100600-22 WG286673 Bromomethane 1383.2
82608 [08100600 MW-54-90.25-IS-5 L08100600-06 WG286568 Bromomethane UB3.2
82608 [08100600 MW4-3-167.25-IS-5 L08100600-04 WG286568 Bromomnethane UB83.2
8260B L08100600 MW-44-69.75-IS-5 [08100600-05 WG286568 Bromomnethane (1383.2
82608 [08100600 TB-101508-IS-5 [08100600-03 WG286568 Bromnomethane UB3.2
82608 [08100600 MW-i 56-67.75-IS-5 [08100600-18 WG286673 Bromnomethane UB83.2
8260B [08100600 MW-i150-88.51-Is-5 [08100600-12 IWG286673 Bromomethane UB3.2
82608 L081 00600 MW-i150-:88.51-IS-S [08100600-12 WG286673 Chioromethane UB.33
82608 [08100600 TB3-i 01508-155 [08100600-03 WG286568 Chioromethane UB.5
82608 [08100600 Mw-i149-92.1 5-IS-5 [08100800-li WG286568 Chioromethane UB8.5

C. If Field Blanks were identified, no blank contamination was found.
Yes__ No _X_

For TB-101608-IS-5 in SDB LOS8100574 there are two runs reported in the hardcopy data and in the EDD (see
the holding time summary for a discussion of this). The results for the two rnms are significantly different, with
higher levels and more detections in one of them. This run has been used for the purposes of data qualification.
A number of samples are qualified due to trip blanks, with qualifiers being added in the same manner as for
method blanks. For clarity, the trip blank qualifier is UTB#, where # is the level in the trip blank.
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8260B\5030B L08100573 Water 3
8260B\5030B L08100600 Water 1
82608\5030B L08100653 Water 1
82608\5030B L08100693 Water 1

82608 L08100573 TB-101608-IS-5 10/16/2008 1,4-Dichlorobenzene 1.09J UTB1.l detects
TB-101608-IS-5 1 0/16/2008 Acetone 19.70 UTB# detects
TB-101608-IS-5 10/16/2008 Benzene 0.164F None, ND in samples
TB-101608-IS-5 10/16/2008 Bromomethane 3.3J None, LB from MB
TB-101608-IS-5 10/16/2008 Chloromethane 0.41 F None, LB from MB
TB-i101 608-IS-5 10/16/2008 Naphthalene 0.4240 LJTB.42 detect
TB-I101 608-IS-5 10/16/2008 Toluene 0.415SF UTB.42 detects
TB-I101 708-IS-S 10/17/2008 1 ,4-Dichlorobenzene 0.149F From earlier TB
TB2-101708-IS-5 10/17/2008 All OK None

L08100600 TB-101508-IS-5 10/20/2008 1,4-Dichlorobenzene 1.44J UTB1.4 detects
TB-101508-IS-5 10/20/2008 Acetone 31.2J UTB31 detects
TB-101508-lS-5 10/20/2008 Benzene 0.166F None, sample > Sx
TB-101508-IS-5 10/20/2008 Brdmomethane 2.84J None, LB from MB
TB-101 508-IS-5 10/20/2008 Chloromethane 0.31F None, LB from MB
TB-l1l1508-IS-S 10/20/2008 MEK (2-Butanone) 4.81 F None, ND in samples
TB-101508-IS-5 10/20/2008 Naphthalene 0.277Q None, ND in samples
TB-101508-IS-5 10/20/2008 Toluene 0.418F None, ND in samples

L08100653 TBI01308-IS-5 10/21/2008 1,4-Dichlorobenzene 0.161F UTB.16 detects
L081 00693 TB-101408 10/22/2008 1,4-Dichlorobenzene 1.02 UTBi detects

TB-101408 10/22/2008 Acetone 20.90 None, ND in samples
TB-101408 10/22/2008 Benzene 0OleeF INone, ND in samples
TB-101408 10/22/2008 Bromomethane 0.650 UTB.65 detects
TB-101408 10/22/2008 Chloromethane 0.5420 UTB.54 detects
TB-101408 10/22/2008 MEK (2-Butanone) S.59F None, ND in samples

TB-101408 10/22/2008 Naphthalene 0.317F None, ND in samples
TB-101408 10/22/2008 Toluene 0.364F None, ND in samples

L08070159 Trip Blank 1,4-Dichlorobenzene .131 UTB.13 detect

X. FIELD QC
If Field duplicates were identified, they met guidance RPD of < 35% for water or < 50% for soils. 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 _X No NA__
82608: There are 13 sam~ples identifiable as field duplicates. Some samples do show outliers but in each case
there are many detections and the other detections meet criteria.
8270C: There is one field duplicate, which is in control.

ItelrTo~dIss -a iDI 'at I P&il1rn1 iitMOM~
8260B L08100573 DUPl-IS-5 MW-172-IS-5 OK
8260B L08100573 DUP2-IS-5 MW-187-IS-5 OK7 7
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Method SDG Field Duplicate' Parent Sample- Observations
8260B [08100573 DUP3-IS-5 MW-225-IS-5 OK
82608 [08100573 DUJP6-IS-5 RW-1B3-IS-5 OK
82608 L08100573 DUP8-IS-5 MW-32-66.84-IS-5 OK
82608 L08100573 MAIN DISCHARGE- MI ICAG-SSO

IS-5-DUP MI ICAG-S5O
82608 L08100600 DUP11-IS-5 MW-132-IS-5 OK
8260B [08100600 DUP9-IS-5 MW-154-61.45-IS-5 OK
82608 [08100653 DUP10-IS-5 MW-74-IS-5 OK
8260B [08100653 DUP5-IS-5 MW-240-IS-5 OK
8260B [08100653 DUP7-IS-5 MW-3-IS-5 OK
82608 [08100693 DUP4-IS-5 MW-236-IS-5 OK
82608 L08070159 DUP-1 MAIN DISCHARGE OK
8270C L08100573 MAIN DISCHARGE- MAIN DISCHARGE-IS-5 OK

__________IS-5-DUP _ _ _ _ _ _ _ _ _ _

Xi. SYSTEM PERFORMANCE
A. The Ri~s, chromatograms, tunes and general 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_
Dilutions were necessary in some cases to achieve the proper quantification of high-level targets, which raises
the EQLs for all other targets in the run. Only the results that are in the calibration range have been reported by
the laboratory, but the undiluted results have been used for nondetected targets and results that are in range at
that dilution.

XII. TCL COMPOUNDS
A. The identification is accurate and all retention times' library spectra and reconstmcted ion chromatograms
(RC) 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 NAX_
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:

Chain of Custody/Deliverables:
No qualifiers have been added for chain of custody issues.
Chains are acceptable with the following notation.
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SDG L08 100573: Sample Receipt Form stated, "Received 3 VOAs - sample MW-37-173-25-1 S-5 on
10/17/08 at 12:33 = that is not on COG." The project manager is updating the Chain to reflect the additional
sample.

Sample Condition:
The most recent regulations (See Federal Register, March 12, 2007, 40CFR Part 122) require only that the
temperature of samples delivered to the laboratory be less than 60 GC. The sample receipt conditions are filly
compliant with applicable regulations.

There is an inconsistency in the log-in forms. For some SD~s the Sample Receipt Form states "NA" or "Yes"
for the following:I

if the pH ranges acceptable' reviewer notes pH cannot be checked for 82608 samples on receipt. This is done
in the laboratory at run time.

if custody seals were intact. ' The reviewer does not have adequate information to evaluate this item.

Holding Times
The laboratory notes a number of cases in which holding times were exceeded by a few hours. However, the
general policy of EPA is that for samples having holding time requirements expressed in days, the holding time
calculation is to be made to the nearest day. In all these instances, when calculated in that manner, the samples
are in hold and no qualifiers are added.

For TB-101608-IS-5 inSDB LOS8100574 there are two rnmsreported in the hardcopy data and in the EDD. One
analysis was conducted within holding time but has one low surrogate. The laboratory reanalyzed the sample,
but the analysis date in the EDD and the analysis date in the hardcopy do not agree. In the hardcopy the
reanalysis is reported as 11/07/08, which is 8 days after hold time expiration. In the EDD, the analysis date is
reported as 10/30108, which is in hold. The Gase Narrative indicates that the analysis was 2.4 hirs after hold
time expiration, and so no indication of a later holding time is indicated. The method blank summaries do not
include a run for 1 1/7/08, so we have concluded tentatively that this is a hardcopy error and the runs are both
within hold. No hold time qualifiers are applied.

Continuing Calibrations:
A number of %D results are out of limits. Qualifiers added are shown in the table within the body of this report.
If the bias is high or if the bias is low enough that the potential for false positives is negligible, no qualifiers are
added for non-detects. The qualifier used is JC#, where # is the %D observed. The qualifier indicates a
variability to the instrument response, in these cases, a slight high shift.

Sdrroizate Recoveries:
82608: Surrogates were out of laboratory limits in a number of samples, mainly high. Only one sample has
been qualified for exceeding the QAPP limits. When a surrogate is out of limits high, detected targets in the
sample are qualified as JS#, where # is the recovery. Results may be biased roughly proportional to the
magnitude of the recovery.

Matrix Spikes:
8260B: There areS8 MS/MSDs which meets the 1:20 ratio.
8270C: There is I MS/MSD which meets the 1:20 ratio.
The table in the body of the report shows the qualifiers added to parent samples only for MS/MSD outliers. A
number of targets are out of limits, but in some instances the parent sample is > 4x the spike level. In such
cases, no qualifier is added because the spike is of the order of the normal variability of measurement and
recovery calculations are not meaningful. In other cases the recoveries are elevated but there are no detections
in the parent sample, hence no qualifiers. Data for the parent sample are qualified JMS#, where # is the
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recovery. Data could be, in these cases, biased low proportional to the spike recovery. Data for the JS6O and
JS6I could be removed per the 5 outlier allowance.

Method Blanks:
Contamination was observed in some method blanks and resulted in qualifiers as shown in the table within the
body of this report. Whenever methylene chloride or acetone is detected in associated samples at a level less
than lIx the method blank (corrected for dilution), the result is qualified as UB#, where # is the corrected
method blank level. Such results are usable as niondetects. Qualifiers added are summarized in the table in the
text. For other targets, the factor used is 5x.

Field Blanks:
For TB-101608-IS-5 in SOB LOS8100574 there are two runs reported in the hardcopy data and in the EDO (see
the holding time summary for a discussion of this). The results for the two runs are significantly different, with
higher levels and more detections in one of them. This run has been used for the purposes of data qualification.
A number of samples are qualified due to trip blanks, with qualifiers being added in the same manner as for
method blanks. For clarity, the trip blank qualifier is UTB#, where # is the level in the trip blank.

LCS Recoveries:
A n'umber of targets were out high in LCS runs. These indicate potential high lab bias for the impacted targets.
Qualifiers are added only if the associated sample has a detected'result, since the bias is high. Qualifiers added
are shown in the table below. Data for all detected data are qualified JL#, where # is the LCS recovery.

EOLs:
Dilutions were necessary in some cases to achieve the proper quantification of high-level targets, which raises
the EQLs for all other targets in the run. Only the results that are in the calibration range have been reported by
the laboratory, but the undiluted results have been used for nondetected targets and results that are in range at
that dilution.

Field OC:
82608: There are 13 samples identifiable as field duplicates. Some samples do show outliers but in each case
there are many detections and the other detections meet criteria.
8270C: There is one field duplicate, which is in control.
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INORGANIC DATA QUALITY REVIEW REPORT

METALS BY ICP, ICPMS, and Mercury

SDG: L08 100573

PROJECT: Memphis Defense Depot. Main Discharge for e2m

LABORATORY: Microbac (formerly Kernron Laboratories). Marietta. OH

SAMPLE MATRIX: Water SAIVPLING DATE (Month/Year): 8/2008

ANALYSES REQUESTED: SW-846 Method 6010 (ICP). 6010 (ICPMS'). 7470A

NO. OF SAMPLES: 2 Total Water

SAMPLE NO: Main Discharge-IS-5, DUIP-IS-5

DATA REVIEWER: Richard A Ki

OA REVIEWER: Diane Short and Associates Inc. INITIALS/DATE: _____

Telephone Logs included Yes___ No _X

Contractual Violations Yes___ No _

The project Sampling and Analysis Plan (SAP), the EPA Contract Laboratory Program National Functional
Guidelines for Inorganic Review, 2002 and the SW-846 Methods 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 includes validation of all calibrations, chai~s of custody (for sample holding time and
preservation only), and QC forms referencing the above documents.
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1. DELIVERABLES
All deliverables were present as specified in the Statement of Work or project contract.
Yes X No -

The following is noted for clarification:
Per the contract, all packages were reviewed for holding time, summary QC and calibration (Level Ill).
No raw data were required for review, nor were raw data required for submission. No Internal Standard
recoveries are submitted for the ICPMS and may not be required for Level III. The laboratory has
submitted CLP-type summary forms for ICP and ICP/MS and mercury.
There are 19 ICP analytes and 3 ICP/MS analytes.

1I. CALIBRATIONS
A. All initial instrument calibrations were performed as defined in the contract or Statement of Work
(SOW). All correlation coefficients of the 3 point curve were > 0.995.
Yes X No__ NA__
No raw, data were required to evaluate this requirement. No % RSD data were submitted for the ICPMS
and none have been required for Level Ill.

B. The initial calibration verification (ICV) and continuing calibration verification (CCV) standards were
analyzed at the required frequency.
Yes X No
Sequencing was not required, but sufficient calibrations were present to verify that the frequencies were
met for client samples.

C. And the ICV and CCV standard percent recovery results were within the required control limits of 90 -
110O% (Mercury 80 - 120%).
Yes X No-

III. CRDL STANDARDS
The 2 x CRDL standards were analyzed as required in the SOW.

Yes No__ NA X
Not required, but was present only for thalliumn and is acceptable.,

IV. BLANKS
Note: the highest blank associated with any particular analyt& is used for the qualification process and is
the value entered after the "B" blank descriptor.

A. The initial calibration blanks (ICB) and continuing calibration blanks (CCB) were analyzed at the
required frequency.
Yes X No__ NA-
Sequencing was not required, but sufficient calibration blanks were present to verify that the frequencies
were met for client samples.

B. And the ICB and CCB3 results were within the required control limits.
Yes_ No X NA_ _

The CCI3 results for antimony were 0. 154F, 0. 170F, and 0.200F. The antimony results in both samples
were non-detect, therefore no qualifications were required.
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C. And all analytes in the Leach Blank were less than the CRDL, or less than 2x the instrument detection
limit (IDL), whichever is lower.
Yes_ No_ NA X
No TCLP analysis was performed.

V. PREPARATION BLANKS
A. Preparation blanks were prepared and analyzed at the required frequency.
Yes X No_

B. And all analytes in the preparation blank were less than the CRDL, or less than the instmument
detection limit (IDL), whichever is lower.
Yes XNo-_

C. Field, trip, decon rinse or other field blanks are contained and identified in the package.
Yes _ No__ NA X
There i's not a Field blank in this data set.

D. And the reported results are less than the CRDL or less than the IDL, whichever is lower.
Yes __ No NA- X

VIA. ICP INTERFERENCE CHECK SAMPLE
A. The Interference Check Sample (ICS) was analyzed as required in the SOW or contract.
Yes XNo NA_

B. And the ICS percent recovery results were reported for all required ICS analytes and were within
required control limits of 80% to 120%.
Yes X No__ NA_

C. ICP analysis results for analytes not required to be present in a given ICS standard were within
acceptable limits.
Yes No NA X
Not reusted by client and data not provided by laboratory.

VIB. INTERELEMENT CORRECTION FACTORS
The Interelemnent Correction Factors are included and complete for all possible interferent analytes.
Yes No NA X
Review of possible other contaminants was not requested by the client.

VII. SPIKE SAMPLE RECOVERY
A. A matrix (pre-digestion) spike sample was analyzed for each digestion group and/or matrix or as
required in the SOW.
Yes X No
The client sample Main Discharge was used for the MSIMSD.

B. And the Matrix spike percent recoveries were within the required control limits of 75 - 125%.
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Yes X No NA_
High _results were reported for calcium, but the spike amount is less than '/4 the sample value and the
recovery is statistically invalid. No qualifier is required.

B. A Post-digest spike was analyzed if required.
Yes XNo__ NA__

C. The MSIMSD samples included client samples
Yes X No- NA_

VIII. DUPLICATES
A. Matrix (pre-digestion) duplicate samples were analyzed at the required frequdney
Yes X No__
The laboratory runs MS/MSD samples.

B. And the Matrix duplicate relative percent differences (RPD) were within the required control limits
(Water 20%, Soil 35%) or the RL limits were met if the duplicate values are < 5 x RL. If the either one of
the duplicate results are < 5 X RL, the RPD is not used. The QC limit used is the difference between the
original and the duplicate results (± the RL) for water and (± 2X the RL) for soils.
Yes X No-__NA__

IX. LABORATORY CONTROL SAMPLE
A. Laboratory control samples (LCS) were analyzed at the required frequency.
Yes XNo_

B. And LCS recoveries were within the required control limits of 80 to 120%.
Yes X No-_

X. MSA RESULTS AND GRAPHITE FURNACE ANALYSIS (GFAA)
Duplicate injections were performed for all analyses and the RSDs were less than 20% for all reported
results. (Method of Standard Additions (MSA) requires only a single injection).
Yes No NA X
Graphite furnace was not done.

XI. ICP SERIAL DILUTION
A. ICP Serial Dilutions have been analyzed at the required frequency if the analyte concentrations are
greater than 50 x IDL (x 1 00 for ICPMS).
Yes XNo NA
Dup-2-Main Discharge was used for the serial dilution.

B. And the percent difference criteria of±+ 10 % have been met.
Yes X No NA__
The saperesul ts are less than SOX the MDL.

C. The serial dilution analyses were on client samples
Yes X No_ _
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XII. INSTRUMENT DETECTION LIMITS
A. The Instmument Detection Limits have m~t the Quarterly reporting requirements.
Yes X No__ NA
This was determined to be acceptable during the contractual process.

B. And all sample results have met the required detection limits (CRDL).
Yes XNo- NA_--
No dilutilons were performed

XIII. PREPARATION AND ANALYSIS LOGS
A. All samples were prepared or analyzed within the required holding times referencing the SOW (time
of sample receipt to preparation/distillation).
YesX No__

B. All samples were analyzed within the 40 CFR 136 (Clean Water Act) or method recommended holding
times (time of sample collection to date of analysis).
Yes X No-

C. Chains of Custody (COC)
1. Chains of Custody (COC) were reviewed and all fields were complete, signatures were present and cross
outs were clean and initialed.
Yes XNo__

2. Samples were received at the required temperature and preservation.
Yes X No__

XIV. FIELD QC
A. Field QC samples (duplicates, SRMs) were identified.
Yes X No
The Field duplicates are identified as Main Discharge and DUP-2-Main Discharge.

B. Field duplicates were within a guidance limit of < 35% RPD limit for water or <50% RPD limit for
soil. If values are < 5 x RL, the water limit is + 2 x RL and the soil limit is +4 x RL. Final determination
will be made by the project manager.
Yes X No- NA_

Main Discharge DUP-2-Main Discharge Comment
Zinc: 0.0427 0.0797 (RL=0.02) Ok + 2 x RL
Iron: 0.382 0.387 (RL = 0. 1) Ok + 2 x RL
Barium: 0.0999 0. 103 (RL=0.0lI Ok + 2 x RL
Manganese: 0.0782 0.0797 (RL=0.01) Ok + 2 x RL
Potassium: 0.839 0.815 (RLI1.0) Ok + 2 x RL

Most of the reported values are near the reporting limit and subject to inherent variation at low levels.
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XV. GENERAL COMMENTS
The laboratory has complied with the requested methods and the quality of the data is acceptable and
usable. No qualifications were required.

Qualification or Comments in Detail
Deliverables
The following is noted for clarification:
Per the contract, all packages were reviewed for holding time, summary QC and calibration (Level Ill).
No raw data were required for review, nor were raw data required for submission. No Internal Standard
recoveries are submitted for the ICPMS and may not be required for Level 11I. The laboratory has
submitted CLP-type summary forms for ICP and ICP/MS and mercury.
There are 1 8 ICP analytes and 5 ICP/MS analytes.

Matrix Spikes/Matrix Spike Duplicates
High results were reported for calcium, but the spike amount is less than ¼/ the sample value and the
recovery is statistically invalid. No qualifier is required.

Field Duplicates
The field duplicates are identified as Main Discharge and Dup-2-Main Discharge. Most of the reported
values are near the reporting limit and subject to inherent variation at low levels.

e2MlPiraMetl2OS 6



982 244A

FINAL PAGE

PART I

ADMINISTRATIVE RECORD

PART I

FINAL PAGE


