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1.0 INTRODUCTION

HDR~e2M has prepared this Annual Operations Report for Year Two of Enhanced Bioremediation

Treatment (EBT) of groundwater on the Main Installation (MI) at Defense Depot Memphis, Tennessee

(DDMT) under Contract FA8903-04-D-8722, Task Order0016 to the Air Force Center for Environmental

Excellence. Remedial action operations (RA-O) during Year Two included monthly injection of sodium

lactate in the injection wells and quarterly groundwater monitoring in the injection and performance

monitoring wells. Maintenance of the lactate-storage and transfer facility and the two trailer-mounted

injection systems and repairs to the injection wells were performed as necessary. RA-O was conducted in

accordance with the Remedial Action Work Plan, Main Installation, Rev. I (RAWP) (MACTEC, 2005a)

and the Main Installation Final Remedial Design, Rev. 1 (RD) (CH2MHILL, 2004). Groundwater

sampling and laboratory analyses were performed in accordance with the Remedial Action Sampling and

Analysis Plan, Defense Depot Memphis, Tennessee, Rev. I (RA SAP) (MACTEC, 2005b).

1.1 SITE LOCATION AND DESCRIPTION

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

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

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

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

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

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

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

continued until the facility closed in September 1997.

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

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

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

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

disposal areas.

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

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

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

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

Number is TN42 10020570.
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1.2 GEOLOGY AND HYDROGEOLOGY

The geologic units of interest are (from youngest to oldest): loess, including surface soil; fluvial deposits;

Jackson formation/Upper Claiborne group; and Memphis Sand.

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

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

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

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

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

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

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

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

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

formation/Upper Claiborne group. Groundwater flow in the fluvial aquifer on the MI is toward the gap in

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

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

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

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

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

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

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

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

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

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

with a general westward flow.

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

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

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

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

Sand was identified at 255 feet bgs (elevation of 21 feet above mnsl). The Memphis aquifer is confined by

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

and contains groundwater under strong ar-tesian (confined) conditions regionally. The City of Memphis

1-2
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obtains the majority of its drinking water from this unit. The Allen Well Field, which is operated by

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

potentiomnetric surface at MW-67 is approximately 160 feet msl.

1.3 GROUNDWATER CONDITIONS

Groundwater beneath the MI contains elevated concentrations of chlorinated volatile organic compounds

(CVOCs). Nine CVOCs were detected most frequently in past groundwater sampling events:

* Tetrachloroethene (PCE) * 1, 1,2,2-Tetrachloroethane
* Trichioroethene (TCE) a 1,1,2-Trichloroethane
* cis- 1,2-Dichloroethene (cDCE) * Carbon tetrachloride (CT)
* trans- 1,2-Dichloroethene (tDCE) * Chloroform (CF)
* 1,1 -Dichloroethene

The wells with the highest pre-treatment CVOC concentrations were located in the southwest and

southeast sections of the MI (Figure 2). These areas, target treatment areas TTA-1 and TTA-2, contained

several operational areas that could have resulted in groundwater contamination, and multiple sources are

considered responsible for the detected groundwater contamination. The CVOCs most frequently detected

above maximum contaminant levels (MCLs) are PCE, TCE, cDCE, CT and CF.

1.4 MAIN INSTALLATION ROD REQUIREMENTS

Remedial action objectives (RAOs) and the selected remedy were presented in Main Installation Final

Record of Decision (ROD) (CH2MHILL, 2001). The RAOs were developed to allow the transfer and lease of

the MI for its intended land use. The groundwater RAOs are:

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

excess of MCLs from potential future onsite wells;

* to reduce concentrations of chemicals of concern to MCLs or lower; and

* to prevent horizontal and vertical offsite migration of groundwater contaminants in excess of MCLs.

The MCLs are 5 micrograms per liter (pg/L) for PCE, TCE, and CT, and 70 gig/L for cDCE. The MCL for

total trihalomethanes, which includes CE, is 80 gg/L.

The selected remedy for the MI contained several components. One component, excavatioh and offsite

disposal of lead-contaminated soil, was completed prior to final execution of the ROD. The remaining

components are:

* Land use controls (LUCs)

* EBT of CVOCs inTflA-l and'fTrA-2.

1-3
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Long-term groundwater monitoring (LTM) outside the EBT areas.

This RA-O report describes the EBT activities during Year Two. LUCs have been implemented through a

Notice of Land Use Restrictions recorded on 26 January 2005 and annual inspection reports. LTM is

being conducted through periodic groundwater sampling events and is reported in separate annual reports.

1.5 REMEDIAL ACTION CONSTRUCTION

Remedial action construction (RA-C) was completed in August 2006 and included the lactate storage and

transfer facility, two injection trailers, and injection and performance monitoring wells. System

construction was documented in the Main Installation Remedial Action Completion Report, Rev. 0

(HDRIe2 M, 2006).

A total of 49 injection wells (IWs) and 30 performance monitoring wells (PMWs) were installed in TTA-

I -and TTA-2 (Figures 3 and 4). The well installations in each area are listed below:

• TTA-1 South (MWIOI Area): 27 IWs at 9 locations (3-well clusters) and 16 PMWs at 8 locations

(2-well clusters).

• TTA-lI South (MW21 Area): 10 IWs at 5 locations (2-well clusters) and 5 PMWs

* TTA-2 (MWS5 and MW92 Areas): 12 IWs and 9 PMWs

The final construction inspection was held at the MI on 28 September 2006 with representatives from

USEPA, TDEC, and HDRIe 2m.

Four wells in TTA-2, two injection wells (IW-85-03 and IW85-04) and two monitoring wells (PMW85-

02 and PMW85-03), were determined to have been installed in a perched zone above a relatively

continuous clay layer 5 to 10 feet above the water level in surrounding wells. Three of the wells (1W85-

03, PMW85-02 and PMW85-03) were abandoned in February 2007. One well, 1W85-04 was not

abandoned to allow for future monitoring and or injections. Replacement injection wells (1W85-05 and

1W85-06) and monitoring wells (PMW85-04 and PMW85-05) were installed within 5 feet of the original

locations in February 2007. Abandonment of existing wells, and installation and development of

replacement wells were documented in the Main Installation Enhanced Bioremediation Treatment, Year

One Remedial Action Operations Report (HDRIe2 M, 2008).

1.6 YEAR ONE RAO

Year One EBT operations consisted of bi-weekly injection of a two-percent sodium lactate solution into

the injection wells in flA-I and TTA-2. The initial injection volume per injection well was 167 gallons

1-4
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in TTA-1 MW-21 area, 250 gallons in TTA-l MW-10l area, and 111 gallons in TT1A-2. The injection

volume was increased in the MW-21 area to 500 gallons per well to improve lactate distribution.

Groundwater monitoring included field measurements in injection wells prior to the injections and

laboratory analysis of groundwater samples from injection wells and monitoring wells. Groundwater

samples were collected during a baseline event, two design monitoring events during the first quarter of

injections, and four quarterly events. Year One operations and monitoring results were described in the

Main Installation Enhanced Bioremediation Treatment, Year One Remedial Action Operations Report

(HDRI&M, 2008).

The EBT system generally met the Operating Properly and Successfully (OPS) criteria in the RAWP

although some treatment areas responded better than others. The injection and performance monitoring

wells were installed at the locations and to the depths planned; the planned volumes of sodium lactate

were injected; and the lactate was distributed within the treatment areas but not as widely as planned.

There appear to be preferential pathways of groundwater flow, which limited distribution of lactate,

particularly in the MW-21I area of TTlA- I.

Anaerobic aquifer conditions were created within the EBT zones where lactate was present and the areas

expanded during Year One. Anaerobic conditions in the MW-21 area were generally limited to the

injection wells. Concentrations of PCE and TCE in groundwater began to decrease shortly after injections

began. Concentrations decreased in all areas, even where anaerobic conditions were not widespread,

although decreases were greater where there was a demonstrated creation of anaerobic conditions.

Concentrations of cDCE, a product of the reductive dechlorination of PCE and TCE, increased in the EBT

zones.

Total organic carbon (TOG) was the most useful indicator of active reductive dechlorination. An increase

in TOC at an EBT well correlated to an increase in organic carbon (metabolic fatty acids [MFAs]), carbon

dioxide, methane, hydrogen and alkalinity. There was a corresponding decline in nitrate and sulfate as

they were used as anaerobic electron acceptors, followed by declines in CVOC concentrations. Review of

the data suggested that reductive dechlorination was generally occurring where TOG is above 40 to 50

milligrams per liter (mgIL).

The report included the following recommendations to revise the monitoring program and improve the

effectiveness of EBT:

* Limit laboratory analyses of quarterly groundwater samples to TOG, dissolved gases (methane,

carbon dioxide, ethene and ethane), MFAs and VOCs.

1-5



j0 13 14
Year Two Remedial Action Operations Report February 2010
Main Installation - Defense Depot Memphis. Tennessee Revision I

* Use selected monitoring wells for injections in areas where TOC concentrations have not

increased and indications of microbial activity have not been observed.

* Add cellulose to the injection solution to provide a slower acting carbon source and increase the

microbial population available for reductive dechlorination.

* Inject a bacterial consortium to increase the biodegradation of the parent compounds and

daughter products.

The recommendations were implemented during Year Two and are described further below.

1-6
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2.0 EBT OPERATIONS AND MAINTENANCE

2.1 SODIUM LACTATE INJECTION PROCEDURES

Sodium lactate was injected in all injection wells on a monthly schedule during the second year of RA-O.

Each injection event included the following activities:

* Field measurement of groundwater dissolved oxygen (DO), oxidation reduction potential (ORP),

pH, temperature, and conductivity in all injection and performance monitoring wells prior to

sodium lactate injection. Field measurements were completed in an area prior to injections.

* Filling the trailer-mounted storage tank with sodium lactate injection fluid and additives.

* Injections of sodium lactate at TTA-I and TI'A-2 in the order of injection well numbering,

starting at IW21-O1, IWICI-Ol, IWSS-Ol, and 1W92-OI, respectively.

At the completion of each injection event, the trailer-mounted injection system was returned to the storage

and transfer facility and rinsed with potable water to prevent biological growth in the storage tank or in

other components between injection events. Rinse water was discarded in a grassed area adjacent to

Building 265.

2.1.1 Field Measurements

Field measurements were made to document the creation and maintenance of anaerobic aquifer conditions

within the EBT zones and were recorded on forms provided in the RAWP. Field measurements were

collected before each injection event. When groundwater samples were collected, the pre-injection field

measurements were used to confirm stabilization prior to sampling.

For performance monitoring wells with dedicated bladder pumps, measurements were made at the surface

using a flow-through cell. Measurements were recorded at approximately 5-minute intervals until the

readings stabilized. For injection wells and performance monitoring wells without dedicated pumps, the

measurement probe was lowered to the middle of the screened interval and measurements were recorded

at 5-minute intervals as with the flow-through cell.

During monitoring events when a sample was to be collected from a well, the well was purged with either

a dedicated or portable bladder pump. The parameters were allowed to stabilize in accordance with the

RA SAP and the last set of stabilization measurements were used for the pre-injection measurements.

2-1
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2.1.2 Injection Procedures

Sodium lactate concentrate was pumped to the trailer-mounted 500-gallon storage tank from bulk

containers in the concrete-bermed storage and transfer area in Building 265. The initial injection mix was

18 gallons of sodium lactate concentrate (60 percent sodium lactate by weight) and 482 of gallons potable

water to create a 2.16 percent sodium lactate injection solution. Digital batch controllers were used to

deliver the proper volumes of concentrate and water to the storage tank. A tank-mounted mixer blended

the tank contents following filling activities until injections were completed.

Field technicians towed the trailer-mounted tank to individual injection wells. At the injection well,

sodium lactate mixture was transferred from the storage tank to the injection well via a flexible hose and

transfer pump. Flow rates and pressures were monitored to ensure hose pressures did not exceed 35

pounds per square inch (psi) and a blow-off valve installed at each injection well prevented the well from

being over pressurized. Injection volume at each well was monitored using a trailer-mounted totalizer

and recorded on the injection form.

2.1.21 Year One Changes to Injection Procedures

The initial injections were made as outlined in the RAWP. Changes to injection procedures were made

during Year One based on field observations and measurements.

The injection flow rate was increased from 10 gallons per minute (gpm) up to 30 gpmn to speed the

injection process where the injection wells would accept the higher flow rate without exceeding hose

pressure of 35 psi. This change was implemented during the initial injections following testing of the

injection wells.

One pound of sugar was added during mixing of each tank of lactate solution in order to remove DO from

the near well bore and to improve molecular oxygen removal. Lactate is a preferred substrate for

anaerobic bacteria. However, other substrates such as starch or sucrose are preferred for aerobic or

nitrate-reducing microorganisms. Addition of table sugar is effective at quickly creating anaerobic

conditions. This recommendation was implemented during Injection 13 beginning 26 February 2007.

The RD provided for larger injections volumes at TTA-l (relative to screen length) than at TTA-2 based

on calculated substrate demand. The initial injection volumes at TTA-l were 167 gallons for each 10-foot

screen and 250 gallons for each 15-foot screen, while at TTA-2 initial injection volumes were I1I1 gallons

for each 10-foot screen. The injection volume in the MW-21 area of TTA-lI was increased due to the lack

of response observed in the monitoring wells in that area. The volume per well was increased from 167

2-2
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gallons to 250 gallons during Injection 13 and then increased to 500 gallons per well during Injection 19

on 23 May 2007.

2.1.2.2 Year Two Changes to Injection Procedures

Changes to injections procedures were made during Year Two following approval of the

recommendations in the Year One report. The changes from Year One, addition of sugar and the

increased injection volumes, were continued.

Beginning with Injection 34 in April 2008, injections were made in nine selected monitoring wells to

increase the area being treated (1W-0l, PMW2I-01, PMW2I-02, PMW-21-04, PMW85-05, PMW92-01,

PMW92-05, PMWI0I-08A and B). The target injection volumes were generally the same as nearby

injection wells, although the injection flow rate was reduced, where necessary. The injection volumes

were increased occasionally based on field measurements. The injections in TT'A-2 were increased to 250

gallons per. well for Injection 37 in July 2008; the volumes for injection wells were decreased to 167

gallons per well in following monthly injections, but the volumes were maintained at 250 gallons per well

in the TTA-2 monitoring wells receiving injections.

EBT performance monitoring procedures were not changed due to injections in the listed monitoring

wells. Samples were collected from all injection and performance monitoring wells and the sampling and

analytical procedures remained the same, except for the change to laboratory analyses described in

Section 3.0.

Beginning with Injection 37 in July 2008, the baseline percentage of lactate in the solution was increased

from 2.2 percent to 4.3 percent (36 gallons of sodium lactate concentrate and 464 gallons of water). Pre-

injection ORP measurements were reviewed prior to each injection event and the concentration was

increased further in selected wells. The change was made because ORLP measurements and TOG

concentrations had decreased since the injections had been decreased from biweekly to monthly in

September 2007. Prior to the initial event in July 2008, ORP and TOG concentration trends were

reviewed, and wells with low TOG, high OR!' or no indication of reductive dechlorination had an 8.6

percent solution injected. In following monthly injections, wells with an ORP' greater than -1 00 received a

solution with double the previous month's sodium lactate concentration and wells with an ORP less than -

250 received half the previous month's concentration, except that the concentration did not go below 4.3

percent. Summary data sheets for the Year Two injections listing the injection volume and, after Injection

37, the lactate concentration are provided in Appendix A.
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Also beginning with Injection 37, cellulose was added as an electron donor to provide a slower acting

carbon source and to increase the microbial population used for reductive dechlorination. A premeasured

packet with two pounds of cellulose powder from AR Environmental was added to each 500-gallon tank.

The initial conversion of cellulose is by fermentative bacteria and some clostridia (fermentative bacteria)

are capable of dechlorinating cDCE. By mixing substrates, a wider range of microorganisms can be

employed for the reductive dechlorination process. In addition, the cellulose may not move from the

injection point as quickly, increasing TOG at those injection wells where little increase has been

observed.

Beginning with Injection 38 in August 2008, bacterial consortia developed by AR Environmental were

added to each well to increase the biodegradation of the parent compounds and daughter products. Four

gallons of bacterial suspension were poured into each injection point (injection wells and selected

monitoring wells) immediately before the lactate solution and additives were injected during Injections 38

and 39 (August and September). One gallon of bacterial suspension was added to each well before

Injections 40 and 41 (October and November). AR Environmental considered this sufficient to provide a

microbial population capable of performing the necessary reductive dechlorination.

The lactate injections for EBT were to be completed in August 2008. The monthly injections were

extended through February 2009 in order to allow time to implement the changes described above.

2.2 SYSTEM MAINTENANCE

System maintenance activities for EBT injection equipment and instruments are performed in accordance

with the Operations & Maintenance Manual (HDRIe2 M, 2007) and manufacturer recommendations. The

equipment identified in the RAW? and the maintenance activities are summarized below.

* Field monitoring equipment - The Horiba U-22XD water quality meter was returned to the

manufacturer for repair when found to be inoperable or inaccurate.

* Batch Controller - The drum pump that transfers the sodium lactate through the batch controllers

into the trailer tanks failed and was replaced.

* Mechanical Equipment -trucks, generators, forklift, mixers, transfer pumps and gauges

o The trucks and forklift had required maintenance performed under their lease agreements.

o Regular maintenance was performed every 100 hours on the generators per

manufacturing guidelines, including oil changed and air filters cleaned and inspected.

Same maintenance procedures completed on the trash pump and portable air

compressor.
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• Injection Trailer - Several flat tires were repaired for both trailers.

* General facility maintenance in Building 265 - The building was cleaned on a weekly basis.
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3.0 GROUNDWATER MONITORING

Groundwater monitoring was performed to evaluate success of EBT in creating anaerobic conditions in

the aquifer and reducing concentrations of CVOCs in groundwater. The EBT groundwater monitoring

network consisted of the 49 injection wells and 30 performance monitoring wells installed during RA-C

and 8 existing monitoring wells previously used for LTM. Monitoring included primary and secondary

performance parameters. The primary parameters were laboratory analyses of VOCs and geochemical

parameters for indicators of anaerobic degradation. The geochemnical parameters were anions (bromide,

chloride, nitrate, nitrite, sulfate and sulfide), alkalinity, total organic carbon, MFA, dissolved gases

(ethane, ethane, methane and hydrogen) and metals (arsenic, manganese and selenium). Secondary

parameters consisting of DO, ORP, pH, conductivity and temperature, were measured prior to each

injection event. When groundwater samples were collected, the field measurements were also used to

confirm stabilization; the injections were made after sampling was completed.

During Year Two, laboratory analyses of geochemnical parameters were reduced as recommended in the

Year One report. Analyses were performed for TOC, dissolved gases (methane, carbon dioxide, ethene

and ethane), and MFAs. TOG was monitored to assure that the substrate was sufficient to drive the

reductive dechlorination process. Methane and carbon dioxide were useflul as direct indicators of

microbial growth, and ethene and ethane were included in the same analysis. MFAs provide supporting

information for TOG in regard to microbial activity. Other parameters (anions, alkalinity, metals,

hydrogen) included during Year One were not considered to provide necessary information. There was

either little difference in these parameters at locations where reductive dechlorination was active or not

active, or the necessary information was provided by the remaining analyses.

There were five groundwater monitoring events during Year Two, EBT-5 through EBT-9, in December

2007; March, June and December 2008; and March 2009. The event planned for September 2008 was

delayed three months while the changes to injection procedures discussed in Section 2.1.2.2 were

implemented. The sample schedule for the second year of RA-O is provided on Table 1.

3.1 MONITORING PROCEDURES

Groundwater samples were collected using low-flow purging methods from 49 injection wells and 38

monitoring wells. Samples were collected using dedicated PVC or stainless steel bladder pumps in all

monitoring wells, except MW-101, and with stainless steel portable pumps in the injection wells. MW-

101 has three screened intervals; groundwater samples were collected from the top and bottom screened

intervals. Teflon® bladders and Teflon®-lined polyethylene tubing were used for each well. Following
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sampling,-t 't~~dders and tubing for each well without a dedicated pump were placed in separate, sealed

plastic bags and stored for future sample events. The pumping rate at each well was set such that the

water levels would not decline more than 1.2 inches (0.1 foot). Field quality control samples (field

duplicates, trip blanks, field equipment blanks, and matrix spike/matrix spike duplicates [MS/MSD]) were

collected to evaluate sampling techniques and decontamination procedures.

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

cell with either a Horiba U-22XD or a YSI 556. The units are similar, except that the Horiba has an

internal turbidity meter; a HACH 21lO0P turbidity meter is used with the YSI. The units were calibrated

each morning prior to sampling, and if abnormal readings were observed during the day, the instruments

were recalibrated in the field. Purging continued up to two hours to meet the stabilization criteria in the

RA SAP: three successive readings within +0.1I for pH, ±1 0 milliVolts for ORP, ±3 percent for specific

conductance, <20 nephelometric turbidity unit (NTU) for turbidity, and ±10 percent for DO. Samples

were collected when stabilization criteria were met or the field team leader approved the variance from

the criteria. All measurements were recorded on field sampling forms. Specific variances are discussed

for each sample event in section 3.2. Variances were generally limited to the turbidity criterion (5 to 15

wells per event); during one event, DO readings at 9 wells were not usable due to a meter malfunction.

During sampling, HACH Instruments field test kits were used to measure ferrous iron and carbon dioxide.

The samples were collected according to the manufacturer's instructions. The test kit for carbon dioxide

includes three ranges: 0 to 10 mgfL, 0 to 50 mg/L, and 0 to 1 00 mg1L. The test was repeated with

decreasing range until the measured concentration was within the narrowest range.

Water levels measurements were made prior to each sample event. Measurements were made using a

Solinist Model 101 water level meter with an electronic sensor and tape graduated in 0.01-foot

increments.

3.2 YEAR TWO MONITORING

Groundwater samples were collected immediately before the first injection event of the following quarter;

the pre-injection field measurements for that event were used to confirm stabilization prior to sample

collection. The sample dates for each event and the associated injection event are stated in the following

sections.
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3.2.1 EBT-5

EBT-5 groundwater samples were collected from the 87 EBT injection and performance monitoring wells

on 10 to 19 December 2007 prior to Injection 30. Water levels were measured in all EBT wells on 7

December 2007. Samples were sent to Kemron Environmental Services in Marietta, Ohio for analysis.

The final stabilization measurements and the field test results for ferrous iron and carbon dioxide in the

first quarter event are shown on Table 2. The samples were collected according to the procedures

described above with the following exceptions:

Samples were collected from 8 wells (1W21-04A, 1W21-04B3, 1W21-05A, IW92-04, IW92-05,

1W92-08, IWIOI-05A, IWIOI-06A,) with elevated turbidity measurements (24.4 NTUs to 99.5

NTUs) after purging the wells for a minimum of two hours.

3.2.2 EBT-6

EBT-6 groundwater samples were collected from the 87 EBT injection and performance monitoring wells

on 10 to 19 March 2008 prior to Injection 33. Water levels were measured in all EBT wells on 7 March

2008. Samples were sent to Microbac Laboratories (formerly Kemron) in Marietta, Ohio for analysis.

The final stabilization measurements and the field test results for ferrous iron and carbon dioxide in the

second quarter event are shown on Table 3. The samples were collected according to the procedures

described above with the following exceptions:

• Samples were collected from 5 wells (1W21-05A, IW92-02, 1W92-04, 1W92-05, and IW92-08)

with elevated turbidity measurements (24.4 NTUs to 76.2 NTUs) after purging the wells for a

minimum of two hours.

* DO readings at 9 wells (1W92-02, 1W92-03, DR,2-5, PMW21-02, PMW-21-03, FMW85-01,

PMW85-05, PMW92-02, and PMW92-03) are suspect due to a meter malfunction.

3.2.3 EBT-7

EBT-7 groundwater samples were collected from the 87 EBT injection and performance monitoring wells

on 9 to 19 June 2008 prior to Injection 36. Water levels were measured in all EBT wells on 6 June.

Samples were sent to Microbac Laboratories in Marietta, Ohio for analysis. The final stabilization

measurements and the field test results for ferrous iron and carbon dioxide in the third quarter sampling

event are shown on Table 4. The samples were collected according to the procedures described above

with the following exceptions:
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aSamples were collected from 7wells (IW92-06, 1W92-07,I1W92-08, PMWIO1-04A, PMW85-05,

PMW92-04, PMW92-05) with elevated turbidity measurements (20 NTUs to 48.7 NTUs) after

purging the wells for a minimum of two hours.

3.2.4 EBT-8

EBT-8 groundwater samples were collected from the 87 EBT injection and performance monitoring wells

on 8 to 17 December prior to Injection 42. Water levels were measured in all EBT wells on 5 December

2007. Samples were sent to Microbac Laboratories in Marietta, Ohio for analysis. The final stabilization

measurements and the field test results for ferrous iron and carbon dioxide in the fourth quarter sampling

event are shown on Table 5. The samples were collected according to the procedures described above

with the following exceptions:

Samples were collected from wells (1W21-01B, IW21-02A, 1W21-02B, 1W21-03B, IW21-04A,

IW85-01, IW85-02, 1W85-06, 1W92-03, IW92-04, 1W92-05, 1W92-07, 1W92-08, PMW85-05,

PMW92-01) with elevated turbidity levels ranging from 23.2 to 343 NTUs after two hours of

purging.

3.2.5 EBT-9

EBT-9 groundwater samples were collected from the 87 EBT injection and performance monitoring wells

on 9 to 17 March 2009 following the final injections in February. Water levels were measured in all EBT

wells on 6 March 2009. Samples were sent to Microbac Laboratories in Marietta, Ohio for analysis. The

final stabilization measurements and the field test results for ferrous iron and carbon dioxide in the fourth

quarter sampling event are shown on Table 6. The samples were collected according to the procedures

described above with the following exceptions:

* Samples were collected from (IW-01,I1W21-03B,I1W21-05A, 1W85-01,I1W85-02,I1W85-06,

IW92-03, 1W92-04, 1W92-05, ,1W92-06, IW92-07, 1W92-08, IWI0I-08C, PMW92-01, PMW92-

05) with elevated turbidity levels ranging from 32.1 to 427 NThs after two hours of purging.

3.3 IDW MANAGEMENT

The waste generated during RA-O was classified as either non-investigative waste or investigation-

derived waste (IDW). Non-investigative waste, such as packaging materials, personal protective

equipment, disposable sampling supplies, and other inert refuse, was collected, containerized, and

transported to a designated collection bin for disposal at a municipal landfill.
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During each groundwater sampling event, the IDW consisted of wastewater from equipment

decontamination and groundwater from purging prior to sampling. The purge water and wastewater

generated during sampling were transported using sealed 5-gallon buckets to a 550-gallon polyethylene

tank on Dunn Field. A grab sample was collected when the tank was full and the water was discharged

following approval of a one-time discharge request from the City of Memphis.
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4.0 SUMMARY OF MONITORING RESULTS

4.1 HYDROGEOLOGY

Water level measurements for the five monitoring events are shown on Table 7. Groundwater contour

maps for TTA- 1 and TTA-2 during each sample event are shown on Figures 5 through 14.

* The groundwater flow is generally to the east-northeast in TTlAI, but it varies locally from

easterly in the MW-21 area to northerly in the MW-l01 area.

• The groundwater flow is generally to the southwest in TTA2.

4.2 FIELD MEASUREMENTS - SECONDARY PARAMETERS

Field measurements of secondary parameters were measured in all injection and performance monitoring

wells prior to injections in each area. The results are used to document the creation and maintenance of

anaerobic aquifer conditions within the EBT zones. The RAWP identified specific metrics for anaerobic

aquifer conditions:

• ORP: Sustained in the range of -50 mV to - 200 mV to promote conditions favorable for

reductive dechlorination and less favorable for methanogenesis

* DO: Sustained at concentrations less than I mgIL

* vHj: Sustained between 6 and 8 standard units

Summary data sheets for each round of pre-injection measurements during Year One are provided in

Appendix B. Review of the Year One data indicated the ORP measurements provided the most consistent

and representative indicator of aquifer conditions. DO measurements were apparently affected by the

lactate solution and results were variable and, in many cases, unrealistic (greater than 6 mg/L). The pH

was consistently near 6 in all wells.

The pre-injection ORP measurements for Injections 27 through 44 are summarized separately for lWs and

MWs in each treatment area in Appendix C (C- I through C-3). The dominant terminal electron acceptor

(TEA) in a well for each measurement is denoted on the tables by blue, yellow, green, orange and red

shading of data points denoting oxygen, nitrate, iron, sulfate and carbon dioxide (methanogenic),

respectively. The following assumptions were made:

1) Aerobic conditions are represented by an ORP of 200 my or higher.

2) Nitrate reduction is the dominant TEA process from 200 to -50 mV.

3) Iron reduction is the dominant TEA process from -50 to -220 mV.

4) Sulfate reduction is dominant between -220 and -240 mnV.
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5) Methanogenesis will occur below -240 my.

OR? values in the iron reducing stage -50 to -220 mV and below are indicative of anaerobic conditions.

TTA-I MW-21 area: Initial Year Two OR? values in the injection wells were in the nitrate reduction

range then decreased into the iron-reduction range for most of Year 2 with some wells occasionally

exhibiting sulfate-reduction or methanogenic conditions in late 2008 and into 2009. The monitoring wells

in the MW-21I area initially indicated aerobic conditions but decreased to nitrate reduction for most of the

year (see Appendix C- I).

In the TTA-I MW-101 area, the OR? values in the injection wells were in the iron reduction range

throughout the year, with some wells decreasing to sulfate-reduction or methanogenic conditions in late

2008 and into 2009. The OR? values in the monitoring wells in the MW-101 area were in the nitrate

reduction or iron reduction range throughout Year Two (see Appendix C-2).

In the TTA-2 area, the injection well OR? values were in the lower nitrate to iron reduction range with a

substantial number of wells exhibiting sulfate reduction and methanogenesis towards the latter part of the

year and into 2009. The monitoring wells in ThPA-2 had OR? values primarily in the nitrate range

throughout 2008 and into 2009 (see Appendix C-3).

The effect of lactate injections in selected monitoring wells beginning in April 2008 can be seen in the

OR? values for those wells in all three areas. The monitoring wells used for injections are noted in

Appendix C.

4.3 GEOCHEMICAL RESULTS

Geochemical analyses were performed on groundwater samples collected during five monitoring events,

EBT-5 through EBT-9, to evaluate the extent of anaerobic degradation. Groundwater samples were

collected from 49 injection wells and 38 monitoring wells; samples were collected from two screened

intervals in MW-101. The geochemical parameters were TOG, MFAs and dissolved gases (carbon

dioxide, ethane, ethene and methane). Samples collected during EHT-5 through EBT-7 were also

analyzed for anions (bromide chloride, nitrate, nitrite, sulfate, and sulfide), alkalinity, dissolved gas

(hydrogen) and metals (arsenic, manganese, and selenium). Laboratory analytical parameters were

reduced for EBT-8 and EBT-9 in accordance with recommendations in the Year One report. The

complete analytical results for geochemical analyses of Year Two groundwater samples are presented in

Appendix D (Tables D-6 through D-l0O).
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4.3.1 -. Data Quality Evaluation

Geochemical data collected during the five Year Two sampling events were reviewed based on guidelines

in the RA SAP. The review was completed by an independent data validation contractor, Diane Short and

Associates, Inc (DSA) and summarized by HDRje2 M. Based on the review and project data quality

objectives (DQOs), the geochemnical data are acceptable and usable except for those results flagged as

rejected. Data flagged as rejected (R) are unusable. Data flagged as estimated (J) or having estimated

reporting limits (RLs) (U)) are acceptable and usable, with an understanding of the data limitations.

Detailed evaluations of data quality for Year Two sampling events are provided in Appendix E, with the

data narratives prepared by DSA. The significant findings are summarized below.

Rejected data were limited to the following:

* carbon dioxide results in 9 samples in the EBT-7 sampling event were flagged rejected due to

closing calibrations which did not meet the 30% D (drift) criterion for the method RSK- 175.

* a pyruvic acid result in one sample from the EBT-8 event was flagged rejected based upon low

MS/MSD recovery.

Geochemical data from all five EBT events were flagged as estimated J with the following primary

causes:

a In the analysis of EBT-7 geochemical samples, an RSK-175 instrument malfunction causing

missed holding times, which resulted in estimated carbon dioxide and methane data in several

samples. Holding times were also missed for several samples in EBT-6 resulting in J flags for

nitrate and nitrite data.

* Carbon dioxide was typically problematic in the RSK-175 method due to high levels causing

calibrations outside of criterion. This resulted in the flagging of carbon dioxide as J in samples for

all events. Other analytes qualified on the basis of calibration included nitrate in EBT-5, TOG in

EBT-6 and EBT-7, and bromide in EBT-7.

* Several samples were qualified J based on laboratory calibration standard (LCS) discrepancies in

EBT-5, EBT-6 and EBT-7 including nitrate, carbon dioxide, and methane.

a Several analytes in samples from EBT-5, EBT-6 and EBT-7 were qualified J for low MS/MSD

recoveries, including alkalinity, chloride, TOG, sulfate, and selenium,

Overall, the geochemical data met project DQOs and were determined to be sufficient and valid for

supporting decisions regarding the efficiency of EBT in the treatment areas.
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4.3.2 Geochemnical Analytical Results

Quarterly monitoring of geochemnical parameters was performed to evaluate the success of EBT in

creating conditions favorable for reductive dechlorination in the aquifer. The geochemnical analytical

results for the Year Two events are shown by treatment area on Tables 8, 9 and 10. A summary of the

mean concentrations for TOG, dissolved gases (ethane, ethene, methane, and carbon dioxide) and MFAs

in injection wells and monitoring wells in each treatment area are shown on Table 11I for the baseline

(September 2006) and the Year Two events.

The injection wells in all treatment areas had substantial increases and remained high in TOG, most

MFAs, carbon dioxide, and methane. Selected monitoring wells used for 'injections after April 2008 (IW-

01, PMW21-0I, PMW2I-02, PMW-21-04, PMWI01-08A/B, PMW85-05, PMW92-01, and PMW92-05)

exhibited increasingly higher levels of MFA, carbon dioxide, methane, and TOG following injections

(EBT-7 through EBT-9).

Monitoring wells in all treatment areas showed significant increases above the baseline and Year One in

MFAs. However, only 5 of 16 monitoring wells in the MW-101 area had reported levels of MFA in EBT-

9. Although not as pronounced as in injection wells, TOG values were consistently above the baseline in

the monitoring wells in all EBT areas.

Methane concentrations generally increased and remained high throughout Year Two in the injection and

monitoring wells in all EBT areas, indicating significant biological activity. Ethane and ethene were not

detected in either injection or monitoring wells.

4.4 VOLATILE ORGANIC COMPOUND RESULTS

VOG analyses were performed on groundwater samples collected during five monitoring events, EBT-5

through EBT-9. Groundwater samples were collected from 49 injection wells and 38 monitoring wells;

samples were collected from two screened intervals in MW- 101. The complete analytical results for VOG

analyses of Year Two groundwater samples are presented in Appendix D (Tables D-1I through D-5).

4.4.1 Data Quality Evaluation

VOG data collected during the five Year Two sampling events were reviewed based on guidelines in the

RLA SAP. The review was completed by DSA and summarized by HDRIeM. Based on the review and

project DQOs, the VOC data are acceptable and usable except for those results flagged as rejected. Data

flagged as rejected (R) are unusable. Data flagged as estimated (J) or having estimated RLs (UJ) are

acceptable and usable, with an understanding of the data limitations.
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Detailed evaluations of data quality for Year Two sampling events are provided in Appendix E, with the

data narratives prepared by DSA. The significant findings are summarized below.

Rejected data were limited to the following:

* vinyl acetate results in 34 samples in the EBT-8 sampling event were flagged as rejected R based

on calibrations missing criterion for the method SW8260B. Since this is not a contaminant of

concern it is not expected to impact remedial decisions in the treatment areas.

VOC data from all five EBT events were flagged as estimated J with the following primary causes:

• Analytes were observed in some method blanks. Whenever methylene chloride or acetone was

detected in associated samples at a level less than lIx the method blank (corrected for dilution),

the result was qualified as UB. Such results are usable as nondetects. The "B"- qualified data

were reported at levels below the RL and, therefore, should not adversely impact data quality.

Several analytes were detected in the equipment blanks above RLs. When analytes are present in

both the field blank and the associated samples, the results in the samples are qualified in the

same manner as for method blanks. Since the analytes found in the blanks are not significant

contaminants of concern (COCs) at the site, data quality is not expected to be adversely impacted.

* Results for several analytes in samples from the EBT-7 and EBT-8 were qualified estimated J based

on the possibility of some bias associated with calibration drift, where a discrepancy in % D was

observed.

* When a high LCS % recovery was associated with a non-detect in samples, no qualifier was added

since the indicated bias is high. When the target is detected, the result is qualified as estimated J

since data could be biased high proportional to the LCS %R. All results associated with low

recoveries are qualified as estimated J. Several analytes in the EBT-7, EBT-8 and EBT-9 sample

results were qualified as estimated J based on LCS recoveries.

* Results for several analytes in parent samples collected in EBT-6, EBT-7, EBT-8, and EBT-9

were qualified estimated J based on low MSIMSD recoveries. Most of these analytes are not

COCs and will not impact the use of the data.

Overall, the VOC data met project DQOs and were determined to be sufficient and valid for supporting

decisions regarding the effectiveness of the EBT system in the treatment areas.
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4.4.2 VOC Analytical Results

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

detected above the RL for the CVOCs that are the EBT target compounds and daughter products: PCE,

TCE, tDCE, cDCE, vinyl chloride, CT and CF.

4.4.2.1 EBT-5 Results

EBT-5 sampling of injection and monitoring wells was performed 10 to 19 December 2007. Analytical

results for the primary CVOCs and other VOCs detected above the RLs are shown by treatment area on

Tables 12, 13 and 14.

Groundwater samples were collected from 17 wells in the MW-21 area. Table 12 lists the analytical

results for all constituents detected above the RL in one or more samples. The analytical results for the

primary groundwater contaminants were:

* PCE was reported in16 wells with amaximum concentration of178 ig/L in MW-21.

* TCE was reported in16 wells with amaximum concentration of 49 g/L in PMW21-04.

* cDCE was reported in14 wells with amaximum concentration of 88.2 pg/L inI1W21-01A.

Groundwater samples were collected from 45 wells in the MW-101 area. Table 13 lists the analytical

results for all constituents detected above the RL in one or more samples. The analytical results for the

primary groundwater contaminants were:

* PCE was reported in 40wells with amaximum concentration ofl125 jg/L in MW-bOIT.

* TCE was reported in 31wells with amaximum concentration of132 pg/L in PMWI0I-08B.

* cDCE was reported in 42wells with amaximum concentration of 255 jpg/L in IWI0I-07C.

Groundwater samples were collected from 25 wells in the TTA-2 area. Table 14 lists the analytical results

for all constituents detected above the RL in one or more samples. The analytical results for the primary

groundwater contaminants were:

* PCE was reported in 24 wells with a maximum concentration of 192 pg/L in DR2-1.

* TCE was reported in 21 wells with a maximum concentration of 39.3 pg/L in PMW85-05.

* cDCE was reported in 25 wells with a maximum concentration of 160 Pg/L in PMW92-04.

* CT was reported in 15 wells with a maximum concentration of 158 ig/L in PMW85-05.

* CF was reported in 24 wells with a maximum concentration of 87.4 pg/L in 1W85-05.
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4.4.2.2 EBT-6 Results

EBT-6 sampling of injection and monitoring wells was perfonmed 10 to 19 March 2008. Analytical

results for the primary CVOCs and other VOCs detected above the RLs are shown by treatment area on

Tables 15, 16 and 17.

Groundwater samples were collected from 17 wells in the MW-21 area. Table 15 lists the analytical

results for all constituents detected above RLs in one or more samples. The analytical results for the

primary groundwater contaminants were:

* PCE was reported in samples from 17 wells with a maximum concentration of 193 pg/L in

PMW21-01.

a TCE was reported in samples from 17 wells with a maximum concentration of 54.2 jig/L in

PMW21-01.

* cDCE was reported in samples from 13 wells with a maximum concentration of 80.2 Pg/L in

IW21-01A.

Groundwater samples were collected from 45 wells in the MW-101 area. Table 16 lists the analytical

results for all constituents detected above Ris in one or more samples. The analytical results for the

primary groundwater contaminants were:

* PCE was reported in samples from 38 wells with a maximum concentration of 113 pggL in MW-

101T

* TCE was reported in samples from 31 wells with a maximum concentration of an estimated I115J

pg/L in PM[W 1OI-08B.

* cD)CE was reported in samples from 41 wells with a maximum concentration of 325 pg/L in

1W 1 01 -07C.

Groundwater samples were collected from 25 wells from the TTA-2 area. Table 17 lists the analytical

results for all constituents detected above RLs in one or more samples. The analytical results for the

primary groundwater contaminants were:

• PCE was reported in samples from 26 wells with a maximum concentration of 173 jPgfL in

PMW92-05.

* TCE was reported in samples from 24 wells with a maximum concentration of 38.7 gg/L in

PMW85-05.

* cl)CE was reported in samples from 25 wells with a maximum concentration of 179 pg/L in

PMW92-06.
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* CT was reported in samples from 17 wells with a maximum concentration of 154 ig/L in

PMW85-05.

* CF was reported in samples from 26 wells with a maximum concentration of 143 PggL in 1W85-

05.

4.4.2.3 EBT-7 Results

EBT-7 sampling of injection and monitoring wells was performed 9 to 19 June 2008. Analytical results

for the primary CVOCs and other VOCs detected above the RLs are shown by treatment area on Tables

18, 19 and 20.

Groundwater samples were collected from 17 wells from the MW-21 area. Table 18 lists the analytical

results for all constituents detected in one or more samples. The analytical results for the primary

groundwater contaminants were:

* PCE was reported in samples from 16 wells with a maximum concentration of 154 pg/L in MW-

21.

* TCE was reported in samples from 16 wells with a maximum concentration of 55.5 ~ig/L in

PMW21-04.

* cDCE was reported in samples from 14 wells with a maximum concentration of 91.4 pg/L in

1W2 1-01 A.

Groundwater samples were collected from 45 wells from the MW-l01 area. Table 19 lists the analytical

results for all constituents detected in one or more samples. The analytical results for the primary

groundwater contaminants were:

* PCE was reported in samples from 37 wells with a maximum concentration of 101 pg/L in MW-

101 T.

* TCE was reported in samples from 35 wells with a maximum concentration of 161 gig/L in

PMWlI0-08B.

* cDCE was reported in samples from 42 wells with a maximum concentration of 311 pg/L in

IW101-08C.

Groundwater samples were collected from 25 wells from the TTA-2 area. Table 20 lists the analytical

results for all constituents detected in one or more samples. The analytical results for the primary

groundwater contaminants were:
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* PCE was reported in samples from 22 wells with a maximum concentration of 168 pg/L in

PMW92-05.

* TCE was reported in samples from 21 wells with a maximum concentration of 34.5 pg/L in

PMW85-05.

* cDCE was reported in samples from 25 wells with a maximum concentration of 178 gg/L in

PMW92-06

* CT was reported in samples from 13 wells with a maximum concentration of 143 pg/L in

PMW85-05.

* CF was reported in samples from 23 wells with a maximum concentration of 81.7 pg/L in 1W85-

01.

4.4.2.4 EBT-8 Results

EBT-8 sampling of injection and monitoring wells was perforned 8 to 17 December 2008. Analytical

results for the primary CVOCs and other VOCs detected above the RLs are shown by treatment area on

Tables 21, 22 and 23.

Groundwater samples were collected from 17 wells from the MW-21 area. Table 21 lists the analytical

results for all constituents detected in one or more samples. The analytical results for the primary

groundwater contaminants were:

• PCE was reported in samples from 12 wells with a maximum concentration of 192 ~.ggL in MW-

21.

* TCE was reported in samples from 10 wells with a maximum concentration of 23.9 pgfL in

PMW21-01.

* cDCE was reported in samples from 15 wells with a maximum concentration of 96.8 pggL in

1W21I-03A.

Groundwater samples were collected from 45 wells from the MW-101 area. Table 22 lists the analytical

results for all constituents detected in one or more samples. The analytical results for the primary

groundwater contaminants were:

* PCE was reported in samples from 32 wells with a maximum concentration of 65.4 p~g/L in

PMWI01-08A.

* TCE was reported in samples from 30 wells with a maximum concentration of 103 pg/L in

PMWI0I-08B.
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cDCE was reported in samples from 43 wells with a maximum concentration of 295 pg/L in

IWIOI-07C.

Groundwater samples were collected from 25 wells from the TTA-2 area. Table 23 lists the analytical

results for all constituents detected in one or more samples. The analytical results for the primary

groundwater contaminants were:

* PCE was reported in samples from 18 wells with a maximum concentration of 137 Pg/L in DR2-

I .

* TCE was, reported in samples from 12 wells with a maximum concentration of 26.6 gig/L in

PMW85-05.

* cDCE was reported in samples from 25 wells with a maximum concentration of 193 pggL in

PMW92-06.

* CT was reported in samples from 5 wells with a maximum concentration of an estimated 11 2J

pg/L in DR2-5.

* CF was reported in samples from 17 wells with a maximum concentration of 98.7 PgfL in

PMW85-05.

4.4.2.5 EBT-9 Results

EBT-9 sampling of injection and monitoring wells was performed 9 to 17 March 2009. Analytical results

for the primary CVOCs and other VOCs detected above the RLs are shown by treatment area on Tables

24, 25 and 26.

Groundwater samples were collected from 17 wells from the MW-21 area. Table 24 lists the analytical

results for all constituents detected in one or more samples. The analytical results for the primary

groundwater contaminants were:

• PCE was reported in samples from 14 wells with a maximum concentration of 179 pgfL in MW-

21.

* TCE was reported in samples from 15 wells with a maximum concentration of 21.4 ±g/L in

PMW2 1-02.

* cDCE was reported in samples from 16 wells with a maximum concentration of an estimated

134J pg/L in IW21-03A.
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Groundwater samples were collected from 45 wells from the MW-101 area. Table 25 lists the analytical

results for all constituents detected in one or more samples. The analytical results for the primary

groundwater contaminants were:

* PCE was reported in samples from 31 wells with a maximum concentration of 55.6 j~gfL in MW-

1018.

* TCE was reported in samples from 29 wells with a maximum concentration of 50 pgfL in

PM W10 1-05B.

* cDCE was reported in samples from 44 wells with a maximum concentration of 238 Lgg/L in

IW1I0 1-07C.

Groundwater samples were collected from 25 wells from the TTA-2 area. Table 26 lists the analytical

results for all constituents detected in one or more samples. The analytical results for the primary

groundwater contaminants were:

• PCE was reported in samples from 15 wells with a maximum concentration of 150 pg/L in DR2-

I1.

* TCE was reported in samples from 10 wells with a maximum concentration of 35 pg/L in DPR2-5.

* cDCE was reported in samples from 24 wells with a maximum concentration of 200 Pg/L in

PMW92-06.

* CT was reported in samples from 6 wells with a maximum concentration of 206 pglL in DR2-5.

* CF was reported in samples from 12 wells with a maximum concentration of an estimated 86.4

jpg/L in PMW85-05.

4.4.3 CVOC Concentration Trends

A comparison of reported concentrations for PCE, TCE, and cDCE in the baseline and Year Two

sampling events for each treatment area are shown on Tables 27, 28 and 29. CT and CF are also shown

for TTA-2 on Table 29.

During Year Two, PCE and TCE concentrations decreased in all three areas in the injection wells and to a

lesser extent in the performance monitoring wells. cDCE generally increased in all three areas in both sets

of wells. In TTA-2, CT and CF concentrations decreased in all injection and monitoring wells, except

IW-85-06 and DR2-5; in PMW-85-05, CT decreased but CF increased.

The trend in the plume isopleths over time for PCE, TCE, cDCE, CT and CF are shown by treatment area

in Figures 15 to 24.
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In all three areas, there is a reduction in the plume extent and the maximum concentrations for PCE and

TCE, and an increase in the maximum concentrations for cDCE.
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5.0 CONCLUSIONS AND RECOMMENDATIONS

This section present conclusions regarding the specific 'OPS' criteria presented in the RAWP and the

general progress of EB.T in-reducing groundwater contaminant concentrations to below MCLs.

5.1 OPERATING PROPERLY AND SUCCESSFULLY

The metrics for determining that EBT is operating properly are:

* Injection and performance monitoring wells are installed at the locations and to the depths

indicated in the RAWP.

* Lactate is distributed throughout the EBT zones.

• Planned volumes of sodium lactate injection fluid can be injected into each TTA area injection

well.

The metrics for determining that EBT is operating successfully are:

* Anaerobic aquifer conditions are created within the EBT zones after no more than two quarters of

injections.

* Anaerobic aquifer conditions are maintained within the EBT zones.

* Concentrations of dissolved PCE and TCE in an EBT zone begin to decrease no more than two

quarters after anaerobic aquifer conditions have been created in the EBT zone.

5.1.1 Operating Properly

The operating properly criteria have generally been met.

Well Installation

The injection and performance monitoring wells were installed as described in the RAWP. Two injection

wells and two monitoring wells in TTA-2, found to have been screened above the target zone, were

replaced in February 2007.

Lactate Distribution

Sodium lactate has been distributed throughout the treatment areas to varying degrees based on the MFA

and TOG analyses.

MFA and TOG concentrations decreased at the beginning of Year Two following the change from

biweekly to monthly injections. The concentrations in all injection wells increased following the changes

to the lactate solution in July 2008. TOG and MFA concentrations in many monitoring wells increased
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after injections began in selected monitoring wells in April 2008 and the changes to the lactate solution.

However, even with the changes in the injection procedures, 12 of 18 monitoring wells in the MW-10l

area of TTA-1 did not contain MFAs in EBT-9 samples. The following table lists the total number Of

injection and monitoring wells in each treatment area and the number of wells with MEAs reported as of

EBT-9 (from Tables 8 to 10).

TTA-I, MW-21 TTA-I, MW-101 TTA-2

jWell Type IWs MWs IWs MWS IWs MWs
Total Wells 10 7 27 1 8 12 13

Wells with MFAs Reported 10 7 27 6 12 12

The amount of lactate distributed throughout the aquifer is indicated in the following table which lists the

average TOC concentration and the total of the average concentration of each MFA for the injection wells

and monitoring wells in each area (from Table I11). The effect of the changes in injection procedures is

evident in the average concentrations for EBT-8 and EBT-9, especially in injection wells.

Baseline EBT-5 EBT-6 EBT-7 EBT-8 EBT-9
TOC 4 423 177 244 2593 2537

Injection Total

TTA-I, Wls MFAs 0 475 288 484 4604 4719

MW-21 TOC 4 <1 3 2 11.6 18.8
Monitoring Total

Wells MFAs I 0 0 0 2 1 30 43

TOC 4 251 289 291 2921 4689
Injection Total

TTA- 1, Wells MEAs 0 581 680 534 4999 6733

MW-10l oitrn TOC 3 50.6 39.4 20.8 56.2 39.9

Wells Moal 0 108 72 32 107 65

Injetion TOC 4 1472 2099 2508 1 5521 17205

Wells Moal 1 2177 3410 4334 10066 36520

TTA-2 .TOC 7 134 77 209 82 5

Monitoring Total

Wells MFAs 0 1 292 150 419 152 10

All values in mg/L.

Injection Volumes

The planned injection volumes were met, as documented by the injection summaries in Appendix A.

5-2



1 013 39

Year Two Remedial Action Operations Report February 2010
Main Installation - Defense Depot Memphis, Tennessee Revision 1

5.1.2 Operating Successfully; , 4

The operating successfully criteria have generally been met with anaerobic conditions created and PCE

and TCE concentrations decreased in the treatment areas. However, anaerobic conditions were not created

over the full extent of the treatment areas and a few wells did not have significant decreases in PCE and

TCE concentrations.

Anaerobic Conditions Created and Maintained

Anaerobic conditions were to be created in the treatment areas after no more than two quarters of

injections and then maintained. Secondary parameters metrics were provided in the RAWP: DO less than

I mgIL; OR? between -50 and -200 mnV and pH between 6 and 8.

As noted previously, OR? was used during Year Two as the primary measure of anaerobic condition. The

following table lists the average OR? (my) coicentration for the injection wells and monitoring wells in

each area (from Appendix C):

EBT- EBT- EBT- EBT- EBT- EBT- EBT- EBT- ERT-
EBT Wells Base 1 2 3__ 4__ 5__ 6 7 8 9

______ ~~OR? OR? OR? ORP ORP OR? OR? OR? ORI' OR?

TTA-1, JIQ 58 -12 -108 -141 -92 -78 -79 -42 -48 -120
MW-21 MW III 160 175 191 143 166 166 146 132 42

TTA-I, IW 133 -37 -174 -142 -145 -103 -97 -93 -90 -146
MW-101 MW 1175 105 49 1-14 -32 -9 -17 -1 1-14 1-55

TTA-2 1!W 63 -92 -177 -126 -122 -82 -102 -25 -124 -178
________MW 142 90 73 44 37 150 141 146 -20 -10

Anaerobic conditions were maintained at the injection wells and some monitoring wells during Year Two.

An increase in OR? occurred after the change to monthly injections, but OR? decreased after changes to

the injection solution were implemented in July 2008. The average OR? in the performance monitoring

wells only reached the target range in one area during Year Two, TT1A-I, MW-101 in EBT-9. However,

decreases in PCE and TCE concentrations discussed in the following section indicate that reductive

dechlorination was occurring at most monitoring wells throughout the treatment period.
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Decrease in PCE and TCE Concentrations

PCE and TCE concentrations were to decrease no more than two quarters after anaerobic aquifer

conditions were created. Analytical results for EBT-9 samples show significant decreases in PCE

concentrations in almost all injection and monitoring wells (Tables 27 to 29). In addition, significant

decreases were seen in TCE concentrations in the MW-I01 area of TTA-l, the only area with pre-

injection TCE concentrations greater than 100 jpg/L. A concurrent increase in cD)CE concentrations was

seen in most wells. Several wells had decreased cD)CE concentrations in EBT-9 samples; bacteria

consortia were added to all injection wells from August through November 2008, between the EBT-7 and

EBT-8 sample events. The following tables compare the maximum, minimum and average

concentrations from the Baseline and EBT-9 samples for PCE, TCE and cDCE in all three areas, and for

CT and CF in TTA-2. In all three areas, maximum and average concentrations decreased for PCE and

TCE and increased for cDGE. In TTA-2, average concentrations decreased for CT and CF.

The number of EBT wells with concentrations exceeding the MCL are also shown. The number of wells

exceeding MCLs have decreased for PCE, TCE and CT. The number of MCL exceedances have

increased for cD)CE and remain the same for CF.

PCE MCL Baseline _ _ _ EBT-9
No. of Wells No. of Wells

5 lig/L Exceeding Exceeding
Max Min Avg MCLs Max Min Avg MCLs

TTA-I, MW- 1W 286 41.5 148.7 10 111 <1 11.2 7

21 PMW 199 6A4 110.1 7 179 10.8 67.4 4
TTlA-I, MW- 1W 232 0.6 97.2 24 36.3 <1 5.7 11

101 PMW 27 06 133 16 55.6 <1 13.9 9

1W 16 11 122 10 33.9 <1 5.6 3
TrA-2 ~PMW 25I0. 340I 150 < 3.n

TCE MCL Baseline ___EBT-9

No. of Wells No. of Wells
5 pg/L Exceeding Exceeding

Max MinAv MCLs Max Min Avg MCLs

TTA-1, MW- 1W 64.5 14.8 36.5 10 21.4 0.4 5.2 5
21 PMW 87.7 5.0 40.0 6 16.6 2.4 10.0 3

TTA-l1, MW- 1W 316.0 0.3 53.4 10 44.4 <1 6.5 7
101 PMW 232.0 0.3 32.9 5 29.2 <1 7.3 4

1W 26.9 2.6 10.0 1 8 14.8 <1 1.9 2

TTA-2 ~PMW 39.7 2.9 15.3 10 35 <1 6.8 4
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cDCE MCL _ _ Baseline_____ __ __EBT-9

No. of Wells No. of Wells
70 pgg/L, Exceeding Exceeding

Max Min Avg MCLs Max Min Avg MCLs
TTA-1, 1W 4.1 0.8 2.2 0 134 0.9 29.9 3
MW-21 PMW 4.2 0.5 2.2 0 57.4 1.5 17.2 0
TTA-1 1W 22.9 0.3 3.4 0 238 4.6 78.6 12

MW-10I PMW 14.6 0.3 2.2 0 72.1 < 1 35.0 1
1W 57.9 0.7 17.7 0 166T 4.4 58.0 5

TTA-2 PMW 149.0 4.7 37.8 2 200 7.3 88.0 5

CT MCL __ _ Baseline _ _ _ EBT-9_ ____
No. of Wells No. of Wells

5 pg/L Exceeding Exceeding
_________ _______ Max Min Avg MCLs Max Min Avg MCLs

1W 18 20 47.1 10 6.7 <1 0.9 2
TTA-2 PMW 22 89 88.5 11 206, <1 332A

CF MCL __ _ Baseline ___EBT-9______

No. of Wells No. of Wells
830 pg/I) Exceeding Exceeding

Max Min Avg MCLs Max Min Avg MCLs
1W 689 70 23.4 0 86.4- <.3 8.1 1

TTA-2 PMW 827 56 29.8 1 68.8 . A <. .
*MCL for total trihalomethanes shown.

The changes in CVOC concentrations in the two areas of TTA- I and in TTA-2 are also shown by the

isopleths on Figures 15 to 24.

5.2 OVERALL EVALUATION OF THE EBT SYSTEM AFTER YEAR TWO

The ERT wells were classified as positive where either reductive dechlorination was apparent or there

was a loss of CVOC mass, or negative where there was neither reductive dechlorination nor CVOC mass

loss. The wells were classified based on comparison of VOC analytical results from the baseline and

EBT-9 sample events (Tables 27 to 29) and from the mass balance charts in Appendix F. Wells were

considered positive for reductive dechlorination where a definite loss of progenitor (PCE dr CT) was

mirrored by an increase in known daughter products (TCE/cDCE or CF). Wells considered negative had

no evidence of CVOC attenuation.

The positive wells were further analyzed by evaluating the mass of the progenitor and daughter products

to the total mass of CVOCs. During active reductive dechlorination, the percent of the total of the

progenitor should decrease, while the percent of the total of one or more daughter products should
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increase. Some of the positive welts were responding better than others and had very active reductive

dechlorination; these wells were then classified best. At many of the 'best' locations, cDCE

concentrations, which initially increased with the reduction of FCE and TCE concentrations, have begun

to decrease in EHT-8 and EBT-9 samples. The wells in each classification are shown on Table 30; there

were a total of 61 wells classified 'best', 17 wells classified 'positive' and 7 wells classified 'negative'.

Two wells (IWIOI-09A and PMWOI0-07A) were not classified because of very low concentrations

throughout EBT monitoring. Mass balance charts, which illustrate the breakdown of PCE to daughter

products are shown for the EBT wells in Appendix F.

Seven wells were classified as negative for reductive dechlorination or mass loss, four wells in the MW-

21 area of T'A-lI ( MW-2 1, MW- 115, PMW21-02 and PMW21-05) and three wells in flA-2 ( DR2-l1,

DR2-5 and MW-85). All were limited in carbon substrate based on TOC and MFA results, except for

PMW2I-02, which was one of the monitoring wells selected for injections.

A surprising result noticed in Year One was the lack of increase in TOC or MFA concentrations at some

injection wells (1W21-02A, -02B and 03A; and IWI0l-02B3, 05B and -06B). The lactate appeared to

move away firom these locations rapidly after injection. These wells did not have significant increases in

TOC or MEA concentrations until EBT-8, after the changes in injection procedures. All these wells,

except 1W21-02A) had significant decreases in PCE and TCE, mainly after TOC and MFA concentrations

increased.

Although significant reductions in PCE, TCE and CT concentrations were observed in TTA-1 and TTA-

2, EBT did not achieve the goal of reducing concentrations below MCLs. Several wells in the EBT areas

have concentrations in EBT-9 samples over 50 Lg/l, for PCE (1W21-02A, MW-21, MW-101, DR2-4 and

DR2-5) and for CT (MW-85, DR2-6). These locations are generally on the upgradient or side-gradient

edge of the injection areas. In the MW-21 area of TTA-I, there is apparent on-site migration of PCE

based on upgradient LTM well, MW-2 19; the April 2009 PCE concentration in MW-219 was 41 pg/L.

Although cDCE concentrations have increased significantly in the EBT areas, the analytical results do not

indicate a widespread build-up above MCLs in the fluvial aquifer at the MI. Only six performance

monitoring wells exceeded the MCL for cDCE during EBT-9. In addition, recent LTM results, described

in the Annual Long-Term Monitoring Report-2009, Main Installation (HDRIe2 M, 2010), show that only

three LTM wells exceeded the MCL for cDCE during the two 2009 sample events; these wells were in

close proximity to EBT areas. Build-up of cD)CE through reductive dechlorination will continue to be

evaluated during LTM.
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5.3 RECOMMENDATIONS

Although MCLs were not achieved throughout the EBT areas, further lactate injections are not

recommended. Source investigation for the MI groundwater plumes, including TTA-1I and TrA-2, was

performed under a separate task order to identify' soil contamination impacting shallow groundwater. In

addition, trend analysis of historical groundwater results was performed to evaluate plume stability in the

central area of the MI and groundwater modeling was performed to evaluate the impact of the shallow

groundwater plumes on the deeper Memphis aquifer. The results were presented in Main Installation

Source Area Investigation, Rev.O (HDRIeM, 2009). While the source area investigation identified

potential sources for each of the groundwater plumes, the concentrations of CVOCs in the soil were low

and did not warrant remedial action. In addition, groundwater modeling and trend analysis did not support

the need for active groundwater treatment.

Based on the source investigation results and the reduction in CVOC concentrations in the EBT areas,

additional injections are not considered necessary at this time. The MI RLAO for reduction of CVOC

concentrations below MCLs should be achieved over time through natural attenuation (NA). LTM will

continue until MCLs are achieved and additional monitoring wells will be installed in the intermediate

and Memphis aquifers to monitor groundwater concentrations and confirm the groundwater model results.

Progress of NA towards meeting the RAOs will be documented in Annual LTM reports. Five-year

reviews will summarize progress of the remedy and will recommend modifications if necessary.
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TABLE 1

EBT SAMPLE SCHEDULE
YEAR TWO REMEDIAL ACTION OPERATIONS REPORT

Main Installation - Defense Depot Memphis, Tennessee

EBT 5 EBT 6 EBT 7 EBT 8 EBT 9
Well ID Dec-07 Mar-08 Jun-08 Dec-08 Mar-09

IW101-01A X X X X X
IW10l-01B X X X X X
I0l0l-0Ci X X X X X
IW11O1-02A X X X X X
IW1O1-02B X X X X X
IW1O1-02C X X X X X
1IW01-03A X X X X X
IW101-03B X X X X X
IW101-03C X X X X X
IW101-04A X X X X X
IW101-04B X X X X X
IW101-04C X X X X X
IW1O1-05A X X X X X
IW1O1-05B X X X X
IW1O1-05C X X X X X
IW101-06A X X X X X
IW101-06B X X X X X
IW1O1-06C X X X X X
IW1O1-07A X X X X X
IW101-07B X X X X X
IW101-07C X X X X X
IW101-08A X X X X X
IW101-08B X X X X X
IW101-08C X X X X X
IW101-09A X X X X X
IW1O1-09B X X X X X
IW1Q1-09C X X X X X
1W21-01A X X X X X
1W21 -O1B X X X X X
1W21-02A X X X X X
1W21-02B X X X X X
1W21-03A X X X X X
1W21-03B X X X X X
1W21-04A X X X X X
1W21-04B X X X X X
1W21-05A X X X X X
1W21-05B X X X X X
1W85-01 X X X X
1W85-02 X X X X X
1W85-03 A A A A A
1W85-04- --

1W85-05 X X X X X
1W85-06 X X X X X
1W92-01 X X x X X
1W92-02 X X X x X
1W92-03 X X x X X
1W92-04 X X X x X
1W92-05 X X X X
1W92-06 X x X X x
1W92-07 X X x X x
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TABLE 1

EBT SAMPLE SCHEDULE
YEAR TWO REMEDIAL ACTION OPERATIONS REPORT

Main Installation - Defense Depot Memphis, Tennessee

EBTS5 EBTO6 EBT 7 EBTB8 EBTQ9
Well ID Dec-07 Mar-08 Jun-08 Dec-08 Mar-09

1W92-08 X X X X X
DR1-3 X X X X X
0R2-1 X X X X X
0R2-5 X X X X X
lW-Cl X X X X X
MW-21 X X X X X
MW-85 X X X X X
MW101B X X X X X
MW101T X X X X X
MW-1 15 X X X X X
PMW101-O1A X X X X X
PMW1O1-01B X X X X X
PMWI01-02A X X X X X
PMWI01-02B X X X X X
PMW101-03A X X X X X
PMWlI01-036 X X X X X
PMW1O1-04A X X X X X
PMW1Ol-04B X X X X X
PMW101-OSA X X X X X
PMW101-05B X X X X X
PMW101-06A X X X X X
PMW101-06B X X X X X
PMW101-07A X X X X X
PMW101-07B X X X X X
PMW101-OBA X X X X X
PMW101-0BB X X X X X
PMW21-01 X X X X X
PMW21-02 X X X X X
PMW21-03 X X X X X
PMW21-04 X X X X X
PMW21-05 X X X X X
PMW85-01 X X X X X
PMW85-02 A A A A A
PMW85-03 A A A A A
PMW85-04 X X X X X
PMW85-05 X X X X X
PMW92-01 X X X X X
PMW92-02 X X X X X
PMW92-03 X X X X X
PMW92-04 X X X X X
PMW92-05 X X X X X
PMW92-O6 X X X X X

Notes:
X: Sample collected
-: Sample not collected or planned
A: Abandoned

MW1O1 B and MW1O1T are two screened intervals in the same well.
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1013124
TABLE 30

EBT WELL CLASSIFICATION FOR REDUCTIVE DECHLORINATION
2YEAR TWO REMEDIAL ACTION OPERATIONS REPORT

Main Installation - Defense Depot Memphis, Tennessee

Best Positive Negative
1W21-O1A IW-01 1W21-02A MW-21
1W21-O1B 1W85-05 PMW21-01 MW-uS5
1W21-02B 1W85-06 PMW 21-04 PMW21-02
1W21-03A 1W92-01 IW101-05B PMW21-05
1W21-03B 1W92-02 IW101-06B DR2-1
1W21-04A 1W92-03 IW101-08A DR2-5
1W21-04B 1W92-04 MW-bi1B MW-85
1W21-05A 1W92-05 MW-101T
1W21-05B 1W92-06 PMW101 -O1 A
IW101-01A 1W92-07 PMW101 -02A
IW10I-01B 1W92-08 PMW101-05B
IW1l0l-Qi C DR1-3 PMW101-07B
IW1 01-02A PMW 21-03 PMW101-08A
IW101-02B PMW 85-04 PMW101-088
IW101 -02C PMW85-05 1W85-0i
IW101-03A PMW 92-02 1W85-02
1IW01-03B PMW 92-03 PMW 85-01
1I011-03C PMW 92-04 PMW92-01
1I0i1-04A PMW92-05
1IW11-04B PMW 92-06
IW101-04C PMW1O1-O1B
IW101-05A PMW101-02B
1IW01-05C PMW101-03A
IW101-06A PMW101-03B
IW101-06C PMW101-04A
iW101-07A PMW101-04B
IW1 01-07B PMW101l-05A
IW101-07C PMW101-06A
IW101-08B PMW101-06B
Wi101-08C
IW1O1-0913
IW1O1-09C

-Well classification criteria:
Best: Active reductive dechlorination

Positive: Reductive dlechlorination or mass loss
Negative: Neither reductive dechlorination nor mass loss

1 Of 1
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Year Two Remedial Action Operations Report February 2010
Main Installation - Defense Depot Memphis, Tennessee Revision J
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INJECTION 27

INJECTION SUMMARIES
YEAR TWO REMEDIAL ACTION OPERATIONS REPORT

Main Installation - Defense Depot Memphis, Tennessee

Screen Date Start End Percent Flow Rate Volume Injected
Well ID Area Length Injected Time Time Sodium Lactate (gpm) (gallons)

IW101-01A TA-1 1 5 9/24/2007 7:35 7:45 2.16 29 250
IWl0l-OlS TTA-1 1 5 9/24/2007 7:45 7:56 2.16 27 246
IW1O1-O1C TTA-1 1 5 9/24/2007 8:56 9:05 2.16 28 250
IW10I-02A TTA-1 15 9/24/2007 9:08 9:18 2.16 28 248
IW101-02B TTA-1 15 9/24/2007 10:20 10:29 2.16 28 250
1WI01-02C TTA-1 15 9/24/2007 10:30 10:39 2.16 28 240
1W101-03A TTA-11 15 9/24/2007 9:22 9:32 2.16 24 250
IW`1O1-036 TTA-1 is 9/24/2007 9:33 9:44 2.16 24 250
1IW01-03C TTA-1 15 9/24/2007 11:11 11:22 2.16 24 250
IWIOI-04A TTA-1 15 9/24/2007 13:40 13:50 2.16 27 244
1I011-04B TTA-11 15 9/24/2007 15:02 15:12 2.16 29 250
IW101-04C TTA-11 is 9/24/2007 15:12 15:22 2.16 28 241
1WI01-05A TTA-i 15 9/24/2007 14:20 14:30 2.16 24 245
IWl0l-0SS TTA-i 15 9/24/2007 14:32 14:42 2.16 24 237
IW101-05C TTA-1 15 9/24/2007 15:47 15:58 2.16 24 251
IW101-06A TTA-1 15 9/24/2007 16:00 16:11 2.16 24 253
1WI01-06B TTA-1 15 9/24/2007 16:33 16:42 2:16 29 250
IW101-06C TTA-1 1 5 9/24/2007 16:42 16:53 2.16 27 245
IW101-07A TTA-1 1 5 9/24/2007 11:24 11:35 2.16 24 244
IW101-07B TTA-1 1 5 9/24/2007 12:43 12:54 2.16 24 250
IW101-07C TTA-1 1 5 9/24/2007 12:54 13:04 2.16 24 238
IW101-08A TA-1 1 5 9/25/2007 7:12 7:21 2.16 29 250
1W101-08B TTA-1 15 9/25/2007 7:21 7:30 2.16 29 241
IW101-08C TTA-1 15 9/25/2007 8:13 8:24 2.16 28 246
IW101-09A TTA-1 15 9/24/2007 11:55 12:05 2.16 27 250
IW1O1-09B TTA-1 15 9/24/2007 12:06 12:15 2.16 27 240
IW1O1-09C TTA-11 15 9/24/2007 13:29 13:38 2.16 29 250
1W21-01A TTA-11 10 9/25/2007 7:12 7:32 2.16 24 494
1W21-01B TTA-11 10 9/25/2007 9:01 9:21 2.16 24 492
1W21-02A TTA-i 10 9/25/2007 9:48 10:06 2.16 28 494
1W21-02B TTA-1 10 9/25/2007 11:23 11:40 2.16 28 489
1W21-03A TTA-1 1 0 9/25/2007 10:37 10:57 2.16 24 488
1W21-03B TTA-1 1 0 9/25/207 12:11 12:32 2.16 24 494
1W21-04A TTA-i 1 0 9/25/2007 12:56 13:15 2.16 28 492
1W21-04B TTA-i 10 9/25/2007 14:33 14:52 2.16 28 497
1W21-05A TTA-i 10 9/25/2007 13:46 14:07 2.16 24 497
1W21-05B TTA-i 10 9/25/2007 15:23 15:45 2.16 24 489
1W85-01 TTA-2 10 9/26/2007 7:53 7:57 2.16 24 112
1W85-02 TTA-2 10 9/26/2007 8:01 8:05 2.16 24 112
1W85-05 TTA-2 10 9/26/2007 8:10 8:14 2.16 24 113
1W85-06 TTA-2 1 0 9/26/2007 8:17 8:24 2.16 24 154
IW92-01 TTA-2 10 9/25/2007 16:07 16:12 2.16 28 109
1W92-02 TTA-2 10 9/25/2007 16:14 16:19 2.16 26 110
1W92-03 nTA-2 10 9/25/2007 16:21 16:26 2.16 26 110
1W92-04 TTA-2 10 9/25/2007 16:27 14:32 2.16 24 110
1W92-05 TTA-2 10 9/26/2007 16:34 7:21 2.16 28 117
1W92-06 TTA-2 10 9/26/2007 7:25 7:29 2.16 27 112
1W92-07 TTA-2 1 0 9/26/2007 7:32 7:36 2.16 27 124
1W92-08 nTA-2 10 9/26/2007 7:38 7:45 2.16 26 180
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INJECTION 28
INJECTION SUMMARIES

YEAR TWO REMEDIAL ACTION OPERATIONS REPORT
Main Installation - Defense Depot Memphis, Tennessee

Screen Date Start End Percent Flow Rate Volume Injected
Well ID Area Length Injected Time Time Sodium Lactate (gpm) (gallons)

IW101-01A TTA-i 15 10123/2007 16:12 16:21 2.16 27 250
IW101-01B TTA-i 15 10/23/2007 16:22 16:32 2.16 27 240
Iwlol-GiC TTA-i 15 10/24/2007 7:17 7:28 2.16 24 250
IW101-02A HTA-i 15 10/24/2007 7:32 7:43 2.16 24 243
IW101-02B TTA-i 15 10/24/2007 8:49 9:00 2.16 23 250
IW1OI-02C HTA-i 15 10/4/2007 9:00 9:11 2.16 23 242
1W101-03A HTA-i 15 10/24/2007 7:22 7:32 2.16 27 250
1W101-03B HTA-i 15 10/24/2007 7:33 7:43 2.16 27 245
IW101-03C HTA-I 15 10/24/2007 9:39 9:48 2.16 27 250
1W101-04A HTA-i 15 10/24/2007 12:20 12:31 2.16 24 238
1W101-04B HTA-i 15 10/24/2007 13:42 13:53 2.16 24 250
IW101-04C HTA-i 15 10/24/2007 13:54 14:04 2.16 24 241
IW101-05A HTA-i 15 10/24/2007 12:52 13:02 2.16 27 250
IW101-05B HTA-i 15 10/24/2007 13:02 13:12 2.16 27 241
IW101-05C HTA-I 15 10/24/2007 14:32 14:42 2.16 27 250
IW101-06A HTA-i 15 10/24/2007 14:44 14:56 2.16 27 254
IW1O1-06B HTA-I 15 10/24/2007 16:02 16:12 2:16 27 250
IW101-06C HTA-i 15 10/24/2007 16:12 16:22 2.16 27 245
IW101-07A HTA-i 15 10/24/2007 9:50 10:00 2.16 27 243
IW101-07B HTA-i 15 10/24/2007 11:12 11:22 2.16 27 250
IW101-07C HTA-I 15 10/24/2007 11:23 11:32 2.16 27 242
IW10I-08A HTA-i 15 10/24/2007 15:20 15:30 2.16 24 250
IW101-08B HTA-i 15 10/24/2007 15:30 15:41 2.16 23 236
IW1O1-OSC TTA-i 15 10/25/2007 7:16 7:27 2.16 24 250
IW101-09A HTA-i 15 10/24/2007 10:26 10:37 2.16 24 250
IW101-09B HTA-i 15 10/24/2007 10:38 10:49 2.16 24 242
IW1OI-09C HTA-i 15 10/24/2007 12:06 12:17 2.16 24 256
1W21-01A HTA-i 10 10/25/2007 7:20 7:38 2.16 27 496
IVW21 -01 B HA-i 10 10/25/2007 8:47 9:07 2.16 27 492
1W21-02A HTA-i 10 10/25/2007 10:26 10:45 2.16 26 494
1W21-02B HTA-i 10 10/25/2007 12:05 12:24 2.16 27 491
IVW21-03A HTA-i 10 10/25/2007 13:31 13:53 2.16 24 496
IVW21-03B TTA-i 10 10/25/2007 14:18 14:37 2.16 28 496
1W21-04A HTA-i 10 10/25/2007 15:06 15:27 2.16 24 490
1W21-04B HTA-I 10 10/25/2007 15:51 16:10 2.16 27 496
1W21-05A TTA-1 10 10/25/2007 16:41 17:04 2.16 24 494
1W21-05B HTA-I 10 10/25/2007 17:33 17:53 2.16 27 492
1W85-01 TTA-2 10 10/25/2007 11:22 11:27 2.16 24 ill
1W85-02 TTA-2 10 10/25/2007 11:30 11:35 2.16 24 ill
1W85-05 TTA-2 10 10/25/2007 11:38 11:44 2.16 24 ill
1W85-06 HTA-2 10 10/25/2007 12:20 12:26 2.16 23 133
1W92-01 TTA-2 10 10/25/2007 7:38 7:43 2.16 23 il1
1W92-02 HTA-2 10 10/25/2007 7:49 7:54 2.16 22 112
1W92-03 TTA-2 10 10/25/2007 9:32 9:37 2.16 24 1l1
1W92-04 TTA-2 10 10/25/2007 9:41 9:47 2.16 23 ill
1W92-05 HTA-2 10 10/25/2007 9:50 9:55 2.16 24 112
1W92-06 HTA-2 10 10/25/2007 9:59 10:04 2.16 23 ill
1W92-07 HTA-2 10 10/25/2007 10:10 11:12 2.16 24 ill
1W92-08 TTA-2 10 10/25/2007 11:15 11:20 2.16 24 ill
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INJECTION 29
INJECTION SUMMARIES

YEAR TWO REMEDIAL ACTION OPERATIONS REPORT
Main Installation - Defense Depot Memphis, Tennessee

Screen Date Start End Percent Flow Rate Volume Injected
Well ID Area Length iniected Time Time Sodium Lactate (gpm) (gallons)

IWIOI-01A TTA-1 15 11i/2712007 15:11 15:20 2.16 27 250
IWl0l-01S TTA-1 15 11/27/2007 15:20 15:30 2.16 27 241
1W101-01C HTA-i 1 5 11/27/2007 15:56 16:07 2.16 24 250
1W101-02A HTA-I 1 5 11/27/2007 16:09 16:20 2.16 24 248
IW101-02B HTA-i 1 5 11/28/2007 7:26 7:37 2.16 24 250
IW101-02C HTA-i 1 5 11/2812007 7:38 7:49 2.16 24 238
IW10i-03A HTA-i 15 11/28/2007 8:20 8:29 2.16 27 250
IW101-03B HTA-i 15 11/28/2007 8:30 8:40 2.16 27 247
IW101-03C HTA-i 15 11/2812007 9:02 9:12 2.16 24 250
iWiOI-04A TTA-i 15 11/28/2007 12:04 12:15 2.16 27 244
IWI01-04B HTA-i 15 11/28/2007 12:45 12:59 2.16 24 250
1W101-04C TTA-i 15 11/28/2007 13:00 13:11 2.16 24 243
IW101-05A TTA-I 15 11/28/12007 13:36 13:46 2.16 27 250
IW101-05B TTA-i 15 11/2a/2007 13:46 13:57 2.16 27 236
IW1O1-05C HTA-i 15 11/28/12007 15:15 15:24 2.16 28 250
IW101-06A HTA-I 15 11/28/2007 15:26 15:37 2.16 28 252
IW101-06B HTA-I 1 5 11/28/2007 16:42 16:51 2:16 28 250
IW1O1-06C HTA-i 1 5 11/28/2007 16:52 17:02 2:16 29 244
1W101-07A HTA-i 1 5 11/28/2007 9:15 9:26 2.16 24 240
IW101-07B HTA-i 1 5 11/28/2007 9:51 10:00 2.16 28 250
IW1O1-07C HTA-i 15 11/28/2007 10:00 10:10 2.16 27 242
IW101-08A HTA-i 15 11/28/2007 14:27 14:38 2:16 24 250
IW1O1-08B HTA-i 15 11/28/2007 14:39 14:49 2.16 23 240
IW101-08C HTA-i 15 11/28/2007 15:47 15:58 2.16 23 245
IWlOl-09A HTA-i 15 11/28/t2007 10:40 10:51 2.16 24 250
1W101-09B TTA-1 15 11/28/2007 10:51 11:02 2.16 24 240
1W101-09C HTA-i 15 11/28/2007 11:53 12:02 2.16 27 250
1W21-01A HTA-i 1 0 11/29/2007 7:10 7:29 2.16 27 497
1W21-01B HTA-i 1 0 11/29/2007 7:51 8:12 2.16 24 496
1W21-02A HTA-i 10 11/29/2007 8:38 8:57 2.16 27 497
1W21-028 HTA-i 10 11/29/2007 9:39 10:00 2.16 24 488
1W21-03A HTA-I 10 11/29/2007 10:30 10:48 2.16 27 489
1W21-03B HTA-i 10 11/29/2007 11:33 11:55 2.16 24 492
1W21-04A HTA-i 10 11/29/2007 12:25 12:44 2.16 27 491
1W21-04B HTA-i 10 11/29/2007 13:18 13:39 2.16 24 492
1W21-05A HTA-I 10 11/29/2007 14:12 14;31 2.16 27 493
1W21-05B TA-i 1 0 11/29/2007 15:01 15:23 2.16 24 491
1W85-01 TTA-2 10 11/30/2007 7:45 7:51 2.16 23 102
1W85-02 TTA-2 10 11/30/2007 8:36 8:41 2.16 23 111
1W85-05 TTA-2 10 11(30/2007 8:46 8:51 2.16 23 ill
1W85-06 TTA-2 10 11/30/2007 8:58 9:03 2.16 23 103
1W92-01 TTA-2 10 11/29/2007 15:49 15:54 2.16 26 109
1W92-02 HTA-2 10 11/29/2007 15:54 15:58 2.16 25 108
1W92-03 TTA-2 1 0 11/29/2007 16:00 16:05 2.16 26 109
1W92-04 HTA-2 10 11/29/2007 16:07 16:12 2.16 25 110
1W92-05 TTA-2 10 11/30/2007 16:14 7:13 2.16 24 109
1W92-06 TTA-2 10 11/30/2007 7:17 7:23 2.16 23 ill
1W92-07 TTA-2 10 11/30/2007 7:27 7:32 2.16 23 110
1W92-08 HTA-2 1 0 11/30/2007 7:36 7:42 2.16 23 109
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INJECTION 30
INJECTION SUMMARIES

YEAR TWO REMEDIAL ACTION OPERATIONS REPORT
Main Installation - Defense Depot Memphis, Tennessee

Screen Date Start End Percent Flow Rate Volume Injected
Well ID Area Length Injected Time Time Sodium Lactate (gpm) (gallons)

IW101-01A HTA-i 15 12/1912007 10:44 10:55 2.16 24 250
IW101-0IB HTA-i 15 12119/2007 10:55 11:06 2.16 23 236
Iwl0l-OiC HTA-i 15 1211912007 12:10 12:21 2.16 1 1 24
1W101-02A HTA-i 15 12/19/2007 11:00 11:09 2.16 28 250
1W101-02B HTA-i 15 12/19/2007 11:10 11:19 2.16 27 233
1W101-02C HTA-i 15 12/19/2007 13:06 13:16 2.16 29 250
IW101-03A HTA-i 15 12/19/2007 12:24 12:36 2:16 23 248
IW101-03B HTA-I 15 12/19/2007 14:00 14:11 2.16 24 250
IW101-03C HTA-i 15 12/19/2007 14:12 14:23 2.16 23 236
IW101-04A HTA-i 15 12/19/2007 16:44 1 6:54 2:16 29 250
1W101-04B HTA-i 1 5 12/19/2007 16:54 17:03 2.16 28 242
IW101-04C HTA-I 1 5 12/20/2007 8:02 8:12 2.16 23 250
IW10I-0SA HTA-i 15 12/20/2007 9:35 9:46 2.16 23 250
IW101-05B HTA-i 15 12/20/2007 9:46 9:57 2.16 23 236
J-W1O1-OSC HTA-i 15 12/20/2007 11:14 11:25 2.16 23 250
IW1O1-06A HTA-i 1 5 12/20/2007 11:27 11:38 2.16 23 239
IW101-06B HTA-i 1 5 12/20/2007 13:00 13:11 2:16 23 250
IW101-06C HTA-i 1 5 12/20/2007 13:12 13:23 2:16 23 243
IW101-07A HTA-i 1 5 12/19/2007 13:18 13:28 2:16 28 241
IW101-07B HTA-i 1 5 12/19/2007 14:53 15:03 2.16 2 7 250
1W101-07C HTA-i 1 5 12/19/2007 15:03 15:13 2.16 2 7 240
1W101-08A HTA-I 1 5 12/20/2007 14:48 14:59 2:16 2 3 250
IW101-08B HTA-I 1 5 12/20/2007 15:00 15:10 2.16 2 3 238
IW101-08C HTA-i 1 5 12/20/2007 16:12 16:23 2.16 2 3 246
IW1O1-09A HTA-i 1 5 12/20/2007 15:45 15:56 2.16 24 250
IW1O1-09B TTA-1 1 5 12/20/2007 15:57 16:08 2.16 23 239
IW1O1-09C HTA-i 1 5 12/20/2007 8:16 8:27 2.16 23 238
1W21-01A TTA-1 1 0 12/20/2007 8:14 8:33 2.16 28 492
1W21-01B TTA-i 1 0 12/20/2007 10:23 10:43 2.16 27 491
1W21-02A HTA-i 1 0 12/20/2007 12:06 12:26 2.16 27 494
1W21-02B HTA-i 1 0 12/20/2007 14:02 14:19 2.16 27 488
1W21-03A HTA-i 1 0 12/20/2007 15:39 15:59 2.16 27 492
1W21-03B HTA-i 1 0 12/21/2007 7:21 7:43 2.16 23 493
1W21-04A HTA-I 1 0 12/21/2007 8:11 8:30 2.16 27 491
1W21-04B HTA-i 1 0 12/21/2007 8:58 9:20 2.16 23 493
1W21-05A HTA-i 10 12/21/2007 10:12 10:31 2.16 28 495
1W21-05B HTA-i 1 0 12/21/2007 11:00 11:22 2.16 23 489
1W85-01 HTA-2 1 0 12/21/2007 13:35 14:57 2.16 22 114
1W85-02 TTA-2 1 0 12/21/2007 14:31 14:36 2.16 23 114
1W85-05 HTA-2 1 0 12/21/2007 14:39 14:44 2.16 2 3 ill
IW85-06 TTA-2 1 0 12/21/2007 14:48 14:53 2.16 2 3 ill
1W92-01 TTA-2 1 0 12/21/2007 12:19 12:24 2.16 26 ill
1W92-02 HTA-2 1 0 12/21/2007 1 2:30 12:35 2.16 24 ill
1W92-03 TTA-2 1 0 12/21/2007 12:37 12:42 2.16 26 Ill
1W92-04 HTA-2 1 0 12/21/2007 12:44 12:49 2.16 24 111
1W92-05 HTA-2 1 0 12/21/2007 12:56 13:07 2.16 26 110
1W92-06 HTA-2 1 0 12/21/2007 13:10 13:15 2.16 23 109
1W92-07 TTA-2 1 0 12/21/2007 13:19 13:24 2.16 23 109
1W92-08 TTA-2 1 0 12/21/2007 13:30 13:35 2.16 2 3 109
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INJECTION 31
- ~~~~INJECTION SUMMARIES

YEAR TWO REMEDIAL ACTION OPERATIONS REPORT
Main Installation - Defense Depot Memphis, Tennessee

Screen Date Start End Percent Flow Rate Volume Injected
Well ID Area Length Iniected Time Time Sodium Lactate (gpm) (gallons)

IW101-01A HTA-i 15 1/30/2008 8:03 8:14 2.16 24 239
1W101-016 HTA-i 15 1/30/2008 7:51 8:02 2.16 24 250
IW101-01C HTA-I 15 1/30/2008 8:38 8:48 2.16 27 250
IW101-02A HTA-i 15 1/30/2008 8:50 9:00 2.16 27 244
IW1O1-02B HTA-i 15 1/30/2008 9:25 9:36 2.16 24 250
IW101-02C HTA-i 15 1/30/2008 9:37 9:48 2.16 23 234
IW101-03A HTA-i 15 1/30/2008 10:23 10:32 2:16 28 250
1W101-03B HTA-I 15 1/30/2008 10:30 10:43 2.16 27 241
1W101-03C TTA-i 15 1/30/2008 11:24 11:35 2.16 24 250
IW101-04A HTA-I 15 1/30/2008 13:58 14:07 2:16 27 250
IW101-04B HTA-i 15 1/30/2008 14:08 14:18 2.16 28 240
IW101-04C TTA-i 15 1/30/2008 15:12 15:23 2.16 24 242
IW101-05A HTA-i 15 1/30/2008 7:40 7:51 2.16 28 301
IWi01-05S HA-i 15 1/30/2008 7:52 15:19 2.16 28 262
IWi0l-05C TTA-i 15 1/30/2008 9:58 10:07 2.16 29 249
IW101-06A HTA-i .15 1/30/2008 10:08 10:18 2.16 28 244
IWil-O6BS TTA-1 15 1/30/2008 11:41 11:50 2:16 28 250
IW101-06C TTA-1 15 1/30/2008 11:51 12:00 2:16 27 241
IW101-07A HTA-i 15 1/30/2008 11:37 11:48 2.16 23 239
IW101-07B HTA-1is1 1/30/2008 12:18 12:28 2.16 27 250
IW101-07C HTA-i 15 1/30/2008 12:28 12:38 2.16 27 240
IW101-08A HTA-i 15 1/31/2008 13:36 13:44 2:16 29 250
IW101-08B HTA-i 15 1/31/2008 13:45 17:54 2.16 28 239
IW1OI-OBC HTA-i 15 1/31/2008 15:02 15:12 2.16 27 250
IW101-09A HTA-i 15 1/30/2008 13:07 13:18 2.16 24 250
IW101-09B HTA-i 15 1/30/2008 13:19 13:30 2.16 24 240
IWiO1-09C HTA-1is1 1/30/2008 14:57 15:08 2.16 24 250
1W21-01A HTA-i 10 1/31/2008 7:36 7:56 2.16 23 491
1W21-01B HTA-i 10 1/31/2008 9:00 9:26 2.16 24 490
1W21-02A TTA-I 10 1/31/2008 10:53 11:13 2.16 24 483
1W21-02B TTA-1 10 1/31/2008 12:38 13:00 2.16 24 489
1W21-03A HTA-i 10 1/31/2008 14:29 14:51 2.16 23 497
1W21-03B HTA-i 10 2/4/2008 7:36 7:55 2.16 28 494
1W21-04A HTA-I 10 2/4/2008 8:30 8:51 2.16 24 492
1W21-04B HTA-I 10 2/4/2008 9:20 9:38 2.16 28 488
1W21-05A HTA-i 10 2/4/2008 10:10 10:32 2.16 24 488
1W21-05B HTA-i 10 2/4/2008 11:07 11:26 2.16 27 489
1W85-01 HTA-2 10 2/4/2008 14:23 14:28 2.16 27 105
1W85-2 HTA-2 10 2/4/2008 14:37 14:42 2.16 24 109
IW85-05 TA-2 10 2/4/2008 14:45 14:50 2.16 24 i'll
1W85-06 TTA-2 10 2/4/2008 14:54 14:55 2.16 24 105
1W92-01 TTA-2 10 2/4/2008 12:54 12:58 2.16 25 110
1W92-02 TTA-2 10 2/4/2008 13:03 13:08 2.16 23 110
1W92-03 HTA-2 10 2/4/2008 13:12 13:17 2.16 23 110
1W92-04 HTA-2 10 2/4/2008 13:21 13:26 2.16 23 109
1W92-05 TTA-2 10 2/4/2008 13:30 13:47 2.16 23 110
1W92-06 TTA-2 10 2/4/2008 13:53 13:58 2.16 27 110
1W92-07 TTA-2 10 2/4/2008 14:05 14:10 2.16 27 109
1W92-08 TTA-2 10 2/4/2008 14:15 14:20 2.16 27 109
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INJECTION 32
INJECTION SUMMARIES

YEAR TWO REMEDIAL ACTION OPERATIONS REPORT
Main Installation - Defense Depot Memphis, Tennessee

Screen Date Start End Percent Flow Rate Volume Injected
Well ID Area Length Injected Time Time Sodium Lactate (gpm) (gallons)

IWi01-01A TTA-1 15 2/28/2008 8:25 8:37 2.16 24 250
lWi0l-01B TTA-I 15 2/28/2008 8:38 8:49 2.16 24 236
1W101-01C TTA-i 15 2/28/12008 9:23 9:32 2.16 28 250
1IW01-02A TTA-i 15 2/28/2008 9:36 9:48 2.`16 28 241
1IW01-02B 7TA-1 15 2/2a/2008 10:16 10:28 2.16 24 250
IW101-02C HTA-i 15 2/28/2008 10:29 10:40 2.16 24 236
IW101-03A TTA-i 15 2/28/2008 11:13 11:21 2:16 28 250
1W101-03B HTA-I `15 2/28/2008 11:24 11:33 2.16 27 235
IW101-03C HTA-i 15 2/28/2008 12:40 12:51 2.16 24 249
1W101-04A HTA-i 15 2/29/2008 7:50 8:02 2:16 24 242
IW101-04B HTA-i 15 2/29/2008 9:13 9:24 2.16 23 249
IW101-04C HTA-i 15 2/29/2008 9:27 9:38 2.16 23 241
IW101-05A HTA-i 15 2/29/2008 7:58 8:07 2.16 28 250
IW101-OSB HTA-i 15 2129/2008 8:09 8:19 2.16 28 234
IW101-05C HTA-i 15 2/29/2008 10:09 10:19 2.16 29 250
1W101-06A HTA-i 15 2/29/2008 10:24 10:33 2.16 .29 254
IW101-06B HTA-i 15 2/29/2008 12:00 12:09 2:16 29 250
IW101-06C HTA-i 15 2/29/2008 12:10 12:20 2:16 27 242
1W101-07A HTA-i 15 2/28/2008 12:55 13:06 2.16 24 241
IW101-07B HTA-i 15 2/28/2008 13:33 13:43 2.16 27 250
IW101-07C HTA-i 15 2/28/2008 13:44 13:54 2.16 27 238
IW101-08A HTA-i 15 2/29/2008 11:03 11:13 2:16 24 250
IW101-08B HTA-i 15 2/29/2008 11:15 11:27 2.16 24 235
IW101-08C HTA-i 15 2/29/2008 12:32 12:43 2.16 24 244
IW101-09A TTA-I 15 2/28/2008 14:24 14:35 2:16 24 250
IW101-09B HTA-I 15 2/28/2008 14:36 14:51 2.16 24 240
IW1O1-09C HFA-i 15 2/29/2008 7:36 7:47 2.16 24 250
1W21-01A HTA-i 10 2/29/2008 13:33 13:52 2.16 28 495
1W21-01B TTA-i 10 2/29/2008 14:27 14:49 2.16 23 493
1W21-02A HTA-i 10 3/3/2008 7:40 8:00 2.16 28 491
1W21-02B HTA-I 10 3/3/2008 7:19 7:40 2.16 23 492
1W21-03A THA-i 10 3/30/2008 9:34 9:53 2.16 28 488
IW21-03B TTA-1 10 3/3/2008 8:48 9:10 2.16 23 489
1W21-04A TTA-i 10 3/3/2008 11:34 11:52 2.16 27 490
IW21-04B HTA-I 10 3/3/2008 10:33 10:55 2.18 23 490
1W21-05A HTA-i 10 3/3/2008 13:29 13:48 2.16 28 491
1W21-05B HTA-i 10 3/3/2008 12:29 12:51 2.16 23 488
1W85-01 TTA-2 10 3/4/2008 8:i7 8:22 2.16 25 105
1W85-02 HTA-2 10 3/4/2008 8:39 8:43 2.16 24 110
1W85-05 HTA-2 10 3/4/2008 8:50 8:55 2.16 24 ill
1W85-06 HTA-2 iO 3/4/2008 9:04 9:09 2.16 23 108
1W92-01 HTA-2 10 3/3/2008 14:22 14:28 2.16 23 107
1W92-02 TTA-2 iO 3/3/2008 14:32 14:38 2.16 24 109
1W92-03 HTA-2 10 3/3/2008 14:45 14:51 2.16 24 110
1W92-04 TTA-2 10 3/3/2008 14:58 15:03 2.16 23 108
1W92-05 TTA-2 10 3/4/2008 15:06 7:42 2.16 27 ill
1W92-06 TTA-2 10 3/4/2008 7:47 7:51 2.16 27 Ill
1W92-07 TTA-2 10 3/4/2008 7:58 8:02 2.16 25 ill
1W92-08 TTA-2 10 3/4/2008 8:07 8:12 2.16 27 107
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INJECTION 33
INJECTION SUMMARIES

YEAR TWO REMEDIAL ACTION OPERATIONS REPORT
Main Installation - Defense Depot Memphis. Tennessee

Screen Date Start End Percent Flow Rate Volume Injected
Well ID Area Length Injected Time Time Sodium Lactate (ppm) (gallons)

IW101-01A TTA-i 15 3/24/2008 8:13 8:22 2.16 28 250
1W101-01B THA-i 15 3/24/2008 8:24 8:34 2.16 27 239
IWIO1-O1C TTA-1 15 3/24/2008 9:20 9:31 2.16 24 250
IW101-02A TTA-1 15 3/24/2008 9:35 9:46 2.16 24 245
IW101-025 HTA-i 15 3/24/2008 10:02 10:12 2.16 27 250
IW101-02C HTA-i 15 3/24/2008 10:13 10:23 2.16 27 235
IW101-03A TTA-i 15 3/24/2008 10:56 11:07 2:16 24 250
IW101-03B HTA-I 15 3/24/2008 11:08 11:19 2.16 23 243
IW101-03C HTA-1is1 3/24/2008 11:58 12:08 2.16 27 251
IW101-04A HTA-i 15 3/24/2008 14:52 15:03 2:16 24 242
IW1Oi-04B TTA-i 15 3/25/2008 7:38 7:49 2.16 24 250
1W101-04C HTA-i 15 3/25/2008 7:50 8:00 2.16 24 243
IW101-05A TTA-i 15 3/25/2008 8:25 8:35 2.16 28 250
IW101-05B HTA-i 15 3/25/2008 8:36 8:45 2.16 27 242
IW101-0SC HTA-i 15 3/25/2008 9:15 9:26 2.16 24 250
IW101-06A HTA-i 15 3/25/2008 9:28 9:39 2.16 24 247
IW101-06B HTA-I 15 3/25/2008 10:12 10:21 2:16 28 250
IW101-06C HTA-i 15 3/25/2008 10:22 10:32 2:16 27 242
IW10i-07A TTA-1 15 3/24/2008 12:11 12:20 2.16 27 242
IW101-07B TTA-1 15 3/24/2008 12:51 13:03 2.16 24 250
IW1Oi-07C TTA-1 15 3/24/2008 13:04 13:15 2.16 23 239
IW10l-08A HTA-i 15 3/25/2008 11:03 11:14 2:16 24 250
IW101-08B HTA-i 15 3/25/2008 11:16 11:27 2.16 24 242
IWIOI-08C TTA-i 15 3/25/2008 11:52 12:02 2.16 24 245
1IW11-09A HTA-I 15 3/24/2008 13:45 13:55 2:16 28 250
1I01~-09B HTA-i 15 3/24/2008 13:56 14:06 2.16 28 244
IW1O1-09C HTA-i 15 3/24/2008 14:37 14:47 2.16 24 250
1W21-01A HTA-i 10 3/25/2008 12:42 13:03 2.16 24 493
1W21-01B HTA-i 10 3/25/2008 13:35 13:54 2.16 28 491
1W21-02A HTA-i 10 3/25/2008 14:30 14:51 2.16 24 489
1W21-02B HTA-i 10 3/26/2008 7:18 7:39 2.16 24 487
1W21-03A HTA-i 10 3/26/2008 8:14 8:32 2.16 27 489
1W21-03B HTA-i 10 3/26/2008 8:52 9:14 2.16 24 494
1W21-04A HTA-I 10 3/26/2008 9:42 10:00 2.16 27 493
1W21-04B HTA-I 10 3/26/2008 10:34 10:55 2.16 24 495
1W21-O5A HTA-i 10 3/26/2008 11:26 11:46 2.16 27 492
1W21-05B HTA-i 10 3/26/2008 12:16 12:38 2.16 22 489
1W85-01 HTA-2 10 3/26/2008 14:23 14:39 2.16 22 109
1W85-02 HTA-2 10 3/26/2008 14:41 14:46 2.16 27 ill
1W85-05 TTA-2 10 3/26/2008 14:48 14:52 2.16 27 ill
1W85-06 TTA-2 10 3/26/2008 14:54 14:59 2.16 26 116
1W92-01 TTA-2 10 3/26/2008 13:03 13:08 2.16 24 109
1W92-02 HTA-2 10 3/26/2008 13:11 13:16 2.16 25 ill
1W92-03 HTA-2 10 3/26/2008 13:17 13:23 2.16 26 116
1W92-04 HTA-2 10 3/26/2008 13:24 13:28 2.16 26 108
1W92-05 . TTA-2 10 3/26/2008 13:31 13:57 2.16 22 ill
1W92-06 TTA-2 10 3/26/2008 13:59 14:04 2.16 22 110
1W92-07 TTA-2 10 3/26/2008 14:07 14:12 2.16 22 110
1W92-08 HTA-2 10 3/26/2008 14:14 14:19 2.16 22 ill
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INJECTION 34
INJECTION SUMMARIES

YEAR TWO REMEDIAL ACTION OPERATIONS REPORT
Main Installation - Defense Depot Memphis, Tennessee

Screen Date Start End Percent Flow Rate Volume Injected
Well ID Area Length Injected Time Time Sodium Lactate (gpm) (gallons)

IW101-01A TTA-1 15 4t3012008 14:32 14:41 2.16 27 250
Iwl0l-0iB TTA-1 15 4130/2008 14:41 14:51 2.16 27 235
IWl0l-OiC TTA-1 15 4/30/2008 15:19 15:30 2.16 24 250
1W101-02A flA-1 15 4/30/2008 15:32 15:43 2.16 24 250
IW101-02B TTA-1 15 5/1/2008 7:13 7:22 2.16 27 250
IW101-02C TTA-1 15 5/1/2008 7:24 7:33 2.16 27 240
IW101-03A UTA-1 15 5/1/2008 8:32 8:42 2:16 28 250
IW101-03B TTA-1 15 5/1/2008 8:24 8:52 2.16 27 242
IW1OI-03C UTA-1 15 5/1/2008 10:18 10:28 2.16 27 250
IW1O1-04A TTA-1 15 5/1/2008 15:48 15:58 2:16 27 244
IW1O1-04B UTA-1 15 5/22008 8:55 9:05 2.16 27 250
IW1O1-04C TTA-1 15 5/2/2008 9:05 9:15 2.16 27 241
IW10l-05A UTA-1 15 5/2/2008 10:58 11:06 2.16 27 250
IW1O1-OSB TTA-i 15 5/22008 11:08 11:16 2.16 27 242
Iwlol-OSO TTA-1 15 5/2/2008 12:46 12:56 2.16 27 250
IW101-O6A TTA-1 15 5/22008 12:57 13:07 2.16 27 251
IW10l-06B TTA-1 15 5/22008 15:11 15:21 2:16 27 250
Iwlol-OGO TTA-1 15 5/2/2008 15:22 15:32 2:16 27 241
IW101-07A TTA-1 15 5/1/2008 10:29 10:39 2.16 27 243
IW1OI-078 TTA-1 1 5 5/1/2008 12:04 12:14 2.16 27 250
IW1O1-07C TTA-1 15 5/1/2008 12:14 12:24 2.16 27 241
IW10I-08A UTA-1 15 5/5/2008 7:35 7:45 2:16 24 250
IW101-08B TTA-1 15 5/5/2008 7:45 7:58 2.16 23 242
IW1OI-08C TTA-1 15 5/5/2008 8:29 8:39 2.16 27 250
IW101-09A UTA-1 15 5/1/2008 13:50 14:00 2:16 28 250
IW101-09B TTA-1 15 5/1/2008 14:03 14:13 2.16 27 249
IW1O1-09C TTA-i 15 5/1/2008 15:36 15:46 2.16 27 250
1W21-01A TTA-1 10 4/30/2008 16:17 16:35 2.16 28 488
1W21 -O1B TTA-1 1 0 5/1/2008 7:36 7:57 2.16 23 488
1W21-02A TTA-i 1 0 5/1/2008 9:24 9:45 2.16 23 486
1W21-02B TTA-1 1 0 5/1/2008 11:13 11:34 2.16 23 491
iW21-03A TTA-1 1 0 5/1/2008 12:58 13:33 2.16 23 4854
1W21-03B TTA-i 1 0 5/1/2008 14:43 15:04 2.16 23 493
1W21-04A TlA-1 1 0 5/1/2008 16:27 16:48 2.16 23 488
1W21-04B TTA-I 1 0 5/2/2008 8:29 8:50 2.16 23 501
1W21-05A TTA-1 1 0 5/22008 10:01 10:22 2.16 23 491
1W21 -OSB TTA-1 1 0 5/22008 1 1:58 12:19 2.16 23 487
1W85-01 TTA-2 1 0 5(5/2008 8:48 8:49 2.16 27 i1l
1W85-02 TTA-2 1 0 5/5/2008 8:52 8:56 2.16 27 Ill
1W85-05 TTA-2 1 0 5/5/2008 8:59 9:04 2.16 27 112
1W85-06 TTA-2 1 0 5/5/2008 9:26 9:32 2.16 25 133
1W92-01 TTA-2 1 0 5/2/2008 13:35 13:40 2.16 24 ill
1W92-02 TTA-2 1 0 5/2/2008 14:59 15:04 2.16 23 ill
1W92-03 TTA-2 1 0 5/2/2008 15:07 15:12 2.18 24 ill
1W92-04 TTA-2 1 0 5/2/2008 15:15 15:20 2.16 23 ill
1W92-05 TTA-2 1 0 5/2/2008 16:20 16:22 2.16 24 ill
1W92-06 TTA-2 1 0 5/212008 16:25 18:29 2.16 24 110
1W92-07 TTA-2 1 0 5/212008 16:31 16:36 2.16 24 ill
1W92-08 TTA-2 1 0 5/2/2008 16:38 16:45 2.16 24 ill
PMW101-08A TTA-1 1 5 5/5/2008 9:59 10:19 2.16 1 5 250
PMW101-08B TTA-1 1 5 5/5/2008 10:21 10:39 2.16 1 5 241
PMW21-01 TTA-1 1 5 5/5/2008 11:37 12:00 2.16 28 497
PMW21-02 TTA-I is 5/5/2008 13:22 13:50 2.16 21 490
PMW21-04 TTA-1 1 5 5/5/2008 14:25 14:47 2.16 25 494
PMW92-01 flA-2 1 0 5/6/2008 15:21 8:24 2.16 2 250
PMW02-05 flA-2 1 0 5/6/2008 8:35 9:01 2.16 1 7 229
PMW85-05 TTA-2 1 0 5/6/2008 11:01 16:25 2.16 2 242
IW-Ol TTA-2 - 5/6/2008 9:23 9:36 2.16 28 250
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INJECTION 35
INJECTION SUMMARIES

YEAR TWO REMEDIAL ACTION OPERATIONS REPORT
Main Installation - Defense Depot Memphis, Tennessee

Screen Date Start End Percent Flow Rate Volume Injected
Well ID Area Length Injected Time Time Sodium Lactate (gpm) (gallons)

IW101-O1A TTA-1 15 5/29/2008 7:35 7:45 2.16 28 250
IWlol-0iB flA-1 15 5/29/2008 7:45 7:55 2.16 27 248
IWl0l-0iC TTA-1 15 5/29/2008 8:24 8:34 2.16 25 250
IW101-02A k TTA-`1 15 5/29/2008 8:36 8:48 2.16 25 262
IW1O1-028 TTA-1 15 5/29/2008 9:17 9:27 2.16 27 250
IW101-02C TTA-1 1 5 5/29/2008 9:27 9:38 2.16 27 239
IW101-03A TTA-1 1 5 5/29/2008 10:13 10:24 2:16 25 250
IW101-03B flA-1 1 5 5/29/2008 10:24 10:35 2.16 25 239
IW101-03C TTA-1 1 5 5/29/2008 11:20 11:30 2.16 28 250
IW101-04A flA-1 1 5 5/29/2008 13:56 14:07 2:16 25 242
IW101-04B flA-1 1 5 5/29/2008 14:38 14:47 2.16 28 250
IW101-04C flA-1 156 5/29/2008 14:47 14:57 2.16 28 242
IW101-05A flA-1 15 5 /30/2008 7:22 7:32 2.16 28 250
IWl0l-0SS TTA-1 1 5 5/30/2008 7:32 7:41 2.16 27 238
IW101-05C TTA-1 15 5/30/2008 8:02 8:12 2.16 25 250
IW101-06A UTA-1 15 5/30/2008 8:14 8:25 2.16 25 238
IW101-06B UTA-1 1 5 5/30/2008 8:50 8:59 2:16 28 250
IW101-06C TTA-1 15 5/30/2008 9:00 9:10 2:16 27 246
IW101-07A TTA-1 15 5/29/2008 11:31 11:41 2.16 27 243
1WI01-07B TTA-1 15 5/29/2008 12:03 12:13 2.16 25 250
IW101-07C TTA-1 15 5/29/2008 12:13 12:24 2.16 25 240
1WI01-08A TTA-1 15 5/30/2008 9:40 9:50 2:16 25 250
1WI01-08B TTA-1 15 5/30/2008 9:52 10:02 2.16 24 239
IWiO1-08C TTA-1 15 5/30/2008 10:13 10:24 2.16 27 245
IW101-09A TTA-1 15 5/29/2008 12:50 13:00 2:16 28 250
IW1O1-098 flA-1 15 5/29/2008 13:00 13:10 2.16 28 247
1WI01-09C TTA-1 15 5/29/2008 13:44 13:54 2.18 25 250
1W21-01A TTA-1 10 5/30/2008 11:07 11:28 2.16 25 498
1W21-01B TTA-1 10 5/30/2008 11:54 11:14 2.16 27 497
1W21-02A TTA-1 1 0 5/30/2008 5:44 13;04 2.16 25 487
1W21-02B TTA-1 10 5/30/2008 13:35 13:54 2.16 27 490
1W21-03A TTA-1 10 5/30/2008 14;25 14:45 2.16 24 491
1W21-03B TTA-1 10 61/22008 7:14 7:34 2.16 24 499
1W21-04A TTA-1 10 6/212008 8:00 8:20 2.16 28 493
1W21-04B TTA-1 10 6/2/2008 9:00 9:22 2.16 25 491
1W21-05A TTA-1 10 6/2/2008 10:00 10:19 2.16 26 488
1W21-058 TTA-1 10 6/2/2008 10:55 11:17 2.16 24 486
1W85-01 TTA-2 10 6/3/2008 8:38 8:43 2.16 27 106
1W85-02 TTA-2 10 6/3/2008 9:04 9:09 2.16 24 108
1W85-05 TTA-2 10 6/3/2008 9:12 9:17 2.16 24 109
W1W85-06 TTA-2 10 6/3/2008 9:20 9:25 2.16 24 109

1W92-01 TTA-2 10 6/3/2008 7:19 7:24 2.16 24 110
1W92-02 TTA-2 10 6/3/2008 7:28 7:32 2.16 24 110
1W92-03 TTA-2 10 6/3/2008 7:37 7:42 2.16 24 110
1W92-04 TTA-2 1 0 6/3/2008 7:46 7:51 2.16 24 109
1W92-05 TTA-2 10 6/3/2008 7:53 8:11 2.16 27 110
1W92-06 TTA-2 10 6/3/2008 8:16 8:21 2.16 26 110
1W92-07 TTA-2 10 6/3/2008 8:24 8:29 2.16 27 109
1W92-08 TTA-2 10 6/3/2008 8:31 8:36 2.16 26 110
PMW1O1-08A TTA-1 15 6/212008 12:00 12:12 2.18 25 250
PMW101-08B TTA-1 15 6/212008 12:14 12:26 2.16 26 241
PMW21-01 TTA-1 1 5 6/2/2008 12:55 13:18 2.16 24 493
PMW21-02 TTA-1 1 5 6/2/2008 13:45 14:12 2.16 21 494
PMW21-04 TTA-1 1 5 6/2/2008 14:35 14:56 2.16 22 494
PMW92-01 TTA-2 10 6/3/2008 12:30 13:18 2.16 3 110
PMW92-05 TTA-2 10 6/3/2008 12:16 12:21 2.16 26 105
PMW85-05 TTA-2 10 6/3/2008 9:33 11:03 2.16 1 108
IW-Ol TTA-2 - 6/3/2008 11:23 12:07 2.16 25 107

1loft1



.1013 160
INJECTION 36

INJECTION SUMMARIES
YEAR TWO REMEDIAL ACTION OPERATIONS REPORT

Main Installation -Defense Depot Memphis. Tennessee

Screen Date Start End Percent Flow Rate Volume Injected
Well ID Area Length Injected Time Time Sodium Lactate Winm) (gallons)

IW101-01A TTA-1 15 6/23/2008 7:44 7:55 2.16 25 250
IW1O1-O1B3 flA-1 15 6/23/2008 7:57 8:08 2.16 25 230
IW101-01C flA-1 15 6/23/2008 9:15 9:25 2.16 25 250
1W101-02A TTA-1 15 6/2312008 8:20 8:29 2.16 27 250
IW101-02B TTA-1 15 6/23/2008 8:33 8:42 2.16 28 243
IW101-02C TTA-1 15 6/23/2008 10:13 10:22 2.16 28 250
IWj0l-03A TTA-l 15 6/23/2008 9:28 9:40 2:16 25 259
IW101-03B flA-1 15 6/23/2008 11:00 11:10 2.16 25 250
IW101-03C TTA-1 15 6/23/2008 11:10 11:20 2.16 25 236
IW101-04A flA-1 16 6/23/2008 13:42 13:51 2:16 28 250
IW101-04B TTA-1 15 6/23/2008 13:53 14:03 2.16 27 245
IW`1O1-04C TTA-1 15 6/23/2008 15:25 15:34 2.16 28 250
1I01~-05A TTA-1 15 6/23/2008 14:39 14:49 2.16 25 243
1W101-0S63 TTA-1 15 6/23/2008 16:05 16:18 2.16 24 250
1W101-05C TTA-1 15 6/23/2008 16:18 16:29 2.16 25 236
1W101-06A TTA-1 15 6/23/2008 15:36 15:46 2.16 28 242
1IW01-06B flA-1 15 6/24/2008 7:48 7:56 2:16 28 250
1W101-06C flA-1 15 6/24/2008 8:48 8:57 2:16 28 250
1W101-07A flA-1 15 6/23/2008 10:25 10:34 2.16 27 236
1W101-07B TTA-i 15 6/23/2008 11:58 12:08 2.16 27 250
1W101-07C TTA-1 15 6/23/2008 12:10 12:20 2.16 27 240
1I01~-08A TTA-1 15 6/24/2008 7:18 7:28 2:16 25 250
IW101-08B TTA-1 15 6/24/2008 7:29 7:39 2.16 24 238
IW1O1-08C flA-1 15 6/24/2008 8:46 8:57 2.16 25 250
1IW01-09A TTA-1 15 6/23/2008 12:43 12:53 2:16 25 250
IW101-09B TTA-1 15 6/23/2008 12:54 13:05 2.16 25 242
IW1O1-09C flA-1 15 6/23/2008 14:26 14:38 2.16 25 250
1W21-01A flA-1 10 6/24/2008 9:48 10:06 2.16 28 494
1W21-01B TTA-1 10 6/24/2008 11:10 11:30 2.16 28 493
1W21-02A TTA-1 10 6/24/2008 11:59 12:20 2.16 24 485
1W21-02B TTA-1 10 6/24/2008 13:39 14:00 2.16 24 491
1W21-03A flA-1 10 6/24/2008 12:53 13:12 .2.16 28 492
1W21-03B TTA-1 10 6/24/2008 14:32 14:51 2.16 28 492
1W21-04A flA-1 -10 6/24/2008 15:21 15:42 2.16 24 489
1W21-04B TTA-1 10 6/24/2008 16:13 16:31 2.16 28 496
1W21-05A TTA-1 10 6/25/2008 7:13 7:32 2.16 28 492
1W21-05B TTA-1 10 6/25/2008 7:49 8:11 2.16 24 496
1W85-01 TTA-2 10 6/25/2008 13:09 13:14 2.16 27 106
1W85-02 TTA-2 10 6/25/2008 13:30 13:36 2.16 25 109
1W85-05 TTA-2 10 6/25/2008 13:38 13:43 2.16 25 109
1W85-06 TTA-2 10 6/25/2008 13:45 13:51 2.16 25 109
1W92-01 TTA-2 10 6/25/2008 11:17 11:22 2.16 25 110
1W92-02 TTA-2 10 6/25/2008 11:25 11:30 2.16 25 109
1W92-03 TTA-2 10 6/25/2008 11:37 11:42 2.16 24 ill
1W92-04 TTA-2 10 6/25/2008 11:45 11:49 2.16 24 109
1W92-05 TTA-2 10 6/25/2008 11:53 1 2:44 2.16 28 110
1W92-06 TTA-2 1 0 6/25/2008 12:48 12:52 2.16 26 110
1W92-07 TTA-2 1 0 6/25/2008 12:55 13:00 2.16 28 110
1W92-08 TTA-2 1 0 6/25/2008 13:02 13:06 2.18 28 109
PMW101-08A TTA-1 1 5 6/24/2008 10:17 10:27 2.16 25 250
PMW1O1-08B TTA-i 1 5 6/24/2008 10:29 10:40 2.16 24 240
PMW21-01 TTA-i 1 5 6/25/2008 8:40 8:58 2.16 27 489
PMW21-02 TTA-1 1 5 6/25/2008 9:43 10:03 2.16 25 490
PMW21-04 TTA-1 1 5 6/25/2008 10:26 10:45 2.16 28 496
PMW92-01 T`TA-2 1 0 6/25/2008 14:23 14:56 2.16 4 111
PMW92-05 TTA-2 1 0 6/25/2008 15:10 15:20 2.16 26 110
PMW85-05 TTA-2 1 0 6/25/2008 14:05 14:50 2.16 3 110
IW-Ol TTA-2 - 6/25/2008 15:02 15:27 2.16 27 102
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INJECTION 37
INJECTION SUMMARIES

YEAR TWO REMEDIAL ACTION OPERATIONS REPORT
Main Installation -Defense Depot Memphis, Tennessee

'Screen Date Start End Percent Flow Rate Volume Injected
Well ID Area Length Injected Time Time Sodium Lactate (gin) (gallons) ORP (my)

IWlOl-01A TA-1 1 5 81112008 7:52 8:03 4.3 28 250 -178
IW101-01B flA-1 15 8/1/2008 8:03 8:13 4.3 28 250 -168
1W101-O1C TTA-1 15 8/1/2008 9:35 9:45 4.3 28 250 48
IW101-02A TTA-1 is 8/1/2008 9:50 10:00 4.3 28 265 -142
1W101-02B TTA-1 15 8/1/2008 10:26 10:38 4.3 21 250 -141
1I0i1-02C TTA-1 15 8/1/2008 10:40 10:51 4.3 22 257 -114
IWI 1O-03A TTA-1 1 5 8/1/2008 11:37 11:46 4.3 28 250 -127
1W101-03B TTA-1i 15 8/1/2008 11:48 11:57 4.3 28 261 -149
1W101-03C TTA-i 1 5 8/1/2008 12:19 12:31 4.3 23 250 -113
IW1O1-04A TTA-1 1 5 8/4/2008 7:08 7:17 4.3 24 250 -155
IW101-04B TTA-i 1 5 8/4/2008 7:18 7:31 4.3 23 252 -113
1W101-04C TTA-1 1 5 8/4/2008 7:33 7:42 4.3 28 250 -110
1I01~-05A TA-1 1 5 8/41/2008 7:44 7:55 4.3 28 262 -150
IW101-05A' TTA-i 1 5 8/4/2008 8:41 8:52 4.3 24 250 -150o
IW101-05B TA-1 1 5 8(4/2008 8:53 9:04 4.3 23 246 115
IW101-05C TA-1 1 5 8(4/2008 9:46 9:55 4.3 28 250 -101
IW101-06A TA-i 1 5 8(4/2008 13:32 13:42 8.6 29 250 -130
IW101-06B TTA-1 1 5 8t4/2008 13:42 13:53 8.6 27 265 -1
IW1O1-OSC TTA-1 1 5 8/4/2008 9:58 10:09 4.3 27 263 -163
IW101-07A TTA-1 1 5 8/1/2008 12:33 12:46 4.3 23 263 -114
IW101-07B TTA-1 1 5 8/1/2008 13:18 13:28 4.3 29 250 -252
1I011-07C TTA-1 1 5 8/1/2008 13:28 13:39 4.3 27 273 -145
IW10i-08A flA-1 1 5 8/5(2008 7:03 7:13 8.6 29 250 -106
IW101-08B TTA-1 1 5 8/4/2008 11:51 12:00 4.3 29 250 -1 85
iWl0l-08C flA-1 1 5 8/4(2008 12:00 12:10 4.3 27 254 -148
1IW01-09A TTA-1 1 5 8/52008 7:16 7:26 8.6 27 258 -132
IW101-09B TTA-1 1 5 8/112008 14:13 14:24 4.3 23 250 -169
IW1O1-09C TTA-i 1 5 8(1/2008 14:25 14;38 4.3 23 267 -57
1W21-01A TTA-1 1 0 7/31/2008 7:34 7:52 4.3 26 499 -183
1W21-01B TTA-1 1 0 7/31/2008 7:53 8:18 4.3 24 509 -85
1W21-02A TTA-1 1 0 7/31/2008 12:38 12:57 8.6 27 502 25
1W21-028 TTA-1 1 0 7/37/08 13:52 14:16 8.6 23 510 -127
1W21-03A TTA-1 1 0 7/31/2008 14:26 14:46 8.6 28 509 34
1W21-03B TTA-1 1 0 8/1(2008 8:38 9:02 8.6 21 510 -158
1W21-04A TTA-1 1 0 7/31(2008 8:59 9:18 4.3 28 504 -173
1W21-04B TTA-1 1 0 7/31/2008 9:48 10:12 4.3 24 517 -138
1W21-05A TA-1 1 0 7(31/2008 10:53 11:23 4.3 29 517 -168
1W21-05B TTA-i 1 0 7(31/2008 11:52 12:16 4.3 24 513 -91
1W85-01 TTA-2 1 0 8/5/2008 9:28 9:39 4.3 24 251 -114
1W85-02 TTA-2 1 0 8/5/2008 9:44 9:55 4.3 22 254 -55
1W85-05 TTA-2 1 0 8/5/2008 11:28 11:39 4.3 24 250 -185
1W85-06 TTA-2 1 0 8/5/2008 11:43 11:59 4.3 1 0 258 -165
1W92-01 TTA-2 1 0 8/4/2008 10:35 10:50 4.3 20 250 -74
1W92-02 TTA-2 1 0 8(4(2008 10:52 11:07 4.3 20 257 -165
1W92-03 TTA-2 1 0 8(4/2008 12:31 12:45 4.3 21 250 -140
1W92-04 TTA-2 1 0 8/4/2008 12:50 13:06 4.3 1 0 259 -187
1W92-05 TTA-2 1 0 8/4/2008 14:26 14:43 4.3 1 0 250 -255
1W92-06 TTA-2 1 0 8/4/2008 14:48 15:03 4.3 16 258 -233
1W92-07 flA-2 1 0 8/5(2008 7:01 7:12 4.3 22 250 -156
1W92-08 TTA-2 1 0 8/5(2008 7:17 7:30 4.3 20 254 -150
PMW101-08A TTA-1 1 5 8/5/2008 8:44 8:58 4.3 29 250 76
PMW101-08B TTA-i 1 5 8(512008 8:58 9:08 4.3 28 258 70
PMW21-01 TTA-i 1 5 8/5/2008 10:41 10:59 4.3 29 503 97
PMW21-02 TTA-i 1 5 8/5/2008 12:38 13:31 4.3 1 2 505 87
PMW21-04 TTA-1 1 5 8/5/2008 14:43 15:05 4.3 26 510 129
PMW92-01** TTA-2 1 0 8/6/2008 7:17 7:58 4.3 2 250 -82
PMW92-05 TTA-2 1 0 8(6/2008 8:26 8:37 4.3 24 231 115
PMW85-05 TTA-2 1 0 8/6/2008 7:55 12:00 4.3 1 250 -10
lW-al TTA-2 - 8/8/2008 7:29 7:39 4.3 29 250 -17

Notes: lW1lol-05A was injected twice.
-PMW92-01 was started on 8/S and finished on 8/6 1 oft1
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INJECTION 38

INJECTION SUMMARIES
YEAR TWO REMEDIAL ACTION OPERATIONS REPORT

Main Installation - Defense Depot Memphis, Tennessee

Screen Date Start End Percent Flow Rate Volume Injected
Well ID Area Length Iniected Time Time Sodium Lactate (gpm) (gallons) ORP (mV)

IW101-01A TTA-1 1 5 8/28/2008 7:27 7:37 8.6 24 250 -33
IW101-01B flA-1 1 5 8/27/2008 14:23 14:33 4.3 29 250 -256
Iwlol-OiC flA-11 1 5 8/27/2008 14:33 14:43 4.3 29 252 -123
IW1O1-02A flA-1 1 5 812812008 9:01 9:13 4.3 29 250 -99
IW101-02B flA-1 1 5 812812008 9:13 9:23 4.3 28 243 -121
IW101-02C TTA-11 IS 8/2812008 11:29 11:39 4.3 30 250 -284
1I011-03A flA-1 1 5 8/28/2008 7:44 7:57 8.6 23 249 -90
1I0i1-03B TTA-11 1 5 8/28/2008 11:42 11:52 4.3 29 264 -249
1I011-03C flA-11 16 8 /28/2008 10:01 10:12 8.6 24 250 -76
1W101-04A TTA-11 1 5 8/28/2008 7:21 7:30 4.3 28 250 -119
IW101-04B flA-1 1 5 8/28/2008 7:31 7:40 4.3 28 254 -252
1I0i1-04C TTA-1 156 8/28/2008 13:17 13:27 4.3 28 259 -135
1I01~-05A flA-11 1 5 8/28/2008 13:04 13:13 4.3 28 250 -116
1W101-05B flA-11 1 5 8128/2008 14:37 14:46 4.3 29 252 -223
IW1O1-OSC TTA-I1 i 8/a28/2008 14:47 14:57 4.3 28 247 -126
IW101-06A TTA-1 1 5 8/28/2008 10:16 10:28 8.8 24 255 -105
IW101-06B TTA-1 1 5 8/29/2008 7:30 7:40 4.3 28 250 -189
IW101-06C VTA-i1 1 5 8/29/2008 7:40 7:51 4.3 28 258 -161
IW101-07A TTA-1 1 5 8/29/2008 8:20 8:31 4.3 23 250 -250
IW101-07B TTA-1 1 5 8/29/2008 8:33 8:44 4.3 23 253 -150
IW101-07C TTA-1 1 5 8/29/2008 13:38 13:49 8.6 23 253 -90
IW101-08A TTA-1 1 5 8/29/2008 9:19 9:28 4.3 30 250 -196
IW101-08B TTA-i 1 5 8/29/2008 9:29 9:39 4.3 28 251 -116
IW101-08C TTA-i 1 5 8/29/2008 10:09 10:20 4.3 23 250 -182
1W101-09A TTA-i 1 5 8/28/2008 12:21 12:33 8.6 23 250 -162
1W101-9B TTA-i 1 5 8/29/2008 10:23 10:34 4.3 23 258 -170
IW101-09C TTA-i1 156 8/28/2008 12:23 12:45 8.6 23 252 -64
1W21-01A TTA-1 1 0 8/29/2008 12:57 13:16 4.3 27 509 -87
1W21 -O1B TTA-i 1 0 8/29/2008 14:45 15:07 4.3 23 511 -169
1W21-02A TTA-i 1 0 8/29/2008 14:00 14:22 8.6 23 504 -51
1W21-02B TTA-i 1 0 9/2/2008 7:36 7:59 8.6 24 499 -121
1W21-03A TTA-i 1 0 9/212008 7:18 7:36 4.3 29 514 -190
1W21-03B TTA-1 1 0 9/2/2008 9:00 9:29 4.3 1 8 500 -177
1W21-04A TTA-i 1 0 9/212008 10:45 11:04 4.3 28 512 -1 06
1W21-04B TTA-1 1 0 9/212008 12:31 12:50 4.3 27 498 -207
1W21-05A TTA-11 10 9/212008 9:47 10:10 8.6 23 506 1 9
1W21-05B TTA-11 10 9/2/2008 14:15 14:33 4.3 30 509 -114
1W85-01 TTA-2 1 0 9/3/2008 11:28 11:36 4.3 25 153 -107
1W85-02 TTA-2 1 0 9/3/2008 12:42 12:49 4.3 23 169 -135
1W85-05 TTA-2 1 0 9/3/2008 13:26 13:33 8.6 29 168 -77
1W85-06 flA-2 1 0 9/3/2008 12:28 12:35 4.3 2 1 208 -144
1W92-01 TTA-2 1 0 9/3/2008 7:29 7:36 4.3 23 167 -317
1W92-02 TTA-2 1 0 9/3/2008 7:41 7:48 4.3 2 1 167 -197
1W92-03 TTA-2 1 0 9/3/2008 7:53 8:00 4.3 22 164 -391
1W92-04 TTA-2 1 0 9/3/2008 9:01 9:08 4.3 21 167 -381
1W92-05 TTA-2 1 0 9/3/2008 9:16 9:24 4.3 2 1 167 -387
1W92-06 TTA-2 1 0 9/3/2008 9:30 9:37 4.3 22 169 -255
1W92-07 TTA-2 1 0 9/3/2008 10:41 10:49 4.3 2 1 166 -108
1W92-08 flA-2 1 0 9/3/2008 11:12 11:23 4.3 24 166 -117
PMW1O1-0aA TTA-i 1 5 8/29/2008 11:32 11:42 4.3 30 255 -119
PMW101-08B TTA-1 1 5 8/29/2008 12:17 12:29 8.6 23 251 -2
PMW21-01 TTA-i 1 5 9/2/2008 11:38 12:02 8.6 23 507 1 4
PMW21-02 TTA-1 1 5 9/2/2008 13:30 14:09 8.6 20 505 -5
PMW21-04 TTA-11 1 5 9/3/2008 7:42 8:06 8.6 22 504 1 0
PMW92-01 TTA-2 1 0 9/212008 9:57 10:30 8.6 1 2 250 -317
PMW92-05 nTA-2 1 0 9/2/2008 11:20 11:33 8.6 24 249 -387
PMW85-05 nTA-2 1 0 9/4/2008 13:32 14:45 8.6 2 210 -77
IW-Ol TTA-2 - 9/2/2008 13:10 13:21 8.6 23 250 39
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INJECTION 39
INJECTION SUMMARIES

YEAR TWO REMEDIAL ACTION OPERATIONS REPORT
Main Installation - Defense Depot Memphis, Tennessee

Screen Date Start End Percent Flow Rate Volume Injected
Well ID Area Length Injected Time Time Sodium Lactate (gpm) (gallons) ORP (my)

IW101-01A TA-1 1 5 9/2512008 13:37 13:47 8.6 28 250 -160
IW101-01B TTA-1 15 9/2412008 12:54 13:04 4.3 24 250 -270
Iwl0l-OlO TTA-1 15 9/24/2008 13:04 13:17 4.3 24 257 -62
IW101-02A TTA-1i s1 9/24/2008 13:50 13:59 4.3 29 250 -135
IW10I-02B TTA-1 15 9/24/2008 14:00 14:10 4.3 27 243 -313
IW10i-02C TTA-1 15 9/24/2008 14:42 14:54 4.3 24 249 -219
IW10i-03A TTA-1 15 9/24/2008 14:58 15:10 4.3 24 265.6 -240
IW101-03B flA-1 15 912512008 7:32 7:43 4.3 24 250 -201
IW101-03C flA-1 15 9/25/2008 7:44 7:55 4.3 24 249 -205
1W101-04A flA-1 15 9/25/2008 7:45 7:54 4.3 28 250 -161
IW101-04B TTA-1 15 9125/2008 7:55 8:06 4.3 28 254 -264
IW101-04C TTA-1 15 9/25/2008 10:02 '10:11 4.3 29 250 -121
IW101-05A TTA-1 15 9/25/2008 10:14 10:24 4.3 27 253 -204
1IW01-05B TTA-1 1 5 9/25/2008 12:03 12:12 4.3 28 250 -122
IW101-05C flA-1 15 9/2512008 13:50 14:01 8.6 27 250 -74
1WI01-06A TTA-1 1 5 9/25/2008 15:05 15:15 8.6 29 250 -140
1IW11-06B TTA-1 1 5 9/25/2008 12:15 12:25 4.3 29 262 -192
IW101-06C UTA-1 1 5 9/25/2008 15:15 15:26 8.6 27 249 -48
1W101-07A TTA-1i s1 9/25/2008 9:06 9:17 4.3 24 250 -172
IW101-07B TTA-1 15 9/25/2008 9:18 9:29 4.3 23 248 -229
IW101-07C T-A-1 15 9/26/2008 7:43 7:52 8.6 27 250 -128
IW101-08A TTA-1 15 9/25/2008 10:49 11:01 4.3 23 250 -221
IW101-08B flA-1 15 9/25/2008 11:02 11:14 4.3 23 250 -205
IW101-08C flA-1 15 9/25/2008 14:08 14:19 4.3 24 250 -161
IW101-09A flA-1 1 5 9/25/2008 12:58 13:07 4.3 24 250 -273
IW101-09B TTA-1 1 5 9/25/2008 13:08 13:18 4.3 24 255 -168
IW1O1-09C TTA-1 1 5 9/26/2008 7:53 8:03 8.6 27 253 -184
1W21-01A TTA-1 10 9/26/2008 14:32 14:55 4.3 23 498 -223
1W21 -01 B TTA-1 1 0 9/29/2008 7:19 7:43 4.3 21 488 -166
1W21-02A TTA-1 1 0 9/29/2008 12:58 13:21 8.6 24 513 -142
1W21-02B flA-1 1 0 9/26/2008 14:02 14:21 17.2 27 503 -688
1W21-03A TTA-1 1 0 9/29/2008 8:24 8:44 * 4.3 27 514 -136
1W21-03B flA-1 1 0 9/29/2008 10:06 10:31 4.3 28 504 -192
1W21-04A flA-1 1 0 9/29/2008 12:56 13:16 4.3 27 509 -204
1W21-04B TTA-1 1 0 9/29/2008 14:23 14:43 4.3 25 523 -109
1W21-05A TA-i 1 0 9/29/2008 15:09 15:34 8.6 23 503 -192
1W21-05B TTA-i 1 0 9/30/2008 7:32 7:50 4.3 29 512 -175
1W85-01 TTA-2 1 0 9/30/2008 9:29 9:36 4.3 27 166 -181
1W85-02 TTA-2 1 0 9/30/2008 9:40 9:47 4.3 27 166 -204
1W85-05 TTA-2 1 0 9/30/2008 9:51 9:58 4.3 27 169 -215
1W85-06 TTA-2 1 0 9/26/2008 11:42 11:51 4.3 26 171 -283
1W92-01 TTA-2 1 0 9/30/2008 10:31 10:39 8.6 23 166 -76
1W92-02 TTA-2 1 0 9/30/2008 7:06 7:14 4.3 20 166 -165
1W92-03 TTA-2 1 0 9/30/2008 7:19 7:27 4.3 22 166 -224
1W92-04 TTA-2 1 0 9/30/2008 7:35 7:44 4.3 20 178 -364
1W92-05 TTA-2 1 0 9/30/2008 8:40 8:49 4.3 1 6 166 -244
1W92-06 flA-2 1 0 9/30/2008 8:56 9:03 4.3 20 167 -15.5
1W92-07 TTA-2 1 0 9/30/2008 9:09 9:17 4.3 22 172 -114
1W92-08 TTA-2 1 0 9/30/2008 14:48 14:58 8.6 25 172 -180
PMW101-08A TTA-I 1 5 9/26/2008 8:37 8:49 8.6 24 250 -1
PMW1O1-08B TTA-1 1 5 9/26/2008 11:04 11:29 17.2 1 0 250 -26
PMW21-01 TTA-1 1 5 9/29/2008 13:38 13:59 8.6 23 502 72
PMW2i-02 TTA-1 1 5 9/29/2008 9:16 9:58 17.2 1 4 487 -2
PMW21-04 TTA-1 1 5 9/29/2008 11:59 12:21 17.2 22 488 55
PMW92-0i TTA-2 1 0 9/26/2008 9:06 10:20 8.6 7 238 -149
PMW92-0S TTA-2 1 0 9/26/2008 12:14 12:31 17.2 1 6 238 -24
PMW85-05 TTA-2 1 0 9/30/2008 12:42 14:42 8.6 1 75 9
lw-al TTA-2 - 9/30/2008 11:53 12:47 17.2 23 334 -9
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INJECTION 40

INJECTION SUMMARIES
YEAR TWO REMEDIAL ACTION OPERATIONS REPORT

Main Installation - Defense Depot Memphis, Tennessee

Screen Date Start End Percent Flow Rate Volume Injected
Well ID Area Length Injected Time Time Sodium Lactate (gpm) (gallons) ORP (mV)

1WI01-01A TTA-1 15 1012912008 14:12 14:23 8.6 23 250 -45
IWI0l-OlB flA-1 15 10/29/2008 7:50 8:00 4.3 28 250 -45
IW101-01C TTA-1 15 10/29/2008 8:01 8:11 4.3 27 248 16
1WI01-02A U-A-1 15 10/29/2008 14:28 14:40 8.6 23 268 -22
IW101-02B TTA-1 15 10129/2008 9:35 9:45 4.3 28 250 -124
IW101-02C TTA-1 15 10/29/2008 8:12 8:22 4.3 24 250 -1
IW101-03A TTA-1 15 10/29/2008 8:26 8:36 4.3 25 248.2 -17
IW101-03B TTA-1 15 10/29/2008 9:47 9:67 4.3 28 268 -46
1W101-03C TTA-1 15 10/30/2008 7:42 7:54 8.6 23 262 33
IW101-04A TTA-1 15 10/29/2008 10:23 10:34 4.3 24 251 -87
IW1O`1-04B TTA-1 15 10/29/2008 10:35 10:47 4.3 24 274 -88
IW101-04C TTA-1 15 10/29/2008 11:32 11:41 4.3 29 250 -128
IW101-05A TTA-1 15 10/2912008 11:44 11:54 4.3 28 260 -71
IW101-05B TTA-1 1 5 10/30/2008 7:28 7:39 8.6 22 250 -37
IW1O1-05C TTA-1 1 5 10/30/2008 11:33 11:42 17.2 27 250 3
IW101-06A TTA-1 1 5 10/30/2008 9:02 9:13 8.6 22 250 -101
IW101-068 flA-1 1 5 10/2912008 12:23 12:34 4.3 23 250 -32
IWl0l-OBO TTA-1 1 5 10/3012008 9:14 9:25 8.6 23 245 3
IW101-07A TTA-1 1 5 10/29(2008 13:20 13:29 4.3 29 250 -30
IW101-07B TTA-1 1 5 10/2912008 13:29 13:40 4.3 27 265 -17
IW101-07C TTA-1 1 5 10/30(2008 11:46 11:56 17.2 28 247 -5
1I01~-08A TTA-1 1 5 10/29(2008 12:36 12:48 4.3 23 248 -124
1IW01-08B TTA-1 1 5 10/30(2008 7:57 8:08 4.3 29 250 -98
IW101-08C TTA-1 1 5 10/30(2008 8:07 8:17 4.3 28 253 -40
IW101-09A TA-1 1 5 10/30/2008 10:05 10:14 4.3 28 250 -165
IW101-09B TTA-1 1 5 10130(2008 10:15 10:25 4.3 28 254 -94
IW1O1-09C TTA-1 165 10(30(2008 10:48 10:57 8.6 22 250 -41
1W21-01A TTA-1 10 10(31/2008 10:35 11:00 8.6 21 494 -91
1W21 -01 B TTA-1 1 0 10(30/2008 12:44 13:08 4.3 2 1 503 -111
1W21-02A TTA-1 1 0 10/31/2008 9:61 10:10 17.2 26 486 -61
1W21-02B flA-1 1 0 10/31/2008 11:30 11:52 17.2 24 491 1 1
1W21-03A flA-i 1 0 10/30/2008 16:10 16:32 4.3 23 503 -113
1W21-03B TTA-i 1 0 10/30/2008 14:23 14:50 4.3 1 7 507 -240
1W21-04A TTA-1 1 0 10/31/2008 8:50 9:13 4.3 23 510 -110
1W21-04B flA-1 1 0 11/3/2008 8:00 8:23 8.6 22 498 -9
1W21 -0SA TflA-1 1 0 10/31/2008 12:20 12:47 8.6 23 500 -176
1W21 -OSB flA-1 1 0 11/3/2008 9:30 9:52 8.6 23 497 -87
1W85-01 TTA-2 1 0 11/3/2008 14:03 14:10 4.3 25 167 -211
1W85-02 TTA-2 1 0 11/3/2008 14:12 14:19 4.3 24 162 -219
1W85-05 TTA-2 1 0 11/3/2008 15:02 15:08 4.3 29 168 -135
1W85-06 TTA-2 1 0 11(3/2008 15:10 15:18 4.3 1 9 163 -113
1W92-01 TTA-2 1 0 11(4(2008 7:45 7:52 17.2 21 164 -15
1W92-02 TTA-2 1 0 11(3(2008 11:15 11:26 8.6 21 167 -54
1W92-03 TTA-2 1 0 11(3/2008 1'1:35 11:42 8.6 23 . 167 2
1W92-04 flA-2 1 0 11/3/2008 '12:06 12:13 4.3 21 167 -227
1W92-05 flA-2 1 0 11/3/2008 12:20 12:28 4.3 20 167 -118
1W92-06 TTA-2 1 0 11/3/2008 11:50 11:68 8.6 22 157 7
1W92-07 TTA-2 1 0 11/3/2008 12:31 12:38 4.3 22 159 -151
1W92-08 T`TA-2 1 0 11/3/2008 13:49 13:57 4.3 1 8 167 -234
PMWI01-08A TTA-1 1 5 10/30(2008 13:43 13:63 17.2 20 250 74
PMW101-08B TTA-1 1 5 10(30(2008 14:00 14:11 17.2 28 239 45
PMW21-01 TA-i 1 5 10(31(2008 13:46 14:21 17.2 26 482 69
PMW21-02 nTA-i 1 5 11/3/2008 7:44 8:41 17.2 1 0 473 33
PMW21-04 TTA-1 1 5 11/3/2008 10:31 10:50 8.6 28 491 -173
PMW92-01 TTA-2 1 0 11/4/2008 8:39 9:33 4.3 5 68 -361
PMW92-05 TTA-2 1 0 i11/4/2008 7:42 8:42 8.6 1 4 416 -169
PMW85-05 TTA-2 1 0 11/3(2008 13:12 15:12 8.6 7 63 -169
IW-Ol TTA-2 - 10(30(2008 11:23 11:36 8.6 23 251 -169
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li I

1013'1'65
INJECTION 41

INJECTION SUMMARIES
YEAR TWO REMEDIAL ACTION OPERATIONS REPORT

Main Installation - Defense Depot Memphis, Tennessee

Scemen Date start End Percent Flow Rate Volume Injected
Well ID Area Length Injected Time Time Sodium Lactate (gpm) (gallons) ORP (mV)

IW10l-1A TTA-1 15 11/21(2008 8:06 8:17 4.3 25 250 -234
1W101-OlP TI TA-1 1 5 11/21(2008 8:18 8:28 4.3 25 240 -201
1W101-O1C TTA-1 1 5 11/2112008 9:03 9:14 4.3 24 245 -156
IW101-02A TTA-1 1 5 11/21/2008 11:00 11:11 8.6 23 250 -178
IW101-02B TTA-1 1 6 11/21/2008 11:12 11:24 4.3 23 242 -203
IW101-02C TTA-1 1 5 11121/2008 12:12 12:23 4.3 24 250 0
IW101-03A TTA-1 1 5 11/21/2008 13:50 14:01 4.3 23 250 -64
IW10i-03B TTA-1 1 5 11/21/2008 12:25 12:38 4.3 22 263 -180
IW101-03C TTA-1 1 5 11/21/2008 1I3:08 13:19 4.3 23 250 -138
IW101-04A TTA-1 1 5 11/24/2008 7:36 7:47 4.3 23 250 -212
IW1O1-04B flA-1 1 5 11/24/2008 7:48 8:01 4.3 2 1 262 -221
1W10`1-04C TTA-1 1 5 11/24/2008 9:27 9:39 4.3 2 1 252 -137
IW101-05A flA-1 1 5 11/21/2008 9:16 9:27 4.3 23 238 -211
IW101-05B TTA-1 1 5 11/21/2008 10:00 10:11 4.3 25 245 -178
IW101-05C TTA-1 1 5 11/21/2008 10:12 10:24 4.3 24 247 -190
IW101-06A TA-1 1 5 11/24/2008 9:13 9:24 4.3 21 250 -187
IW101-06B TA-1 1 5 11/24/2008 10:53 11:04 4.3 22 250 -146
IW101-06C TTA-1 1 5 11/24/2008 11:05 11:17 4.3 21 240 -143
1W101-07A TTA-i 1 5 11/21/2008 13:20 13:32 4.3 23 252 -218
1WI01-078 TTA-1 1 5 1112412008 8:05 8:16 4.3 23 250 -193
IW1O1-07C TTA-1 1 5 11/24/2008 8:18 8:30 4.3 23 251 -132
IW101-08A TTA-1 1 5 11/24/2008 12:37 12:49 4.3 2 1 250 -229
1I01o-08B TTA-1 1 5 11/24/2008 12:50 13:02 4.3 2 1 246 -152
IW101-08C TTA-1 1 5 11/24/2008 11:47 11:58 4.3 23 250 -219
IW101-09A flA-1 1 5 11/24/2008 10:08 10:19 4.3 23 250 -302
1WI01-09B flA-1 1 5 11/24/2008 10:20 10:32 4.3 23 239 -179
IW1O1-09C flA-1 1 5 11/24/2008 12:00 12:12 4.3 23 257 -199
1W21-01A flA-1 1 0 11/24/2008 14:15 14:38 4.3 22 503 -211
1W21 -O1B TTA-1 1 0 11/24/2008 15:18 15:43 4.3 20 501 -275
1W21-02A TTA-1 1 0 11/24/2008 16:07 16:31 4.3 21 498 -144
1W21-02B TTA-1 1 0 11/25/2008 9:09 9:35 8.6 1 9 489 -406
1W21-03A flA-1 1 0 11/25/2008 7:31 7:55 4.3 22 499 -229
1W21-03B TTA-1 1 0 11/25/2008 8:04 8:51 4.3 23 491 -347
1W21-4A TTA-1 1 0 11/25/2008 10:55 11:16 4.3 25 499 -250
1W21-04B flA-1 1 0 11/25/2008 11:57 12:20 4.3 22 502 -210
1W21-05A flA-1 1 0 11/25/2008 13:13 13:45 4.3 23 500 -292
1W21-05B TTA-1 1 0 11/25/2008 13:56 14:22 4.3 21 500 -196
1W85-01 TTA-2 1 0 12/1/2008 10:24 10:33 4.3 23 168 -388
1W85-02 TTA-2 1 0 12/1/2008 10:57 11:05 4.3 22 167 -257
1W85-05 TTA-2 1 0 12/1/2008 11:11 11:18 4.3 22 167 -226
1W85-06 flA-2 1 0 12/1/2008 11:24 11:32 4.3 24 154 -197
1W92-01 TTA-2 1 0 11/26/2008 8:30 8:42 4,3 21 167 -246
1W92-02 TTA-2 1 0 11/26/2008 8:50 8:59 4.3 24 167 -167
1W92-03 TTA-2 1 0 11/26/2008 9:06 9:13 4.3 25 163 -160
1W92-04 TTA-2 1 0 11/26/2008 10:21 10:29 4.3 24 167 -284
1W92-05 TTA-2 1 0 11/26/2008 10:35 10:43 4.3 25 167 -183
1W92-06 TTA-2 1 0 11/26/2008 10:48 10:58 4.3 25 169 -376
1W92-07 flA-2 1 0 12/1/2008 9:47 9:54 4.3 23 167 -261
1W92-08 TTA-2 1 0 12/1/2008 10:07 10:16 4.3 22 167 -235
PMW101-08A UTA-1 1 5 11/24/2008 13:18 13:40 4.3 16 250 -57
PMW101-088 flA-1 1 5 11/24/2008 13:50 14:03 4.3 22 233 -688
PMW21-01 TTA-1 1 5 11/25/2008 14:54 15:24 17.2 1 9 486 -14
PMW21-02 UTA-1 1 5 11/25/2008 15:48 16:24 17.2 1 8 481 -40
PMW21-04 TTA-1 1 5 11/26/2008 10:52 11:18 17.2 23 452 -17
PMW92-01 TTA-2 1 0 12/1/2008 12:36 13:58 4.3 7 273 -227
PMW92-05 TTA-2 1 0 12/2/2008 8:00 9:00 8.6 6 246 -227
PMW85-05 TTA-2 1 0 11/26/2008 8:15 10:15 17.2 3 33 -137
IW-Ol TTA-2 - 11/21/2008 14:19 14:30 8.6 24 242 -238
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INJECTION 42
INJECTION SUMMARIES

YEAR TWO REMEDIAL ACTION OPERATIONS REPORT
Main Installation - Defense Depot Memphis, Tennessee

Screen Date Start End Percent Flow Rate Volume Injected
Well ID Area Length Iniected Time Time Sodium Lactate (gpm) (gallons) ORP (myV)

IW101-01A TTA-1 15 12118/2008 11:29 11:40 4.3 23 250 -149
IW101-01B TTA-1 15 12118/2008 11:41 11:52 4.3 23 238 -169
IW101-01C flA-1 15 12118/2008 12:20 12:31 4.3 23 250 -134
IW101-02A UTA-1 15 12118/2008 12:34 12:45 4.3 23 247 -157
IW101-02B TTA-1 15 12119/2008 7:50 8:01 4.3 23 250 -140
IW101-02C TTA-1 16 12119/2008 8:02 8:14 4.3 22 238 -123
IW101-03A TTA-1 15 1219192008 8:46 8:57 4.3 23 250 -129
IW101-03B TTA-1 15 12119/2008 8:58 9:10 4.3 23 243 -105
IW1O1-03C TTA-1 15 12/2212008 8:23 8:34 8.6 23 250 -72
IW101-04A flA-1 15 12119/2880 9:21 9:33 4.3 22 250 -199
IW101-04B TTA-1 15 12119/2880 9:33 9:46 4.3 20 244 -142
IW101-04C flA-1 15 12119/2880 11:38 11:51 4.3 20 249 -96
IW101-O5A TTA-1 15 12119/2880 11:22 11:35 4.3 20 250 -153
IW101-O5B TTA-1 15 12119/2880 13:11 13:23 4.3 23 250 -138
IWl0l-OSO TTA-1 15 12119/2880 13:23 13:34 4.3 23 242 -122
IW101-06lA TTA-1 15 12119/2880 16:37 16:48 4.3 23 245 -116
IW101-OfB TTA-1 15 12119/2880 12:19 12:30 8.6 23 250 -72
IW101-06C TTA-1 15 12191/2880 12:31 12:43 8.6 22 239 -75
IW101-07A TTA-1 15 12119/2880 10:33 10:44 4.3 23 250 -100
IW101-07B TTA-1 15 1219192880 14:07 14:18 8.8 23 250 -40
IW101-07C TTA-1 15 12119/2880 14:19 14:30 8.6 22 238 -69
IW101-08A nTA-1 15 12119/2880 15:09 15:21 4.3 23 250 -146
IW101-08B TTA-1 15 12119/2880 15:21 15:31 4.3 23 242 -115
IW101-08C TTA-1 15 12122/2008 8:44 8:55 8.6 23 240 -66
IW1O1-09A TTA-1 15 12119/2008 16:09 16:21 8.6 23 250 -26
IW101-09B TTA-1 15 12/19/2008 10:45 10:57 4.3 23 248 -99
IW1O1-09C TTA-1 15 12/19/2008 16:21 16:33 8.6 22 239 -89
1W21-01A TTA-1 10 12122/2008 11:00 11:22 8.6 22 483 -73
1W21 -O1B TTA-1 1 0 12/22/2008 12:00 12:27 8.6 1 8 540 -87
1W21-02A TTA-1 1 0 12/2212008 13:10 13:33 8.6 22 487 -17
1W21-02B TTA-1 1 0 12/23/2008 10:15 10:42 17.2 22 570 -52
1W21-03A TTA-1 1 0 12/23/2008 8:03 8:26 8.6 25 531 -47
1W21-03B TTA-1 1 0 12/23/2008 7:35 8:07 8.6 1 3 493 -41
1W21-04A TTA-1 1 0 12/2312008 14:40 15:05 4.3 20 494 -168
1W21-04B UTA-1 1 0 12123/2008 12:20 12:42 4.3 21 443 -96
1W21-05A TTA-1 1 0 1212312008 14:51 15:17 4.3 25 558 -126
1W21-05B TA-1 1 0 12123/2008 12:50 12:14 4.3 25 557 -160
1W85-1 TTA-2 1 0 12129/2008 10:13 10:20 4.3 23 167 -228
1W85-02 TTA-2 1 0 12129/2008 10:23 10:31 4.3 22 167 -163
1W85-05 TTA-2 1 0 12129/2008 9:23 9:31 8.6 23 157 -24
1W85-06 flA-2 1 0 12129/2008 10:34 10:44 4.3 26 165 -168
1W92-01 flA-2 1 0 12124/2008 9:40 9:48 8.6 23 167 -42
1W92-02 flA-2 1 0 12129/2008 8:23 8:31 8.6 1 9 167 -22
1W92-03 TTA-2 1 0 12129/2008 8:34 8:42 8.6 23 176 -75
1W92-04 TTA-2 1 0 12/29/2008 8:57 9:06 8.6 20 167 -54
1W92-05 TTA-2 1 0 12/24/2008 8:44 8:52 4.3 1 9 167 -170
1W92-06 TTA-2 1 0 12/24/2008 9:04 9:13 4.3 1 9 167 -140
1W92-07 TTA-2 1 0 12/24/2008 9:21 9:28 4.3 22 153 -102
1W92-08 TTA-2 1 0 12129/2008 9:10 9:18 8.6 21 167 -71
Pmw1o1-08 flA-1 156 12/22/2008 10:16 1 0;30 17.2 23 242 -5
PMW101-08B TTA-1 1 5 12122/2008 9:58 10:10 17.2 22 250 -94
PMW21-01 TTA-i 1 5 12123/2008 16:28 16:55 17.2 21 490 -32
PMW21-02 TnA-i is5 12/23/2008 17:00 17:52 17.2 1 5 532 -25
PMW21-04 TTA-1 1 5 12124/2008 7:44 8:10 17.2 23 539 -33
PMW92-01 TTA-2 1 0 12/29/2008 13:49 15:13 4.3 4 237 -337
PMW92-05 TTA-2 1 0 12129/2008 13:11 13:48 17.2 7 250 480
PMW85-05 flA-2 10G 12123/2008 9:36 11:36 4.3 4 53 -387
IW-Ol TTA-2 - 12129/2008 13:59 14:09 17.2 23 242 -54
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INJECTION 43
INJECTION SUMMARIES

YEAR TWO REMEDIAL ACTION OPERATIONS REPORT
Main Installation - Defense Depot Memphis, Tennessee

Screen Date Start End Percent Flow Rate Volume Injected
Well ID Area Length Injected Time Time Sodium Lactate (gpm) (gallons) ORP (mV)

IW101-01A TTA-1 15 112312009 9:17 9:28 4.3 23 250 -181
IW1O1-O1B3 flA-1 15 1(23/2009 9:30 9:41 4.3 24 235 -200
IW1O1-O1C flA-1 15 1(2312009 11:03 11:14 4.3 22 250 -133
1W101-02A flA-1 15 1/23/2009 10:20 10:30 4.3 26 250 -226
1W101-02B TTA-1 15 1/23/2009 10:31 10:40 4.3 25 231 -344
IW101-02C TTA-1 15. 1(23/2009 14:01 14:12 4.3 25 250 -215
1W101-03A TTA-1 15 1/23/2009 11:18 11:29 4.3 23 246.1 -191
IW101-03B flA-1 15 1/23/2009 14:14 14:25 4.3 25 257 -214
IW101-03C flA-1 15 1/27/2009 8:34 8:44 8.6 26 250 -155
IW101-04A TTA-1 15 1/26/2009 8:48 9:00 4.3 22 250 -220
IW101-04B TTA-1 15 1(26/2009 9:00 9:13 4.3 22 249 -243
1W101-04C TTA-i 15 1/26/2009 10:33 10:44 4.3 23 250 -134
IW101-05A TTA-1 15 1/26/2009 9:25 9:35 4.3 25 250 -212
IWl~l-OSE TTA-1 15 1/26/2009 9:36 9:46 4.3 25 236 -171
IW1O1-OSC flA-1 15 1/26/2009 11:30 11:40 4.3 25 250 -208
IW101-06A flA-1 15 1/26/2009 11:42 11:53 4.3 25 253 -208
IW101-06B TTA-1 15 1/26/2009 10:46 10:58 8.6 22 249 -189
IW1O1-06C TTA-1 15 1/27/2009 8:46 8:56 8.6 25 240 -147
1W101-07A TTA-1 15 1/26/2009 14:44 14:54 4.3 26 246 -205
1W101-07B TTA-1 15 1/27(2009 9:18 9:29 8.6 22 250 -186
IW101-07C TTA-1 15 1/27/2009 9:30 9:42 8.8 22 245 -139
IW101-08A flA-1 15 1/26/2009 12:25 12:36 4.3 23 250 -229
1W101-088 TTA-1 15 1/26/2009 12:37 12:49 4.3 23 249 -215
IW1O1-08C TTA-1 15 1/27/2009 10:10 10:21 8.6 25 250 -173
IW1O1-09A TTA-1 15 1/26/2009 13:20 13:30 4.3 25 256 -315
IW101-09B TTA-1 15 1/26/2009 13:31 13:41 4.3 25 244 -155
IW101-09C TTA-1 15 1/27/2009 10:23 10:34 8.6 26 245 -188
1W21-01A TTA-1 10 1/27/2009 12:32 12:53 8.6 24 488 -205
1W21-1B TTA-1 1 0 1/27/2009 12:54 13:21 8.6 17 489 -119
1W21-02A TTA-1 1 0 1/27/2009 13:57 14:18 8.6 23 485 -139
1W21-02B TTA-1 10 1/27/2009 14:39 15:04 8.6 19 488 -231
1W21-03A TTA-1 10 1/28/2009 7:54 8:17 8.6 22 498 -162
1W21-03B TTA-1 10 1/28/2009 8:38 9:06 8.6 17 494 -187
1W21-04A TTA-1 10 1/26/2009 14:07 14:30 4.3 23 499 -230
1W21-04B TTA-1 10 1/27/2009 7:50 8:15 4.3 23 498 -226
1W21-05A TTA-1 10 1/28/2009 9:33 9:56 4.3 22 493 -152
1W21-05B TTA-1 10 1/28/2009 10:21 10:41 4.3 25 494 -193
IW85-01 flA-2 10 1/29/2009 9:04 9:1 1 4.3 23 167 -281
1W85-02 flA-2 10 1/29/2009 9:14 9:20 4.3 25 187 -187
1W85-5 flA-2 10 1/29/2009 10:32 10:40 8.6 23 167.2 -187
1W85-06 TTA-2 10 1/29/2009 9:37 9:47 4.3 1 7 189 -202
1W92-01 TTA-2 10 1/28/2009 13:56 14:04 4.3 22 167 -354
1W92-02 TTA-2 10 1/28/2009 14:07 14:14 4.3 20 167 -320
1W92-03 TTA-2 1 0 1/28/2009 14:17 14:25 4.3 21 161 -292
1W92-04 TTA-2 1 0 1/29/2009 12:37 12:45 8.6 21 167 -188
1W92-05 flA-2 10 1/29/2009 12:51 13:00 8.6 25 162 -75
1W92-06 TTA-2 10 1/29/2009 7:31 7:39 4.3 1 9 187 -223
1W92-07 TTA-2 10 1/29/2009 7:45 7:52 4.3 21 167 -194
1W92-08 flA-2 10 1/29/2009 7:55 8:03 4.3 20 161 -197
PMW10I-08A TTA-1 15 1/27/2009 11:00 11:15 17.2 16 250 -110
PMW101-08B UTA-1 15 1/27/2009 11:21 11:40 17.2 14 233 -103
PMW21-01 TTA-1 1 5 1/28/2009 11:06 11:34 17.2 19 480 -44
PMW21-02 TTA-1 1 5 1/28/2009 13:00 14:10 17.2 7 486 -44
PMW21-04 TTA-1 1 5 1/28/2009 12:09 13:27 17.2 23 483 24
PMW92-01 TTA-2 10 1/29/2009 12:58 13:37 17.2 10 240 -97
PMW92-05 flA-2 10 1/29/2009 14:42 15:03 17.2 12 240 33
PMW85-05 TTA-2 10 1/29/2009 8:08 9:31 17.2 3 167 60
IW-Ol TTA-2 - 1/29/2009 10:47 10:58 17.2 23 230 -129
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INJ ECTION 44
INJECTION SUMMARIES

YEAR TWO REMEDIAL ACTION OPERATIONS REPORT
Main Installation - Defense Depot Memphis, Tennessee

Screen Date Start End Percent Flow Rate Volume Injected
Well ID Area Length Injected Time Time Sodium Lactate (gpm) (gallons) ORP (mV)

IW10I-OlA TA-1 15 2/1 9/2009 11:23 11:34 4.3 23 250 -184
IW101-01B TA-1 1 5 2/19/2009 11:37 11:48 4.3 23 242 -244
IWl0l-OiC TTA-1 1 5 2/119/2009 13:20 13:31 4.3 23 250 -200
IW101-02A TTA-1 1 5 2/19/2009 12:22 12:32 4.3 20 250 -284
IW101-028 TTA-1 15 2/19/2009 12:33 12:45 4.3 23 246 -278
1WI01-02C flA-1 1 5 2/19/2009 14:19 14:30 4.3 24 243 -211
IW101-03A flA-1 1 5 2119/2009 13:35 13:46 4.3 23 255.8 -239
IW101-03B TTA-1 1 5 219192009 14:06 14:16 4.3 24 250 -198
IW101-03C TTA-1 1 5 2)20/2009 14:53 15:05 8.6 22 250 -138
IW101-04A TTA-1 1 5 2)20(2009 7:22 7:33 4.3 23 250 -315
IW101-04B TTA-1 1 5 2/20/2009 7:34 7:46 4.3 23 246 -222
IW1O1-04C TTA-1 1 5 2/20/2009 8:59 9:10 4.3 23 250 -185
IW10l-0SA TA-1 1 5 2/20/2009 9:49 10:00 4.3 23 250 -213
IW101-05B TTA-1 1 5 2/20/2009 10:01 10:21 4.3 23 239 -268
IW101-05C TA-1 1 5 2/20/2009 11:23 11:35 4.3 23 250 -178
IW101-06A TA-1 1 5 2/20/2009 10:33 10:45 4.3 23 250 -325
IW101-06B TTA-1 1 5 2/20/2009 12:09 12:21 8.6 22 245 -198
IW1O1-OBC TTA- 1 5 2/20/2009 12:22 12:32 8.6 22 264 -165
IW1O1-07A TTA-1 1 5 2/20/2009 10:46 10:58 4.3 23 246 -249
IW101-07B TTA-1 1 5 2/20/2009 13:42 13:54 8.6 22 250 -203
IW101-07C TTA-i is5 2/20/2009 13:54 14:06 8.6 22 242 -133
iW1O1-08A TTA-1 1 5 2/20/2009 11:36 11:48 4.3 23 250 -225
IW101-08B TTA-i 1 5 2/20/2009 12:57 13:08 4.3 22 250 -217
IW101-08C TTA-1 1 5 2/20/2009 13:09 13:20 4.3 23 229 -380
5W101-09A TTA-1 1 5 2/20/2009 7:20 7:32 4.3 23 249 -339
IW1O1-09B TTA-1 1 5 2/20/2009 7:52 8:03 4.3 23 240 -184
IW1O1-09C TTA-1 1 5 2/20/2009 9:13 9:24 4.3 23 251 -315
1W21-01A TA-i 10a 2/23/2009 7:13 7:36 17.2 23 502 -267
1W21 -018 n A-i 1 0 2/23/2009 14:08 14:35 8.6 1 7 474 -101
1W21-02A TTA-i 1 0 2/23/2009 7:51 8:13 8.6 22 486 -234
1W21-02B TTA-i 1 0 2/23/2009 9:27 9:51 8.6 20 486 -265
1W21-03A TTA-i 1 0 2123/2009 11:02 11:23 8.6 23 486 -222
1W21-038 TTA-1 1 0 2/23/2009 12:33 12:53 4.3 1 7 485 -186
1W21-04A TTA-i 1 0 2/23/2009 8:42 9:05 4.3 22 501 -275
1W21-04B TTA-i 1 0 2/23/2009 10:18 10:40 4.3 23 496 -239
1W21-05A TA-1 1 0 2/23/2009 11:51 12:14 4.3 22 498 -244
1W21-05B TTA-1 1 0 2/23/2009 13:22 13:44 4.3 23 469 -264
IW85-01 TTA-2 1 0 2/24/2009 10:56 11:03 8.3 23 167 -383
1W85-02 TTA-2 1 0 2/24/2009 11:06 11:13 8.3 23 167 -227
1W85-05 TTA-2 1 0 2124/2009 12:22 12:29 13.5 24 177 -199
1W85-06 TTA-2 1 0 2/24/2009 11:17 11:24 8.3 20 162 -222
1W92-01 TTA-2 1 0 2/24/2009 7:53 8:02 8.3 1 9 167 -246
1W92-02 TTA-2 1 0 2/24/2009 8:06 8:15 8.3 20 167 -142
1W92-03 TTA-2 1 0 2/24/2009 12:32 12:40 13.5 22 177 -94
1W92-04 flA-2 1 0 2/24/2009 8:21 8:29 8.3 20 156 -379
IW92-05 flA-2 1 0 2/24/2009 14:57 15:22 14.8 1 8 449 -365
1W92-06 flA-2 1 0 2/24/2009 9:09 9:18 8.3 1 9 167 -163
1W92-07 flA-2 1 0 2/24/2009 9:25 9:32 8.3 2 1 167 -197
1W92-08 TTA-2 1 0 2/24/2009 9:38 9:46 8.3 27 153 -163
Pmw1oi-08 TTA-1 1 5 2/20/2009 14:30 14:47 17.2 22 250 31
PMW101-08B TTA-i is 2/20/2009 14:56 15:07 17.2 22 228 -82
PMW2i-01 TTA-1 1 5 2/23/2009 14:50 15:13 17.2 21 482 -46
PMW21-02 TTA-i is 2)24/2009 7:28 8:10 17.2 ii1 477 -26
PMW21-04 TTA-i 1 5 2/24/2009 8:30 8:57 17.2 1 2 472 5
PMW92-01 TTA-2 1 0 2/24/2009 12:55 13:41 13.5 3 181 -333
PMW92-05 TTA-2 1 0 2/24/2009 10:09 10:29 17.2 7 167 -`156
PMW85-05 TTA-2 1 0 2/24/2009 10:51 12:53 17.2 2 167 -ii
IW-Ol TTA-2 - 2/24/2009 14:47 14:50 17.2 1 3 167 -241
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APPENDIX B

PRE-INJECTION FIELD MEASUREMENTS
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INJECTION 27
PRE-INJECTION FIELD MEASUREMENTS

YEAR TWO REMEDIAL ACTION OPERATIONS REPORT
Main Installation - Defense Depot Memphis, Tennessee

START: 10O-Sep-07 END: 20-Sep-07
Oxidation

Dissolved Reduction Preinjection
Oxygen Potential Temperature Conductivity Water Depth

Well ID (mgIL) (my) pH (Celsius) (mns/cm) (ft, btoc)
TTA-1, MW-1O1 Area
1 IW101-01A 4.9 -23 6.0 21.9 4.60 89.6
2 IW101-01B 10.4 -68 6.4 22.9 0.56 89.3
3 IW101-01C 1.5 -86 5.8 21.2 0.29 89.4
4 1W101-02A 7.0 -20 6.1 21.9 0.47 89.7
S IW1O1-02B 1.9 110 6.3 20.8 0.27 89.9
6 IW101-02C 2.7 -96 6.4 21.5 0.42 90.3
7 IW101-03A 3.6 -68 6.3 22.2 0.45 90.6
8 IW101-03B 1.6 33 6.1 22.1 0.22 90.6
9 IW101-03C 1.2 -27 6.1 22.1 0.27 90.6
10 IW101-04A 5.5 -27 6.2 24.4 7.66 90.5
1 1IW101-04B 1.9 -102 6.5 22.0 0.86 90.5
12 IW101-04C 1.4 -123 6.8 21.9 0.60 90.3
13 IW101-05A 1.2 -156 6.1 21.8 1.92 90.4
14 IW1O1-05B 0.3 -33 6.2 21.7 1.00 90.3
15 IW101-05C 2.1 -104 6.2 22.0 1.00 90.3
16 IW101-06A 11.0 -66 6.4 21.2 1.00 90.9
17 IW101-06B 0.5 62 6.0 20.9 1.00 91.0
18 IW101-06C 0.4 -83 6.0 21.0 1.00 91.0
19 IW101-07A 1.0 -56 6.1 21.9 0.35 91.4
20 IW101-07B 0.9 -105 6.2 20.9 0.28 91.5
21 IW101-07C 1.1 -41 6.0 21.4 0.25 91.4
22 1WI01-08A 5.5 -81 6.3 22.0 1.00 91.0
23 IW101-08B 0.4 -118 6.2 22.4 1.00 91.0
24 IW1O1-080 2.0 -81 6.1 22.9 1.93 91.5
25 IW101-09A 3.9 -24 6.3 21.4 0.47 91.3
26 IW101-098 7.8 -69 6.2 21.7 2.96 91.0
27 IW101-09C 6.3 -15 6.1 21.8 1.08 91.1
28 PMW101-01A 0.0 -166 6.4 21.2 9.99 89.8
29 PMW101-01B 0.0 -181 6.3 20.1 1.00 89.9
30 PMW101-02A 0.0 -181 6.7 21.2 0.90 90.5
31 PMW101-02B 0.0 -143 6.5 21.0 0.91 90.7
32 PMW101-03A 2.8 106 6.0 20.3 0.73 90.8
33 PMW1O1-038 2.0 -77 6.4 20.6 1.00 90.8
34 PMW1O1-04A 0.8 -157 6.8 20.8 1.01 90.1
35 PMW101-04B 1.4 -87 6.1 21.4 1.00 90.7
36 PMW101-05A 0.7 -137 6.4 21.5 1.00 90.3
37 PMW101-05B 1.3 -12 6.1 20.6 0.58 90.7
38 PMW1O1-06A 2.5 95 5.9 20.5 0.87 91.0
39 PMW1O1-06B 1.2 -135 6.6 20.7 1.00 91.0
40 PMW1O1-07A 2.1 -56 6.1 22.6 1.00 91.0
41 PMW101-07B 1.4 119 5.7 22.6 1.00 91.1
42 PMW101-08A 1.7 26 6.1 25.2 2.76 91.6
43 PMW101-08B 1.7 150 5.7 21.9 0.80 91.8
44 MW-1bIT 4.8 104 5.9 21.6 0.24 89.9
45 MW-101B 1.0 33 5.8 21.0 0.25 89.9
46 DR1-3 1.3 -96 6.5 20.8 1.00 91.5
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INJECTION 27
PRE-INJECTION FIELD MEASUREMENTS

YEAR TWO REMEDIAL ACTION OPERATIONS REPORT
Main Installation - Defense Depot Memphis, Tennessee

START: 10-Sep-07 END: 20-Sep-07
Oxidation

Dissolved Reduction Preinjection
Oxygen Potential Temperature Conductivity Water Depth

Well ID (mg/L) (my) pH (Celsius) (MS/cm) (ft. btoc)
TTA-11. MW-21 Area

47 1W21-O1A 6.3 -54 6.4 21.8 1.57 91.7
48 1W21-01B 2.8 -78 6.3 21.3 1.30 91.7
49 1W21-02A 2.0 75 5.8 19.1 0.90 91.9
50 1W21-028 2.3 4 5.9 19.9 0.33 92.0
51 1W21-03A 8.7 72 6.0 21.3 0.29 90.5
52 1W21-03B 4.0 -88 6.1 21.8 0.38 90.4
53 1W21-04A 7.8 12 6.5 21.4 0.52 90.5
54 1W21-04B 2.6 103 6.2 21.0 0.37 90.8
55 1W21-05A 0.4 26 5.8 19.7 2.38 90.0
56 1W21-058 0.8 -10 5.8 20.3 0.39 90.0
57 PMW21-01 2.8 154 5.9 20.5 1.00 91.9
58 PMW21-02 4.7 176 5.9 20.3 1.00 91.0
59 PMW21-03 5.4 242 5.9 20.0 1.00 90.4
60 PMW21-04 0.7 158 5.9 20.4 1.00 90.2
61 PMW21-05 7.9 202 5.9 20.0 1.00 88.5
62 MW-21 3.0 195 5.8 19.6 1.00 92.2
63 MW-1uS 0.0 -107 6.1 20.5 1.00 90.0

TTA-2
64 1W92-01 2.6 39 6.2 23.3 0.39 87.2
65 1W92-02 1.1 1 7 6.1 29.3 0.60 88.3
66 1W92-03 1.3 1 3 5.9 25.2 0.88 TOP
67 1W92-04 0.7 -58 6.4 26.8 1.99 92.2
68 1W92-05 0.2 -45 6.3 23.0 11.34 92.0
69 1W92-06 0.1 -69 6.7 26.0 13.96 91.9
70 1W92-07 2.0 -64 6.1 24.7 5.91 93.5
71 1W92-08 4.6 -92 6.8 26.7 2.13 9.4.0
72 1W85-01 0.0 -74 6.1 19.9 0.61 94.2
73 1W85-02 0.5 -77 6.4 23.0 2.60 95.4
74 1W85-05 3.4 -30 6.4 22.7 0.42 96.0
75 1W85-06 4.5 -38 6.6 23.6 0.96 96.4
76 PMW92-01 2.6 184 6.1 24.2 0.30 94.1
77 PMW92-02 0.1 -86 6.6 23.5 3.05 93.8
78 PMW92-03 0.8 41 6.5 22.0 0.46 93.2
79 PMW92-04 0.2 -40 6.4 23.4 0.51 94.3
80 PMW92-05 3.1 217 5.8 23.3 0.24 TOP
81 PMW92-06 0.6 -27 6.2 22.7 0.40 95.0
82 PMW85-01 1.6 22 5.9 24.0 0.33 98.0
83 PMW85-04 0.2 -102 6.4 25.8 1.62 97.9
84 PMW85-05 3.4 225 5.4 23.7 0.19 96.5
85 MW-85 1.1 -8 6.4 23.4 0.61 98.4
86 DR2-1 0.3 -1 6.4 24.7 0.87 88.2
87 DR2-5 6.7 214 6.1 23.4 0.18 95.9
88 IW-01 0.8 168 5.3 23.9 0.26 94.9
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10317 2
INJECTION 28

PRE-INJECTION FIELD MEASUREMENTS
YEAR TWO REMEDIAL ACTION OPERATIONS REPORT

Main Installation - Defense Depot Memphis, Tennessee

START: 22-Oct-07 END: 23-Oct-07
Oxidation

Dissolved Reduction Preinjection
i Qxsq6nj Potential Temperature Conductivity Water Depth

Well ID (mb/) (my) pH (Celsius) (MS/cm) (ft. bloc)
TTA-1, MW-1O1 Area
1 IW101-0lA 0.5 -132 6.0 18.4 3.24 89.7
2 IW101-0IB 0.0 -187 6.3 18.3 0.90 89.6
3 IW101-01C 0.0 -13 6.0 18.3 0.90 89.7
4 IW1O1-02A 0.2 -153 6.2 18.5 0.94 89.9
S IW101-02B 0.1 -137 6.4 18.5 0.90 90.0
6 IW101-02C 0.0 -172 6.2 18.7 0.90 90.4
7 1W101-03A 0.0 -176 6.4 18.7 0.90 90.7
8 1W101-038 0.4 3 5.9 18.7 0.90 90.7
9 IW1O1-03C 0.0 -115 6.0 18.7 0.90 90.7
10 IW101-04A 0.0 -166 6.2 18.5 0.90 90.5
1 1IW1O1-04B 0.0 -149 6.6 18.6 1.05 90.6
12 IW1O1-04C 0.0 -40 6.5 18.7 0.90 90.5
13 IW101-05A 3.1 -155 6.2 18.6 1.00 90.4
14 IW101-05B 0.0 -136 6.3 18.6 0.90 90.2
15 IW1O1-05C 0.0 -103 6.3 18.6 0.90 90.1
16 IW101-06iA 0.0 -106 8.1 19.2 6.62 90.9
17 IW101-06B 0.0 39 6.1 18.9 0.90 90.9
18 IW1O1-06C 0.0 -112 6.2 19.0 0.90 90.9
19 IW101-07A 0.0 -181 6.4 18.9 0.90 91.5
20 IW101-07B 0.0 -208 6.8 18.8 1.00 91.5
21 IW101-07C 0.0 -154 6.4 18.9 0.90 91.5
22 IW1O1-08A 0.0 -129 8.4 19.3 4.45 90.9
23 IW101-08B 0.0 -158 6.5 19.0 1.00 91.0
24 IW1O1-08C 0.0 -137 6.4 19.0 0.90 91.5
25 IW101-09A 0.0 -200 6.6 20.0 1.39 91.4
26 IW101-09B 0.0 -85 6.2 19.0 1.57 91.2
27 IW1O1-09C 0.0 -52 6.1 19.0 1.04 91.1
28 PMW101-01A 13.9 -159 6.7 20.3 5.09 89.8
29 PMW101-01B 3.3 -98 6.5 20.3 1.36 90.0
30 PMW1O1-02A 5.8 -113 6.9 21.2 0.81 90.7
31 PMW101-02B 6.9 129 6.6 20.5 0.72 90.8
32 PMW101-03A 6.5 121 6.3 19.9 0.45 90.9
33 PMW1O1-03B 2.9 -75 6.6 19.8 0.67 91.0
34 PMWI01-04A 16.2 -129 7.0 20.3 0.85 90.3
35 PMW101-04B 5.6 -99 6.5 19.7 0.60 90.8
36 PMW101-05A 3.2 -122 6.7 20.0 0.51 90.6
37 PMW1O1-05B 4.5 -5 6.3 19.3 0.24 90.8
38 PMW1O1-06A 4.5 137 6.1 20.0 0.33 91.1
39 PMW1O1-06B 1.6 -120 6.6 20.3 0.42 91.2
40 PMW101-07A 5.3 -72 6.3 20.9 0.46 91.2
41 PMW101-07B 2.2 165 6.0 20.5 0.19 91.2
42 PMW1O1-08A 5.4 95 6.3 21.3 0.57 91.9
43 PMWIO1-08B 7.7 156 6.0 20.7 0.12 91.7
44 MW-10iT 4.0 38 6.0 18.6 0.90 90. 1
45 MW-l01B 3.8 84 6.0 18.3 1.00 90.1
46 DR1-3 .8.9 -86 6.6 19.7 0.52 91.6
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INJECTION 28
PRE-INJECTION FIELD MEASUREMENTS

YEAR TWO REMEDIAL ACTION OPERATIONS REPORT
Main Installation - Defense Depot Memphis, Tennessee

START: 22-Oct-07 END: 23-Oct-07
Oxidation

Dissolved Reduction Preinjection
Oxygen Potential Temperature Conductivity Water Depth

Well ID (mg/L) (my) pH (Celsius) (MS/cm) (ft. btoc)
TTA-11, MW-211 Area

47 1W21-01A 0.0 -187 6.3 17.9 0.93 91.7
48 1W21-01B 0.0 -158 6.6 18.0 5.81 91.8
49 1W21-02A 0.0 -37 5.2 17.9 0.90 91.9
50 1W21-02B 0.0 -107 6.0 17.9 0.90 92.0
51 1W21-03A 0.0 9 6.0 17.8 0.90 90.7
52 1W21-03B 0.0 -171 6.2 17.9 1.00 90.4
53 1W21-04A 0.2 -167 7.9 18.2 0.26 90.7
54 1W21-04B 0.0 -205 6.4 17.4 1.00 90.8
55 1W21-05A 4.2 -138 5.9 17.9 9.00 90.3
56 1W21 -OSB 1.0 -121 6.1 17.5 0.90 90.2
57 PMW21-01 6.3 2 6.0 19.1 0.32 91.9
58 PMW21-02 7.1 202 6.0 17.6 0.27 91.0
59 PMW21-03 8.1 216 6.0 16.5 0.25 90.4
60 PMW21-04 4.9 211 6.0 16.3 0.33 90.3
61 PMW21-05 11.0 202 6.0 20.1 0.27 88.6
62 MW-21 7.8 211 5.9 19.4 0.24 92.1
63 MW-115 3.9 -18 6.1 17.8 0.28 90.1

TTA-2
64 1W92-01 0.0 -152 6.2 19.8 0.90 86.9
65 1W92-02 0.0 -53 5.2 16.6 1.00 88.4
66 1W92-03 0.6 -136 5.9 19.8 8.84 91.7
67 1W92-04 0.8 -122 6.0 19.4 1.00 92.4
68 1W92-05 0.4 -177 6.7 20.0 15.00 92.0
69 1W92-06 1.2 -119 6.4 20.3 15.20 92.2
70 1W92-07 1.3 -88 6.1 20.3 9.00 93.7
71 1W92-08 0.0 -82 6.3 20.3 0.90 94.1
72 1W85-01 0.0 -75 6.0 20.2 0.90 94.4
73 1W85-02 0.0 1 8 5.8 20.6 1.00 95.6
74 1W85-05 0.0 21 5.8 20.2 1.00 96.2
75 1W85-06 0.0 -117 6.4 19.9 1.12 96.7
76 PMW92-01 4.2 1 7 6.2 19.9 0.28 94.3
77 PMW92-02 4.2 -159 6.7 21.0 2.74 94.2
78 PMW92-03 6.5 -95 10.2 20.7 0.25 92.6
79 PMW92-04 5.4 31 6.0 21.1 0.28 94.1
80 PMW92-05 4.5 153 5.8 21.0 0.24 93.6
81 PMW92-06 3.5 -7 6.3 19.8 0.48 95.4
82 PMW85-01 4.0 73 5.8 19.8 0.22 - 97.4
83 PMW85-04 5.2 -135 6.6 19.9 1.23 97.8
84 PMW85-05 5.4 147 5.8 21.0 0.20 96.7
85 MW-8S 1.8 -6 6.4 17.1 0.44 98.6
86 DR2-1 3.0 98 5.9 14.1 0.29 88.1
87 DR2-5 3.7 105 6.0 19.2 0.19 96.2
88 IW-Ol 5.8 135 5.3 20.3 0.29 95.3
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* frill174
INJECTION 29

PRE-INJECTION FIELD MEASUREMENTS
YEAR TWO REMEDIAL ACTION OPERATIONS REPORT

Main Installation - Defense Depot Memphis, Tennessee

START: 26-Nov-07 END: 29-Nov-07
Oxidation

Dissolved Reduction Preinjection
Oxygen Potential Temperature Conductivity Water Depth

Well ID (mg/L) (my) pH (Celsius) (MS/cm) (ft btoc)
TTA-1, MW-1O1 Area-I
1 IW101-01A 0.8 -127 6.1 18.1 2.07 89.6
2 IW101-01E 0.5 -193 6.5 18.3 0.90 89.6
3 IW101-01C 1.2 -30 6.0 18.2 1.00 89.7
4 IW101-02A 0.6 -143 6.3 18.4 0.90 89.9
S IW101-02B 8.3 -83 6.5 18.2 0.21 89.9
6 IW101-02C 0.8 -186 6.2 18.4 1.00 90.5
7 IW101-03A 0.7 -182 6.3 18.5 1.00 91.8
8 IW101-03B 2.3 -3 5.9 18.6 0.90 90.7
9 IW1O1-03C 1.0 -125 6.0 18.5 0.90 90.8
10 1W101-04A 0.4 -141 6.1 18.3 8.98 90.8
11 IW101-048 0.5 -151 6.4 18.3 1.00 90.7
12 IW101-04C 0.5 -146 6.7 18.4 0.90 90.7
13 IW101-05A 0.5 -117 6.0 18.4 2.88 90.5
14 IWiOi-05B 6.9 15 6.7 18.5 0.08 90.3
15 1W101-O5C 0.6 -46 6.2 18.3 0.90 90.2
16 IWIOI-06A 0.2 -187 6.4 18.7 1.46 91.4
17 IW101-06B 0.2 -30 6.0 18.8 1.00 91.5
18 IW1O1-06C 0.1 -163 6.1 18.8 1.00 91.5
19 IW1O1-07A 0.9 -184 6.2 18.7 0.90 91.7
20 IW1O1-07B 0.8 -199 6.7 18.7 1.00 91.7
21 IW101-07C 0.9 -151 6.4 18.6 0.90 91.6
22 IW1O1-08A 0.1 -181 6.5 18.8 0.90 91.5
23 IW101-08B 0.2 -185 6.4 18.9 0.90 91.6
24 IW101-08C 0.1 -176 6.1 18.8 1.00 91.1
25 IW101-09A 0.9 -188 6.5 18.7 1.00 91.5
26 IW1O1-09B 0.6 -146 6.1 18.8 1.04 91.4
27 IW1O1-09C 0.4 -101 5.9 18.8 1.00 91.4
28 PMW101-01A 0.0 -158 6.8 17.9 3.73 90.1
29 PMW101-01B 1.7 -29 6.4 17.9 1.48 90.2
30 PMW101-02A 2.1 69 6.8 18.3 0.82 90.8
31 PMW101-02B 0.6 -126 6.6 18.2 0.61 90.0
32 PMW101-03A 1.3 92 6.4 17.7 0.52 91.1
33 PMW101-03B 1.5 -6 6.5 17.8 0.70 91.1
34 PMW1O1-04A 2.5 -137 7.0 17.8 0.81 90.4
35 PMWIO1-04B 1.4 -13 6.4 17.9 0.61 91.0
36 PMW101-05A 1.8 -35 6.5 17.6 0.49 90.7
37 PMW101-05B 3.6 -36 6,4 17.7 0.27 91.0
38 PMW101-06A 4.0 185 6.0 16.5 0.34 91.2
39 PMW101-06B 2.0 -27 6.5 17.7 0.40 91.3
40 PMW101-07A 2.9 63 6.2 17.7 0.47 91.2
41 PMW1O1-07B 2.4 150 5.9 18.0 0.19 91.4
42 PMW101-08A 2.4 189 6.2 17.9 0.54 91.9
43 PMW1O1-08B 3.5 203 5.9 18.5 0.12 91.9
44 MW-10iT 5.5 3 6.0 18.4 1.00 90.2
45 MW-lola 3.3 50 6.0 18.2 1.00 90.2
46 DR11-3 2.0 -14 6.7 16.6 0.49 92.2
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A .13 7
INJECTION 29

PRE-INJECTION FIELD MEASUREMENTS
YEAR TWO REMEDIAL ACTION OPERATIONS REPORT

Main Installation - Defense Depot Memphis, Tennessee

START: 26-Nov-07 END: 29-Nov-07
Oxidation

Dissolved Reduction Preinjection
Oxygen Potential Temperature Conductivity Water Depth

Well ID (mg/L) (my) pH (Celsius) (MS/Cm) (ft. btoc)
TTA-11, MW-21 Area

47 1W21-01A 0.3 -205 6.1 17.7 1.00 92.3
48 1W21-01B 0.1 -206 6.3 17.8 1.20 92.5
49 1W21-02A 0.3 -31 5.9 17.8 0.90 92.5
50 1W21-02B 1.6 16 5.7 17.8 0.90 92.6
51 1W21-03A 0.0 39 5.9 17.7 0.90 91.3
52 1W21-03B 0.4 -202 6.1 17.8 0.90 91.0
53 1W21-04A 0.6 -105 7.0 17.2 1.00 91.0
54 1W21-04B 0.0 -35 6.3 16.6 1.00 91.3
55 1W21-05A 0.1 -234 6.3 17.9 1.00 90.4
56 1W21-05B 0.1 -147 5.9 17.9 1.00 90.6
57 PMW21 -01 4.0 213 6.1 16.9 0.30 92.4
58 PMW21-02 5.9 231 6.1 17.4 0.25 91.6
59 PMW2I-03 6.2 227 3.1 18.8 0.25 91.0
60 PMW21-04 3.1 209 6.1 17.6 0.32 90.9
61 PMW21-05 7.1 187 6.1 18.3 0.27 89.2
62 MW-21 3.9 222 6.0 16.5 0.25 92.8
63 MW-115 2.0 158 6.1 19.0 0.24 90.5

TTA-2
64 1W92-01 0.0 -83 6.3 19.8 6.44 87.0
65 1W92-02 0.1 -89 6.2 19.7 4.06 88.3
66 1W92-03 0.1 -52 6.2 19.7 9.22 91.9
67 1W92-04 0.1 -70 6.2 20.1 6.62 92.6
68 1W92-05 7.1 -103 6.3 20.2 9.07 92.3
69 1W92-06 7.4 -147 6.4 20.2 9.01 92.4
70 1W92-07 2.5 -139 6.1 20.0 2.67 93.9
71 1W92-08 1.6 -126 6.2 20.3 8.09 94.3
72 1W85-01 7.9 -197 6.1 20.3 8.54 94.4
73 1W85-02 0.1 -183 6.1 20.4 1.09 95.8
74 1W85-05 0.3 -6 5.8 20.3 1.00 96.4
75 1W85-06 0.0 -181 6.4 20.3 1.00 96.9
76 PMW92-01 4.1 180 6.4 21.0 0.31 94.5
77 PMW92-02 0.8 -79 6.9 21.2 2.32 94.5
78 PMW92-03 2.3 101 6.6 20.8 0.50 93.8
79 PMW92-04 5.6 -4 6.6 20.5 0.54 94.9
80 PMW92-05 2.0 147 6.1 20.8 0.23 93.5
81 PMW92-06 2.2 -2 6.5 20.3 0.61 95.6
82 PMW85-01 6.8 60 6.1 19.3 0.19 97.7
83 PMW85-04 1.3 -117 6.6 19.1 0.96 97.9
84 PMW85-05 4.0 127 5.8 21.0 0.20 96.8
85 MW-85 2.6 -94 6.6 19.5 0.99 98.8
86 DR2-1 1.6 157 6.0 19.4 0.27 88.1
87 DR2-5 6.9 103 6.1 20.2 0.18 96.3
88 lW-01 1.8 194 5.2 20.2 0.20 95.5
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INJECTION 30

PRE-INJECTION FIELD MEASUREMENTS
YEAR TWO REMEDIAL ACTION OPERATIONS REPORT

Main Installation - Defense Depot Memphis, Tennessee

START: 10-Dec-07 END: 19-Dec-07
Oxidation

Dissblved Reduction Preinjection
Oxygen Potential Temperature Conductivity Water Depth

Well ID (mojL) (my) pH (Celsius) (MS/cm) (ft. btoc)
TTA-1, MW-1Oi Area
1 IW101-01A 1.9 -104 6.1 17.9 9.68 90.1
2 IW101-01B 0.9 -132 6.5 17.9 0.90 90.0
3 IW101-01C 0.4 -118 6.2 18.0 0.90 90.0
4 IW101-02A 1.6 -163 6.2 18.0 3.27 90.2
5 IW101-02B 2.2 -86 6.3 18.9 0.90 90.2
6 lW101-02C 0.7 -150 6.1 19.7 1.00 90.7
7 IW101-03A 6.9 -80 6.0 20.7 1.05 90.8
8 IW1OI-03B 2.2 43 6.0 20.6 0.90 90.8
9 IW1O1-03C 3.0 -96 5.9 17.9 0.90 90.0
10 IW101-04A 0.0 -102 6.0 18.0 9.86 90.9
1 1IW101-04B 2.5 -96 6.3 17.7 0.90 90.8
12 IW101-04C 1.9 -86 6.5 18.4 1.00 90.8
13 IW101-05A 2.0 -32 6.6 16.9 3.71 89.9
14 1W101-05B 4.0 25 6.2 18.2 0.47 90.6
15 IW1O1-05C 0.5 -86 6.2 19.0 0.54 90.5
16 IW101-06A 7.8 -23 6.3 21.1 1.09 91.2
17 IW101-06B 2.3 12 6.1 20.2 0.34 91.1
18 IW101-06C 5.3 -61 6.1 21.0 0.45 91.1
19 IW1O1-07A 7.6 -42 6.3 20.4 0.43 91.4
20 IW1O1-07B 2.8 -90 6.5 18.3 0.39 91.8
21 IW1O1-07C 3.2 -67 6.2 18.4 0.93 91.8
22 IW1O1-08A 4.0 -52 6.3 17.9 0.90 91,2
23 IW1O1-08B 2.8 -116 6.6 19.0 0.68 91.2
24 IW101-08C 1.0 -58 6.1 18.7 1.68 91.9
25 IW101-09A 3.0 -6 6.2 18.6 0.90 91.7
26 IW1O1-09B 1.2 -34 6.1 18.4 9.34 91.6
27 IW101-09C 3.2 -15 6.2 18.3 1.01 91.6
28 PMW1O1-O1A 3.4 -155 6.8 17.6 3.37 96.1
29 PMW1O1-O1B 0.9 -95 6.4 18.3 0.48 90.2
30 PMW1O1-02A 0.6 -146 6.8 17.1 0.68 90.9
31 PMW1O1-02B 0.5 -126 6.5 18.3 0.65 91.2
32 PMW101-03A 2.6 40 6.5 16.2 0.62 91.1
33 PMW101-03B 1.1 -105 6.6 17.8 0.71 91.2
34 PMW101-04A 0.6 -175 7.0 17.7 0.80 90.5
35 PMW101-04B 0.7 -102 6.4 17.9 0.47 91.1
36 PMW101-05A 0.1 -121 6.6 17.9 0.42 90.7
37 PMW1O1-05B 0.9 -65 6.4 18.1 0.31 91.1
38 PMW1O1-06A 1.9 58 6.1 17.7 0.27 91.4
39 PMW1O1-06B 0.6 -129 6.5 17.4 0.43 91.4
40 PMW1O1-07A 2.0 -64 6.3 18.7 0.39 91.4
41 PMW1O1-07B 1.9 . 105 5.9 17.6 0.15 91.5
42 PMW1O1-08A 3.0 52 6.3 14.8 0.44 92.3
43 PMW101-08B 3.4 78 6.0 19.5 0.12 92.2
44 MW-101T 6.0 124 5.9 21.0 0.90 90.3
45 MW-10iB 4.2 87 6.0 20.5 0.90 90.3
46 DR1-3 1.1 -30 6.5 17.1 0.50 91.0
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INJECTION 30
PRE-INJECTION FIELD MEASUREMENTS

YEAR TWO REMEDIAL ACTION OPERATIONS REPORT
Main Installation - Defense Depot Memphis, Tennessee

START: 10-Dec-07 END: 19-Dec-07
Oxidation

Dissolved Reduction Preinjection
Oxygen Potential Temperature Conductivity Water Depth

Well ID (mcilL) (my) pH (Celsius) (mns/cm) (ft. btoc)
TT-i, MW-21 Area

47 1W21-01A 6.2 -94 6.4 17.2 1.69 92.2
48 1W21-O1B 1.5 -103 6.4 18.3 0.90 92.4
49 1W21-02A 2.1 -25 6.0 17.9 0.29 92.4
50 1W21-02B 2.6 -76 5.8 17.8 0.24 92.5
51 1W21-03A 5.8 39 6.3 16.0 0.38 91.3
52 1W21-03B 3.8 -129 6.3 17.8 1.00 91.0
53 1W21-04A 1.9 -46 6.0 16.7 0.18 91.0
54 1W21-04B 2.7 -22 6.6 18.0 0.57 91.3
55 1W21-05A 2.7 2 6.2 17.2 5.88 90.8
56 1W21-05B 1.5 -110 6.2 17.0 0.84 90.5
57 PMW21-01 6.0 177 6.1 16.7 0.32 92.2
58 PMW21-02 5.7 158 6.0 17.3 0.34 91.3
59 PMW21-03 9.4 190 6.1 17.1 0.24 90.6
60 PMW21-04 1.6 173 6.0 16.7 0.42 90.5
61 PMW21-05 9.7 87 6.0 18.1 0.21 88.7
62 MW-21 3.5 150 6.0 16.5 0.36 92.5
63 MW-1 S 3.4 78 6.0 17.8 0.26 90.2

TTA-2
64 1W92-01 4.0 -45 6.1 20.2 0.96 87.2
65 1W92-02 4.8 4 6.3 10.7 1.05 88.7
66 1W92-03 9.2 20 6.0 14.0 2.41 91.7
67 1W92-04 14.8 1 5 6.4 14.5 6.54 92.4
68 1W92-05 0.2 -112 6.8 17.9 11.07 92.3
69 1W92-06 2.6 -81 6.7 19.3 11.06 92.3
70 1W92-07 8.8 -13 6.4 19.7 3.79 93.9
71 1W92-08 12.6 2 6.3 14.2 5.84 94.5
72 1W85-01 9.1 25 6.2 20.5 0.82 94.5
73 1W85-02 0.8 -77 6.4 15.5 3.61 95.8
74 1W85-05 3.0 -40 6.4 20.5 0.34 96.4
75 1W85-06 5.8 -35 6.3 19.5 0.85 97.2
76 PMW92-01 4.3 146 6.2 17.6 0.32 94.6
77 PMW92-02 3.6 -108 6.8 18.0 2.44 94.4
78 PMW92-03 2.4 107 6.4 17.8 0.44 93.8
79 PMW92-04 1.8 -29 6.5 18.4 0.56 94.9
80 PMW92-05 5.7 191 5.9 16.9 0.24 93.56 (TOP)
81 PMW92-06 2.1 -81 6.4 23.2 1.04 95.5
82 PMW85-01 9.5 99 6.1 18.7 0.19 97.4
83 PMW85-04 3.4 -105 6.4 20.9 3.23 98.0
84 PMW85-05 3.2 106 5.8 23.1 0.20 97.0
85 MW-85 3.0 -68 6.6 17.1 1.00 98.9
86 DR2-1 8.3 116 6.0 16.4 0.27 88.2
87 DR2-5 9.4 104 6.1 17.9 0.18 96.4
88 IW-01 2.4 110 5.3 22.2 0.28 95.4
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INJECTION 31
PRE-INJECTION FIELD MEASUREMENTS

YEAR TWO REMEDIAL ACTION OPERATIONS REPORT
Main Installation - Defense Depot Memphis, Tennessee

START: 28-Jan-08 END: 30-Jan-08
Oxidation

Dissolved Reduction Preinjection
Oxygen Potential Temperature Conductivity Water Depth

Well ID (mql/U (my) pH (Celsius) (MS/cm) (ft. btoc)
TTA-11, MW-101 Area I
1 IW101-01A 0.2 -109 5.8 18.4 1.14 89.8
2 1W101-01B 0.1 -204 6.6 18.5 0.49 89.9
3 IW101-01C 0.4 48 5.8 18.4 0.36 89.8
4 IW1O1-02A 0.2 -175 6.5 18.6 0.16 90.0
S IW101-02B 0.6 16 5.9 18.6 0.43 90.1
6 IW101-02C 0.9 -86 5.5 18.6 0.34 90.6
7 IW101-03A 0.4 -154 5.8 18.7 0.68 90.8
8 IW101-03B 0.0 169 5.9 18.4 0.41 90.8
9 IW1O1-03C 0.4 -127 6.0 18.6 0.36 90.7
10 IW1O1-04A 0.0 -138 6.0 18.6 1.16 90.5
11 IW101-04B 0.3 -147 6.3 18.4 0.71 90.5
12 IW1Oi-04C 0.3 -134 6.6 18.7 0.58 90.5
13 IW101-05A 0.0 -133 5.8 18.6 2.63 90.7
14 IW1O1-05B 0.1 -43 6.0 18.7 0.05 90.4
15 IW101-05C 0.1 10 5.7 18.6 0.39 90.4
16 IW101-06A 0.2 -177 6.3 18.9 0.86 90.9
17 IW101-06B 0.0 118 5.9 18.7 0.37 90.9
18 IW1O1-06C 0.3 -123 6.0 18.8 0.49 90.9
19 IW101-07A 0.3 -114 5.6 18.9 0.27 91.6
20 IW101-07B 0.0 5 7.1 18.5 0.36 91.6
21 IW101-07C 0.4 -148 6.1 18.7 0.82 91.5
22 IW101-08A 0.0 -141 6.9 18.8 0.68 90.8
23 IW1O1-08B 0.0 -138 7.1 18.3 0.79 90.9
24 IW1O1-08C 0.0 -116 6.6 18.8 0.54 91.5
25 IW101-09A 0.0 -153 6.7 19.1 0.60 91.2
26 IW101-09B 0.0 -108 6.6 18.7 0.90 91.1
27 IW1O1-09C 0.0 -60 6.3 18.5 0.87 91.1
28 PMW1O1-O1A 6.0 -127 6.7 14.2 2.68 90.0
29 PMW101-O1B 1.6 -75 6.6 16.8 1.55 90.2
30 PMW101-02A 0.7 -104 6.8 16.6 0.68 90.8
31 PMW101-02B 5.8 -88 6.5 16.0 0.60 91.0
32 PMW101-03A 6.2 3 6.4 16.3 0.53 91.1
33 PMW101-03B 0.6 -77 6.6 17.2 0.72 91.1
34 PMW101-04A 0.7 -96 6.9 17.2 0.65 90.5
35 PMW1O1-04B 3.9 -80 6.4 17.3 0.55 91.0
36 PMW1O1-05A -0.8 -89 6.6 17.1 0.50 90.7
37 PMW101-O5B 2.7 -21 6.3 16.8 0.22 91.1
38 PMW101-06A 2.9 50 6.0 17.3 0.31 91.2
39 PMW1O1-06B -0.6 -86 .6.5 18.1 0.40 91.3
40 PMW101-07A 1.2 -10 6.3 17.3 0.43 91.2
41 PMW1O1-07B 2.8 110 5.8 18.6 0.17 91.3
42 PMW1O1-08A 1.2 46 6.3 18.9 0.55 91.9
43 PMW1O1-08B 5.2 139 5.8 19.1 0.13 91.9
44 MW-10iT 5.2 69 6.2 18.6 0.36 90.3
45 MW-10iB 5.4 124 5.S 18.4 0.35 90.3
46 DR1-3 2.9 -65 6.4 16.5 0.42 91.4
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INJECTION 31
PRE-INJECTION FIELD MEASUREMENTS

YEAR TWO REMEDIAL ACTION OPERATIONS REPORT
Main Installation - Defense Depot Memphis, Tennessee

START: 28-Jan-08 END: 30-Jan-08
Oxidation

Dissolved Reduction Preinjection
Oxygen Potential Temperature Conductivity Water Depth

Well ID (mg/L) (my) pH (Celsius) (MS/CM) (ft. btoc)
TTA-1I, MW-21 Area

47 1W21-01A 0.0 -184 6.4 18.0 0.51 91.7
48 1W21-01B 0.0 -136 6.7 17.6 0.83 91.8
49 1W21-02A 0.0 45 6.1 17.8 0.27 91.9
50 1W21-02B 0.3 116 6.0 17.8 0.28 92.0
51 1W21-03A 0.0 95 5.8 17.9 0.24 90.6
52 1W21-03B 0.0 -129 6.3 17.7 0.41 90.3
53 1W21-04A 0.0 -150 6.7 17.6 0.80 90.5
54 1W21-04B 0.0 -137 6.4 18.2 0.65 90.6
55 1W21-05A 0.0 -122 6.2 18.1 1.22 90.0
56 1W21-05B 0.0 -43 6.3 17.7 0.35 90.0
57 PMW21-01 4.9 164 6.0 17.1 0.32 91.9
58 PMW21-02 7.6 183 6.0 17.4 0.25 91.0
59 PMW21-03 8.7 182 6.2 15.6 0.25 90.3
60 PMW21-04 3.8 184 6.0 17.4 0.31 90.2
61 PMW21-05 7.4 1167 6.0 17.7 0.26 88.3
62 MW-21 6.2 177 5.9 17.1 0.23 92.2
63 MW-1 S 1.5 167 6.0 18.0 0.24 89.9

TTA-2
64 1W92-01 0.0 -167 6.3 19.8 2.46 86.0
65 1W92-02 0.0 -134 6.5 19.5 0.40 87.8
66 1W92-03 0.0 -118 6.1 19.5 0.43 91.7
67 1W92-04 0.0 -156 6.6 19.9 2.93 92.5
68 1W92-05 0.0 -179 7.2 20.4 13.50 92.3
69 1W92-06 0.0 -153 7.1 20.3 12.30 92.2
70 1W92-07 0.6 -102 6.2 20.3 2.38 94.1
71 1W92-08 0.2 -101 6.6 20.3 5.97 94.5
72 1W85-01 3.5 -45 6.1 19.4 4.47 94.6
73 1W85-02 0.0 -66 6.0 20.3 0.54 95.8
74 1W85-05 1.6 -22 6.0 19.8 0.26 96.8
75 1W85-06 4.7 -74 6.1 20.2 8.04 97.0
76 PMW92-01 3.5 48 6.2 18.5 0.31 94.4
77 PMW92-02 5.3 -136 6.8 19.0 2.19 94.2
78 PMW92-03 4.5 37 6.4 20.1 0.39 93.8
79 PMW92-04 2.5 -66 6.5 20.1 0.53 94.7
80 PMW92-05 9.7 153 6.0 11.5 0.23 93.5
81 PMW92-06 4.3 -74 6.5 16.5 1.20 96.0
82 PMW85-01 6.7 17 6.2 17.6 0.24 98.0
83 PMW85-04 3.9 -57 6.5 13.6 0.83 98.4
84 PMW85-05 3.5 106 5.7 18.2 0.20 97.4
85 MW-85 4.3 32 6.2 15.3 0.29 99.1
86 DR2-1 5.9 63 6.1 18.6 0.27 88.2
87 DR2-5 7.5 63 5.9 16.3 0.20 96.3
88 IW-0l 3.4 131 5.2 20.6 0.27 95.4
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INJECTION 32
PRE-INJECTION FIELD MEASUREMENTS

YEAR TWO REMEDIAL ACTION OPERATIONS REPORT
Main Installation - Defense Depot Memphis, Tennessee

START: 25-Feb-08 END: 28-Feb-08
Oxidation

Dissolved Reduction Preinjection
Oxygen Potential Temperature Conductivity Water Depth

Well ID (mg/L) (my) pH (Celsius) (MS/cm) (At btoc)
TTA-1, MW-1O1 Area
1 IW101-01A 1.0 -178 5.8 18.5 3.12 89.8
2 IW101-01B -2.4 -181 5.8 18.5 0.49 89.7
3 IW101-01C 2.4 52 5.5 18.5 0.36 89.8
4 1W101-02A 3.3 -207 6.6 18.7 0.38 90.2
S IW101-02B 3.0 -242 10.4 18.7 0.60 90.3
6 IW101-02C 3.3 -198 5.5 18.6 0.39 90.7
7 IW101-03A 0.7 -184 6.3 18.4 0.49 91.1
8 IW101-03B 2.7 210 5.5 18.7 0.30 91.0
9 IW1O1-03C 5.6 -174 5.5 18.8 0.24 91.9
10 IW101-04A 2.8 -196 5.6 18.6 1.72 90.5
1 1IW1O1-04B 2.8 -170 5.8 18.7 0.51 90.5
12 IW101-04C 0.9 -56 6.5 18.4 0.42 90.8
13 IW101-05A 0.3 -163 5.6 18.7 3.37 90.9
14 IW101-05B 1.0 39 5.9 18.6 0.06 90.6
15 IW101-OSC 0.3 15 5.7 18.5 0.49 90.6
16 IW1O1-06A 4.7 -224 6.2 18.8 0.99 91.9
17 IW1O1-06B 0.0 40 6.2 18.5 0.39 91.4
18 IW101-06C 1.0 -188 6.2 18.8 0.56 91.4
19 IW1Oi-07A 0.9 -209 6.4 18.4 0.47 92.0
20 IW101-07B 4.9 -344 7.4 18.9 0.30 91.9
21 IW1O1-07C 3.4 -157 6.0 18.8 0.69 91.9
22 1I01~-08A 4.2 -208 6.5 18.8 0.68 91.4
23 IW101-088 0.7 -179 6.6 18.8 0.67 91.6
24 1W101-08C 0.7 -162 6.2 18.7 0.77 91.9
25 IW101-09A 1.2 -207 6.6 18.5 0.91 91.8
26 IW1O1-09B 1.2 -138 6.2 19.0 1.21 91.7
27 1IW01-09C 2.0 -98 5.4 19.0 0.95 91.7
28 PMWI01-01A 23.7 -94 6.5 18.1 3.25 90.0
29 PMWI01-01B 1.4 -47 6.3 17.9 1.49 90.2
30 PMWI01-02A 5.7 -47 6.3 18.1 0.54 90.9
31 PMWI01-02B 2.6 -67 6.5 18.1 0.62 91.1
32 PMW101-03A 2.5 3 6.6 17.7 0.55 91.1
33 PMW1O1-03B 3.9 -76 6.5 18.0 0.81 91.1
34 PMW101-04A 2.9 0 6.5 15.9 0.49 90.6
35 PMW101-04B 7.2 -129 7.1 15.8 0.82 91.2
36 PMW101-05A 1.3 -14 6.5 16.2 0.43 90.9
37 PMW101-05B 3.8 -4 6.4 16.7 0.25 91.2
38 PMW1O1-06A 0.9 120 6.0 15.7 0.27 91.5
39 PMW101-06B 4.0 -53 6.5 15.4 0.35 91.5
40 PMW1O1-07A 4.4 2 6.3 15.9 0.40 91.6
41 PMW101-078 0.2 146 5.9 16.4 0.16 91.8
42 PMW1OI-08A 3.2 120 6.3 18,5 0.56 92.8
43 PMW1O1-08B 6.1 143 6.0 19.0 0.17 92.3
44 MW-10lT 5.7 43 5.9 18.8 0.35 90.5
45 MW-101B 5.9 113 5.4 18.4 0.35 90.5
46 DR1 -3 0.0 1 5 6.5 16.0 0.38 92.0
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INJECTION 32
PRE-INJECTION FIELD MEASUREMENTS

YEAR TWO REMEDIAL ACTION OPERATIONS REPORT
Main Installation - Defense Depot Memphis, Tennessee

START: 25-Feb-08 END: 28-Feb-08
Oxidation

Dissolved Reduction Preirnjection
Oxygen Potential Temperature Conductivity Water Depth

Well ID (mg/L) (my) pH (Celsius) (MS/cm) (ft. btoc)
TA-i, MW-21 Area

47 1W21-01A 6.4 -207 5.8 17.9 0.77 92.4
48 1W21 -O1B 0.8 -164 6.2 17.6 0.55 91.5
49 1W21-02A 0.5 49 6.0 17.6 0.37 92.7
50 1W21-02B 1.4 96 5.9 17.8 0.27 92.7
51 1W21-03A 0.0 122 6.3 17.6 0.36 91.5
52 1W21-03B 6.6 -209 5.9 17.8 0.58 91.2
53 1W21-04A 0.8 -215 6.5 17.8 0.76 91.3
54 1W21-048 7.1 -209 6.3 18.2 0.64 91.5
55 1W21-05A 4.1 -167 5.8 18.1 3.22 90.8
56 1W21-O5B 1.6 -186 6.2 17.7 0.36 90.9
57 PMW21-01 0.4 163 6.0 14.5 0.26 92.5
58 PMW21-02 32.6 192 6.0 16.0 0.27 91.7
59 PMW21-03 20.2 192 6.0 15.1 0.26 91.1
60 PMW21-04 12.3 193 6.1 15.3 0.33 91.0
61 PMW21-05 0.5 148 6.0 17.1 0.23 89.0
62 MW-21 0.3 181 5.9 15.5 0.21 92.8
63 MW-i1 15 2.5 188 6.0 16.5 0.25 90.7

TTA-2
64 1W92-01 1.4 -238 6.4 19.4 6.37 86.5
65 1W92-02 1.2 -209 6.3 19.6 4.36 88.3
66 1W92-03 5.0 -196 6.4 19.6 9.50 91.7
67 1W92-04 2.8 -177 6.4 19.2 10.40 92.5
68 1W92-05 0.9 -160 6.8 20.2 11.60 92.2
69 1W92-06 0.9 -144 6.7 20.0 13.50 92.3
70 1W92-07 1.3 -139 6.4 20.2 6.03 94.1
71 1W92-08 0.8 -147 6.9 20.2 13.50 94.6
72 1W85-01 1.3 -158 6.0 20.2 0.67 94.5
73 1W85-02 1.1 -103 6.1 20.3 0.52 96.0
74 1W85-05 1.2 -183 6.2 20.2 0.39 96.8
75 1W85-06 0.6 -150 6.5 20.2 0.91 97.0
76 PMW92-01 2.3 151 6.2 18.1 0.32 94.8
77 PMW92-02 2.6 -104 7.0 18.6 2.31 94.8
78 PMW92-03 6.3 79 6.4 17.8 0.45 94.0
79 PMW92-04 5.5 -30 6.5 17.9 0.57 95.2
80 PMW92-05 16.8 97 6.0 13.8 0.26 93.5
81 PMW92-06 -0. 1 -60 6.5 16.8 2.01 96.0
82 PMW85-01 4.3 86 6.1 18.6 0.28 98.0
83 PMW85-04 5.3 -38 6.6 16.7 1.33 98.3
84 PMW85-05 5.6 151 5.7 18.7 0.21 97.4
85 MW-85 6.2 -18 6.5 17.2 0.56 99.1
86 DR2-11 2.3 112 6.1 19.4 0.24 88.3
87 DR2-5 5.8 126 6.0 18.1 0.19 96.5
88 IW-Ol 7.9 142 5.2 17.5 0.31 95.7
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INJECTION 33
PRE-INJECTION FIELD MEASUREMENTS

YEAR TWO REMEDIAL ACTION OPERATIONS REPORT
Main Installation - Defense Depot Memphis, Tennessee

START: 1 0-Mar-08 END: 19-Mar-08
Oxidation

Dissolved Reduction Preinjection
Oxygen Potential Temperature Conductivity Water Depth

Well ID (mg/L) (my) pH (Celsius) (MS/cm) (ft. btoc)
TTA-1, MW-i101 Amea
1 IW101-0IA 3.0 -73 5.8 18.3 1.70 90.1
2 IW101-01B 2,4 -116 6.2 19.1 0.56 90.2
3 IW101-01C 2.7 -137 5.9 19.2 0.46 90.1
4 IW101-02A .. t9~' -142 6.0 19.8 1.23 90.3
5 IW10I-028 1.4 69 6.0 18.3 0.36 90.3
6 IW101-02C 0.0 -177 5.9 18.4 0.75 90.8
7 IW101-03A 4.2 -124 5.9 18.4 0.90 91.1
8 IW101-03B 2.3 -106 5.9 18.9 0.34 91.0
9 IW1O1-03C 3.1 -121 5.8 19.2 0.91 91.0
10 IW1OI-04A 2.8 -14 6.2 21.0 5.77 90.6
11 IW101-04B 2.8 -110 6.4 20.4 0.75 90.6
12 IW1O1-04C 2.6 -128 6.9 19.0 0.59 91.0
13 IW101-05A 2.0 -124 6.1 19.6 4.50 90.8
14 IW101-05B 2.6 60 6.2 19.5 0.39 90.5
15 1WI01-05C 3.5 -142 6.3 20.6 0.46 90.4
16 IW101-06A 6.4 -20 6.5 19.1 1.09 90.9
17 IW101-06B 0.2 -107 5.9 18.5 0.49 91.0
18 1IW11-06C 1.5 -154 5.9 19.3 0.49 91.0
19 1W101-07A 2.6 -109 5.9 20.5 0.50 91.9
20 1IW11-07B 3.5 -127 6.5 19.4 0.55 91.8
21 IW101-07C 1.1 -121 6.2 18.6 0.77 91.8
22 IW1O1-08A 3.8 -113 6.2 19.6 0.73 91.1
23 IW101-08B 3.4 -75 6.8 20.3 0.46 91.1
24 IW1O1-08C 1.3 -101 5.9 19.6 0.94 91.6
25 IW1O1-09A 4.4 -124 6.3 19.5 0.59 91.6
26 1W101-09B 3.7 -33 6.1 20.2 2.47 91.5
27 1W101-09C 1.0 -87 5.9 20.1 1.50 91.5
28 PMW101-O1A 1.3 -99 6.2 17.2 2.49 90.4
29 PMW101-01B 0.9 -69 6.5 19.0 1.03 90.6
30 PMW101-02A 1.6 -74 6.5 20.1 0.54 91.2
31 PMW1O1-02B 1.1 -83 6.6 19.4 0.57 91.3
32 PMW101-03A 1.6 -11 6.7 17.0 0.65 91.4
33 PMW1O1-03B 0.9 -16 6.7 18.3 0.70 91.4
34 PMW101-04A 0.5 -138 7.1 19.2 0.91 90.6
35 PMW1OI-04B 0.8 -65 6.6 19.0 0.52 90. 1
36 PMW1O1-05A 6.4 -28 6.5 16.8 0.59 90.7
37 PMW101-O5B 5.8 34 6.3 17.8 0.32 91.1
38 PMW101-06A 5.7 48 6.1 20.4 0.38 91.3
39 PMWi01-06B 4.7 -18 6.3 20.8 0.49 91.3
40 PMW101-07A 2.2 1 2 6.5 18.2 0.48 91.4
4 1PMW1O1-078 2.0 117 6.1 19.5 0.20 91.6
42 PMW1O1-08A 3.2 84 6.5 20.8 0.56 92.2
43 PMW1O1-08B 2.5 108 6.1 20.7 0.15 92.0
44 MW-10iT 4.1 7 1 6.4 19.5 0.37 90.2
45 MW-10iB 3.0 -110 6.5 19.9 0.41 90.2
46 DR1-3 5.8 -41 6.5 17.3 0.46 92.2
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INJECTION 33
PRE-INJECTION FIELD MEASUREMENTS

YEAR TWO REMEDIAL ACTION OPERATIONS REPORT
Main Installation - Defense Depot Memphis, Tennessee

START: 10-Mar-08 END: 19-Mar-08
Oxidation

Dissolved Reduction Preinjection
Oxygen Potential Temperature Conductivity Water Depth

Well ID (mg/L) (my) pH (Celsius) (MS/cm) (1t. btoc)
TTA-11, MW-21 Area

47 1W21-01A 2.7 -136 6.6 17.1 2.42 92.5
48 1W21-01B 0.6 -75 6.1 17.4 0.19 92.7
49 1W21-02A 4.1 -157 6.4 18.6 0.32 92.6
50 1W21-02B 3.9 -106 6,3 19.0 0.31 92.7
51 1W21-03A 2.9 12 6.3 19.6 0.32 91.2
52 1W21-03B 5.4 -131 6.4 18.9 1.01 90.9
53 1W21-04A 4.5 -184 6.8 18.3 0.54 91.0
54 1W21-04B 0.4 -146 6.3 18.2 0.84 91.2
55 1W21-05A 1.8 -142 6.5 19.9 1.32 90.5
56 1W21-05B 0.4 -175 6.4 18.3 0.63 91.5
57 PMW21-01 5.9 74 6.0 18.2 0.33 92.2
58 PMW21-02 11.9 129 6.1 16.4 0.27 91.7
59 PMW21-03 18.4 130 6.0 18.2 0.27 91.0
60 PMW21-04 8.4 110 6.0 19.9 0.34 90.8
61 PMW21-05 7.8 82 6.0 19.8 0.28 88.6
62 MW-21 6.6 98 5.9 18.0 0.27 92.4
63 MW-115 7.2 97 6.0 20.3 0.26 90.4

TTA-2
64 1W92-01 4.3 -74 6.9 22.2 0.63 85.9
65 1W92-02 27.6 -46 6.9 18.3 1.23 87.7
66 1W92-03 18.8 -41 6.8 21.3 3.26 91.5
67 1W92-04 5.2 -7 6.5 18.8 5.14 92.5
68 1W92-05 4.8 -73 6.4 22.1 2.85 91.2
69 1W92-06 0.6 -44 6.8 16.5 12.83 92.3
70 1W92-07 8.1 -89 6.5 20.1 2.36 94.2
71 1W92-08 1.6 -86 7.0 24.0 13.13 94.6
72 1W85-01 4.1 -20 6.1 21.0 0.99 94.5
73 1W85-02 5.4 -32 6.1 21.6 1.54 96.1
74 1W85-05 7.5 15 6.4 18.2 0.67 96.7
75 1W85-06 5.1 -72 7.0 18.9 2.28 97.2
76 PMW92-01 6.6 102 6.1 19.6 0.22 94.6
77 PMW92-02 18.4 -120 6.9 15.6 1.12 94.5
78 PMW92-03 18.1 107 6.3 17.9 0.40 92.9
79 PMW92-04 1.0 -73 6.4 20.1 0.46 95.1
80 PMW92-05 4.9 127 5.7 21.1 0.24 TOP(94.9)
81 PMW92-06 0.5 -125 6.5 20.9 1.67 95.8
82 PMW85-01 24.0 -70 6.6 19.2 0.68 97.9
83 PMW85-04 7.2 -123 6.6 20.9 1.00 98.0
84 PMW85-05 11.5 154 5.7 19.6 0.21 97.1
85 MW-85 4.3 -115 6.6 21.8 1.07 98.9
86 DR2-1 1.3 27 5.9 19.2 0.26 88.2
87 DR2-5 13.0 84 6.1 20.8 0.19 96.4
88 IW-01 0.5 114 5.3 20.6 0.26 95.6
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1013184
INJECTION 34

PRE-INJECTION FIELD MEASUREMENTS
YEAR TWO REMEDIAL ACTION OPERATIONS REPORT

Main Installation - Defense Depot Memphis, Tennessee

START: 28-,Apr,08 END: 30-Apr-08
Oxidation

Dissolved Reduction Preinjection
Oxygen Potential Temperature Conductivity Water Depth

Well ID (mg/L) (my) pH (Celsius) (MS/cm) (ft. btoc)
TTA-i MW-1O1 Area
1 IW101-0IA 0.9 -70 6.2 17.9 1.92 90.0
2 IW1O1-01B -0.2 -120 6.6 17.9 0.69 89.9
3 IW1O1-01C -0. 1 -150 6.9 18.1 1.07 90.0
4 IW101-02A 0.0 -197 8.2 17.9 0.12 90.3
5 IW101-02B 0.1 -131 6.7 17.9 0.65 90.4
6 1IW11-02C 0.0 -140 6.9 18.2 0.45 90.8
7 1WI01-03A -0.5 -95 6.2 17.9 0.56 91.2
8 IW101-03B 6.4 -178 7.0 18.5 0.51 91.2
9 IW101-03C -0.5 -94 6.2 18.2 5.95 91.3
1 0IW101-04A -0.2 -83 6.4 18.0 4.37 91.0
1 1IW101-04B 1.8 -41 6.3 17.9 0.44 91.1
1 2IW101-04C 0.0 -106 6.8 18.4 0.90 91.0
1 3IW101-05A -0.2 -78 6.2 18.0 4.59 91.9
141WIW11-05B -0.2 -78 6.2 18.0 4.59 90.7
1 5IW101-05C 0.0 -99 6.6 18.3 0.89 90.6
1 6IW101-06A -0.3 -107 6.4 18.0 1.22 91.4
1 7IW101-06B 3.3 77 6.0 18.8 0.46 91.5
1 8IW101-06C 0.1 -98 6.4 18.4 2.75 91.4
1 9IW101-07A 6.5 -141 6.3 18.7 0.46 92.1
20 IW101-07B -0.1 -135 6.9 18.1 2.01 92.1
2 1WI011-07C -0.1 -32 6.0 18.5 7.83 92.1
22 IW101-08A -0.3 -95 6.4 18.2 0.49 91.5
23 IW101-08B 5.9 -183 6.6 18.8 0.48 91.6
24 IW101-08C -0.3 -124 6.8 18.5 3.47 92.0
25 IW101-09A 8.2 -202 6.8 18.8 0.93 91.9
26 IW10I-09B -0.5 -71 6.4 18.3 2.73 91.8
27 IW101-09C 0.1 -5 6.0 18.5 4.95 91.8
28 PMW1O1-01A 11.0 -88 6.8 19.6 2.81 90.2
29 PMW101-O1B 7.6 -34 6.5 19.2 1.98 90.4
30 PMW101-02A 6.2 - -22 6.5 19.6 0.58 91.0
31 PMW101-02B 5.9 -58 6.5 19.3 0.70 91.2
32 PMW101-03A 5.9 4 6.6 19.1 0.73 91.3
33 PMW101-03B 1.4 -76 6.6 19.1 0.84 91.3
34 PMWIO1-04A 6.8 9 6.6 20.3 0.61 90.6
35 PMW101-04B 2.0 -35 6.4 19.9 2.49 91.1
36 PMW101-0SA 2.1 -56 6.5 19.4 0.53 90.8
37 PMW1OI-05B 1.9 5 6.3 19.3 0.32 91.2
38 PMW1O1-06A 3.8 5 1 6.1 20.4 0.36 91.4
39 PMW1O1-06B 1.6 -49 6.4 20.1 0.43 91.5
40 PMW101-07A 4.3 85 6.2 18.6 0.44 91.7
4 1PMW101-078 1.6 126 6.2 19.1 0.24 91.8
42 PMW101-08A 3.5 105 6.3 19.4 0.54 92.4
43 PMW101-088 3.2 134 6.0 19.4 0.13 92.4
44 MW-101T 0.2 -35 6.4 18.7 0.36 90.5
45 MW-101B 0.1 -17 6.3 17.9 0.37 90.5
46 DR1-3 2.4 26 6.4 17.7 0.43 92.0
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1613185
INJECTION 34

PRE-INJECTION FIELD MEASUREMENTS
YEAR TWO REMEDIAL ACTION OPERATIONS REPORT

Main Installation - Defense Depot Memphis, Tennessee

START: 28-Apr-08 END: 30-Apr-08
Oxidation

Dissolved Reduction Preinjection
Oxygen Potential Temperature Conductivity Water Depth

Well ID (mg/L) (mv) pH (Celsius) (MS/cm) (ft, btoc)
TTA-11, MW-21 Area

47 IW21-01A 0.3 -75 6.4 17.9 7.60 92.4
48 IW21 -01 B 5.3 -157 6.4 17.9 0.90 92.5
49 IW21-02A 0.9 -18 6.0 17.9 0.29 92.6
50 IW21-02B 3.6 62 5.8 17.9 0.27 92.7
51 IW21-03A 4.2 85 6.0 17.8 0.38 91.3
52 IW21-03B 0.0 -93 6.2 18.0 5.46 91.0
53 IW21-04A 4.2 -29 6.1 18.0 0.50 91.2
54 IW21-04B 1.1 -91 6.5 18.2 0.75 91.3
55 IW21-05A 0.1 -153 7.0 17.9 4.03 90.6
56 IW21-05B 4.4 -20 6.0 17.9 0.41 90.7
57 PMW21-01 3.4 151 6.0 17.6 0.30 92.6
58 PMW21-02 4.5 172 6.0 18.9 0.26 91.6
59 PMW21-03 5.6 174 6.0 19.9 0.25 91.0
60 PMW21-04 4.1 176 6.0 19.6 0.31 90.8
61 PMW21-05 6.2 141 6.1 19.7 0.27 89.1
62 MW-21 5.8 167 6.0 19.7 0.26 92.8
63 MW-115 2.8 170 6.0 19.3 0.25 90.5

TTA-2
64 IW92-01 16.4 -75 6.2 19.9 3.54 86.0
65 IW92-02 7.7 -56 6.0 19.7 3.13 86.1
66 IW92-03 1.7 -45 6.2 19.8 9.42 91.7
67 IW92-04 1.9 -59 6.2 19.7 9.65 92.7
68 IW92-05 1.6 -99 6.6 20.3 3.30 T.O.C
69 IW92-06 1.0 -110 6.8 20.3 10.37 92.4
70 IW92-07 5.8 -38 6.1 20.4 1.38 94.2
71 IW92-08 1.2 -85 6.4 20.9 11.63 94.6
72 IW85-01 16.6 -35 5.8 20.6 0.63 94.5
73 IW85-02 0.0 -103 6.2 20.5 9.51 96.1
74 IW85-05 36.7 -122 6.1 20.6 0.33 96.7
75 IW85-06 4.3 -92 6.2 20.6 1.10 97.0
76 PMW92-01 1.9 132 6.2 21.7 0.30 94.6
77 PMW92-02 1.3 -63 7.0 21.9 1.85 94.7
78 PMW92-03 8.0 167 6.0 20.7 0.36 94.0
79 PMW92-04 4.1 116 6.0 21.7 0.26 95.1
80 PMW92-05 5.7 179 5.3 22.1 0.21 93.3
81 PMW92-06 6.1 0 6.3 23.3 1.82 95.8
82 PMW85-01 6.0 101 6.0 23.3 0.25 97.9
83 PMW85-04 5.0 14. 6.2 21.2 1.16 98.1
84 PMW85-05 4.4 162 5.4 23.9 0.18 97.0
85 MW-85 4.1 29 6.1 23.2 0.48 98.9
86 DR2-1 1.7 108 6.2 23.4 0.42 88.3
87 DR2-5 6.5 178 5.7 23.8 0.16 96.4
88 IW-01 6.5 200 5.0 22.6 0.26 95.6
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INJECTION 35
PRE-INJECTION FIELD MEASUREMENTS

YEAR 'TWO REMEDIAL ACTION OPERATIONS REPORT
Main instatlidtidn - Defense Depot Memphis, Tennessee

START: 27-May-08 END: 29-May-08
Oxidation

Dissolved Reduction Preinjection
Oxygen Potential Temperature Conductivity Water Depth

Well ID (mg/L) (my) pH (Celsius) (MS/cm) (1t. btoc)
TTA-l, MW-1O1 Area
1 IW101-01A 1.3 -66 6.3 18.0 3.52 89.9
2 IW101-01B -0. 1 -106 6.6 17.9 0.49 89.9
3 IW101-01C 0.1 -131 6.8 18.5 1.05 89.9
4 IW101-02A 0.3 -119 7.3 18.4 0.23 90.6
5 1W101-02B 0.2 -319 11.6 18.4 0.71 90.3
61IWI01-02C 0.1 -117 6.7 18.5 0.35 90.7
7 IW101-03A 0.1 -100 6.3 18.1 0.64 91.0
8 IW101-03B 0.1 .24.8 6.2 18.1 0.28 91.0
9 IW101-03C 0.0 -92 6.2 18.6 2.86 91.1
1 0IW101-04A -0. 1 -101 6.3 18.2 3.88 90.9
11 11W101-04B 0.0 -98 6.5 18.1 0.43 90.8
1 2IW101-04C 0.0 -125 6.7 18.6 0.94 90.8
1 3IW101-05A 0.1 -118 6.7 18.5 1.02 90.5
1 4IW1O1-O5B 0.1 -137 6.5 18.5 0.30 90.6
1 5IW101-05C 0.0 -76 6.1 18.5 4.14 90.6
1 6IW101-06A 0.0 -118 6.3 18.4 1.32 91.2
1 7IW1O1-06B 0.1 -27 6.2 18.3 0.26 91.2
1 8IW1O1-06C 0.1 -104 6.4 18.8 2.89 91.1
1 9 W101-07A 0.4 -107 6.3 18.5 0.27 91.9
20 IW101-07B 0.1 -139 7.0 18.5 0.23 91.9
2 1IW101-07C 0.0 -37 6.0 18.8 7.10 91.8
22 IW101-08A 1.0 -98 6.6 18.3 0.62 91.4
23 IW101-08B -0.3 -120 6.8 18.3 0.91 91.6
24 IW101-08C -0.1 -87 7.0 18.7 4.05 92.0
25 IW1O1-09A 0.3 -186 6.8 18.7 0.60 91.7
26 IW101-09B -0. 1 -128 6.5 18.9 2.06 91.6
27 1WI01-09C 0.1 -33 6.0 18.9 1.06 91.6
28 PMW1O1-O1A 3.4 -45 6.8 21.1 2.75 90.1
29 PMW1O1-O1B 10.0 -6 6.4 21.5 1.35 90.3
30 PMW101-02A 5.2 53 6.5 22.5 0.41 90.8
3 1PMW101-02B 1.4 -18 6.6 21.5 0.67 91.2
32 PMW1O1-03A 1.4 7 6.8 22.1 0.67 91.2
33 PMW101-03B 2.1 -43 6.7 21.7 0.64 91.2
34 PMW1O1-04A 6.5 99 6.6 22.9 0.44 90.5
35 PMW1O1-04B 1.0 26 6.4 21.6 0.40 91.1
36 PMW101-05A 0.5 -4 6.5 21.7 0.44 90.8
37 PMW1O1-05B 1.5 73 6.3 21.6 0.24 91.2
38 PMW1O1-06A 4.6 ill 6.3 23.2 0.29 91.3
39 PMWI01-06B 8.6 38 6.4 19.4 0.40 91.6
40 PMW1O1-07A 4.4 109 6.3 19.8 0.45 91.6
4 1PMW101-07B 4.7 0 8.1 19.8 0.23 91.8
42 PMW1OI-08A 9.1 20 6.5 20.3 0.70 92.4
43 PMW1O1-08B 3.4 117 6.2 20.4 0.15 92.3
44 MW-101T 1.0 -16 6.4 19.1 0.33 90.5
45 MW-101B -89.0 1 1 6.3 17.9 0.32 90.5
46 DR1-3 5.8 86 6.4 19.3 0.44 92.0
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INJECTION 35
PRE-INJECTION FIELD MEASUREMENTS

YEAR TWO REMEDIAL ACTION OPERATIONS REPORT
Main Installation - Defense Depot Memphis, Tennessee

START: 27-May-08 END: 29-May-08
Oxidation

Dissolved Reduction Preinjection
Oxygen Potential Temperature Conductivity Water Depth

Well ID (mg/L) (my) pH (Celsius) (MS/cm) (ft, btoc)
TTA-1, MW-21 Area

47 1W21-01A 0.5 -62 6.6 17.9 4.63 92.4
48 1W21-01B 2.4 -60 6.5 18.1 1.19 91.5
49 1W21-02A 4.8 54 6.2 18.0 0.30 92.6
50 1W21-028 -0.1 -14 6.1 18.1 9.83 92.7
51 1W21-03A 4.1 34 6.2 17.9 0.33 91.4
52 1W21-03B -0.1 -86 6.5 18.1 4.55 91.1
53 1W21-04A 4.9 -92 6.5 18.1 0.47 91.2
54 1W21-04B 0.4 -106 6.7 18.2 1.35 91.4
55 1W21-05A 0.2 -74 6.3 18.2 2.53 90.8
56 1W21-05B 2.5 -98 6.5 18.1 1.81 90.8
57 PMW21-01 3.0 108 6.1 19.8 0.34 92.6
58 PMW21-02 8.3 160 6.5 19.8 0.34 91.6
59 PMW21-03 6.7 178 6.2 20.6 0.26 91.0
60 PMW21-04 2.8 182 6.0 19.6 0.33 90.9
61 PMW21-05 6.8 165 6.0 19.8 0.28 89.0
62 MW-21 7.6 169 6.0 21.0 0.26 92.9
63 MW-1uS 2.6 184 6.1 19.9 0.25 90.6

TTA-2
64 1W92-01 -0.7 -146 6.5 20.1 8.34 85.6
65 1W92-02 8.1 -88 6.4 20.2 0.45 85.7
66 1W92-03 4.7 -56 6.2 20.2 0.88 91.5
67 1W92-04 1.0 -100 6.8 20.3 3.24 92.6
68 1W92-05 -1.1 -152 7.1 20.9 11.38 92.0
69 1W92-06 0.1 -119 7.0 20.4 10.48 91.9
70 1W92-07 1.3 -36 6.2 20.6 1.18 94.0
71 1W92-08 -0.5 -98 6.9 20.7 13.77 94.4
72 1W85-01 8.4 26 6.3 20.6 7.74 94.4
73 IW85-02 7.9 40 6.4 21.3 11.52 96.1
74 1W85-05 1.7 58 6.2 20.6 0.73 96.7
75 1W85-06 6.5 26 6.2 20.9 7.34 96.9
76 PMW92-01 11.7 68 6.5 22.2 2.86 94.4
77 PMW92-02 8.7 -54 7.0 22.3 2.73 94.7
78 PMW92-03 3.4 77 6.6 22.6 0.48 93.9
79 PMW92-04 2.5 89 6.4 23.2 0.28 95.0
80 PMW92-05 3.4 152 5.8 26.8 0.28 93.2
81 PMW92-06 10.1 -18 6.6 24.4 2.58 95.7
82 PMW85-01 5.7 86 *6.5 23.2 0.41 97.8
83 PMW85-04 7.7 -21 6.4 27.7 2.04 98.1
84 PMW85-05 5.2 88 6.1 24.8 0.53 97.0
85 MW-85 1.9 60 6.3 25.0 0.48 98.8
86 DR2-1 9.9 190 6.3 23.4 0.34 88.2
87 DR2-5 4.7 115 S.8 0.2 24.68 96.3
88 IW-01 4.7 121 5.7 24.0 0.90 95.5
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INJECTION 36

PRE-INJECTION FIELD MEASUREMENTS
YEAR TWO REMEDIAL ACTION OPERATIONS REPORT

Main Installation - Defense Depot Memphis, Tennessee

START: 9-Jun-08 END: 18-Jun-08
Oxidation

bissolved Reduction Preinjection
Oxygen Potential Temperature Conductivity Water Depth

Well ID (mg/L) (my) pH (Celsius) (MS/cm) (ft, btoc)
TTA-i MW-101 Area
1 IW101-0lA 1.5 -13 6.2 21.5 3.97 89.8
2 IW1O1-01B 0.2 -42 6.3 23.9 0.54 84.8
3 IW101-01C 0.0 -50 6.1 23.2 0.50 89.8
4 IW101-02A 0.0 -128 6.2 23.9 1.13 90.0
S IW101-02B 0.8 -103 6.3 24.2 0.74 90.9
6 1W101-020 0.5 -35 6.1 23.8 0.78 90.7
7 1W101-03A 3.2 -30 6.1 23.1 1.03 K90
8 1W101-03B 2.5 -107 6.3 21.8 1.11 90.9
9 IW101-03C 1.7 -44 6.0 21.8 1.10 91.0
10 IW101-04A 0.0 -51 6.2 21.5 3.91 91.0
1 1IW101-04B 6.5 -20 6.4 20.8 0.67 90.8
12 IW101-04C 1.3 -20 6.6 21.3 0.57 90.8
13 IW101-0SA 3.5 32 6.1 23.3 4.06 90.8
14 IW101-05B 7.1 155 6.2 20.8 0.39 90.4
15 IW101-05C 4.0 -31 6.4 20.4 0.53 90.4
16 IW1O1-06A 0.3 18 6.2 21.3 1.56 91.1
17 1I011-06B 3.0 64 6.2 21.3 0.39 91.2
18 IW1O1-06C 0.9 0 6.2 20.8 0.46 91.1
19 IW1O1-07A 1.5 -75 6.2 23.9 0.50 91.8
20 IW1O1-O7B 0.7 -55 6.6 25.5 0.48 91.7
21 IW1O1-07C 5.8 16 6.2 24.4 0.66 91.8
22 IW101-08A 2.4 -21 6.5 21.6 0.63 91.1
23 IW101-08B 8.0 -126 6.7 19.9 0.66 91.4
24 1W101-08C 1.4 -40 6.4 21.3 1.14 91.9
25 IW1O1-09A 4.7 1 1 6.2 24.4 0.52 91.7
26 IW101-09B 0.3 -20 6.2 23.4 3.34 91.6
27 IW1O1-09C 4.0 73 5.8 22.8 1.42 91.5
28 PMW101-01A 20,9 -109 6.5 22.6 2.66 89.9
29 PMW1O1-O1B 3.8 -68 6.2 21.4 0.84 90.1
30 PMW1O1-02A 4.6 -45 6.4 22.3 0.53 90.7
31 PMW1O1-02B 0.8 -103 6.3 24.2 0.74 90.9
32 PMW101-03A 6.5 -67 6.9 21.1 0.80 92.2
33 PMW101-03B 5.0 -87 6.7 20.7 0.77 91.2
34 PMW101-04A 16.5~ -38 7.1 20.5 0.67 90.5
35 PMW101-04B 1.8 -32 6.5 21.0 0.46 91.0
36 PMW101-05A 4.6 43 6.5 21.1 0.58 90.7
37 PMW101-05B 5.5 50 6.6 20.9 0.55 91.1
38 PMW1O1-06A 6.3 102 6.2 20.5 0.38 91.3
39 PMWIO1-06B 8.3 47 6.4 23.9 0.49 91.3
40 PMW1O1-07A 11.4 87 6.3 22.7 0.51 91.4
41 PMW101-07B 2.2 147 6.0 21.9 0.23 91.6
42 PMW1O1-08A 4.1 16 6.4 23.8 0.65 92.1
43 PMW1O1-08B 4.5 94 6.2 21.6 0.42 92.1
44 MW-10iT 1.2 158 6.1 23.8 0.39 90.4
45 MW-101B 0.9 47 6.2 21.5 0.40 90.4
46 DR1 -3 4.4 44 6.4 20.9 0.47 92.8
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INJECTION 36
PRE-INJECTION FIELD MEASUREMENTS

YEAR TWO REMEDIAL ACTION OPERATIONS REPORT
Main Installation - Defense Depot Memphis, Tennessee

START: 9-Jun-08 END: 18-Jun-08
Oxidation

Dissolved Reduction Preinjection
Oxygen Potential Temperature Conductivity Water Depth

Well ID (mg/L) (mv) pH (Celsius) (MS/cm) (ft. btoc)
TTA-1, MW-21 Area

47 1W21-01A 7.1 -31 6.4 22.7 1.78 92.4
48 1W21-01B 6.7 -28 6.7 20.4 1.22 92.5
49 1W21-02A 8.5 -8 6.2 20.2 0.33 92.5
50 1W21-02B 10.1 8 6.0 19.0 0.26 92.5
51 1W21-03A 3.1 2 6.2 18.8 0.32 91.2
52 1W21-03B 0.4 -84 6.3 19.3 1.45 90.7
53 1W21-04A 0.0 -89 6.4 19.3 1.00 91.0
54 1W21-04B 0.0 -22 6.5 20.3 0.97 91.1
55 1W21-05A 0.0 -30 6.1 20.9 4.54 90.7
56 1W21-O5B 0.0 -122 6.5 20.1 0.59 90.5
57 PMW21-01 4.7 161 6.1 20.0 0.31 92.3
58 PMW2I-02 3.8 162 6.0 22.9 0.28 91.3
59 PMW21-03 5.3 168 6.0 22.8 0.27 90.7
60 PMW21-04 3.2 148 6.0 22.5 0.35 90.6
61 PMW21-05 6.8 204 6.0 23.9 0.30 88.7
62 MW-21 7.5 199 5.9 21.1 0.29 92.5
63 MW-115 1.9 137 6.0 21.6 0.28 90.5

TTA-2
64 1W92-01 7.1 -31 6.4 22.7 1.78 92.4
65 1W92-02 3.4 -228 13.0 24.9 2.43 94.4
66 1W92-03 4.5 -182 13.1 28.3 9.14 91.3
67 1W92-04 2.5 -160 12.0 27.0 10.10 92.2
68 1W92-05 5.5 -191 10.8 24.8 9.90 91.5
69 1W92-06 4.3 -230 12.9 27.9 9.00 92,3
70 iW92-07 0.5 -151 6.3 24.4 9.00 94.0
71 1W92-08 2.0 -108 6.3 31.2 5.91 94.2
72 1W85-01 0.3 -88 6.2 23.4 3.41 94.3
73 1W85-02 0.0 -98 6.3 23.1 1.60 95.8
74 1W85-05 1.6 -69 6.2 23.5 1.00 96.2
75 1W85-06 0.0 -95 6.3 24.1 2.06 96.7
76 PMW92-01 4.7 161 6.1 20.0 0.31 92.3
77 PMW92-02 3.4 -228 13.0 24.9 2.43 94.4
78 PMW92-03 6.0 89 6.2 24.2 0.31 93.7
79 PMW92-04 3.9 -136 10.3 25.8 0.38 94.8
80 PMW92-05 4.1 112 5.9 27.8 0.19 93.7
81 PMW92-06 0.0 -174 6.3 27.9 1.06 95.5
82 PMW85-01 7.2 35 6.2 23.4 0.17 97.7
83 PMW85-04 1.6 -103 6.4 27.7 2.90 97.9
84 PMW85-05 2.7 -46 6.0 24.7 0.36 96.9
85 MW-85 0.0 -111 6.2 26.9 0.37 98.7
86 DR2-1 3.1 70 6.7 27.5 99.90 88.0
87 DR2-5 6.5 106 6.1 25.6 0.15 96.2
88 IW-Ol 0.0 -74 5.7 25.2 0.55 95.4
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1013190
INJECTION 37

PRE-INJECTION FIELD MEASUREMENTS
YEAR TWO REMEDIAL ACTION OPERATIONS REPORT

Main Installation - Defense Depot Memphis, Tennessee

START: 28-Jul-08 END: 31 -Aug-08
'!sf) I Oxidation

Dissolveld Reduction Preinjection
Oxygen Potential Temperature Conductivity Water Depth

Well ID (mgIL) (my) pH (Celsius) (mS/cm) (ft. btoc)
TTA-1, MW-1O1 Area
1 IW101-01A 1.3 -178 6.4 18.3 4.42 89.9
2 IW101-01B 0.2 -168 6.8 18.3 0.24 89.8
3 IW101-01C 0.0 46 6.4 18.3 0,19 90.8
4 1IW11-02A 0.0 -142 6.2 18.6 0.38 90.1
5 IW101-02B 0.0 -141 7.0 18.5 0.25 90.2
6 IW101-02C 0.0 -114 6.4 18.9 0.17 90.6
7 1WI01-03A 1.2 -127 6.4 18.2 0.82 .90.9

8 1WI01-03B 0.0 -149 6.3 18.7 0.18 90.8
9 IW101-03C 0.0 -113 6.1 18.8 0.11 90.9
10 IW101-04A 5.2 -155 6.2 18.5 4.73 90.8
1 1IW101-04B 1.1 -113 7.1 18.0 0.44 90.7
12 IW101-04C 0.0 -110 6.9 18.7 0.19 90.7
13 1I01~-05A 0.0 -149 6.2 18.6 4.95 90.8
14 IW101-05B 2.5 115 6.0 18.0 0.38 90.5
15 IW101-05C 1.2 -101 6.5 18.5 0.86 90.4
16 IW101-06A 1.7 -130 6.4 18.1 1.48 91.2
17 IWIO1-06B 0.9 -1 6.0 18.2 0.28 91.2
118 IW1O1-06C 0.6 -163 6.5 19.1 0.25 91.2
19 IW1O1-07A 1.2 -114 6.4 18.3 0.31 91.7
20 IW1O1-07B 0.0 -252 11.3 18.9 0.31 91.8
21 IW101-07C 0.0 -145 6.2 19.0 0.39 91.7
22 IW1O1-08A 1.3 -106 6.2 18.3 0.42 91.2
23 IW10I-08B 1.4 -185 6.7 19.1 0.17 91.3
24 1IW11-08C 1.2 .146.3 6.7 18.9 3.92 91.8
25 IW1O1-09A 1.0 -132 7.2 18.4 0.57 90.1
26 1IW11-09B 1.0 -169 6.3 19.0 2.51 91.4
27 1IW01-09C 1.9 -57 5.8 18.9 1.11 91.4
28 PMWIO1-O1A 1.7 -81 6.9 23.4 2.72 90.0
29 PMW1O1-O1B 1.2 -128 6.7 21.8 1.56 90.1
30 PMW1O1-02A 1.0 -55 6.3 23.9 0.50 90.7
31 PMW1O1-02B 0.6 -92 6.6 23.9 0.70 90.9
32 PMW101-03A 1.2 -73 6.9 23.5 0.75 91.1
33 PMW101-03B 0.6 -104 6.7 23.7 0.74 91.1
34 PMW101-04A 4.8 -33 7.1 28.7 0.63 90.3
35 PMW1O1-04B 1.4 -47 5.3 21.9 0.42 90.9
36 PMW1O1-05A 0.3 -68 5.0 23.5 0.47 90.6
37 PMW101-05B 0.4 -21 7.6 21.1 0.25 90.9
38 PMW101-06A 0.7 31 3.8 25.1 0.33 91.2
39 PMW1O1-06B 0.2 -73 4.2 24.6 0.39 91.2
40 PMWIO1-07A 15.1 57 7.9 22.8 0.47 91.3
41 PMW1O1-07B 12.4 91 4.4 22.1 0.23 91.5
42 PMW1O1-08A 6.4 76 4.0 24.3 0.56 92.0
43 PMW1O1-08B 5.6 70 3.9 24.4 0.19 92.0
44 MW-10iT 4.2 121 6.4 19.9 0.38 90.3
45 MW-101B 1.6 81 6.3 17.9 0.38 90.3
46 DR1-3 2.1 7 6.3 22.7 0.45 91.7
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1013191

INJECTION 37
PRE-INJECTION FIELD MEASUREMENTS

YEAR TWO REMEDIAL ACTION OPERATIONS REPORT
Main Installation - Defense Depot Memphis, Tennessee

START: 28-Jul-08 END: 31-Aug-08
Oxidation

Dissolved Reduction Preinjection
Oxygen Potential Temperature Conductivity Water Depth

Well ID (mcilL) (my) pH (Celsius) (MS/cm) (ft, btoc)
TTA-1, MW-21 Area

47 1W21-01A 2.2 -183 6.4 18.0 0.23 92.1
48 1W21 -O1B 2.4 -85 6.2 18.5 5.82 92.2
49 1W21-02A 5.2 25 6.0 18.1 0.12 92.4
50 1W21-02B 2.6 -127 6.0 17.9 0.25 92.5
51 1W21-03A 1.4 34 6.1 17.9 0.11 91.1
52 1W21-03B 2.1 -158 6.2 17.9 0.14 90.8
53 1W21-04A 2.1 -173 6.5 18.2 0.22 91.0
54 1W21-04B 4.3 -138 6.2 18.2 0.18 91.1
55 1W21-05A 3.2 -168 6.5 18.2 0.64 90.5
56 1W21-05B 1.5 -91 6.2 18.2 0.12 90.5
57 PMW21-01 1.2 97 3.9 22.0 0.34 92.2
58 PMW21-02 5.6 87 5.8 23.9 0.25 91.2
59 PMW21-03 4.9 96 5.7 29.0 0.26 90.6
60 PMW21-04 6.7 129 6.5 21.9 0.31 90.5
61 PMW21-05 4.6 94 2.9 24.2 0.30 88.7
62 MW-21 4.7 127 5.7 24.8 0.25 92.4
63 MW-11S1 3.0 62 6.6 21.7 0.30 90.2

TTA-2
64 1W92-01 1.5 -74 6.1 20.1 0.13 84.8
65 1W92-02 5.0 -165 6.1 20.0 0.63 85.0
66 1W92-03 7.5 -140 6.2 20.1 3.58 91.2
67 1W92-04 4.5 -187 6.6 20.3 4.56 92.1
68 1W92-05 1.7 -255 7.4 20.7 9.00 91.7
69 1W92-06 0.5 -233 7.2 20.4 9.00 91 .8
70 1W92-07 0.4 -156 6.5 20.5 0.56 93.7
71 1W92-08 0.5 -150 6.7 20.9 5.42 93.9
72 1W85-01 0.5 -114 6.0 20.5 0.32 94.1
73 1W85-02 0.0 -55 5.6 22.5 6.06 95.6
74 IW85-05 0.0 -185 6.4 20.4 0.25 95.9
75 1W85-06 0.0 -165 6.5 20.8 0.67 96.6
76 PMW92-01 4.6 -82 7.0 25.6 12.12 94.0
77 PMW92-02 2.3 -140 7.8 24.3 2.57 94.3
78 PMW92-03 2.3 31 7.0 23.7 0.47 93.5
79 PMW92-04 2.2 -67 7.0 24.5 0.48 94.6
80 PMW92-05 4.2 115 6.2 28.0 0.24 93.4
81 PMW92-06 1.7 -115 7.2 27.7 1.08 95.3
82 PMW85-01 4.6 92 6.4 25.5 0.22 97.4
83 PMW85-04 1.6 -101 6.9 29.7 1.75 97.7
84 PMW85-05 1.5 -10 6.4 25.4 0.26 98.6
85 MW-85 1.9 1 6.7 27.9 0.31 98.5
86 DR2-1 4.1 99 6.4 30.1 0.30 87.7
87 DR2-5 6.2 57 6.1 26.5 0.08 96.0
88 IW-01 2.6 -17 6.2 24.3 0.65 95.2
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1J5t JjCt
INJECTION 38

PRE-INJECTION FIELD MEASUREMENTS
YEAR TWO REMEDIAL ACTION OPERATIONS REPORT

Main Installation - Defense Depot Memphis, Tennessee

START: 25-Aug-08 END: 27-Aug-08
Oxidation

Dissolved Reduction Preinjection
Oxygen Potential Temperature Conductivity Water Depth

Well ID (mg/) (my) pH (Celsius) (MS/CM) (ft. btoc)
TT-I, MW-1O1 Area
1 IW101-01A 1.6 -33 6.1 18.1 4.03 89.9
2 IW101-01B 6.1 -256 6.1 18.9 1.54 89.8
3 IW101-01C 0.2 -123 6.4 18.3 9.88 89.8
4 IW101-02A 3.1 -99 6.2 18.0 0.11 90.0
5 IW101-02B 0.6 -121 6.0 18.4 8.79 90.1
6 1WI01-02C 0.0 -284 5.9 19.0 0.79 90.5
7 1WI01-03A 7.8 -90 5.8 18.1 1.22 90.8
8 IW101-038 0.0 -249 5.9 19.0 1.08 90.8
9 IW1O1-03C 0.0 -76 6.0 18.6 2.63 90.8
10 IW1O1-04A 0.1 -119 6.1 18.1 7.60 90.9
11 1IW101-04B 0.0 -252 6.4 18.9 7.16 90.7
12 1IW11-04C 0.1 -135 6.2 18.5 5.58 90.7
13 1I01~-05A 0.8 -116 6.0 18.2 5.99 90.8
14 IW101-05B 0.0 -223 5.6 19.0 0.10 90.4
15 IW101-05C 5.9 -126 5.9 18.7 3.59 90.4
16 IW101-06A 0.9 -105 5.9 18.1 2.37 91.0
17 IW1O1-06B 0.0 -189 5.5 19.3 1.63 91.1
18 IW101-06C 0.0 -161 5.6 19.4 1.26 91.1
19 IW101-07A 0.0 -250 5.8 19.1 0.90 91.6
20 IW101-07B 0.0 -150 6.3 18.3 18.01 91.7
21 1W101-07C 0.0 -90 5.8 19.3 1.76 91.6
22 1I011-08A 0.0 -196 6.3 19.3 1.84 91.2
23 IW101-08B 3.6 -116 5.9 18.4 6.01 91.3
24 IW1O1-08C 0.0 -182 6.1 19.4 2.13 91.7
25 IW101-09A 4.1 -162 6.4 18.3 0.64 91.5
26 1W101-09B 0.0 -170 6.3 19.3 4.64 91.4
27 IW1O1-09C 0.2 -64 5.9 18.7 1.86 91.4
28 PMW101-01A 3.2 -97 7.1 22.0 2.74 90.0
29 PMW101-01B 5.4 -71 6.7 21.4 1.60 90.1
30 PMW101-02A 3.3 -32 6.4 22.9 0.49 90.8
31 PMW101-028 3.1 -81 6.6 22.2 0.67 91.0
32 PMW1O1-03A 3.2 -75 7.0 20.9 0.76 91.1
33 PMW1O1-03B 2.9 -95 6.8 21.2 0.68 91.1
34 PMW1O1-04A 8.2 -5 7.5 22.6 0.46 90.4
35 PMW101-04B '2.4 -28 6.5 21.6 0.42 91.0
36 PMW1O1-05A 2.5 -73 6.6 21.9 0.60 90.7
37 PMW1O1-05B 1.9 55 6.5 21.0 0.22 91.1
38 PMW1O1-06A 2.3 -49 6.4 22.1 0.41 91.3
39 PMW101-06B 0.0 -147 6.6 22.0 0.20 91.3
40 PMW101-07A 0.9 -74 6.4 23.5 0.21 91.3
41 PMW101-07B 2.2 134 6.2 22.5 0.23 91.5
42 PMW101-08A 1.7 -119 5.8 22.2 1.00 92.0
43 PMW1OI-088 2.6 -2 5.9 22.7 5.19 92.0
44 MW-10iT 0.0 89 5.8 18.9 0.47 90.3
45 MW-lola 0.0 72 6.1 18.6 0.47 90.3
46 DR1-3 2.9 -40 6.5 21.7 0.47 91.7
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INJECTION 38
PRE-INJECTION FIELD MEASUREMENTS

YEAR TWO REMEDIAL ACTION OPERATIONS REPORT
Main Installation - Defense Depot Memphis, Tennessee

START: 25-Aug-08 END: 27-Aug-08
Oxidation

Dissolved Reduction Preinjection
Oxygen Potential Temperature Conductivity Water Depth

Well ID (mci/L) (my) pH (Celsius) (MS/cm) (ft. btoc)
TTA-1, MW-21 Area

47 1W21-01A 3.4 -87 6.4 18.0 8.93 92.0
48 1W21 -OIB 7.4 -169 5.9 18.4 8.80 92.2
49 1W21-02A 13.9 -51 5.4 18.1 1.93 92.3
50 1W21-02B 8.6 -121 5.6 18.3 4.05 92.4
51 1W21-03A 1.6 -190 5.4 18.2 0.90 91.0
52 1W21-03B 0.0 -177 5.9 18.5 27.49 90.7
53 1W21-04A 1.5 -106 6.1 18.1 5.86 90.9
54 1W21-04B 2.6 -207 6.2 18.6 6.60 91.1
55 1W21-05A 0.3 1 9 7.6 18.8 0.16 90.4
56 1W21-05B 0.1 -114 6.2 18.4 6.28 91.5
57 PMW21-01 2.2 1 4 5.6 19.6 0.54 92.2
58 PMW21-02 1.7 -5 6.1 20.3 0.30 91.3
59 PMW21-03 3.8 97 6.2 21.4 0.27 90.7
60 PMW21-04 1.5 1 0 6.0 20.4 0.35 90.6
61 PMW21-05 6.0 185 6.1 2210.30 88.7
62 MW-21 4.5 134 6.0 20.3 0.27 92.5
63 MW-1 S 0.7 81 6.1 20.2 0.28 90.3

TTA-2
64 1W92-01 0.6 -317 6.3 20.5 10.49 85.6
65 1W92-02 0.6 -197 6.2 20.3 4.44 81.9
66 1W92-03 0.4 -391 6.5 20.3 10.41 91.1
67 1W92-04 0.3 -381 6.4 20.5 16.76 91.4
68 1W92-05 0.3 -387 6.7 20.8 17.93 91.5
69 1W92-06 0.0 -255 6.9 20.5 12.60 91.6
70 1W92-07 0.0 . -108 6.4 20.6 8.52 93.5
71 1W92-08 0.0 -117 6.6 20.8 7.51 93.7
72 1W85-01 0.0 -107 6.5 20.6 8.00 94.0
73 1W85-02 0.0 -135 6.7 20.7 9.00 95.5
74 1W85-05 0.0 -77 6.2 20.6 0.52 95.5
75 1W85-06 0.0 -144 6.6 20.7 9.00 96.8
76 PMW92-01 6.4 -96 6.7 23.2 14.96 94.0
77 PMW92-02 3.7 -117 7.3 23.9 2.91 94.3
78 PMW92-03 3.3 38 6.6 22.9 0.56 93.4
79 PMW92-04 0.9 1 7 6.3 23.8 0.38 94.6
80 PMW92-05 2.1 -43 6.1 25.7 0.31 93.5
81 PMW92-06 11.9 -lOS 6.8 24.4 1.44 95.3
82 PMW85-01 3.8 -63 6.3 23.6 0.37 97.3
83 PMW85-04 6.0 -58 6.6 26.3 2.28 97.8
84 PMW85-05 6.0 135 4.5 24.8 0.41 96.7
85 MW-85 2.9 60 6.2 24.6 0.25 98.7
86 DR2-1 2.4 161 6.1 25.3 0.30 87.7
87 DR2-5 7.1 118 6.2 24.1 0.19 95.6
88 IW-01 1.0 39 5 .4 25.3 0.26 95.2
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'1Ot39 94
INJECTION 39

PRE-INJECTION FIELD MEASUREMENTS
YEAR TWO REMEDIAL ACTION OPERATIONS REPORT

Main Installation - Defense Depot Memphis, Tennessee

START: 22-Sep-08 END: 24-Sep-08
Oxidation

Dissolved Reduction Preinjection
Oxygen Potential Temperature Conductivity Water Depth

Well ID (mQIL) (my) pH (Celsius) (MS/CM) (ft. btoc)
TTA-1, MW-1O1 Area I
1 IW101-01A 0.4 -160 5.9 18.3 9.99 90.3
2 1I01~-01B 9.5 -270 6.0 18.7 3.91 90.1
3 IW101-01C 0.2 -62 5.2 18.5 0.56 90.1
4 IW101-02A 0.4 -135 5.7 18.5 0.26 90.3
5 IW101-02B 0.0 -313 11.6 19.0 2.47 90.4
6 IW101-02C . 2.6 -219 5.5 18.9 2.59 90.7
7 )W101-03A 0.0 -240 5.7 18.8 2.17 91.2
8 IW1O1-03B 7.1 -201 6.4 18.7 2.59 91.1
9 1W101-03C 10.2 -205 5.8 19.1 4.86 91.1
10 1I0l1-04A 0.0 -161 5.8 18.6 9.99 91.2
11 IW101-048 1.3 -264 6.3 18.7 1.05 91.1
12 IW101-04C 0.0 -121 5.8 18.7 3.75 91.0
13 IW101-05A 7.7 -204 6.0 19.0 9.82 91.0
14 IW10I-05B 0.0 -122 5.5 18.8 2.46 90.8
15 IW101-05C 0.0 -74 5.2 19.1 0.35 90.7
16 IW101-06A 0.0 -140 5.7 18.9 2.92 91.4
17 IW101-06B 9.2 -192 5.7 19.2 4.13 91.3
18 IW101-06C 3.3 -48 5.0 19.0 0.63 91.3
19 IW1O1-07A 4.3 -172 6.1 18.9 0.66 91.9
20 IW101-07B 7.3 -229 6.1 19.1 10.00 91.9
21 IW101-07C 4.3 -128 6.2 19.0 2.86 91.9
22 IW101-08A 0.8 -221 6.4 19.1 0.59 91.5
23 IW101-08B 0.3 -205 5.7 19.4 1.41 91.5
24 IW101-08C 0.7 -161 5.7 19.4 2.82 91.9
25 1I0i1-09A 0.9 -273 6.7 19.0 0.94 91.8
26 IW10l-09B 0.3 -168 6.3 19.2 13.40 91.8
27 IW101-09C 2.7 -184 6.0 18.9 3.04 91.7
28 PMWIO1-01A 3.6 -121 6.9 20.9 2.06 90.3
29 PMW1O1-01B 1.2 -71 6.4 21.3 1.18 90.4
30 PMW101-02A 0.9 -18 6.2 22.1 0.43 91.1
31 PMW1O1-02B 0.6 -54 6.6 21.3 0.51 91.3
32 PMW101-03A 1.1 -64 7.0 20.4 0.62 91.4
33 PMW101-03B 1.2 -87 6.5 21.1 0.60 91.4
34 PMW1O1-04A 1.7 21 6.4 22.2 0.41 90.7
35 PMW1O1-04B 0.8 -19 6.4 20.6 0.35 91.3
36 PMW1O1-05A 0.5 -56 6.6 23.8 0.49 91.0
37 PMW101-05B 0.7 -6 6.2 20.5 0.25 91.3
38 PMW101-06A 1.2 -17 6.3 21.5 0.33 91.5
39 PMW1O1-06B 0.0 -74 6.4 21.9 0.43 91.6
40 PMWIO1-07A 1.4 9 6.2 23.1 0.41 91.5
41 PMW1O1-07B 1.3 131 6.1 22.0 0.20 91.7
42 PMW1O1-08A 2.1 -1 5.5 22.8 0.73 92.3
43 PMW1O1-08B 0.8 -26 6.0 22.0 4.58 92.3
44 MW-10iT 0.0 -206 5.9 19.1 0.49 90.5
45 MW-10lB 0.0 -149 6.1 18.6 0.48 90.5
46 DR1 -3 . 1.3 -24 6.4 22.9 0.40 92.0

1 of 2



INJECTION 39
PRE-INJECTION FIELD MEASUREMENTS

YEAR TWO REMEDIAL ACTION OPERATIONS REPORT
Main Installation - Defense Depot Memphis, Tennessee

START: 22-Sep-08 END: 24-Sep-08
Oxidation

Dissolved Reduction Preinjection
Oxygen Potential Temperature Conductivity Water Depth

Well ID (mg/L) (my) pH (Celsius) (MS/cm) (ft, btoc)
TT-i, MW-21 Area

47 1W21-01A 0.0 -223 6.3 18.3 12.80 92.2
48 1W21-01B 0.0 -166 6.1 18.1 9.36 92.3
49 1W21-02A 0.0 -142 5.3 18.4 3.43 92.4
50 1W21-02B 0.0 -68 5.6 18.2 6.98 92.5
51 1W21-03A 0.0 -136 5.4 18.0 1.54 90.7
52 1W21-03B 0.0 -192 6.3 18.6 8.70 91.2
53 1W21-04A 0.0 -204 6.2 18.3 8.92 91.1
54 1W21-04B 0.0 -109 6.3 18.8 10.40 91.2
55 1W21-OSAM 0.0 -192 6.1 18.7 2.75 90.4
56 1W21-05B 0.0 -175 6.8 18.4 9.46 90.6
57 PMW21-01 4.5 72 5.7 19.3 1.95 92.4
58 PMW21-02 1.2 -2 5.8 21.9 0.63 91.5
59 PMW21-03 4.0 138 6.1 20.9 0.23 90.9
60 PMW21-04 9.8 55 5.3 20.9 1.50 91.8
61 PMW21-05 6.0 163 6.0 23.1 0.24 89.0
62 MW-21 5.3 87 6.0 19.6 0.33 92.7
63 MW-1 S 1.1 1 1 6.2 21.4 0.28 90.5

TTA-2
64 1W92-01 0.0 -76 6.5 20.9 13.13 85.0
65 1W92-02 9.5 -165 6.5 20.2 0.54 83.7
66 1W92-03 oft -224 6.4 20.5 16.50 91.1
67 1W92-04 9.4 -364 6.2 20.5 48.20 91.4
68 1W92-05 4.8 -244 7.0 20.8 34.50 91.5
69 1W92-06 8.0 -114 6.8 20.5 9.00 91.7
70 1W92-07 0.0 -180 6.6 20.8 23.80 93.4
71 1W92-08 -0.4 -16 6.0 21.0 8.24 93.9
72 1W85-01 ofr -181 6.7 20.4 10.00 95.5
73 1W85-02 9.9 -204 7.2 20.6 10.40 95.5
74 1W85-05 0.0 -215 6.1 21.0 2.66 94.1
75 1W85-06 4.0 -283 6.6 21.0 33.20 96.5
76 PMW92-01 0.0 -149 6.8 24.7 20.64 94.0
77 PMW92-02 0.0 -132 7.2 24.9 2.79 94.5
78 PMW92-03 0.9 65 6.6 25.1 0.44 93.5
79 PMW92-04 0.9 -2 6.5 25.0 0.42 94.6
80 PMW92-05 1.4 -24 6.0 27.9 0.62 93.5
81 PMW92-06 0.0 -118 6.7 23.9 1.25 95.3
82 PMW85-01 0.3 37 6.2 23.6 0.42 97.3
83 PMW85-04 -0.4 -66 6.2 23.8 2.70 97.8
84 PMW85-05 0.0 9 5.4 23.4 2.95 96.6
85 MW-85 1.7 120 5.8 23.2 0.24 98.2
86 DR2-1 2.3 163 6.0 27.4 0.25 87.7
87 DR2-5 5.3 120 5.8 24.1 0.17 95.2
88 IW-Ol 0.0 -9 6.3 28.0 6.00 95.2
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INJECTION 40

PRE-INJECTION FIELD MEASUREMENTS
YEAR TWO REMEDIAL ACTION OPERATIONS REPORT

Main Installation - Defense Depot Memphis, Tennessee

START: 23-adt-08 END: 28-Oct-08
Oxidation

Dissolved Reduction Preinjection
Oxygen Potential Temperature Conductivity Water Depth

Well ID (mglL) (mA) pH (Celsius) (MS/cm) (ft. btoc)
TTA-11, MW-1O1 Area
1 IW101-01A 0.0 -45 6.4 18.4 10.16 90.1
2 1I01~-01B 0.0 -45 6.2 18.5 6.32 90.0
3 IW101-01C 0.0 16 5.8 18.7 2.01 89.9
4 IW101-02A 0.0 -22 6.0 18.4 1.93 90.3
S IW101-02B 0.0 -124 7.4 18.7 0.32 90.4
6 IW101-02C 0.0 -1 5.7 18.8 3.05 90.7
7 IW101-03A 0.0 -17 5.9 18.6 1.89 91.2
8 IW1O1-03B 0.0 -46 6.2 18.7 3.64 91.2
9 IW101-03C 0.0 33 5.9 19.0 2.75 91.2
10 1W101-04A 0.0 -67 6.2 18.3 9.01 91.1
1 1IWIOI-04B 0.0 -88 6.3 18.3 1.50 90.9
12 IW1O1-04C 0.0 -128 6.4 18.4 17.25 90.9
13 IW101-05A 0.0 -71 6.3 18.9 10.02 91.0
14 IW1O1-05B 0.0 -37 6.1 18.4 0.55 90.6
15 IW101-05C 0.2 3 5.7 18.6 4.07 90.5
16 IW1O1-06A 0.0 -101 6.0 18.6 2.13 91.3
17 IW1O1-06B 0.0 -32 5.8 18.7 2.44 91.6
18 IW1O1-06C 0.0 3 6.7 18.8 2.08 91.3
19 1W101-07A 0.0 -30 6.1 18.9 1.21 92.0
20 1I011-07B 0.0 -17 6.1 18.9 4.75 91.8
21 IW101-07C 0.0 -5 6.1 19.1 2.87 91.6
22 IW101-08A 0.0 -124 6.0 18.7 9.84 91.5
23 IW1O1-08B 0.0 -98 6.0 18.8 1.32 91.6
24 IW1O1-08C 0.0 -40 6.1 18.8 6.29 92.0
25 IW1O1-09A 0.0 -165 6.5 18.9 0.82 91.8
26 IW101-09B 0.0 -94 6.3 19.0 7.87 91.8
27 IW1O1-09C 0.0 -41 .6.1 19.0 5.08 91.5
28 PMW101-01A 4.9 -72 7.4 18.7 2.80 90.2
29 PMW1O1-01B 7.1 -51 7.0 18.8 0.67 90.3
30 PMW101-02A 8.5 0 6.7 19.4 0.50 90.9
31 PMW101-02B 3.9 -34 7.5 19.3 0.24 91.2
32 PMW101-03A 4.5 -37 7.6 18.5 0.70 91.3
33 PMW1O1-038 4.1 -46 7.3 19.0 0.64 91.3
34 PMW1O1-04A 3.8 38 7.8 19.1 0.24 90.6
35 PMW101-04B 5.1 17 6.8 19.1 0.41 91.2
36 PMW101-05A 13.7 -4 6.6 15.2 0.47 91.3
37 PMW101-05B 8.8 67 6.2 16.9 0.24 91.6
38 PMW1O1-06A 12.7 28 6.3 17.2 0.36 91.9
39 PMW101-06B 6.4 -17 6.7 17.2 0.39 92.0
40 PMW1O1-07A 4.0 62 6.4 17.8 0.43 91.9
41 PMW101-078 2.5 177 6.0 17.8 0.22 92.1
42 PMW1O1-OBA 0.5 74 5.1 18.7 0.95 92.7
43 PMW1O1-08B -1.0 45 5.8 19.3 4.71 92.6
44 MW-101T 0.0 1 6.3 18.8 0.38 90.6
45 MW-10iB 0.0 48 6.2 18.0 0.37 90.6
46 DIR1-3 4.7 12 6.5 19.4 0.52 92.4
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INJECTION 40
PRE-INJECTION FIELD MEASUREMENTS

YEAR TWO REMEDIAL ACTION OPERATIONS REPORT
Main Installation - Defense Depot Memphis, Tennessee

START: 23-Oct-08 END: 28-Oct-08
Oxidation

Dissolved Reduction Preinjection
Oxygen Potential Temperature Conductivity Water Depth

Well ID (mg/L) (my) pH (Celsius) (MS/cm) (ft. btoc)
TTA-I1, MW-21 Area

47 1W21-O1A 0.0 -91 6.0 17.7 10.96 91.1
48 1W21 -01 B 0.0 -111 6.0 18.1 9.63 92.4
49 1W21-02A 0.0 -51 5.3 18.0 1.60 92.4
50 1W21-02B 0.9 1 1 5.6 17.9 6.31 92.8
51 1W21-03A 0.0 -113 5.9 17.9 11.23 91.6
52 1W21-03B 0.0 -240 6.3 18.2 13.32 91.3
53 1W21-04A 0.0 -110 6.2 18.3 5.74 91.4
54 1W21-04B 0.0 -9 6.3 17.9 4.92 91.5
55 1W21-05A 0.5 -176 6.0 18.4 7.81 91.1
56 1W21-O5B 1.1 -87 6.3 18.6 4.63 91.1
57 PMW21-01 1.9 69 5.1 17.5 1.91 92.7
58 PMW21-02 9.4 33 5.8 19.4 1.19 91.8
59 PMW21-03 7.1 77 6.2 16.9 0.29 91.1
60 PMW21-04 0.0 -173 5.3 17.0 1.00 91.1
61 PMW21-05 8.1 181 6.1 19.1 0.30 89.4
62 MW-21 8.8 146 5.8 17.0 0.39 92.9
63 MW-1 S 0.0 -87 6.0 - 0.43 90.6

TTA-2
64 1W92-01 4.7 -15 5.7 20.1 0.74 85.5
65 1W92-02 1.3 -54 6.4 20.2 0.59 84.6
66 1W92-03 0.0 2 6.0 19.7 3.09 91.0
67 1W92-04 0.0 -227 6.4 20.2 8.46 91.2
68 1W92-05 0.0 -118 6.9 20.5 0.13 91.4
69 1W92-06 0.0 7 6.4 20.4 11.21 91.7
70 1W92-07 8.9 -151 5.9 20.2 9.99 91.7
71 1W92-08 17.1 -234 6.2 20.4 12.80 94.3
72 1W85-01 0.0 -211 6.2 20.2 10.70 93.6
73 1W85-02 o/r -219 6.3 20.4 11.70 95.3
74 1W85-05 0.8 -135 5.5 20.5 0.27 95.8
75 1W85-06 0.2 -113 5.9 20.6 8.59 96.8
76 PMW92-01 14.5 -361 6.7 20.6 42.40 94.0
77 PMW92-02 0.0 -180 7.1 21.8 99.90 94.5
78 PMW92-03 0.0 -28 6.2 19.5 o/r 93.6
79 PMW92-04 0.0 -70 6.4 20.5 99.90 94.8
80 PMW92-05 0.2 -169 5.9 21.2 2.00 93.4
81 PMW92-06 0.0 -143 6.7 20.7 40.30 95.4
82 PMW85-01 2.7 -106 6.0 20.6 0:15 97.5
83 PMW85-04 0.0 -138 6.5 21.1 26.70 98.9
84 PMW85-05 4.5 -97 5.5 21.5 1.74 96.6
85 MW-85 4.3 108 5.7 18.3 1.06 98.8
86 DR2-1 8.4 136 6.1 14.3 0.36 87.8
87 DR2-5 5.2 68 6.1 21.6 0.26 95.9
88 IW-01 12.5 -301 6.7 20.7 37.20 95.3

2 of 2



101398
/ ~~~~~~INJECTION 41

PRE-INJECTION FIELD MEASUREMENTS
YEAR TWO REMEDIAL ACTION OPERATIONS REPORT

Main Installation - Defense Depot Memphis, Tennessee

START: 17-Nov-08 END: 19-Nov-08
Oxidation

Dissolved Reduction Preinjection
Oxygen Potential Temperature Conductivity Water Depth

Well ID (mg/L) (my) pH (Celsius) (MS/cm) (ft. btoc)
TTA-1, MW-101 Area
1 IW101-01A 0.0 -234 6.6 18.2 9.99 90.7
2 IW101-01B 1.6 -201 6.3 18.1 8.96 90.4
3 IW101-01C 3.8 -156 6.0 18.4 4.48 90.2
4 IW101-02A 0.9 -178 6.1 18.5 0.09 9.4.8
5 IW101-02B 2.9 -203 6.3 18.6 0.84 90.6
6 IW101-02C 7.7 0 5.9 19.0 4.29 91.0
7 IW101-03A 0.8 -64 6.0 18.5 0.13 91.3
8 IW101-03B 9.4 -180 6.1 18.9 5.25 91.3
9 IW101-03C 10.8 -138 6.1 18.8 5.65 91.2
10 IW1O1-04A 13.9 -212 6.5 18.4 9.60 91.8
1 1IW1O1-04B 4.0 -221 6.4 18.5 4.62 91.4
12 IW101-04C 3.7 -137 6.1 .18.7 5.64 91.3
13 IW101-05A 11.1 -211 6.7 18.5 9.99 91.4
14 IW1O1-05B 11.4 -178 5.9 18.7 5.96 91.0
15 IW1O1-05C 7.8 -190 5.7 19.2 2.54 90.8
16 IW101-06A 3.5 -187 6.1 18.8 3.16 91.7
17 IW101-06B 3.7 -146 5.6 18.9 2.76 91.8
18 IW101-06iC 0.0 -143 5.7 18.9 2.55 91.7
19 IW101-07A 0.0 -218 5.9 19.0 1.84 92.4
20 IW1O1-07B 0.0 -193 5.9 19.0 4.04 92.3
21 IW101-07C 0.0 -132 6.0 19.2 5.87 92.3
22 IW101-08A 0.0 -229 6.3 19.2 4.95 91.6
23 IW101-08B 0.0 -152 5.8 19.0 1.92 91.8
24 1WIOI-08C 0.0 -219 6.4 19.3 9.58 92.2
25 IW1O1-09A 0.0 -302 6.3 19.1 0.93 92.1
26 IW1O1-098 0.0 -179 6.4 19.2 11.60 92.1
27 IW1O1-09C 0.0 -199 6.2 19.2 8.43 91.9
28 PMW1O1-O1A 4.6 -122 7.4 19.0 3.56 90.5
29 PMW1O1-O1B 6.0 -136 7.0 19.0 0.69 90.6
30 PMW1O1-02A 5.0 -90 6.9 19.6 0.53 91.3
31 PMW1O1-02B 3.2 -127 7.1 20.0 0.42 91.5
32 PMW101-03A 4.9 135 7.5 19.2 0.72 91.5
33 PMW101-03B 3.8 -141 7.3 18.5 0.71 91.5
34 PMW101-04A 6.6 -78 7.4 18.7 0.59 90.8
35 PMW1O1-04B 2.9 -43 6.9 18.8 0.39 91.4
36 PMW1O1-05A 4.1 -59 7.0 18.1 0.59 91.1
37 PMW1O1-05B 1.4 -9 6.7 18.1 0.28 91.4
38 PMW1O1-06A 1.5 -68 6.4 16.8 0.41 91.8
39 PMW1O1-068 1.3 -70 6.5 11.3 0.42 91.9
40 PMW101-07A 1.8 -42 6.4 17.9 0.45 91.8
41 PMW101-07B 0.8 90 6.0 17.6 0.20 92.0
42 PMW1O1-08A 4.9 -57 5.8 18.0 1.07 92.5
43 PMW1O1-08B 1.7 -68 6.0 18.7 6.75 92.5
44 MW-10iT 0.8 -225 6.1 18.8 0.55 90.8
45 MW-101B 0.1 -273 6.1 18.5 0.52 90.8
46 DR11-3 3.4 -72 6.5 16.7 0.47 92.3
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INJECTION 41
PRE-INJECTION FIELD MEASUREMENTS

YEAR TWO REMEDIAL ACTION OPERATIONS REPORT
Main Installation - Defense Depot Memphis, Tennessee

START: 17-Nov-08 END: 19-Nov-08
Oxidation

Dissolved Reduction Preinjection
Oxygen Potential Temperature Conductivity Water Depth

Well ID (mg/L) (my) pH (Celsius) (MS/Cm) (ft, btoc)
TT-i, MW-21 Area

47 1W21-O1A 0.0 -211 6.1 17.9 9.99 92.3
48 1W21-O1B 0.0 -275 5.9 18.3 10.70 92.4
49 1W21-02A 0.0 -144 5.3 17.8 - 92.4
50 1W21-02B 0.0 -406 6.3 18.3 19.00 92.6
51 1W21-03A 0.0 -229 6.5 17.8 0.26 91.2
52 1W21-03B 0.0 -347 6.3 18.2 10.70 90.9
53 1W21-04A 0.0 -250 6.4 18.2 9.60 91.1
54 1W21-04B 0.0 -210 6.3 18.5 9.30 91.2
55 1W21-05A 0.0 -292 6.4 18.8 0.92 90.2
56 1W21-05B 0.0 -196 6.2 18.4 9.99 90.6
57 PMW21-01 4.4 -14 5.6 18.3 2.20 92.6
58 PMW21-02 9.9 -40 5.7 12.3 2.06 91.4
59 PMW21-03 1.6 -50 6.4 16.6 0.32 90.7
60 PMW21-04 9.9 -17 5.7 17.5 3.12 90.6
61 PMW21-05 5.3 78 6.1 18.2 0.31 89.2
62 MW-21 5.7 152 6.2 15.4 0.27 92.6
63 MW-i 15 1.5 -74 6.5 18.3 0.41 90.3

TTA-2
64 1W92-01 0.0 -246 6.5 19.9 12.50 86.3
65 1W92-02 0.0 -167 6.1 20.1 2.53 97.3
66 1W92-03 0.0 -160 6.0 19.8 21.00 91.3
67 1W92-04 0.3 -284 6.5 20.4 15.70 91.7
68 1W92-05 0.0 -183 6.8 20.5 20.40 91.6
69 1W92-06 0.0 -376 6.7 20.6 30.90 91.6
70 1W92-07 0.0 -261 6.3 20.6 16.00 93.6
71 1W92-08 0.0 -235 6.8 20.9 24.10 94.4
72 1W85-01 0.0 -388 6.6 20.6 17.50 94.0
73 1W85-02 0.0 -257 6.8 20.9 18.50 95.4
74 1W85-05 0.0 -226 6.1 20.7 3.65 95.4
75 1W85-06 0.0 -197 6.4 20.9 9.84 97.0
76 PMW92-01 -0.4 -227 6.8 20.7 21.36 93.8
77 PMW92-02 0.0 -160 7.3 20.3 2.46 94.3
78 PMW92-03 0.5 24 6.5 19.5 0.44 93.4
79 PMW92-04 0.1 -37 6.5 18.9 0.46 94.6
80 PMW92-05 -1.2 -137 6.1 19.9 6.55 93.4
81 PMW92-06 -0.5 -102 7.0 19.9 1.32 95.3
82 PMW85-01 -0.2 -81 6.6 19.2 0.37 97.3
83 PMW85-04 0.6 -96 6.7 18.5 1.99 97.8
84 PMW85-05 -0.3 -68 6.1 19.7 3.53 96.6
85 MW-85 0.3 97 6.1 19.4 0.23 98.7
86 DR2-1 7.0 -19 6.8 17.9 0.28 87.5
87 DR2-5 6.7 112 6.2 18.8 0.17 95.9
88 IW-Ol -0.5 -238 7.2 17.8 20.70 95.2
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INJECTION 42

* .~.... PRE-INJECTION FIELD MEASUREMENTS
YEAR TWO REMEDIAL ACTION OPERATIONS REPORT

Main Installation - Defense Depot Memphis, Tennessee

START: 8-Dec-08 END: 17-Dec-08
Oxidation

Dissolved Reduction Preinjection
Oxygen Potential Temperature Conductivity Water Depth

Well ID (mg/L) (my) pH (Celsius) (MS/cm) (ft. btoc)
TTA-1, MW-1OI Area
1 IWl01-01A 0.6 -149 6.4 17.7 14.20 90.2
2 IW1O1-O1B3 0.9 -169 6.3 17.8 9.40 90.0
3 IW101-01C 0.6 -134 6.2 18.3 12.00 90.1
4 IW1O1-02A 2.6 -157 6.2 18.4 2.63 90.0
5 IW101-02B 1.5 -140 6.0 19.1 6.88 89.9
6 1W101-02C 1.2 -123 6.0 19.4 5.61 90.5
7 IW101-03A 1.6 -129 6.0 16.0 2.60 91.2
B IW101-03B 0.4 -105 6.1 17.2 6.44 90.9
9 IW101-03C 0.8 -72 6.0 1 8.0 5.26 91.2
1 0IW101-04A 0.0 -199 6.4 15.3 19.90 91.6
1 1IW101-04B 0.4 -142 6.2 16.0 7.47 91.4
1 2IW101-04C 0.3 -96 6.4 17.3 19.60 91.3
1 3IW101-05A 0.0 -153 6.5 19.3 16.90 91.4
1 4IW101-05B 0.5 -138 6.0 18.6 2.25 90.9
1 5 W101-05C 9.8 -122 5.6 17.6 2.69 90.9
1 6IW101-06A 0.8 -116 6.0 18.8 4.52 91.7
1 7IW101-068 0.9 -72 5.9 19.0 5.79 91.7
1 8IW101-06C 1.1 -75 6.2 19.7 3.25 91.7
1 9IW101-07A 0.9 -100 6.0 16.5 4.39 92.1
20 IW101-07B 0.8 -40 6.0 13.0 5.83 91.7
2 1IW101-07C 0.0 -69 6.2 17.6 12.70 91.6
22 1IW11-08A 0.0 -146 6.3 17.1 10.00 91.3
23 IW101-08B 0.8 -115 6.2 19.1 3.40 91.7
24 IW101-08C 0.7 -66 6.4 19.5 33.80 92.2
25 IW101-09A 1.1 -26 6.3 17.1 0.78 91.5
26 IW1O1-09B3 0.0 -99 6.5 17.8 33.90 91.4
27 IW101-09C 0.4 -89 6.5 18.6 11.90 91.5
28 PMW101-OIA 2.3 -17 6.8 16.0 4.22 90.1
29 PMW101-01B 3.1 -93 6.5 17.1 0.53 90.3
30 PMW101-02A 2.5 -84 6.7 15.3 0.60 90.9
31 PMW101-02B 2.3 -101 6.8 18.0 0.49 91.1
32 PMW1O1-03A 2.7 -100 7.3 16.9 0.66 91.1
33 PMWIO1-03B 6.3 -82 7.0 17.9 0.61 91.1
34 PMW101-04A 2.5 -122 7.4 17.7 0.58 90.3
35 PMW101-048 2.1 -40 6.3 15.0 0.40 91.2
36 PMW101-05A 1.7 -74 6.5 15.5 0.62 91.0
37 PMW1O1-O5B 1.7 -36 6.3 15.9 0.31 91.3
38 PMW1O1-06A 1.9 -61 6.5 15.2 0.46 91.6
39 PMW1O1-068 1.5 -73 6.7 14.6 0.53 91.6
40 PMW101-07A 2.1 -42 6.6 12.2 0.46 91.6
41 PMW1O1-078 2.4 -14 6.7 15.1 0.26 91.7
42 PMW1O1-08A 5.6 -5 5.6 13.3 1.28 92.0
43 PMW101-08B 5.1 -94 6.0 15.8 9.36 92.1
44 MW-101T 5.5 -212 6.4 12.1 0.64 90.5
45 MW-101B 2.9 -173 6.3 16.8 0.74 90.5
46 DR1-3 10.5 -51 6.6 13.6 0.48 91.7
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INJECTION 42
PRE-INJECTION FIELD MEASUREMENTS

YEAR TWO REMEDIAL ACTION OPERATIONS REPORT
Main Installation - Defense Depot Memphis, Tennessee

START: 8-Dec-08 END: 17-Dec-08
Oxidation

Dissolved Reduction Preinjection
Oxygen Potential Temperature Conductivity Water Depth

Well ID (mgIL) (my) pH (Celsius) (MS/cm) (ft. btoe)
TTA-1 MW-21 Area

47 1W21-01A 1.0 -73 5.8 12.1 9.20 92.6
48 1W21-01B 1.8 -87 5.6 15.0 6.21 92.6
49 1W21-02A 2.0 -17 5.5 11.7 4.86 92.9
50 1W21-02B 3.5 -52 5.8 11.8 6.47 92.8
51 1W21-03A 5.4 -47 6.6 14.1 1.23 91.2
52 1W21-03B 2.4 -41 6.4 15.7 9.65 90.9
53 1W21-04A 0.0 -168 6.4 15.2 16.70 91.1
54 1W21-04B 0.0 -96 6.4 17.0 12.50 91.4
55 1W21-05A 0.2 -126 6.0 16.1 2.27 90.7
56 1W21-05B 0.0 -160 6.5 17.2 10.90 90.7
57 PMW21-01 13.7 -32 5.6 15.6 2.42 92.2
58 PMW21-02 4.8 -25 5.8 15.5 1.14 91.8
59 PMW21-03 3.6 -57 6.2 15.2 0.34 91.2
60 PMW21-04 5.6 -33 5.5 16.5 4.07 91.0
61 PMW21-05 10.5 41 6.4 13.0 0.29 88.7
62 MW-21 8.3 66 6.3 15.3 0.29 92.4
63 MW-i 15 4.2 -55 6.2 16.7 0.37 90.7

flA-2
64 1W92-01 0.9 -42 6.5 16.9 5.09 86.3
65 1W92-02 0.6 -22 6.5 14.1 1.30 84.4
66 1W92-03 0.0 -75 6.3 14.2 4.54 91.1
67 1W92-04 0.0 -54 6.6 12.7 8.16 92.2
68 1W92-05 0.4 -170 7.1 10.8 17.73 92.2
69 1W92-06 0.1 -140 7.2 12.2 20.02 91.6
70 1W92-07 0.0 -102 6.5 15.9 20.00 93.6
71 1W92-08 0.1 -71 6.4 11.6 20.60 94.2
72 1W85-01 0.0 -228 7.1 8.0 16.70 93.9
73 1W85-02 0.0 -163 7.2 19.8 15.35 95.4
74 1W85-05 1.7 -24 6.4 16.5 4.79 95.6
75 1W85-06 0.0 -168 7.1 16.8 17.23 97.1
76 PMW92-01 0.0 -337 7.2 16.0 20.43 93.8
77 PMW92-02 3.0 -115 8.2 17.7 2.66 94.1
78 PMW92-03 1.6 54 7.1 16.5 0.49 93.5
79 PMW92-04 0.7 -39 7.1 17.7 0.47 98.0
80 PMW92-05 1.8 -80 6.5 11.6 1.11 93.7
81 PMW92-06 3.3 -120 7.4 19.3 0.64 95.2
82 PMW85-01 4.4 -100 7.2 17.0 0.72 97.3
83 PMW85-04 5.7 -98 7.3 16.2 1.94 97.7
84 PMW85-05 1.1 -387 6.8 19.1 3.37 97.0
85 MW-85 4.2 -60 6.2 16.6 0.25 98.8
86 DR2-1 4.3 63 6.5 13.5 0.25 88.6
87 DR2-5 7.9 139 6.2 17.8 0.24 95.8
88 IW-Ol 2.8 -54 6.5 14.8 2.46 95.2
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3 ~~~~~~~INJECTION 43 ~{ ' 30
PRE-INJECTION FIELD MEASUREMENTS

YEAR TWO REMEDIAL ACTION OPERATIONS REPORT
Main Installation - Defense Depot Memphis, Tennessee

START: 19-Jan-09 END: 22-Jan-09
Oxidation

Dissolved Reduction Preinjection
Oxygen Potential Temperature Conductivity Water Depth

Well ID (mq/L) (my) pH (Celsius) (MS/cm) (ft. btoc)
TTA-I, MW-1OI Area
1 IW101-01A 0.0 -181 6.6 18.4 7.74 89.8
2 1I01~-01B 0.0 -200 6.4 18.6 7.72 89.8
3 IW101-01C 0.0 -133 6.1 18.5 7.33 89.7
4 IW101-02A 0.0 -226 6.3 18.6 2.30 90.0
5 1W101-02B 0.6 -344 7.8 18.7 2.36 90.0
6 1W101-02C 0.0 -215 6.4 19.0 3.66 90.5
7 IW1O1-03A 0.0 -191 6.1 18.7 0.19 90.8
8 IW101-03B 0.0 -241 .6.4 18.7 3.51 91.1
9 IW101-03C 0.0 -155 6.2 19.0 5.98 91.1
10 IW1O1-04A 0.0 -220 6.5 18.8 14.00 91.2
1 1IW1O1-04B 0.0 -243 6.6 18.5 5.82 91.0
12 IW1O1-04C 0.0 -134 6.3 19.0 7.21 90.9
13 IW101-05A 0.0 -212 6.6 18.8 15.90 90.8
14 IW101-05B 0.0 -171 6.1 18.8 0.94 90.3
15 IW101-05C 0.0 -208 6.3 18.8 1.84 90.2
16 IW101-06A 0.0 -208 6.1 18.9 3.96 91.5
17 IW101-068 0.0 -189 6.0 18.6 2.94 91.5
18 IWIOI-06C 0.0 -147 6.0 19.2 2.44 91.3
19 1WI01-07A 0.0 -205 6.2 18.9 1.38 92.0
20 IW101-07B 0.0 -186 6.3 18.7 4.52 92.0
21 IW1O1-07C 0.0 -139 6.5 19.1 5.29 91.9
22 IW101-08A 0.0 -229 6.5 19.2 1.41 91.5
23 IW1O1-08B 0.0 -215 6.5 18.9 2.59 91.5
24 IW1O1-08C 0.0 -173 6.7 19.3 12.30 92.0
25 IW1O1-09A 0.0 -315 6.6 19.1 0.83 91.9
26 IW1O1-09B 0.0 -155 6.8 18.7 23.50 91.8
27 IW1O1-09C 0.0 -188 6.4 19.2 11.00 91.8
28 PMW10I-01A 0.0 -108 6.9 14.4 5.17 89.9
29 PMW101-01B 15.3 -127 6.5 15.0 0.52 90.0
30 PMW101-02A 36.4 -124 6.8 15.1 1.16 90.7
31 PMW1O1-02B 4.8 -62 6.6 14.4 0.63 90.9
32 PMW1O1-03A 5.7 -82 7.0 13.6 0.73 91.0
33 PMW1O1-03B 5.6 -81 6.7 14.1 0.62 91.0
34 PMW101-04A 10.4 9 6.9 11.2 0.55 90.3
35 PMW1O1-04B 6.7 -10 6.4 12.9 0.42 90.9
36 PMW1O1-05A 6.6 -68 6.6 15.2 0.57 90.6
37 PMW1O1-O5B 3.8 6 6.2 12.5 0.25 91.3
38 PMW101-06A 4.0 -25 6.3 12.2 0.39 91.5
39 PMW101-06B 2.9 -62 6.5 12.3 0.46 91.6
40 PMW101-07A 4.4 1 1 6.4 9.9 0.49 41.6
41 PMW101-07B 3.0 120 6.0 14.6 0.22 91.8
42 PMW1O1-08A 3.4 -110 6.2 12.2 0.67 92.3
43 PMW1O1-08B 0.3 -103 6.3 17.7 5.87 92.3
44 MW-10iT 0.0 -18 6.3 19.0 0.84 90.2
45 MW-10iB 0.0 16 6.4 18.8 0.05 90.2
46 DRI-3 4.3 -22 6.5 13.2 0.52 92.0
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INJECTION 43
PRE-INJECTION FIELD MEASUREMENTS

YEAR TWO REMEDIAL ACTION OPERATIONS REPORT
Main Installation - Defense Depot Memphis, Tennessee

START: 19-Jan-09 END: 22-Jan-09
Oxidation

Dissolved Reduction Preinjection
Oxygen Potential Temperature Conductivity Water Depth

Well ID (mg/L) (my) pH (Celsius) (MS/Cm) (ft. btoc)
HrA-i, MW-21 Area

47 1W21-01A 0.0 -205 6.0 17.8 9.97 92.5
48 1W21 -O1B 0.0 -119 5 3 18.1 5.98 92.4
49 1W21-02A 3.0 -139 5.1 17.9 0.84 92.5
50 1W21-02B 0.0 -231 6.3 18.1 18.60 92.5
51 1W21-03A 0.0 -162 6.5 17.7 0.37 91.3
52 1W21-03B 0.0 -187 6.3 18.3 14.20 91.1
53 1W21-04A 0.0 -230 6.6 18.3 9.16 91.1
54 1W21-04B 0.6 -226 6.7 18.2 6.32 91.3
55 1W21-05A 2.8 -152 5.9 18.4 3.37 90.6
56 1W21-05B 0.0 -193 6.3 18.1 9.68 90.7
57 PMW21-01 2.5 -44 5.7 14.3 1.21 92.6
58 PMW21-02 2.7 -44 5.7 14.4 1.54 91.6
59 PMW21-03 1.2 -64 6.3 12.3 0.45 91.0
60 PMW21-04 1.2 27 5.6 15.4 2.98 90.9
61 PMW21-05 6.7 64 6.2 12.0 0.82 89.1
62 MW-21 4.5 61 6.0 12.3 0.28 92.8
63 MW-1 S 0.2 -9 6.2 16.4 0.37 90.5

TTA-2
64 1W92-01 0.0 -354 6.3 20.2 30.70 86.1
65 1W92-02 0.0 -320 5.9 20.3 3.57 85.4
66 1W92-03 0.0 -292 5.2 20.2 44.80 91.0
67 1W92-04 0.0 -188 5.1 20.3 43.80 91.8
68 1W92-05 0.0 -75 5.7 20.5 12.20 91.3
69 1W92-06 0.0 -223 6.2 20.5 26.60 91.7
70 1W92-07 0.0 -194 6.3 20.5 19.50 93.4
71 1W92-08 0.0 -197 6.4 20.8 14.40 94.1
72 1W85-01 0.0 -164 6.3 20.2 20.70 93.8
73 1W85-02 0.0 -167 6.7 20.7 17.90 95.2
74 1W85-05 0.0 -187 5.9 20.8 3.03 95.2
75 1W85-06 0.0 -202 6.6 20.8 15.10 96.7
76 PMW92-01 -1.1 -97 6.7 18.1 18.61 93.9
77 PMW92-02 -0.2 -88 7.2 17.4 2.97 94.4
78 PMW92-03 0.4 20 6.2 18.0 0.58 93.4
79 PMW92-04 0.9 -14 6.2 18.2 0.52 94.7
80 PMW92-05 0.6 33 5.2 18.4 2.90 93.8
81 PMW92-06 3.2 7 6.2 15.9 3.07 95.2
82 PMW85-01 2.6 -16 6.2 18.7 0.44 97.2
83 PMW85-04 0.7 -94 6.3 20.0 2.73 97.7
84 PMW85-05 0.0 60 4.9 21.6 0.70 96.4
85 MW-85 9.2 106 5.8 20.4 0.26 98.6
86 DR2-1 2.8 37 6.2 15.1 0.30 86.9
87 DR2-5 3.4 166 5.5 19.7 0.19 95.8
88 IW-01 0.0 -129 6.8 12.1 18.57 95.3
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INJECTION 44

PRE-INJECTION FIELD MEASUREMENTS
YEAR TWO REMEDIAL ACTION OPERATIONS REPORT

Main Installation - Defense Depot Memphis, Tennessee

START: 16-Feb-09 END: 20-Feb-09
Oxidation

Dissolved Reduction Preinjection
Oxygen Potential Temperature Conductivity Water Depth

Well ID (mgIL) (my) pH (Celsius) (MS/cm) (ft, btoc)
TTA-11, MW-1O1 Area

1 IW101-01A 0.0 -184 6.5 18.2 9.79 90.4
2 IW101-01B 0.0 -244 6.4 18.6 8.81 90.1
3 IW101-01C 0.0 -200 6.4 18.5 9.60 90.2
4 IW101-02A 0.0 -284 6.2 18.6 0.74 90.5
5 IW101-02B 0.0 -278 6.6 18.5 77.90 90.6
61WIW11-02C 0.0 -211 6.2 18.6 99.90 91.0
7 IW101-03A 1.4 -239 6.0 18.7 3.18 91.3
8 IW101-03B 0.0 -198 6.3 18.6 5.35 91.3
9 IW101-03C 0.0 -138 6.3 18.8 99.90 91.2
10 IW101-04A 0.2 -315 6.4 18.8 18.00 91.7
1 1IW101-04B 0.0 -222 6.5 18.6 8.81 90.9
12 1IW11-04C 0.0 -185 6.3 18.7 8.83 90.8
13 IW10l-05A 0.0 -213 6.4 18.4 9.00 91.4
14 IW1O1-05B 0.0 -268 6.1 18.8 4.73 91.0
15 IW101-05C 0.0 -178 5.8 18.7 4.80 90.8
16 IW1O1-06A 0.0 -325 6.0 18.9 6.86 91.2
17 IW1O1-06B 0.2 -198 6.0 18.8 3.97 91.2
18 1IW11-06C 0.0 -165 5.9 19.2 4.67 91.1
19 1I011-07A 0.0 -249 6.2 18.9 1.86 92.1
20 IW101-07B 0.0 -203 6.3 18.7 99.90 92.1
21 IW101-07C 0.9 -133 6.3 19.1 10.50 92.0
22 IW101-08A 0.0 -225 6.3 18.9 1.95 91.2
23 IW1O1-08B 0.0 -217 6.1 19.2 2.59 91.2
24 IW1O1-08C 0.0 -380 6.7 19.3 15.00 91.7
25 IW1O1-09A 0.0 -339 6.5 19.1 0.95 91.9
26 IW1O1-09B 0.0 -184 6.7 18,8 73.70 92.0
27 IW101-09C 0.0 -315 6.3 19.2 9.75 91.4
28 PMW101-01A 3.3 -104 6.7 16.2 5.01 90.1
29 PMW101-01B 1.7 -99 6.3 17.0 0.64 90.2
30 PMW101-02A 4.0 -81 6.7 9.2 0.96 90.9
31 PMWI01-02B 1.9 -87 6.4 16.8 0.55 91.1
32 PMW1O1-03A 3.5 -82 6.8 16.1 0.72 91.5
33 PMW101-03B 2.8 -95 6.6 16.5 0.64 91.5
34 PMW101-04A 2.7 -65 6.7 16.8 0.58 90.9
35 PMW1O1-04B 2.1 -71 6.4 17.3 0.50 91.4
36 PMW1O1-O5A 1.5 -76 6.5 16.5 0.57 91.1
37 PMW101-O5B 1.5 -25 6.4 17.3 0.31 91.4
38 PMW101-06A 1.9 -30 6.3 16,8 0.40 91.7
39 PMW101-06B 1.1 -71 6.6 17.2 0.49 91.7
40 PMW1O1-07A 1.7 -44 6.5 17.6 0.52 91.7
41 PMW1O1-07B 1.7 -55 6.0 17.5 0.23 91.8
42 PMW1O1-08A 2.0 31 5.8 11.8 1.78 92.1
43 PMW101-08B 2.8 -82 5.9 17.2 0.55 92.2
44 MW-10iT 0.0 -211 6.3 19.0 0.55 90.7
45 MW-10iB 0.0 -228 6.3 18.5 0.56 90.7
46 DR1-3 1.6 55 6.4 15.4 0.53 91.7
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INJ ECTION 44
PRE-INJECTION FIELD MEASUREMENTS

YEAR TWO REMEDIAL ACTION OPERATIONS REPORT
Main Installation - Defense Depot Memphis, Tennessee

START: 16-Feb-09 END: 20-Feb-09
Oxidation

Dissolved Reduction Preinjection
Oxygen Potential Temperature Conductivity Water Depth

Well ID (mQ/L) (my) pH (Celsius) (MS/cm) (ft. btoc)
TTA-11, MW-21 Area

47 1W21-01A 0.0 -267 6.1 18.1 10.20 92.0
48 1W21-01B 5.7 -101 4.6 17.8 0.40, 92.3
49 1W21-02A 0.0 -234 5.6 18.1 4.01 92.1
50 1W21-02B 0.0 -265 6.5 18.2 9.60 92.5
51 1W21-03A 1.6 -222 6.3 18.0 1.50 90.6
52 1W21-03B 0.0 -186 6.2 18.4 10.70 90.4
53 1W21-04A 2.9 -275 6.6 18.2 9.00 90.6
54 1W21-04B 0.0 -239 6.9 18.6 9.60 90.8
55 1W21-05A 0.7 -244 6.3 18.6 4.28 90.0
56 1W21-05B 0.0 -264 6.2 18.7 3.99 90.2
57 PMW21 -01 1.6 -46 5.8 16.1 2.96 92.1
58 PMW21-02 4.1 -26 5.6 16.4 3.54 91.2
59 PMW21-03 1.5 -14 6.3 18.2 0.65 90.3
60 PMW21-04 2.9 5 5.7 18.6 3.71 90.2
61 PMW21-05 6.2 38 6.0 16.0 0.28 88.7
62 MW-21 4.7 95 6.0 17.7 0.29 92.2
63 MW-115 2.5 -21 6.3 19.5 0.45 89.9

TTA-2
64 1W92-01 0.0 -246 5.9 20.1 4.29 86.3
65 1W92-02 0.0 -142 5.4 20.0 2.47 85.7
66 1W92-03 0.0 -94 5.1 19.9 34.40 91.1
67 1W92-04 0.0 -379 6.2 20.0 23.30 91.8
68 1W92-05 0.0 -365 6.7 20.6 36.40 91.4 -

69 1W92-06 0.0 -163 6.5 20.5 14.50 91.3
70 1W92-07 0.0 -197 6.5 20.7 11.60 93.3
71 1W92-08 0.0 -163 6.3 20.9 6.36 93.5
72 1W85-01 0.0 -383 6.4 20.7 20.70 91.0
73 1W85-02 0.0 -227 6.7 20.8 18.80 95.1
74 1W85-05 0.0 -199 6.2 .20.8 6.09 95.2
75 1W85-06 0.0 -222 6.8 21.0 13.10 95.3
76 PMW92-01 4.5 -333 6.4 21.9 31.60 93.7
77 PMW92-02 1.6 -157 7.0 22.5 3.44 94.3
78 PMW92-03 1.6 -48 6.4 22.0 0.62 92.3
79 PMW92-04 0.9 -48 6.5 22.0 0.60 94.4
80 PMW92-05 4.0 -156 6.0 22.3 7.93 93.5
81 PMW92-06 0.8 -84 6.5 21 .7 0.60 95.0
82 PMW85-01 3.1 -39 6.3 16.7 0.38 95.2
83 PMW85-04 0.8 -94 6.6 12.0 1.99 98.0
84 PMW85-05 0.9 -11 5.5 17.2 1.37 96.8
85 MW-85 3.7 1 4 6.1 7.2 0.28 98.8
86 DR2-1 7.0 622 6.1 21.7 0.32 87.6
87 DR2-5 4.2 108 5.7 16.8 0.20 95.9
88 IW-0l 3.5 -241 6.8 24.7 31.43 95.2
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APPENDIX C

SECONDARY PARAMETER TABLES
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Year Two Remedial Action Operations Report February 2010
Main Installation - Defense Depot Memphis, Tennessee Revision I

APPENDIX D

LABORATORY ANALYTICAL RESULTS



TABLE D-l 1 01 32411
VOLATILE ORGANIC COMPOUNDS, FIFTH OUARTER SAMPLES

YEAR TWO REMEDIAL ACTION OPERATIONS REPORT
Main Installafion -Defense Depot Memphis. Tennessee

well?1 IC W21-0IA IW2IO01A IW21-01B IW21-02A 1W21-02B IW21-03A 1W21-038
DUP

Lob IC 1-0712497-03 L0712497-13 L0712497-04 L0712497-05 L0712497-08 L0712497-09 L0712497-10
Dat. 1211712007 12/17/2007 12/17/2007 12/17/2007 12/17/2007 12/17/2007 12/17/207
Area TnA-I 21 UTA-1 21 TTA-I 21 TTA-I 21 TTA-1 21 flA-I 21 TTA-I 21

Anatyle Units
1.1.1.2-Tetrachloroothane ug/L <0.5 '0 5 '0.5 '05 '0.5 '0.5 '0.5
1.1.1-Trichloneaethane ugh. 1 <1 <I <I <I <1 <
1,l1,2,2-Tetravplorcethane ug/L <0.5 '0,5 <0.5 <0.5 <0.5 <0.5 <0 5
1,1,2-Tuichicoroethane, ug/L ' I'~1 ci 1 '1 -c I 1
Il1-Dichioroethane ugh. < I'~1 <1J <1 I <1 '
1.1-Didclooethene ugh. < I '1 <1i 1 1 1 <I
Il-Dlchloropropene ugh. 1 <1 '1 ci '1 <1 <1
1.2.3-Trlchlonobenzene, ugh. ~ '1 < <I '1 <1 '1 '1
1,2,3-Tichloropropane ugh. '1 '1 ci ~ 'I I ' I'1
1.2.4-Trtchlorobeiren ugh. '1 '1 <1I <1 < I ' I 1
12.24-Trimethytbenrene ugh. 'I <1 <1J ~ <1 < '1 '
l,2-Dibronno-3-chloropnopane ugh. 2 <2 <2 '2 <2 '2 '2
11,2-Dilornomothana ug. <1 '1 <1 <I ci <1 '1
1.2-Diohlorobenjoene ug/h.. <1 '1 < <1 < '1 <
l,2-Dichloroethane ugh. <0.5 '0.5 '0 5 <0.5 <0.5 0.306 J 0 339J
1,2-Dlchlopropoparre ugw. <I <1 <1 <I <1 <1 <
1.3.5~tnniethyflenzene ug/. '1 <1 <I ~j~ <1 <I I<
1.3-Dlchicrobenutene ugIL <I <I <I <1 <1 <I <1
1 .3-Dichloropropane ug/L <0 4 '0.4 '0 4 <O 4 '0 4 <0.4 '0 4
1,4-Dichlorobenzene ug/L 0. 156 J 0 1464 < 0.5 <0.5 <0 5 0 1674 ' 0.5
11-Chlorohexane ugh. <1 <I <1 <1 <1 <I '1
2,2-Dichloropropane ug/L <1 <I <1 'I <1 <1 <1
2-Chioncotoluene, ug/L ' <I -ci <1 <I <I <I
2-Hexanone ugh. <10 '10 <10 '10 '10 <10 <10
4-Chlorotokiene ug/L ci <1 I 'I '1 <1 <1
Acetone, ug/L 9.16 J 13 5 116 '10 '10 <10 3.23J
Benzene ug/L . 0.4 '0.4 '0.4 '0.4 <0 4 '0.4 '0.4
Bronnobnsn~e ugh. '1 '1 <1 <1 <I <1 '1
Bromochlorometthane ugh. <I <1 <1 I I <1 <1l
BromodilchlIonerethano, ugh. <0.5 '0 5 <0.5 <0 5 '0.5 <0.5 <0.5
Bromofomn ugh. '1 '1 <1 < 'I <1 '
Bromomeothane ugh. <1 <l <1 < I < I <1 C
Carbon, disullide ugh. <1 1.14 <1 < <1 'I 0.9624J
Carbon tetrachloride ugh. ' <1 <I <1 '1 'I < I
Chlonobhenzene ugh. <0.5 '0.5 '0.5 '0.5 '0 5 '0.5 <0.5
Chloroethane, ug. 'I '1 <1 '1 '1 'I <
Chiorofont ugh. '03 <0.3 '0.3 0.145.1 <0.3 <0.3 '0.3
Chioromethane ug/L '1 <1 '1 ~ . <1 c
cis-I,2-Dichloroethiene ugh. 88.2 80.1 59.3 6.68 38.6 7.84 13.5
cis-1.3-Dichicoropropene ug/. '0.5 <0.5 <0.5 <0.5 '0.5 '0.5 '0 5
Dibromochloromethane ugh. <0 5 <0.5 '0 5 '0.5 '0 5 <0.5 <0 5
Dibromonmethane ugh. '1 <1' 1 'I <1 '1
Dichlorodifiuommnethanve ug/L Cl <1 <I'1< <1 '1
Ethyltonene ug/L <1 <1'1< 'I ci <I
Hexachlorobutadiene ugh. <0 6 <0 6 '0.6 <0 6 '0.6 '0 6 '0.6
Iscopropytbenzene ugh. 'I <i ci <1 '1 '1 '1
m-,p-XYlene ug/. '2 <2 '2 '2 <2 '2 '2
MEI< (2-Butanone) ugh. 59.4 79 3 357 <10 2 87 J <10 12.2
Methy! t-butyl ether (MTBE) ugh. 42.1 44.5 8.88 39 6 77.5 60.4 40 3
Methylene chloride ugh. ~ <1 '1 < <1 <1 <1I<
MIBK (methyl Isobutyl ketone) ugh. <10 <10 <10 <10 '10 <10 100
Naphthalene ugh1. <1 'I <I <1 <1 'I < I
n-Butytbenzene, ugh. <1 <I <1 <1 < <I <I
n-Propytenzene ugh. <I <1 'I ' I <1 < <1
o-Xytene Jug1. <1 <1 <1 'I I I <1 ~
piIsopropyttokiene, ugh. <I '1 <1 I1< <1 <1
sec-Butrybenzens ugh. < <I <1 <1 <I'I<
Styrene ugh. ci 'I <1 <1 1 <1 <1I
tert-Butylbenzene ugh. <1 <c Ii < 1 ~ <1 '<I
Tetrachioroethene ug1L 30.9 29.9 0.714 J 156 67.1 89 4 3466
Toluene ugh. <I <I <I <I ci <1 <
trans-1,2-Dichloroethene ugh. 0 2544J 0.2668J 0 307 J -ci <1 <1-c
trams-l,3-Dichloropropene ugh. ci '1 '1 1 '1 <1
Trichloroethenw, ughl. 21.7 17.9 0.3964J 26 6.64 29.6 15.8
Trichlorofljoronnethane ugL '1 '1 I<1 <I <1 <1 <1I
Vinyl ac~etate ugh. <5 <5 <5 <5 <5 <5 <5
Vinyl chioride ugh. <I <1 <I '1 < <1 '

': Not detected above Reporting Limit (RL)
4. Estimated result based on OC data or reported below, RL
B Estimated result Possibly, biased high or faise positive based on blank data
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TABLE D-1

VOLATILE ORGANIC COMPOUNDS, FIFTH QUARTER SAMAPLES
YEAR TWO REMEDIAL ACTION OPERATIONS REPORT

Main Installation -Defense Depot Memphis. Tennessee

Well ID 1W21-04A 1W21-04B 1W21-05A 1W21-O5B MW-21 MW-uS5 PMW21-01

Lab ID L0712444-09 L0712497-11 L0712444-10 L0712444-12 L0712562-15 L0712562-16 L0712562-11
Dat. 12/14t2007 1211712007 12)14/2007 1211412007 1211812007 12/18/2007 12/18/2007
Area TTA- 21 TTA-I 21 TTA-I 21 TTA-I 21 TTA-I 21 TTA-I 21 HTA-I 21

Analyte Units
1.1.1.2Tetrachloroethane ug/L <0.5 <0.5 <0.5 '0 5 '05 CO05 '0.5
1l1,1-Trichlormeth~ane ugiL <1 <1 -ci <I c ' <1
1,1,2,2-Tetrachlormethlane ugIL <0 5 <0 5 <0.5 <0.5 '05 '05 '0.5
1,1,2-Trchloroethane ugtL <1 <I <1 <1 <I ci
1,1-Dichlorcetheme ugh. <1 <1 <1 <1' ' c
1.1-Dichlome~theme ugh1. <1 <I <1 'I <1<1<
1.1-Dichloropropene ugh. <I <1 <1 <1 'I'Ij
1,2.3-Trichlorobenzena ug/L <1 <1 1 <1 '1'Ic

2.23-Trichloropropane ug/L '1 <1 '1 <1 Cl ' <1
12.24TnchlIorobernzene ug/L I1 <1 -'1 <1 <1 < <1

,2.4-Trimethylbenzene OWL <1 <1 <1 <I <I I <1
I1,2-Dibrmmo-3-chloroipropane ugVL '2 <2 <2 <2 <2 '2 <2
1,2-Dibromoethane ugf. <1 '1 <1 -c ci <1 c
1,2-Dichlorotbancene ug/L '1 <1 <1 <I 'I ' <1
1,2-Dichlorothane ugL <0 5 <0.5 <0.5 0 407 J '05 0 366 J 0291J
l,2-Dichloropropime ug/L <I '1 '1'1<1< <1
l,35-Trimethyllbenzene ug/L '1 ci 1 < -I <I
1.3-Dichlorobenzene ug/L <I <1 Cl <I <I ci <1
I1,3-Dichloropropane ugh. -'0 4 <0.4 <0,4 '0 4 '0 4 <0.4 <0 4
1,4-Dichlorobenzene OW/L 0.169 J <0.5 0 22J '0 5 <05 <0.5 <0.5
I-Chlorohexane ug/L <1 <1 <I '1 <1 <1 <1
22.2Dichloropropane ug/L 'I <1 <1 Cj l 'I <I
2-Chtorotokiene tghL <1 ci <1 -ci <I <1 <1
2-H~exanone uOL 10 <10 <10 <10 '10 '0 <10
4-Chlorotokjene OW/L '1 <1 Cl '1 <1 <1 <I
Acetone OWIL 14.1 <10 50.5 3 21 J <10 <10 <10
Benzene OW/L <0.4 <0.4 '0.4 <0 4 <0.4 <0,4 '0.4
Sromobenzene ug/L <1 '1 <1 <1 <1 <1
Bronmochlorometh~ane ugWL <I 1 <I <1 <I <1
Rrornodchloromethane ugh. '0.5 '0.5 <0 5 <0.5 <0.5 '0.5 '0.5
Bromoform ug/L <1 <1 <1 <1 <1 <1
Bromomethane OW/L <1 <1 Cl ' <1 <1 <1
Carbon disumidce og/L 0.7251 J c 1.1 '1 <1 <I <1
Carbon tetrachloride ug/L -c <1 <I '1 <1 <1 <I
Chlorobenzene OW/L <0.5 '0 5 <0 5 <0.5 <0.5 <0 5 <0 5
Chloroethane ug/L -ci -ci < <1 <1 <I <
Chloroform ugh. <0 3 '0 3 '0.3 <0 3 0 137 J <0.3 <0.3
Chlorornelbne OW/L -ci '1 ' <1 ci 'I <I
cis-1,2-Dichloroethene u/l. 37 3 5.41 25.6 20 2 2.12 2,49 2 17
cis-132-Dichloropropene ugh. <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Dlbromochloromethane OW/L <0 5 -cO.5 '0 5 0O 5 <0.5 <0 5 '0.5
Dlbromonmethane ugh. <1 <1 'I <1 1 l<1
Dichnlorodafiooromethane ugh. <1 <1 '1 <1 '1'1<
Ethylbeanzene ugh. <1 <1' <1 '1'I<
Hexachlorobutadiene ugh. <0 6 <0.6 <0 6 <0 6 <0.6 '0 6 <0 6
Isopropyllbenzene .ugh <1 <1 '1 <1 <1 -ic
m-,p-Xylene ugh <2 <2 '2 <2 <2 <2 <2
MEK (2-Butaone) ugh. 454 <10 468 32 10 <10 <10
Methyl tibutyl ether (MTBE) ugh. 15 1.86Ji 22 2 31 8 90.5 3 47 J 33 6
Methyiene chloride ugWL <1 <I <1 <1 <1 '1 .
MIBIK (methyl isobuty! ketore) ugl. <10 <10 '10 <10 <10 '10 <10
Naphthalene ugh. <1 <1 .1 <1 <1 <1 <1
n-Butytbenzene ugh. <1 Cl <I 'I <1 '1 '1
n-Propylbenzee ugh. <1 <1 <1 <1 <I '1 <1
c-Xylene ugh. 'I <1 <1 -ci '1 <I ci
p-lispropyltoluene OW/L <1 <1 116 ci <1 <I .
sec-Autylbenzne ug/L <1 <I <1 <I '1 -c '1
Styrene ug/L -ci~ <I <I '1 <1 <I
tent-Butytbermene ugh. <1 <1 <1 <1 -ci <I -c
Tetrachloroefthene ug/L 19.2 4 62 12.4 26.8 178 9.81 130
Toluene ugh. <I Cl <I <1 -ci -i c
trans-1,2-Dichloroethene ughl. -l <I <1 <1 <1 . j ' <
taras-1,3-Dichloproppene ugh. '1 -ci '1 <1 '1 <I '1
Trichloroethiene ugh. 947 3.55 6.95 9 68 32.5 1.35 39.5
Trichlorofluoromethane ugh. <1 I <1 'I <1 ci <1
Vinyl acetate ugh. '5 <5 <5 <5 <5 <5 <5
Vinyl chloride ugh. '1 <1-c ci< '1

<: NW detected above Reporting Limit (RL.)
J: Estimated result based on QC data or repo
A: Estimated result possibly biased high or fat
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2(r 21.3
TABLE D-1

VOLATILE ORGANIC COMPOUNDS. FIFTH QUARTER SAMPLES
YEAR TWO REMEDIAL ACTION OPERATIONS REPORT

Main Installation -Defense Depot Memphis, Tennessee

Wa~llID PMW21-02 PMW21.03 PMW2 1-3 PMW2I-04 PMW2I-5 IW10I-0IA IWI0I-01ACUP DUP
Lob ID L0712542-12 L0712562-13 L0712562-10 L0712502-14 L0712562-O1 L0712280-08 L0712280-06
Date 12/18/2007 1211812007 12/18/2007 12/18/2007 12/18/200 12/10/2007 12/10/2007
Area TTA-1 21 TTA-1 21 TTA-I 21 TTA-I 21 TTA-1 21 HTA-I 101 TTA-1 l0t

Analyte Units
I.1,1,2-Tetrachboroethane ugt-. '0.5 <0 5 <0.5 <0.5 <0.5 <0.5 <0.5
l.1,I-Trichloroethane ugh.L c ci '1 <1 '1 <1 c
1.1,2,2-Tetrachlmorethane ugIL '0.5 <0.5 <05 '0.5 '0.5 '0.5 '0.5
1,I,2-Trlchloroethane ugt. <I <1 <1 <I <1 <1 <I
1,I-Dichloroethane ugh. < <1 <1 ci <1 ci <1
1,1-Dichloroothens tight ci1 <1 ' <1 <1 <1 Cl
1.1-Dichloropropene, ug/. <1 '1 <1 '1 <1 < <
1,2.3-Trichlorobenzene ugIL <I <1 <1 <1 <1 <1 <1
1.2,3-Trlchloropmpopne ugr. ci '1 '1 ci <1 <1 <1
1,2,4-Trichlorobenzene ug/L <I <1 <1 <1 < <1 '1
l,2,4-Trimethylbenzene uigh. <1 ' '1 '1 <1 <1 <1
l,2-Dibromo-3-chloropropane tight <2 <2 <2 <2 <2 <2 <2
1,2-Dibromoethians tig`t <I <I <1 <I <1 < <1
1,2-Dichlorobenzene uig/L <1 <1 <I <1 <1 <1 <1
1.2-Dichloroethane uig/L 0.315 J 0.519 0.451 J <0.5 <0.5 <0 5 '0.5
1,2-Dichloropropane UgL <I <1 <1 <I <1 <1 <1
1,3,5-Tuimiethylbenzene ugf. <1 <1 <1 <1 <1 '1 '1
1.3-Dichlorobenzane ug/L <1 '1 <1 <I 'I <1 <I
1.3-Oichlorcpropane tig1- <0.4 '0 4 <0.4 <0.4 '04 <0.4 <0.4
1.4-Diohlorobenzone ight. <0.5 <0 5 '0 5 <0,5 <0.5 <0 5 0.14J
1-Chlorohiexane ug/L <I <I '1 <1 <Ici<
2.2-Dlchloropropane tight1. <1 <1 1 <1 <I <1
2-Chipotoluene Ugh. ci ci ci <1 <I '1 ci
2-Hexanone ug/L <10 <10 <10 <10 <10 <10 <10
4-Chlorotoluene uight '1 <1 ' <1 '1 <I <I
Acetone tight <10 <10 <10 <10 <10 3.85 J 3 31J
Benzene tig/t .r 4 <0.4 <0 4 <0 4 <0 4 <0,4 <0 4
Bromobenzene uig/t <1<1< <I <1 <1 . <1
Bromochloromethans ugil. <1 <I< <1 ci <1 <1
Bromodiohloromethane tight '0.5 '0 5 <0.5 <0.5 '0.5 <0.5 <0.5
Rromoform ug/L '1 <1 'I <I ci <I <
Brornometh~are ug/L <I <1 1 <1 <I <1 <I
Carton disufi~de utigh <I <1 ci <1 <I 0.53 J 0.607J
Cartbontetrachloride ug/l. < <1 <1 <I <1 <I <I
Chlorobenzene tight <0.5 <0 5 <0.5 <0 5 <0.5 <0.5 <0.5
Chloroethane, uigh <1 'I <1 'I <1 <I <I
Chloroform ugh. <0 3 '0.3 <0 3 <0.3 <0.3 <0.3 <0 3
Chloromethane ughtL '1 <1 <1 <i <1 <1 <1
cis-1.2-Dichloroethene tight 0 626 J 0.403 J 0 465J 1.83 0 527 J 18 6 20.6
cis-1,3-Dichicropropene tight '05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Difbronmochloromellume ight. <0.5 <0 5 <0.5 <0 5 <0.5 <0 5 <0.5
Dibromomethane ight. '1 <1 <I <1 <I '1 <I
Dichlorodiftuoromethane igh. <I <I <1 <I <1 <1
Ethbyenzene ugh. <1 <I <I <I <1 <1 <
Hexahlorotbutadiene ug(. <0.6 <0 6 <0 8 <0.6 <0 6 <0.8 '0.6
Isopropylbenzene Wih. <1 < <1 <1 <I <1 <
m-,p-Xylen. Ugh. <2 <2 <2 <2 <2 <2 <2
MEK (2-Butonone) tight <10 <10 '10 <10 <10 79.1 so
Methyl t-butyl ether (MTBE) ugh. 27.1 12 12.2 85.2 '5 <5 <5
Methylene chlordde tight <1 <I <1 <1 <1 <I <1
MIBK< (meahyl isobutyl ketone) ug/L <10 <10 <10 <10 <10 <10 <10
Naphthalene tight <I <1 <1 <I < <1 <1
n-Butyllbenzene ug/L <1 <I <I ' <I <I <I
n-Propylbpenzene ug/L <1 <1 <1 <I <1 <1 <I
oXylene ug/L. ' <1 <1 <1 <I <I <1
p-Isopropyltoluene tigh <1 <1 <I <1 <1 <1 <1
sec-Butyftlnzena u4/I. <1 <I <I <1 <1 <1 <1
Styrene tigft <1 <1 <I <1 < <1 <1
tert-Butybienzene ug/L ci <1 <I <1 <1 <1 <1
Tetrachloroethene ug/L 32 6 28.5 28.9 93 4 50.3 1.46 1.41
Toluene utigt <1 <1 <1 <1 <1 <1 '1
trans-1,2-Dichionoethene tight <1 <1 <1 0.259 J <1 <I <I
trans-1.3-Dichloropropene ight. <I <I <1 <1 <1 <1 <1
Trichloroathene ug/L 17 9.84 10.1 49 18 2 2.95 3 16
Trichlbrofluoromethane tight <1 <I <1 <1 <1 <1 <1
Vinyl acetate ug/l. <5 <5 <5 <5 <5 <5 <5
Vinyl chborlde tight <1 <1 <1 <I <I <1 <I

<.Not detected above Reporting Limit (RL)
J1: EstImated result based on QC data or repor
8: Estimated result possibly biased high or ffl
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TABLE D-1
VOLATILE ORGANIC COMPOUNDS. FIFTH QUARTER SAMPLES

YEAR TWO REMEDIAL ACTION OPERATIONS REPORT
Main Installation -Defense Depot Memphis. Tennessee

Well ID 1WI01-01B 1WI01-01C 1W10V-02A 1W101-02B3 1W01-02B 1W0-2 1W101-03A
DUP

Lab ID L0712280-09 L0712280-1 L0712280-11I L0712280-12 L-0712280-07 L0712314-02 L0712314-03
Date 12/10/2007 12/10r2DO7 12110/2007 12/1012007 12/10/2007 12/11/2007 12/1112D07
Area TTA-1 101 TTA-I 101 flA-1 101 TTA-I 101 TTA-I 101 TTA-1 t0l TA-i 101

Analyte Units
1,1.1.2-Tetrachromethane ug/l. '0.5 '05 '0 5 <0.5 '0 5 <05 <0 5
1.1.1-Trtchtoroethane ug/L <1 ci <1 '1 '1 '1 '1
1.1,2.2-Tenachloroethane ugfL '0 5 <0.5 <0.5 <05 '0 5 <0.5 '0.5
I,I,2-TrIchloroethane ug/L 'I 'I <1 '1 <1 '1 '1
Il-Dichlomoethane ug/- '1 '1 <1 '1 <I <1 '1
1.1-Dichloroethene ugl 'I -i '1 <1 Cl '1 '
1.1-Dichloprop~oene ugfl. <1 ci <1 '1 '1 '1 <1
1,2,3-Trictilorobenzoene ugIL <I '1 '1 '1 <1 <1 '1
I.2.3-Trclcoropropane ug/L <1 1 <1 <1 '1 '1 '1
12.4-Trichtorobernzene ugit- c '1 '1~ 'I <1 <1 <1
1.2,4-Trimethylbentene ug/L '1 <1 <I 'I <1 'I '1
1.2-DibromoS-3-hloropropane ug/l. <2 '2 <2 '2 <2 '2 '2
1.2-Dibromoethume ugh. '1 'I <1 <1 <I <1 <1
1.2-Dichlorobpenzene ug/l. <1 '1 <I <1 <1 <1 '1
1,2-Dichlorothane ug/L '0.5 <05 ' 05 <0.5 <0 5 '0 5 '0.5
1,2-Dichloropropane ug/t. <1 '1 <1 '1c <1 '
l.3.5-Trimethylbenzene ug/L <I '1 <I< <1 <1 '
1,3-Dichlorobenzene ug/L 'I <1 <1 '1 'I <1 <1
1I .-Diohloropropane ug/L <0 4 '0.4 <0,4 '0 4 '0.4 '0 4 <0 4
l,4-Dichlorobenzene ugh. '0.5 '0 5 <0 5 '0.5 <0 5 '0.5 '0.5
1-Chiorohexene ugI. <1 <I Cl <1 <I <1 <I
2.2-Dichlormpropane ugh. <1 <1 '1 '1 <1 <I <1
2-Chiamtokuene ugIL ci <I 'I 'I <1 ci '1
2-H-exanone ugr. '10 <10 '10 '10 '10 <10 '00
4-Chiorotoluene ughl. '1 <1 '1 '1 <1 <1 '1
Acetone ug1L <10 '10 <10 <10 '10 <10 '10
Benzene ug&l <0.4 '0 4 '0 4 <0.4 '0.4 <0.4 <0,4
Brorroben~zere ughl. <1 <1 '1 <1 <1 '1 <I
Bromtocthloromethane ugV. <1 <1 '1 <1 'I 'I <1
Bromodichloromethane ugtt '0.5 <0 5 <0.5 '0.5 <0.5 '0.5 <0.5
Bromoform ug/l. '1 '1 <I <1 '1 '1 '
Bronmometliane ugr- '1 < <1 <1 <1 <1 '
Carton disullide ugh. <I <1 <1 <I <1 <1 <I
Carbon tetrachioride ugf- '1 'I <1 '1 '1 '1 '
Chlorobpenzene ugh '0.5 <0 5 '0.5 '0 5 '0.5 <0.5 <0 5
Chlooethane ugf- '1 'I <1 '1 '1 '1 'I
Chloroform, ugIL '0 3 0.144 J '0 3 0 194 J 0.176 J '03 <0.3
Chloronmethane ugIL <I '1 <1 'I <1 <1 <1
cis-l.2-Dichloroethene ug/. 27.6 21.3 64.7 20 6 21,1 582 16.6
cls-1.3-Dlhloropropene ugh. <0.5 <0.5 '0 5 <0.5 <0 5 <0.5 <0.5
Dibromochlonomethone ugL '0.5 '0 5 <0.5 '0 5 '0.5 '0 5 '0.5
Dibromorneth~ane ug/L <1 <1 'I '1 <I <1 <1
Dichlorodifluoromethane tugh. <1 '1 '1 '1 <1 <1 <1
Ethylbpenzene ight. '1 <1 '1 '1 '4 ' <1
Hexachrombutadiene tighl. '0 6 '0 6 '0 6 '0 6 '0 6 '0) 6 '0.6
Isopropylbenzene ug1. <4 <1 'I <I <I <1 <I
m-,p-Xyle~e tight <2 '2 '2 '2 <2 '2 <2
MEK (2-Butanone) ight. 2.94 J <10 110 '10 '10 56 B 15 1 B
Methyl 1-butyl ether (MTBE) ugIL '5 <5 <5 <5 <5 '5 <5
Methylene chloride ug/L '1 '1 <1 <1 <I '1 <1
MIBI( (methyl Isobutyt kcetone) ugh. 10 '0 <10 '10 '1 0 ' 10 '00
Naphthalene ug/L <1 'I '1 'I <I 'I <1
n-Butytonzene ugf- <1 <1 <1 '1 <1 '1 <1
n-Propytbenzene ug/L '1 '1 <I <1 '1 <1 '1
c-Xytene Ugh. '1 <1 <1 '1 '1 'I <1
p-Isopropyltoluene ugr- <1 '1 '1 '1 <1 <1 <
sec-Butyllbenzene tight <1 'I '1 'I '1 <1
Styrene ugll. <I <1 'I <1 'I '1 '
tert-Botybenzene ugh. '1 <1 <1 <1 '1 <1 '1
Tetrachlomothene ugt. 1.37 96.8 11.4 102 99 1 49.9 13.3
Tobuene ugh. 'I <I <I <1 '1 '1 <1
trans-1.2-Dichlomoethene uigh- '1 <1 0.286J '1 <I '1 '1
trans-1,3-Dichloropropene ughL '1 '1 ' 'I '1 '1 <1
Trtchloroethene Ug/L 0.804 J 7.02 5 5 4.01 4.34 12.3 4.15
Tntchlorofluorom~ethare, ugh. <1 <1 <1 . 1 <1 <I <
Vinyl acetate ugh. '5 <5 '5 '5 <5 '5 '5
Ainyi chtoride ugh. <I '1 'I <I <1 <1 <ci

'. Not detected above Reporting Limit (RL.)
J Estimated result based an QC data or repor
B: Estimated result possibwy b~ased high or fatr
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10~13215
TABLE1 D. I

VOLATILE ORGANIC COMPOUNDS, FIFTH QUARTER SAMPLES
YEAR TWO REMEDIAL ACTION OPERATIONS REPORT

Main lnstaltatlon -Defense Depot Memphis. Tennessee

Well ID 1WI01-03B 1W101-03C IWIOI-04A 1W101-048 1W10t.04C 1WI01-05A IW1O0..05B

Lab, ID L0712314-04 L0712375-01 L0712375-02 L0712375-03 L0712375-04 L0712280-03 L0712280-04
Date 12J111/2007 12/12/207 12/12/2007 12/12/2007 12/12/2007 12/10/2007 12/10/2007
Area TTA-1 101 flA-1 101 TTA-I 101 flA-I 101 TTA-i 101 TTA-I 101 TTA-1 101

Analate Units
1.1.1.2-Tetrachioroothane ug/L '0.5 <0 5 05 <0 5 <0.5 <0.5 <0.5
1.1l1-Trncriomoethane ug/L ci <1 <1< 1 <1 <1
1.1.2.2-Tetraaochoethane ug/L <0.5 <0 5 '0 5 '0.5 <0.5 '0 5 <0.5
1.1.2-Trichloroethane ug/L '1 <1 'i I cI ci c
1Il-Dichloroetlhane ugh. <I '1 ci 'I 0.324 J ci ci
1,1-Dichbomethere ugh. <1 '1 ci ci 0.562 J ci <
1il-Dichioropropene ug/L <I '1 '1 <1 ' <1 '1
1.2.3-Tnchlorobhenzene ug/li ' <1 <1 <1 <1 <1 <
1.23.3Trlchloropropane ug/. <I <1 <1< <1 < <1 <1
1,2.4-Trlchlonobenzene ugI. C <1 <1 <1 <1 <1 < I
1,2.4-Trimethybenzenw, ugh. < I '1 <1 <I <1 <1 <1
1,2-Dibrono-3-chloropropame ugh. <2 '2 <2 <2 <2 <'2 <2
1,2-Dibromoethane ug/. <I <1 <1 <1 < I<
1.2-Dichlorotbentere ugli <1 <1 '1 <1<1<1<
1,2-Dichloroeth~ane ugh. '0.5 0.538 <05 <0 5 2.13 <0.5 '0.5
1,2-Dichttropmopans ugh. <1 0.691 J <1 <1 3 50 '1 c
1.3,5-Tdmrethyibenzene ugh. <1 '1 <1 <1 <I < <1
1,3-Dichiorobanzeno ug. <1 <I <1 <1 <1 <I <1
1 ,3-Dicthtoropropane ugh. <0 4 '0,4 '0.4 '0 4 '0 4 <0 4 <0.4
1.4-Dichiorobenzene ugh. <0 5 <0,5 '0.5 '0 5 <05 0 392J <0.5
l-Chlorohexane ug/L '1 <I <i ci <1 ci ci
2,2-Dichloropropane ughL ci ci <1 <I <1 <I <1
2-Chlorotoluene ug/L <1 <1 <I < <1 <1 <1
2-Hexanone ug/L <10 <ID '0 <10 <10 <10 <00
4-Chlorotokuene Ugh1. <1 ci <1 <1 <1 ci <I
Acetone ug/. <10 <10 45 <10 <10 14.9 <10
Benzene ug/L '0.4 '0.4 <0.4 <04 0.3921 J '0.4 '0.4
Bromiobenrzne ughL '1 <1 <1 <1 <1 <1 <1
Bromochloromnethane ug/L <1 '1 <1 <1 <1 <1 <1
Bromod~chiorometthane ugh. <0.5 '0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Bromoform ug/L ci <I <1 <1 <1 <I <1
Bromornothane ulgh. < <1 <1 <I <1 <1 <I
Carbon disullide ugh. <I <1 0 681 <I ~ <1 0 8521 J
Carbon tetrachloride ugh. <1 <1 <1 <I <1 <1 <
Chlorobenzene ugh. <0.5 <0 5 '0.5 '0.5 <0 5 <0.5 <0.5
Chloroethane ugh. <I <I ci <1 <i ci1
Chloroform ugh. '0.3 0. 1331 <0~3 '0.3 0.152 J <0 3 '0.3
Chloromethane ugh. 'I <1 '1 <1 <1 ci <1
cds-l,2-Dichloroethene ugh. 0.828 J 63 6 32 48 5 232 39.7 28 8
cis-l,3-Dlchloropropene ugh. <0.5 <0 5 <0.5 <0 5 '0.5 '0.5 '0.5
Dibromnochloromethane ugil. <0 5 '0 5 '0.5 <0 5 '0.5 <0 5 '0.5
Dibromonmethane ugh. <1 ci < <1 <1 <1 <1
Dichtorodifluomonethane ug/L <1 < <1 <1 <1 <1 <
Ethylbenzene ugh. <1 <I <I '1 <1 ci <
Hexachlorobutadiene ug/L '0.8 <0 6 <0.6 <0 6 <0.8 '0 6 <0.6
isopropyllbonzene ugIL <1 <1 <1 'I <I '1 <1
m-,P-XyIone ug/L '2 <2 <2 <2 '2 <2 <2
MEK (2-Butanone) ugh. <10 33J 123 37.5 29 113 <10
Methyl t-butyl ether (MTBE) ugh. <5 '5 <5 <5 <5 <5 <5
Methylene chloride ugh. <I <I '1 <1 <I <1 <I
MIBIK (methyrl isobuty! ketone) ugh. <10 <10 '10 <10 <10 <10 <00
Naphthalene ugh. <1 'I <1 <1 <1 < <1
n-Bilyllbenuene ugh. <1 <1 'I <1 ~ <1 < 1 <
n-Propybenzone ug/L <1 <1 'I <I ci <1 <1
o-Xylene ugh. '1 <I <1 <I <1 <1 <I
p-Isopropyltoluene ughl. <1 <1 <1 <1 <1 '1 <
sec-Butylbenzene ugh. <1 <1 <I <1 <1 <1 <
Styrene ugI. <I ci ci ci 'I c <1
tert-Butybenzene ugh. ci '1 '1 <1 ci '1 '
Totrachioroethene ugh. 88 4 25 8 0.391J 2.87 2.89 10 5 76.9
Tokuene ughl. '1 < <1 <1 ~ '1 0 7931J <1
trans-1.2-Dichionoetherne ughl. '1 <1 <1 <1 0.5111J <4 '
varan-1.3-Dichloropropene ug/L <1 <1 ci c <1 <1 <1
Trichloroether. u~g/. 0 6091J 47.4 0371J 20D4 13 3 1.03 2.48
Trichiorofluorornethane ugh. <1 <1 <I <I 'I ' <I
Vinyl acetate ughi. <5 <5 <5 <5 <5 <5 <5
Vinyl chloride ugh. 1 <1 <1 <1 <t <1 <1

<: Not detected above Reporting Limit (RL)
J. Estimated result based on QC data or repor
8. Estimated resutA possibly blaned high or flab
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t13216TABLE D-I

VOLATILE ORGANIC COMPOUNDS, FIFTH QUARTER SAMPLES
YEAR TWO REMEDIAL ACTION OPERATIONS REPORT

Main Installation -Defense Depot Memphis. Tennessee

Well ID IW1OI.0OS W010C IW1OI-06A IWIOI-Of6B IW10I-06C 1WI01-07A 1W101-7B
DUP

Lab ID L0712280-05 10712280-01 L0712314-14 L0712314-15 L0712314-16 L0712314-17 L0712375-06
Date 12110/2007 1211012007 12111/2007 1211112007 12J111/200? 12111/2007 1211212007
Area TTA-1 101 nTA-I 101 nTA-1 101 TTA-I 101 TTA-I 101 TTA-1 101 flA-I 101

Analyte Units
I,I1.2-TetrachlIorcethane ug/L <05 <0 5 '05 <05 <0 5 <05 <0 5
1,1.1-Tuichkoroethane ughf. ci ci c c <1 -' <1
1l1.2.2-Tetrachloroethane ugh. <05 <0 5 <05 <0.5 <0.5 <0.5 <0.5
1.1,2-Trlchloroethane ugh.- c ci <1 <I <1 <1 <1
Il-Dichloroethane ugh. <1 <1 <1 <I <I<I
11t-Olchiometh~ene ugf- <I <I <1 <1 ci-c c
1.1-Dictlbropropene ugh.. <I 1 <I~ <1 <1 <1 <1
1,2,3-TriChlorotbeonene ugh. <I <1 <1 <1 <11<
1,2,3-Tiichloropropane ugh. <1 <1 <I <1 <1<I
1,2,4-Trtchlorobenzene ugh. <1 <1 <I <1 <1ci<
1,2,4-Tnimethybenmene ug. <I <1 <1 <1 <1 <1 <I
1,2-Dibromo-3-chloropropane ugh. <2 <2 <2 <2 <2 <2 <2
1,2-Dibromoethame ugh. <I <I <I <1 <I <1 <
l,2-Dichlomobenzene ugh. <1 <1 <1 <1 ci < <1
1 .2-Dicttoroethane ugh. <0 5 <0 5 -'0 5 -cO.5 0 693 '0 5 0 573
1,2-Dichloropropame ugh. <I <1 <1 <1 1.05 <1 0.632J
1,1,15-Trlmethytoenzene ugh. <I <I <1 < <I <1 <1
1,3-Dichlorobonvene ugh. <1 <1 <1 <I <1 <1 <
1,3-Dichioropropane ugh. <04 <0 4 <0 4 <0.41 <0.4 <0.41 <04
1,4-Dichlorobenzene ugh. <0.5 <0.5 0.1886 <05 <0 5 <0 5 <0.5
1-Chloroh~exane ugh. I1 <I <1 <1 <1 <I <
2.2-Dichtoropropane ugh. <1 CI <1 <1 <1 <1 <1
2-Chlonotolijne ugh. < <1 <1 <1 <1 ci ci
2-Hexanone ugh. <10 <10 <10 <10 <10 <10 <10
4-Chlorotoiuoe ugh. <I <1 <1 <1 <1 '1 '
Acetone ugh. <10 <10 <10 208B 4 23 B 9 61 B <10
Benzene ughl. <0 4 <0 4 <04 <0)4 <0.4 '0.4 '0 4
Bromobenzene ugh. <1 <1 <1 <1 <1 <1 <1
Bromochioromethane ug/l. <I <1 <1 <1 <I <1 <1
Bromodichborromethane ugh. <0.5 '0.5 <0.5 '0 5 <0.5 <0.5 <0.5
Bromoform, ugh. <1 <1 '1 <1 <1 <1 <1
Bromomnethane .ugh. <1 <1 <1 <1 <1 <1 <1
Carbon disulfide ugiL <1 <I <I <I <1 <1 <1
Carton tetrachionide ugh. ci <1 <1 <1 <1 ci <I
Chlorobenzene ugh. <0.5 <0.5 <0.5 <0 5 <0 5 <0,5 <0.5
Chloroethane ughi. <1 <I 1 <I <1 <I <1
Chloroform ugh. <0.3 <0.3 <0 3 <0.3 0. 164 .J <0.3 <0.3
Chioromethane ug/L <1 <I < <1 <1 ci '
cis- 12.2Dlchloroothene ughF. 70,7 66 8 3 33 1.11 115 14 2 109
cis-1,31-Dichloropropene ugh. <0.5 '0 5 <0.5 <0.5 <0.5 <0.5 <0.5
Dibromochitoromethane ugh. <0 5 <0.5 <0.5 <0.5 <0 5 <0.5 <0.5
Dibromornettiane ugh. <1 i <1 ci <1 -'1 <
Dichlorodiftuoromethans, ug/L <1 <I <1 <1 <1 <I <I
Ethybenzene ug/L <1 <1 <1 <I <1 <1 <I
Hexachiorobtutadiene ug/l. <0 6 <0.6 <0.6 <0 6 <0 6 <0.6 <0.6
Isopropylboemene . ug/L <1 <I < <I <1~ <1 <1
m-.p-XYlene sg/L <2 '2 <2 <2 <2 <2 <2
MEK (2-Butanone) ug/L 26 6 33 3 11.2 B 7,84 8 45.8 B 20 2 8 28.7
Methy t-butyl ether (MTBE) ug/1. <5 <5 <5 <5 <5 <5 <
Methylene chloride ug/L <1 <1 <1 <1 <1 <1
MIBK (methyl isobutyl ketone) ugh. <10 <10 <10 <10 O10 <10 <10
Naphithalene ugh. <1 <I <1 <1 <I <1 <
n-Butylteneno ug/L <1 <1 <1 <1 <I <1 <1
n-Propyteniren ugh. <I <1 <I <1 <1 <1 <1
o-Xylene ugh. 'I <1 -ci ci < <1 <1
p-tsopropyltoluene ugh. <I <I ci c ' <1 <1
sec-Butylbenzne" ugh. ci <1 ci 1 <1 <I <1
Styrene ugh. <1 <I <1 <1 '1 <1 ci
tert-Butytbenzene ugh. <1<1< <I <1~ <I <1
Tetrachloroethene ugh. 44 45 9 22 4 50.8 10 4 8.59 2.11
Tokiene ugh. 0 279J '1 0 344 8 ' <1 ci <1
trans-1.2-Dichloroethene ugh. <1 <1 <1 <1 0.254 J <1 <1
trans-1.3-Dichtoropropene ugVL <1 <I <1<1 <1 <1 <1
Trichloroethene ugh. 562 5.75 2 29 7.91 29 2 10.9 6.97
Tdrchloroflu~oromethane ughl. <I <1 <I <1 <I <1 <I
Vinyl acetate ug[L <5 <5 <5 <5 <5 <5 <5
VInyl chloride ugh. <I <1 <I <1 <I <1

< Not detected above Reporting Limit (RL)
J: Estimated result based on QC data or repor
8: Estimated result possibil, biased high or ftab
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't0t -21.7
TABLE D-1

-. 1 ~VOLATILE ORGANIC COMPOUNDS. FIFTH QUARTER SAMPLES
YEAR TWO REMEDIAL ACTION OPERATIONS REPORT

Main Instaflatlon - Defense Depot Memphis. Tennessee,

Well ID IW101-07C 1WI0108I WI01- 08A WI01-08B 1W101-O8C IW10I-09A IWIOI-09B3
DUP

Lab ID L0712375.07 L0712431-13 L0712431-12 L0712375-08 L0712431-18 10712431-14 L0712431-17
Date 1211212007 12/13/2007 12113/2007 12/12/2007 12/13/2007 1211312007 1213132007
Aree TTA-I 101 TTA-i 101 HTA-I 101 TTA-I 101 HTA-I 101 TTA-I 101 TTA-I 101

Analyto Units
1,1,1,2-1ontrachloroethane ug/L <0 5 0 5 '05 '0.5 '1 <0.5 '0.5
1.1.1-richloroeth~ane u/L <1 <1 ci <I '2 <1 <1
1,1,2,2-Teflachloroethane ug/L '05 <0.5 <0.5 <0.5 <1 <05 <0 5
1.1.2-Trlchloroethane ug/L 0.704 J '1 <1 < <2 I <1
1,1-Dichloroethane ugh. 0.699 J '1 < <1 0.619 J <I 0.301J
l,1-Dichloroathane ug/L 0.9J '1 <1 <I <2 '1 0.602 J
l,1-Dichlor-oproperne ug/t <1 <1 I 'I <2 '1 I I
12.23-Trlchloobenzene ug/L <1 <1 1 <1 '2 'I '1
1,2.3-Trichloropropane ugif <1 <1 I <I <2 '1 I I
1.24-Trichlorobertzene ugL <1 <I CI ' <2 <1 <I
1,2.4-Trimethilibenzene ug/L <1 <I 1 <1 <2 <I <1
l,2-Dibromo-3-chloropropane ug/L '2 <2 <2 <2 '4 '2 <2
1,2-Dibromoethane ug/. -c <1 '1 'I '2 <1 '1
1,2-Dichlorobenzene ug/. '1 <1 'I 'I '2 '1 <1
1.2-Dichlbroethane ug/L 2 4 <0.5 <0.5 <0 5 1 06 <0 5 <0,5
l.2-Dichkiropropinme ugh. 3.26 '1 <1 <1 1.76J '1~ 0631J
1,3.5-Trimethytonennn ugtL < <1 <1 <I <2 <1 <I
1,3-Dichborobenzent ugh. <1 '1 ci '1 <2 <1 'I
1,3-Dichlbropropone ugIL <0 4 '0.4 <0.4 <0 4 <0 8 <0.4 '0,4
1i4-Dichlorobpenzne ug/t <0.5 0. 151 J 0 14 J '0 5 'I 0.5 '0.5
1-Chlorohexane ugVL ci <1 <1 <1 <2 <I <1
2.2-Dichloropropone ugi. <1 '1 <I <1 <2 '1 'I
2-Chlorotoluiene ugh. <I 'I <I <1 <2 '1 '
2-Hexanone ugyL 'I <100 <10 <10 <20 <10 <10
4-Chlorotoluene ugIL <I '1 <1 <1 '2 '1 <1
Acetone ugIt 2.79 J 5 42 J 4.98 J <10 6 35 J 17.7 45
Benzene uWL. 0.487 <0 4 '0.4 <0 4 0 446 J <0.4 0.233J
Bromobenvene ug/L <1 ci <1 <1 <2 < <1
Bromochloromethanes ug/L <1 <I <1 '1 <2 <1 <I
Bromodichloromethane ug/L '0.5 '0.5 '0.5 '0.5 <I <0.5 '0.5
Bromoform ug/L '1 <1 <1 'I <2 <1 <1
Bromom~ethane U/L 1 <1 '1 <I <2 <I <1
Carbon disulfda ugL '1 <1 ci -i '2 'I -c
Carton tetrachloride ugif <1 <I <1 <I <2 <I <I
Chlorotbenzne ug/L '0.5 <0 5 <0.5 <0 5 <1 <0.5 <05
Chloroethane ug/L <1 <1 <1 <1 <2 <1 <I
Chioroform ugf- 0.198 J <0.3 <0 3 <0 3 <0.6 <0 3 '0.3
Chlorormethane ugh. <1 '1 <1 '1 <2 <1 <I
cis-1,2-Dichloroethene ugh. 255 21,2 21 2 71.5 250 0 316 J 166
di.-l.3-Dlchloropropenis ugh <0.5 '0.5 <0.5 <0.5 <1 '0.5 <0.5
Dibromochloromethane ug/L <0.5 <05 <0 5 <0.5 <1 <0.5 <0 5
Dibromomethane uight -c <1 <1 <1 '2 <1 <I
Dichlorodifluoromethane, ught -c <I <1 '1 <2 <I <1
Ethylbenzene u/L. <1 < <I <I <2 <1 'I
Hexachlorobutadiene ughL <0.6 '06 <0.6 '06 <1.2 <06 <0.6
Isopropyllbenzene ug/L <I <I <1 <1 <2 'I <1
m-,p-Xylenh ugft <2 '2 <2 '2 <4 <2 <2
MEK (2-Butanone) ug/L 48 3 51.5 53.5 10.7 136 <10 542
Methyl ttbutyt ether (MATBE) ug/L .cS <5 <5 <5 <10 '5 <5
Mettrylene chloride ugh. 0 347 J <1 '1 <i <2 <1~
MIBIK (methyl isobutyl ketone) ugi. <10 <10 '10 <10 <20 <10 <10
N~aphthalene ugf. <1 <1 < <1 <2 <1 'I
n-Butylbenzene ug1L ci <1 <1 <1 2 <1 ~
n-Propytenzene ug[L <I <I <1 <I <2 < <1
o-Xylene ug/. <1 <1 'I <1 <2 <I '1
p-Isopropyltokiene oW/L <1 <1 1 <I <2 <I <1
sec-Butylbanzene ug/L -c <I <1 <1 <2 <I I1
Styrene uight <1 <I <I <1 <2 '1 '1
tert-Butybenzene ugh. <1 <1 <I <1 <2 <I <1
Tetrachloroethene ughL 24.2 1,31 1 39 0.728 J 2.12 0.41 6J 1.74
Toluene ughL. < <1 <1 <I '2 <1 <1
trans- 1,2-Dichloroethene ughL 0.594 J <I '1 <1 <2 <1 0.29 J
trans-1.3-Dichlomopropene ugt. <1 <1 <1 <I '2 <1 <1
Trichioroethene ugL 100 1.12 1.12 0.671 J 7.66 0. 268 J 4.95
Trichborofluorometharne ug/L <1 <1 <1 <1 <2 <1 <1
VMnyl acetate ugIL <5 <5 <5 <5 <10 <5 <5
Vlnyl chborlde ug/. <I -c -c -c <2 -c '

<: Not detected above Reporting Limit (RL)
J: EstImated result based on QC data or repor
8 Estimated result possibby blused INgh &r fat
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TABLE fl-I
VOLATILE ORGANIC COMPOUNDS, FIFTH QUARTER SAMPLES

YEAR TWO REMEDIAL. ACTION OPERATIONS REPORT
Main Installation -Defense Depot Memphis, Tennessee

Well ID 1WI01-09C DR1-3 Mw-lola MW-IOIT PMWIOI-OA PMW101lOIB PMW101-02A

Lab ID L0712444-13 L0712431-11I L0712314-08 L0712314-07 L0712431-2 L0712431-05 L0712444-02
Dat. 1211412007 12113/2007 12/11112007 12111/2007 12/13/2007 12113r2007 1214142007
Area TTA-I 101 TTA-1 101 TTA-I 101 TTA-1 101 TTA-1 101 TTA-I 101 TTA-I 101

Analyte Units
l.I.1.2-Tetrachloroethane ugfL <05 0 5 <0.5 <0 5 <0.5 <0.5 <0.5
1,1,1-Tnehloroeffane ugh. <I <1 <I <1 <1 <1 <
1.I.,22.-Tetrachbloethane ugh. <0.5 <0.5 <0.5 '0 5 <0 5 <0 5 <0.5
1,I,2-Trlchloroeth~are ugh. I <1 '1 1 <1 <1 <1
l,1-Dichlorothane ugh. 0.551 J <1 <1 <I'I< <1
1,l-Dichloroetheno ugh. 0 677 '1 1 < <1 <1 <
I,1-Dichlonopropnen ugh. ci <1 <1 <1 <1 <1 '
1l.23-Tnclhlorobenzene ugh. <I c < <1 <I 0.23 J <1
1,2,3-Trichtoropropane ugh. <I <1 <I <1 <1 <I <I
1,2.4-Tnchlorobenzene ug/L < I <1 <1 <1 <1 <1 '1
1,2.4-Trimethylbenzene ugh. < I 1 <1 <1 'I <1 <1
I1,2-Dibromc-3-chtoropropane ugh. <2 <2 <2 <2 '2 <2 <2
1.2-Dibnomoethano ugh. <1 <1 <I <I <I <1 <1
1,2-Dichlorobenzene ug. <I <I <1 <1 <I <1 <1
1.2-Dichloroethane ugh. 0.314 J <0 5 <0 5 <05 <0.5 <0.5 '0.5
1.2-Dichloropompane ugh. 1 3 '1 <1 <1 <1 <1 '
13.35-T01methylbpenzene ugh. <I <1 <I <1 <1 <1 '
1,3-Dichlorobenzene ugh. I <1 <I <1 cI <1 <
I 3.3Dichioropropane ugh. <0.4 <0 4 <0 4 <0] 4 <0.4 <0.4 <0 4
I1,4-Dachlorobenzene ugh. 0,34 J <0 5 <0 5 <0 5 <0.5 <0.5 <0 5
1-Chlorohexane ug/L <I <1 <1 <I '1 <1 <1
2,2-Dlehrompropane ugh. <1 <1 <1 <1 <1c <1
2-Chlorotoluiene ugh. , < <I ci -ci <1 < <
2-Hexanone ugh. <10 <10 '10 <0 10 dO 10 <00
4-Chiorotokuene ugh. <I <1 1 ci '1 <1 <1
Acetone ugIL 38.4 <10 <10 <10 36.9 '10 '10
Benruene ugh. 0 356 J <0.4 <0 4 <0 4 <0 4 <0.4 <0.4
Bromobanzene ugh- Cl <1 ci cI <1 <I <
Bromochloromnath~ane ug/L <1 <1 <1 I <I <I <1
Brom~odichloromethare ugh. <0.5 <0.5 <0.5 <0 5 <0.5 <0.5 '0.5
Bromoform ugh. <1 <I <I <1 <I <I <1
Bromonmethane ughi. '1 <1 <1 '1 <1 <1 <1
Carbon disulfide ugh. '1 <1 <1 <I 0.76 J <1 <1
Carbon tetreobloride ug/L <1 <1 <1 ci <i '1 <1
Chlorobenze~ne ugh. <0 5 <0.5 <0 5 <0 5 <0 5 <0.5 <0 5
Chioroethane ugh. <I <I <1 <1 <1 <I 1
Chloroform ugh. <0 3 <0.3 <0.3 <0 3 <0 3 <0.3 '0.3
Chlorometh~ane ugh. <1 <1 <1 <1 <1 '1 <I
cis-1.2-Dichtoroethene ug/L 206 22.6 5.26 0 5786J 13 3 5-4.9 58 7
cis-I .3-Dichloropropenw, ug/1. <0.5 <0.5 <0.5 <0.5 <0 5 <0.5 <0.5
Dibromochloronmethane ug/L <0 5 <0.5 <0.5 <0 5 <0 5 '0.5 <0 5
Dibronnomethane ugr- '1 <1 ci <1 <I <1 'I
Dichlorodifluoromethane ug/l. <1 <I <1 <1 <1 <1 '
Ethylbenzene ug/L <1 <1 <1 <1 <1 <1 <1
Hexachlobutfadiene ugV. <0 6 <0.6 <0 6 <0 6 <0.6 '0 6 <0 6
lsopropylbenzene ugt. <1 <1 <I <1 'I <1 <1
m-,p-Xy4eft ugh. <2 <2 <2 '2 <2 <2 '2
MEK (2-Butanone) ugh. 299 <10 <10 <10 196 <10 7.62J
Metthy! thbutyl ether (MTBIE) ugIL <5 <5 <5 <5 <5 <5 <5
Methylene chloride ugAL <I <1 <I <I ' <1 <1
MIBK (methyl isobutyl ketone) ugh. <10 <10 <10 <10 <10 <10 <00
Naphthalene ugh. '1 <I <I <I <1 <1 <1
n-Butylbenzene ugh. <I <1 <1 <I <1 <1 <
n-Propyllenzene ughl. <1 <I <1 <1 <1 <1 '1
o-Xylene ug/L <1 <1 <1 <1 <1 <I '1
p-lsopropyttoluene, ug/L <1 <I <I <1 <I <1 <I
sec-Butyllbenzene ugh. <1 -c ci '1 <1 <1 <1
Styrene ugh. <I <1 <1 <1 <I <1 <1
tert-Butytbenzene ugh. <1 <I <1 <I <I <I <1
Tetrachloroethene ugh. 13 4 0.904 J 120 125 1.35 23.4 13 9
Tohuene ugh. 0 352 J <1 1 <1 <1 '1 <1
trans-1,2-1Dichlonoethene ugh. <I <1 <I <I '1 0 264 J <1
trans-I,3-Diehlopropopene ugh. <I <1 <1 <1 <I <1 <I
Trlchboroetherve ugh. 46.5 0.303 J 0.843 J 0.305 J 0.284 J 1 53 1.34
Trichlorolluooromethane ug/L 'I <I <1 'I <1 <1 <I
Vinyl acetate ugh. <5 <5 5 <5 <5 <5 '5
Vinyl chloride ugh. <I <I '1< 0,686 J <I <I

<: Not detected ab~ove Reporting Limit (RL)
J~ Estimated result based on QC data or repor

B. Estimated result possibly biased high or falt
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* 401,3 219
TABLE D-1

VOLATILE ORGANIC COMPOUNDS. FIFTH QUARTER SAMPLES
YEAR TWO REMEDIAL. ACTION OPERATIONS REPORT

Main Installation -Defense Depot Memphis, Tennessee

WeullD PMWI01-02A PMWI01-02B PMWI01-03A PMWI01-03B PMWI1-013B PMW101.04A PMWI01.04B
DUP DUP

Lab ID L071244.4-01 L0712444-03 L0712431-06 L0712431-07 L0712431-01 L0712444.04 L0712444.05
Data 12/I142007 12/1412007 1211312007 12113/2007 1211312007 1211412007 12114/2007
Alea TTA-1 101 TTA-I 101 TTX.1 101 nTA-1 101 TTA-1 101 flA-1 101 TTA-I 101

Analyte Units
1,1,1,2-Tetrachlorosthane ugl. <0 5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,1,1-Trchloroethane ug/L <1 ci <1 <1 <1 <1 <1
1, 1,2,2-Tetrachlonoethane ug/L '0 5 <0 5 <0.5 <0.5 <0.5 <0.5 <0.5
1,1.2-Trichlonoethane ugh. <1 <I <1 <1 <1 <I <
1.1-Olothloroathane UgJL <1 <I <1 <1 <1 <1 <1
1.1-Dichlonoethene ugh. <I <1 <1 <1 <1 <1 <1
1.1-Dichloropropkene ug/L <1 <1 <1 <1 <1 <1 <1
1,2,3-Trlchlorotbenzene ug/L <1 <I <1 ci <1 <1 <I
1.2.3-Trichlormomrpane ugh. <I <1 <1 <1 <1 <I <1
1.2A.4Trchlorobenzene ugh. <1 <1 <1 c <1 <1 1
1,2,4-Trlmetlhyboenme U/L <1 <1 <I <I <1 <1 <
I1,2-Dibronio-3chloropropane ugIL <2 <2 2 <2 <2 <2 <2
l,2-1Dlbrumoadhame ugh. <1 ci< i 1< '1
1.2-Didhtrobenzone ugIL <1 <I <1<I<1< <
I,2-Dichloroethane ugh. <05 <0.5 <0.5 '0.5 '0.5 <0 5 '0.5
1,2-Dichl~omproparne ugh. <1 '1 <1 <1 <1 i <1
1.3,5-Trnmethylbenzene ugh. <I <1 -ci < <1 '1 <I
1.3-Dichlorobernmee ugh- <1 <1 ci <I < <I <1
l.3-Dichloroproparn, ugh. <0.4 <0 4 <0.41 <0,4 <0.4 <0.4 <0.4
1A.4Dlchiorobenzene ugh. <0 5 <0 5 '0.5 <0,5 <0.5 <0 5 <0 5
l-ChlIorotheanes ugf. <1 <1 <1 <1 <1 <I <
2,2-Dichlomopropane ugh. <i <1 <I <I '1 '1 <1
2-Chlmrotoluents ugh. ' <i <1 <1 <1 <1 <
2-H-exanone ugh. <10 <10 <10 <10 <10 '10 <00
4-Chiorotokiene ugh. CI <1 1 <I ci <1 '1
Acetone ugh. <10 3.34 .J <10 <10 <10 <10 10
Bernmee ugh. <0 4 <0.4 '03.4 <0 4 <0 4 <0.4 <0.4
Bronmobenzene ugh. <1 <1 <1 <1 <I <1 <1
Bromoobloronethane ugh. <I <I <1 <1 <I <1 <1
Bromodichloromnithane ugh. <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 . 0.5
Brornofoimn ugV. <1 <1 <1 <I <1 <I <
Bromor~ethane ughl. <1 <1 '1 <1 <1 <1 <I
Carbon disulfide ug1h1. <I <1 'I <1 <1 <I <I
Carbon tetrachlorlde ug/L <1 <1 <1 <I <1 <I <1
Chloroberaene ugh. <0 5 <0.5 <0.5 <0 5 <0.5 <0.5 <0 5
Chioncoethane ug/. '1 <1 <I <1 <1 <I <1
Chloroform ug/L <0 3 <0.3 <0 3 <0.3 <0.3 <0 3 <0.3
Chionomethane ug/L <1 <1 <I <I <1 <1 <1
cis-1,2-Dichloroathene ugh. 63,4 101 38 8786 88.3 72.6 48.1
cis-I1.3-Dichloropropene ugh. <0.5 <0 5 <0.5 <0.5 <0.5 <0.5 <0 5
Dibrom~ochlommethane ugh. <0.5 <0.5 <0.5 <0.5 <0.5 <0 5 <0.5
Di1brom~onethanre ugl. <1 -c <1 <I <1 <1 <I
Dichlonodifluomme~thane ughl. 'I <1 i <1 <I <1 <1
Ethyltbonene ughl. <I <1 <1 < <I <1 ci
Hexachlorobutadiene ugh. <0.6 <0 6 <0.6 <0 6 <0.6 '0 6 <0.6
Isopnopylbenzento ugh. <1 <1 <1 <1 <1 <1 <1
m-.p-Xyleno ugh. <2 <2 <2 <2 <2 <2 <2
MEK (2-Butanone) ugh. 9 18 1 30.9 <10 <10 <10 10.1 <10
Methyl t-butyt ether (MTBE) ugh. '5 <5 <5 <5 <5 <5 <5
Methylones chloride ughL <1 <I <1 <1 <1 <1 <I
MIBIK(methyllsobutyl ketone) Ugh. <10 <10 <10 <10 <10 <10 <00
Naphithalene ug/L 1 ci <I 1 <I <1 0.2D4J
n-Butylbenzene ugh. <I <1 <1 <1 <1 <1 <
n-Propylbernmee ughL. <I <1 <1 'I <I <1
o-Xylene ugh. < <1 <1 <1 <1 <I <1
p-Isopropyltoluene ugh. <1 <1 <1 <1 <1 <I <I
sec-Butylibonzene, UgL <1 ci <1 <1 'I <1 <1
Styrene ug/L 1 'I <1 <1 <1 ' < I
tert-Butylbenzene ugh. <' 1 c< <I <1 < I <1
Tetrachloroetheno ugh. 10 3 <I 24.9 13.8 15 5 5 89 29 3
Toluene ugh. <I <1 ci 1 <I <1 <1
trans-1,2-Dichloroethene ugh. <I 0 326.J 0.322 J <1 <I~ <1 <
trars-1.3-Olchloropropene ug/. ci '1 <1 <1 <1 <1 '1
Trichlorowthene ugh 0.993 J <1 0.325 J 1.57 2 0.294 J 2.91
Tlchborofluoromethane ugr. <1 <1 <1 <I <1 <1 I<1
Vinyl acetate ugh. '5 <5 <5 <5 <5 <5 <5
Vlnyl chlbrklo ugh. <1 <1 <I <1 <1 <1 <

<: Not detected above Reporting Limit (RL-)
J. EstImated result based on OC data or repor
8: EstImated result possIbly biased high or falb
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TABLE D-1
VOLATILE ORGANIC COMPOUNDS. FIFTH OUARTER SAMPLES

YEAR TWO REMEDIAL ACTION OPERATIONS REPORT
Main Installation -Defense Depot Memphis. Tennmsse

Well ID PMW1O1.05A PMW10I-058 PMW10I-OOA PMWI01-06B PMWIO1-07A PMW1OI.07B PMWI10108A

Lab ID L0712562-03 L0712562-04 L0712497-14 L0712444-06 L0712497-15 L0712562-05 L0712497-16
Date 12/18/2007 12118/2007 12/171/2007 12/14/2007 12/17/2007 12/I8/2fl07 12/17/2007
Area TTA-I 101 TTA-1 101 TTA-I 101 TTA-1 10i UA-1 101 TTA-I 101 TTA-1 101

Analyte Units
1.1.1.2-1etrachlomoethane ugVL <05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,1.1-TrIchloroethane ug/L. <I <I <1 <1 <1 <I <1
l.1.2.2-Tetrachlomoethare, uWL <05 <0.5 <0.5 '0.5 '0.5 '0.5 '0 5
l1.12-Trichloroethano ug/L <1 0.351 J <I <1 <1 <1 <1
1.1-Dichloroethane ugLE '1 0 325 J Cl '1 <1 <1 '1
Il1-Dichloroethene og/E <1 0.827 J <1 <1 <I <1 <1
IJ-Dichloropropere ug/L <I <1 <1 ci ci '1 '
1,2.3-Trichloroboenzene ug/L. '1 '1 < <I <I <1 <1
1.2,3-Trichloropropane ug/L <I <1 - < <1 'I <1 <
1,2.4-Tuichicrobeirzene, ugf. <1 <1 <1 <1 <1 <I <I
1,2A4-Trinnthyllenzene ug/L <1 <1 <1 <1 <I <1 <1
1,2-Dibromo-3-chloropropane ug/L <2 '2 <2 <2 <2 <2 <2
1.2-Oibmrnmoethane ugA. <1 < <I <I <1 <1 <1
1.2-Dichlomobenzerne ug[L <I 1 '1 <1 <1 <1 <1
1.2-Dichloroethane ug[L '0 5 0 727 '05 <0.5 <0.5 <0.5 '0.5
1.2-Dichloroprolpane uglEt <I 1.77 <1 <1 <1 <1 <1
1.3.5-Tdmothyfoenzene ug/L <1 <1 <I <I <1 <1 <1
1.3-Dichlorobenuaene ogWL <I <1 <1 <1 '1 <I <I
l,3-Dichboropropane ug/L <04 '0.4 '0.4 <0.4 <04 <04 <0 4
11,41-Dichlorobenzene oW/L <0 5 <0.5 '0.5 '0 5 <0.5 <05 '0 5
I-Chlorohexane ogWL '1 '1 '1 '1 <1 <1 '1
2.2-Dichlomopropane ogWL <1 <1 < '1 < <1 <1
2-Chbrnotolkeno ug/L '1'I' <1 <1 <1 <1
2-Hexanone ogWL <10 '10 <10 <10 <10 <10 <10
4-Chilorotoluene ogA. <1 <1 <1 <1 <1 <1 <1

Acetone ogWL <10 <10 <10 3 15 J '10 <10 <10
Benzene ogWL <0 4 0 249 J <04 '04 '0.41 <04 <0 4
Bromobenzene oW/L <1 <1 <I '1 ci ci <1
Bromocinoronmetharre uoWL <1 1 <1 'I <I <1 <1
Bromodlchlommomthane ogA. <0 5 <0.5 '0.5 <0.5 <0 5 <0 5 <0.5
Bromofonm ogtL <1 <1 <I cI <1 <1 <I
Bronnomethane ogWL <1 '1 <1 <1 <I '1 '1
Carbon disulfide 1.1/L <1 < '1 <1 <1 ci <1
Carton tetrachloride ogWL <1 '1 <1 '1 <1 <1 ci
Chlorobenzene ug/L <0.5 0'05 <0 5 <0 5 <0.5 '0.5 <0 5
Chloroethiane oWL <I '1 <1 'I <1 <I '1
Chloroform ogLE '0.3 0.258 J <0 3 <0 3 <0.3 '0.3 '0 3
Chloromethane ouIL <I <1 <1 <1 < <1 <I
cis-1,2-Dichlooethere, ugh. 92 6 898 0.304 J 40,5 0Y42 J 1 61 <1
cis-1,3-Oichiorepropene ugh. '0.5 <0 5 <0.5 <0.5 J <0.5 <0.5 <0 5
Dilbromochloromelhane ogLE '0.5 <0 5 <0.5 <0.5 <0 5 <0 5 <0.5
Dilbromnomethane ogLE < ci <1 <I ci <1 <1
Dichlonodifluarom~ethana, ogr- <1 <1 < <I <1<1<
Eihylbenzene ogil- '1 ci < <1 <1<1<
Hexachborebutadiene ugV. <0 6 '0 6 <0.6 <0 6 <0 6 <0.6 '0.6
Isopropyllbenzene ugh. <1 <1 <I <1 <I <I <I
m-.p-Xyleam ugLE <2 <2 <2 <2 <2 <2 <2
MEK (2-Butanone) ugh. <10 17.3 <10 111 < 10 <10 <00
Methyl t-buty! oilier (MTBE) ugfl. <5 <5 <5 <5 <5 <5 <5
Methylene chloride ugi. <1 '1 <1 <I <1 <1 <1
MIBK (methyl isobotyl ketone) ugf. <10 <10 <10 <10 <10 <10 100
Naphthalene ugf- <1 'I <1 <1 <I <1 <1
n-Butylbenzene ugt- <I <1 <1 'I <1 'I '
n-Propyllbenzene ogWL <I 'I <1 I <1 <1 '1
oXylene ugh1. <1 <I <1 '1 <I <1 <
p-Isiopropyttoluene ug/. 'I <1 <1 <1 <1 <1 <1
sec-Butylbenzene, ugiL <I ci ci <1 <1 <I <1
Styrene ugr- <I <1 'I <1 <1 <4 <
tert-Butylbenzena ogLE <1 '1 <1 '1 <1 < <I
Totrachloroethene ogLE 0 84 J 26.8 7.19 2.63 0 271 J 21 6 9.86
Toluene ugIL <1 <I <1 <I '1 <1 <
bzra-s1.2.Dtchloroethene tugL 'I <1 '1 <1 <1 <1 'I
trans-1,3-Dichioropropene ugh. <1 <1 '1 <1 <I '1 '1
Trichlormethent, og/E 0 425 J 116 <1 1.04 <1 46.3 0 29 J
Trichlorofluoromethane ug/L <1 <1 <1 <1 <1 <1 c
VInyl acetate ug/. <5 <5 <5 <5 '5 <5 <
Vintyl chlorIde ugh.- ci ci' i' i'

<: Not detected above Reporting Limit (RE)
J. Esfimated result based on QC data or repor
B. Estimated result possibly bIased high or fat,
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TABLE D-1
VOLATILE ORGANIC COMPOUNDS, FIFTH OUARTER SAMPLES

YEAR TWO REMEDIAL ACTION OPERATIONS REPORT
Main Installation -DefenseDep~otMemphis, Tenneasse

WII ID PMW101-089 1W85-01 IW85-02 IW85-05 1W85-06 1W92-01 1W92-02

Lab ID L0712497-17 L0712562.09 L0712562-02 L07128D1-05 L0712601-03 L0712431-09 L0712444-14
Dat, 12117/2007 12/18a207 1211812007 12119/2007 12)19/2007 12/13/2007 12114r207
Area TTA-1 101 flA-2 TTA-2 TTA-2 TTA-2 TTA-2 TTA-2

Analyte Units
I1,1.12-Tetrachlorcethane ugiL <0 5 <0.5 <0.5 <0 5 <0.5 <05 <0 5
I.1J.1Trchloroethane ugh. '1 <1 <1 <1 < <1 <1
1.1.22.2Tetrachlomothane ugh. <0.5 '0.5 <0 5 <0 5 <0.5 <0 5 <0 5
1,1,2-Trichloroethane ugh. <1 <1 <1 ci CI <1 <
I.I-Dichloroethane ug/L <I <1 'I <I <1 <I <
IJ-Dichlorosthens ug/t <1 <1 <I <1 ci 0i<
1.1-Dichloropropene ugiL ci <i <1 ci <I <1 <I
1,2.3-Trdchlortenzene ug/L <1 <1 <1 <1 < <1 <1
1.2,3-Trlchloropropane ug/L. c 43.7 54 2 1S 58.3 <1 <1
1,2.4-Trlchlorobenzene ug/L. < 1 <1 <I CI <1 '
1,2,4-Tnmetbylbenzene ughi. <1 <1 Cl 0Ic '1 <1
1.2-Dabromo-3-chloropropane ugh. <2 <2 <2 c2 c2 <2 <2
l,2-Oibromoeth~ane ugh- <1 < <1 ci <I 'I '
1.2-Dichlorobhenzene ugh. ci <I <I < 0 216 J '1 c
1.2-Dlchlorothane ugh. '0.5 0,518 0.672 0.584 0.517 '0.5 0.335
1,2-Dlchlorolpropane ugh. <1 0.354 J 0.644 J 0.2414J 0.3814 J 0 255J
1.3,5-Trimethylbhenzene ugh. <1 <I <1 <1 <1 cI <
1.3,Dichlorobhenrzene ugh. 'I <1 1 <1 <I <I <1
1.3,Dlchloropropane ugh. <04 <0.4 0.336 J <0.4 <0.4 <0.4 <0 4
1.4-Dtchlorotbenzene ugh. '0.5 0 3794J 0 342 J 0 2988B 0.398 0.1514J 0.4044J
1-Chlorohexane ughl. <1 <1 <1 <1 <1 <I <1
2.2-Dichloropropcane ughl. <1 <I <1 <1 <1 < <1
2-Chlorotohiene ug/Ll <I <1 <1 <I <I <1 <1
2-H-exanone ugh. <10 <10 <10 <10 <10 <10 <10
4-Chlorotoluone ug/L <1 ci <I <1 ci <1 <1
Acetone ug/L <10 15.1 51.8 644 B 21 1 8 10.7 28 6
Benzene ugh. <0 4 <0.4 <0 4 <0.4 <0.4 '0 4 <0 4
Bronotberzene ugh.- <1 ci <1 <1 'I ci <1
Brornochloromethane ugh. <I <1 ci < <1 <1 <1
Bronocliohionomethare ughl. <0.5 '0.5 '0.5 <0 5 '0.5 <0.5 <0.5
Brorroform ug/L <1 <1 <1 <1 ci <1 <1
Bromomethane UG/L ci ci ci < c '1 <1
COwbon disulfide ugh. '1 1.02 1 26 1.04 <I 081I54J 0.5764J
Carton tetrochioride ug/. '1 43.4 14.3 59.8 0.665 J 1.28 0.295J
Chlorobenzene ugh. '0.5 <0 5 <0 5 '0.5 0 292 J '0.5 <0.5
Chioncothine ughl. <I <1 <I <1 '1 ci <
Chloroform ugh. 0. 167 J 58 29.5 874 6.6 1 1.9 12.7
Chloromethane ug/l. <1 ci <1 0 301 B <1 <I <1
dS-1,2-Dichiloeothene ugh. 4686 56.3 40 7 36.3 94.2 130 123
cia-13-Dlchloropropene, ugL <0.5 <0.5 <0.5 <0.5 <0.5 '10.5 '0 5
Dibromochloromethane ugh. <0.5 '0 5 '0.5 <0 5 <0.5 '0.5 <0.5
Dibromomethane ugh. <1 <1 <1 <I <1 <1 <1
Dichloradifluoromethire ug/L ci <1 I <1 'I '1 <1
Ethylbienzene u911 'I <1 <I I '1 <1 <I
Hexachlorobutadiene ugh. <0 6 <0.6 <0.6 '0.6 <0.8 <0 8 '0.6
Isopropylbhenzene ug.191 Cl <i '1< ' <1 <I
-,p-Xylee ugh. <2 <2 <2 <2 <2 <2 '2

MEK< (2-Butanone) ugh. <10 9 894J 54.8 2 978 27.3 B 30,4 12.2
Methyl t-butyl ether (MTBE) ugil. <5 <5 <5 '5 <5 <5 <5
Methylene chlodide ugh. <1 <1 5.48 <1 ~ <1 < 2861
MIBIK (methy isobutyl ketone) ugh. <10 <10 '10 <10 <10 <10 <10
Naphthalene ugh. <1 <1 <1 <1 <I <1 <1
n-Butylbenzene ug/L <1 <I 'I <1 <1 <I <1
n-Propylbenzene ugiL <1 <1 <I C <1 <1 <1
o-Xylene ugh.. <I <1 <1< <I <1 <1
p.Isopropytlokiene ugh. <I <1 <1 <1 <1 <I <
sec-Butytberiaen ugh. ' <I <1 <1 <1< <1
Styrene ugh. <1 <I '1 <1 <I <1 'I
tert-Butiylbtenzene ugh. <1 <1 <I '1 j <1 < c
Tetrachloroethene ughl. 39.8 23 4 10 31.2 2.7 29 3.18
Tokjene uJh. <1 0 2914 <1 <1 0.30688 <1 <1
trans-1,2-Diehloroethene ugh- <I <1 <1 <1I <1 0.2974 J'1
tirans-1,3-DicJhIorpropene ugh. <I <I <I <I <I 'I <I
TIcthlor"etherne ughL 132 10 3 5 08 10.1 0.7094J 9 47 0.8724J
Trdchlorofiltionomethane ughl. <1 'I '1 '1 '1 <I '1
Vnyl acetate ughl. <5 <5 '5 '5 '5 '5 <5
Vinyl Chloride ug/t ci 'I <I <I<I<I

<: Not detected above Reporting Limit (RL)
4. Estimated result based on 00 data or repor
B Estimated rewsul possibly biased high or tabr

II of 14



TABLE D-1
VOLATILE ORGANIC COMPOUNDS, FIFTH QUARTER SAM.PLES

YEAR TWO REMEDIAL ACTION OPERATIONS REPORT
Main Installation, -Daefens Depot Memnphis. Tennesse

Well ID 1W92-03 1W92-04 1W92-05 1W92-06 1W92-07 1W92-08 CR2-I

Lab ID 10112444-15 1-0712601-02 L0712562-07 L0712497-01 L0712497-02 L0712562-08 10712280-16
Date 12/14/2007 121191207 1211812007 1217172007 12/17/2007 1211812007 12/10/2007
Area TTA-2 TTA-2 TTA-2 TTA-2 TTA-2 TTA-2 TTA-2

Analyte Units
1,1,1,2-Tebrachionoethane jig/I <05 <05 -'05 <0.5 <0.5 <0.5 <0.5
1l,l,-Tirchloncethane ig/I Cl <1 <1 <I <1 <I <1
1.1,2,2-Tetrachloroethane uig/I <05 <0 5 'OS -'0.5 '0.5 <0.5 '0.5
l,I,2-Trichlorcethane ug/IL -I <I ci ci <1 <1 <1
l,1-Dichloroethane ug/I. <1 <1 <1 <1 <1Cl<
111-Dbihomoeihneri ugWL <1 <1 I1 '1 <1<1<
1.1-Dichioropropene ug/I. < <1 -ci ci cic -c

1,2,3-Trichlorobnenem uig/I 'I <I <I <1 '1ci
1.2,3-Trichloropmpopne g/IL <1 <1 <1 <I cI 70 3 <I
1,2,4-Tnichlorobenzen uig/I Cl <1 <1 <1 cI Cl <
1,2,4-Tri~ethylbernene ug/I. <I <1 '1 -ci - -ci <1
1,2-Dlbiromo-3-chloropropane ug/I <2 <2 <2 <2 <2 <2 <2
1,2-Dibromoethane jig/I Cl <I <I <I ci <1 <1
1,2-Dichrombenzene ug/I. C <1 <I <I I1 0.23 J <I
I1,2-Dichloroethane uig/l. <05 <0 5 <0.5 <0.5 <0.5 1 79 <0.5
1,2-Dichloropropane jiAI <1 <1 <1 0.23 J 0 256 J i.32 '1
1,3,S-Trnmethytbenzene uig/I. ci <1 <1 <1 c ci c
1.3-Dichiorobpenzene uig/I <I <1 <1 <1 <1 <I <
I1.3-Dlohloropropane uqg/I <0.4 '0,4 <0 4 <0 4 <0.4 <0,4 <0,4
1,4-Dichlorolbenzrene ig/I. 0.152 J 0.1778B 0 327J 0 1RJ 0.209 J 0.257 J <0,5
I-Chlonolexnue ig/IL <1 <1 .. < <1 <1 <1
2.2-Dichltoropropane ig/I. <1 <1 '1 <1 -i <1 <
2-Chromtokiene uig/I <1 -ci < ci <1 '1-c
2-Hexanone ig/I. <10 <10 '10 10 <10 <10 <00
4-Chlorotoluene ur-gI <1 <1 <1 <1 <1 <1 <1
Acetone rig/I. 63.7 95.68B 181 109 53.5 79 100
Bernrene uig/I <0.4 <0,4 0 376 J -cC 4 <0.4 <0,4 '0,4
Bromoben~zene jig/I <1 ci <1 <1 <1 <1 <I
Bromochloromethane uig/I Cl <1 < <I <I <1 <1
Bromodichlorometthana jig/I <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Arornofor uig/I <1 <1 <1 <1 <1 ci
Biomomethane rig/I. <1 -ci Cl -I -ci -i <
Carbon disrutilde rig/I 1 82 7.88 0.985 J 1 0 744 J <1 <I
Carbon tetrachloride ug/L -ci '1 <1 3.82 '1 155
Chlomobenzene uig/I <0 5 <0.5 <0 5 <Os '0~5 0. 179 J <0.5
Chloroethane uig/. <1 '1 <1 <I 1j <1 <
Chloroform rig/I 78B4 0 588 0.765 0 603 5 81 26 4 11.3
Chloromethane ug/L -ci 0.278B 0 368 Ji <I '1 '1 <1
cis-1.2-Dichlortoehene uig/. 107 98 4 39.4 51 - 76 7 134 7.71
cis-I1,3-Dkchloropropene ug/I. <0.5 <0 5 <0.5 <0 5 <0 5 <0.5 <0.5
Dibronmochtlommnethane rig/I <0 5 <0.5 <0.5 <0 5 <0.5 <0.5 <0 5
Dibnronomethane ug/I- <1 <1 <1 1 <1 <1 <I
Dichlorodlfluioromethane rig/. '1 1 <1 ci '1 <1 '1
Ethybenzene UVg/I 1 45 <1 <1 <I <1 <1 '1
Hexachlorobutadiene uig/L <0 6 <0 6 <0.6 <0 6 <0.6 <0.6 '0 6
Isopropylbenrene ug/L <I 1 <1 <I <1 <1 <1
m-,p-Xylene jig/I <2 <2 <2 <2 '2 <2 <2
MEK (2-Butanone) ug/L 46 4 102 154 241 53 217 <10
Methyl Ibrity! ether (MTBE) ug/L <5 ~ 5 <5 <5 <5 <S .c5
Methylene chloride uig/L 2.94 0 3149B 1.49 5 97 0.75 J 1.29 <1
MIBK (methyl isobutyl ketone) rig/i. < 10 <I <0 <10 <10 '10 <10

-Naphth~alene rig/I <1 'I <1 <1 <I <
n-Butylbpenzene jigJL <1 <1 < <1 <1 <I <
n-Propylbeenzen ug/I. < <I <1 <1 <1 '1 <1
o-Xylene ig/I. <1 '1 < ' <1 <1 <1
p-lsopropyltolkiene ig/I. <1 <1 <1 '1 <1 <1 '1
sec-Butylbenzsne rig/I <I -ci <I < <I <1 <1
Styrene rig/- <I < <1 <I <1 <1 <I
tert-Butytberzene uig/L <1 -'1 -ci <1 < -1 <1
Tetrachlonoeth~ene ig/I. 7.48 2 55 8.29 21.7 20,1 6 44 192
Toluene uig/L 0.534 J <1 10.2 <1 0.299 J -c <1
trans-1,2-Dichloroethene uig/I <1 <I 1 <1 < 0.341 .J <1
trans-1.3-Dichloropiopene uigL -' <1 '1 <I-' <I <
Trichbroetherna ig/IL 1.94 0 626 J 3,24 5 65 2.93 3.62 5.72
Trichlorotlkioronmethane rig/. <I -c ' ci 1 <1 Cl
Vinyl acetate uig/I <5 '5 <5 5 <5 <5 <5
VAny! chloride Wg/. < 1< 1< 1

<: Not detected above Reporting Limit (RI)
J. Estimated resijit based ont OC data or repor
B: Estimated resuilt possibwy bissed high or falt
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TABLE C-I 1013223
VOLATILE ORGANIC COMPOUNDS. FIFTH OUARTER SAMPLES

YEAR TWO REMEDIAL ACTION OPERATIONS REPORT
Main Installation -Defense Depot Memphis, Tennessee

Well ID CR2-s IW-Ol MW-85 MW-OS PMW85-01 PMW85-04 PMW85-05
CUP

Lab ID L0712280-17 L0712314-13 L0712280-15 L0712280-13 L0712280-14 L0712314-11 10712314-12
Dete 12/10/2007 12111/2007 12/10I2D07 12110/2007 12110/2007 1?111/2007 1211I1I r"
Area TTA-2 TTA-2 TTA-2 TTA-2 TTA-2 TTA-2 TTA-2

Analyte Units
1,1.1l2-Tetrachlomoethane ug/L '0.5 <0.5 <0.5 <0 5 <0 5 <0.5 <05
11,1.1-Trichlonooilnane ugIL ci <1 <1 <1 <1 <1 '1
1l,1.2.2-Tetrachloroethanet ug/L 0.578 -'05 0 2871J 0 169J '0 5 <0 5 <0.5
1,1.2-TrichIoroattiana ug/L '1 <1 ci <1 <1 '1 c
1I1-Dichlomothane ug/L <I <1 <I ci <I <1 <I
1.1-Dichloroethene 1g.191 -c <1 <1 <1 <I <I <
1.1-Dichloropropene ug/L <1 <1 <I <1 <I <1 <
1.2,3-Tdchlorobenzene ug/L <1 <1 ci <1 <1 <1 <1
1.2.3-Trichloropropane ug/L 27 6 II1 40.6 44.1 9.92 69.6 140
1.24.4Tdchlorobenzene ug/L <1 <1 Ci <I <1 < <
1.2.4-Trdmethylbeonzone, ug/L <1 <1 <1 <1 <1 <1
1.2-Dibronno-3-chloropropare ug/L <2 '2 '2 <2 <2 <2 <2
1,2-Cibromoethans ughL <1 <I <I <1 <1 <1 <1
1,2-Dichlonotbenene ug/L 0 1751 JI 0.143 J 0 1321J <1 0 2521J 0.5441J
1.2-Dichlonoethane ugIL 0.452 J 04680J 0.596 0.657 0 4281J 0.751 1.18
1,2-Dichloropropane, ugh '1 0 4051J 02121J <1 -c 0.3661J 0.7831J
1.3.5-Trimethyllbenzene, ug/Lh <1 <1 1 <I <1 <1 '
1,3-Dichlorobenzene ug/L c <I <1 <1 <I '1 <
1.3-Dichloropropane ugh- '0.4 <0.41 -c 4 <0 4 '0 4 <0.41 <0.4
1.4-Dichlorobenzene ugit '0 5 <0.5 '0.5 <0 5 '0 5 '0 5 '0.5
1-Chionoheasne ughL <1 ci <1 <1 <I <1 <I
2,2-Dlchloropropane ug/L <1 Cl <1 -'1 <i <1 <1
2-Chiorotobjene ug/h '1 <1 -c <1 <1 ci <1
2-Huexanon ug/L <10 '0 10 <10 <10 ' 10 10<00
4-Chlonotoluene ug/1. <1 < <1 <1 <I <1 <1
Acetone ugh <10 6 02 8 10.5 10 3 '10 38.8 B '10
Benzene ugh <0 4 <0.4 <0.4 <0 4 <0,4 <0.4 <0 4
Bromobenzene ug/i. <1 <1 c < I -c <1~
Bromochionomethane ughl. <I <1 '1<1 <1 <1
Bromodlchlonomethane ug/t. <0.5 <0 5 <0.5 '0 5 <0.5 <0.5 <0.5
Bromofomn ug/1. <1 <1 <I <1 '1 <I <I
Bromomethane ugL <1 <1 <1 <1 '1 <1 <1
Cafbon disufficd, ug/1. -ci <1 < <1 '1 <1 0.5591J
Carton tetractIorde ug/L 138 18 I 34.3 33 7 72.9 <1 158
Chlombomenren ug/L 0.1 541 J <05 0.151J 0. 1571 J '0.5 0.271 J 0.351J
Chloroethane ughL <1 < <1 '1 <1 <1 <1
Chloroforn, ugh- 43 6 8.36 51 5 57 41 61.7 64.6
Chlorornethane ugfL. i <ci <I <ci ci <1 -
cds-1,2-Dichloroethene ug/L 33 7 76.6 51 55.3 12 2 92 3 83.8
cis-1,3-01chloropropene ughL <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Dibronnochlonomethane, ugI1. <0.5 <0 5 <0.5 <0 5 '0.5 <0 5 <0.5
Dibromornettane ugVL. <1 cI <1 ci <1 '1 <
Dichlorodifluoromethane ugfL <1 ci <1 <1 <1 -c <1
Ethybenzene ugtL <1 <I <1 <I <I <1
HexaChlorobutadiene uig/. <0 6 <0.6 <0 6 <0.6 <0 6 <0.6 <0 6
Isopropylbervene ug/. <1 <1 '1 <1 <1 <1 <1
ni-,p-Xylene ug/h <2 <2 <2 <2 '2 <2 '2
MEK (2-Butanone) ug/L <10 <10 8.631J 7941 J <10 26 2 B <10
Methyl t-butyt ether (MTBE) ug11. <5 <5 <5 <5 <5 <5 <5
Methylene chloride ug/L <1 <1 <I <1 <I <1 <I
MIBK (methytlsobutyl ketone) ugri. <0 <10 <10 '10 <10 <10 <10
Naphthalene ugf. I cI <1 <1 ci <1 <1
n-Butylbenzene ugh. <1 <1 <1 <i <1 <1 <1
n-Propylbenzene, ug/1. <j01 <I ci < <I <1
o-Xylene ug/l. <1 <1 <I <I <1 <1 <1
p-Isopropyltoluene ug/. <I <1 <1 <I < C <1
sec-Butylberaere tight ' <1 <1 <1< <1 <1
Styrene ug/L < '1 <1 <I< <1 <1
terl-Butybenzene ugIL <ci -ci <I <I ' <1 <1
Telrachloroethene ugh. 57.3 70 9 21 20 2 30.7 4.03 127
Toluene t9/L <1< <1 1 <1 <1 <1
lrfns-1.2-Dclhloroethene ugt. 'I <I <1 0.921J <I < 1 74
trans-l,3-Dichloropropere ughI. <1 <1 <1 < <1 <1 <I
Trichloroethene ug/L 18.9 8.6 9.15 8.68 10.1 2.75 39.3
Tnehlorofiuorometh~ane ug/L <1 <1 <I <1 <1 <1 <1
Vinyl acetate ug/L <5 ~ 5 <5 <5 <5 <5 <5
Vinyl chloride ugh. <1 -c <'1 <1 <I <1 ci

':Not detected above Reporting Limit (RL.)
J. Estimated result based on OC datm or repor
B Estimated result possibly biased high &r tai
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TABLE D-1

-~~~ -, ~~~~VOLATILE ORGANIC COMPOUNDS. FIFTH QUARTER SAMPLES
YEAR TWO REMEDIAL ACTION OPERATIONS REPORT

Main rintallation -Defense Depot Memphis. Tennesee

Well ID PMW92-01 PMW92-02 PMW92-03 PMW92-D4 PMW92-05 PMW92-06

Lab ID 10712431-10 L0712375-09 L0712375-10 L0712375-11 L0712375-12 L0712314-10
Date 1211312007 12/12/2007 12/1212007 12/1212D07 12/1212007 12/11/2007
Area flA-2 TTA-2 TTA-2 TTA-2 TTA-2 TTA-2

Anallyte Units
I,1,1,2-TetraChloroethane ugh. <05 '05 <0.5 <0.5 <05 sO5
1.I,1itnchloroethane ugh. <1 <1 <1 <I <I <1
1.I,,2.2Tetracthloroethave, ugh. <0 5 <05 <0 5 <0.5 <0.5 <0 5
l,1,2-Trichlooeathane ugh. ci ci <1 <1 <1 <I
1.1-Dichbrnoethane ugf. <1 <1 <1 <1 <1 <1
11.Dlchioroethene ugh. <1 <1 ci <1 <I <1
l.1-Dicbboopropent, ugh. <1 <1 1 <1 <1 <1
1,2,31-Trnchlorobezere, ugh. <1 <1 <I <1 C . <I
1.2,3-Tnchlompropane ug/. <1 <1 <1 <I 1.29 101
l,2,4-TnChlorobenzeno ug/L <1 <1 <1 <I <1 <1
1.2.4-Trimethylbenzene ugh. <1 <1 <I <1 <1 <I
1.2-Dibromo-3-Chloropropane ugh. <2 <2 <2 <2 <2 <2
1,2-Dibromoethame, ugh. <I ci <1 <1< <1
l,2-Dichlorobenzene ug/. <1 <1 '1 <1 <1 0.395J
l.2-Dlchloroelhane ugh. <0.5 sO < 05 <05 0.474 J I 32
1,2-Dichloroproparne ugh. <1 <1 <1 <1 0.379 J 0.828 J
1.3.5-Ttimethylbanizene, ugh. <1 <1 <1 <1 <1 <1
1,3-Dichloroben~zene ugh. <1 <1 <1 <1 <1 I<4
I1.31-flicloropropane, ugh. <0 4 <0 4 <0.4 <0.4 <0 4 <0 4
1.4-0ichlorobenzene ugt. <0 5 0 21 J <0 5 <0.5 <0 5 <0 5
1-Chlorohexane uoWL <1 <1 <1 <1 '1<1
2.2-Dichilorpropane, ugh. <1 <1 <1 <1 < <1
2-Chlorotokaene ug/L <I <1 <i <1 ci c
2-Hexanione uglL <10 <10 <10 <10 <10 <10
4-Chlonotoluene ug/L <1 <I <I <1 <1 <1
Acetone ug/L <10 57.5 <10 8.) <10 24.1 B
Benzene uoWL <0.4 <0.4 '0 4 '0 4 <0.4 '0 4
Bromobenzene ug/L <1 <1 <1 <1 <I <1
Bromochloromethiane ugh. '1 <1 <1 <1 <1 <1
Bromodichlorometthane ugh. '0 5 <0.5 <0.5 <0 5 <0.5 <0.5
Brormoform ug/L <1 <1 ci <1 <1 <I
Brocmomethiane ugh. <1 <1 <1 '1 <1 <1
Carbon disuilfide ugh. '1 <1 ci0 <1 <1 <
Cartbon tetbachlortde ugh. 6 86 <1 0.969 J 1 51 51 6 1.53
Chlonobernmene ugh. <0.5 <0 5 <05 <0.5 <0 5 0.231J
Chloroethane, ugh. <1 <1 <1 <1 c <I
Chloroform ugh. 8 46 <0.3 3.12 5 3 22.6 78 7
Chlonomethane ugh. <I < <1 -ci <1 '
dis-1,2-Dichloroethene ugh. 38.3 123 159 160 27 3 150
cia-13I 3Dchloroprpene ugh. <0.5 '0 5 <0.5 <0.5 <0.5 <0 5
Dibromochlorometh~ane ugh. <0.5 <0 5 <0 5 <0 5 <0 5 <0.5
Dibromomethane ugh. <1 <1 <1 c <1 '
Dichlorodifluoromethanve ugh. < <1 <1 <1 <1 <1
Ethybenzene ugV. <I <1 <1 < <I c
Hexachlorrobutadiene ugh. <0.6 <0 6 <06 <0.6 <0 6 <0.6
lsopropylberarene ug/. I1 <I <1 <1 <1 <
m-,p-Xylene ugh. <2 <2 <2 <2 <2 <2
MEK (2-Butanone) ug/L <10 49 3 <10 <10 <10 17.7 8
Mothyt t-butyt ether (MTBE) ugh. <5 <5 <5 <5 <5 <5
Methylene chloride ugh. <I <1 <1 <1 <1 <1
MlBK (methyl isobutyl ketone) ug/L <10 <10 <10 <10 <10 <10
Naphthalene ug/L <1 ci <1 <1 <1 <1
ri-Butylbenzene ug/L ci <1 ci< I1 <1
n-Propytbenzene ugh. <1 <1 <1 <1 <1 <1
o-Xylene ug/. <1 <1 <1 <1 <1 <
pisopropyltoluene ugh. <1 <1 <1 <1 <1 <1
sec-Butytihemnee . ugh1. <1 <1 c ci -c ci
Styrene ugh.- <1 ci<1 1 <I <I
tert-Butytberuene ugh. '1 <I <1 ci ci <1
Tetrachloroefentn ugh. 79 5 <1 30 9 12.1 178 6.76
Toluene ugh. <1 ci <1 <1 <I <1
tran.-1.2-Dichkloroethene, ugh. <1 <I <1 <1 <1 <1
trans-1.3-Dclchloropropene ugh. '1 <1 <I <1 <1 <1
Trichloroethene ugh. 2.82 <I 6 91 1.84 15.6 2.31
Tnchlorofluoromethane ugWL <1 0I < <I <I~
Vinyl acetate, ugh. <5 <5 <5 <5i <5 <5
VMnyl chloride ugiL <1 <I I1< 1<

<.Not detected above Reporting Limit (RL)
J: Estimated reult based on QC data or repor
8 Estimated restift possibly biased high or falb
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I101 3225
TABLE D-2

VOLATILE ORGANIC COMPOUNDS, SIXTH QUARTER SAMPLES
YEAR TWO REMEDIAL. ACTION OPERATIONS REPORT

Main Installation -Defense Depot Memphis. Tennessee

Well ID IW21-01A IW21-01B 1W21-02A 1W21-02B 1W21-03A 1W21-03B 1W21-04A

Lab ID L08030333-06 L08030333-07 L08030333-08 L08030333-09 L08030333-10 L08030333-11 L08030387-07
Date 311712008 3/17r2008 3/17/20(08 3/171/2008 3/17/2008 3117/2008 3/18/2008
Area TTA-1 21 TTA-I 21 flA-I 21 TTA-I 21 TTA-t 21 TTA-i 21 TTA-I 21

Analyto Units
1,1,1,2-Tetrachloroetham, ugh. <05 '0.5 <0.5 '0.5 '0.5 <0.5 <0.5
1,l,I-Trnchloroethane ugh. <1 < <1 ci <1 'I <I
l, 1,2.2-Tetrachloroethane ugh. '0 5 '0.5 <0.5 '0.5 '0.5 '0.5 '0.5
1.l.2-Trlchtoroetthane ugh. <1 <1 <1 <1 <1<1<
lI1-Dichloroethane ug/. ci <I <i ci cici
l,1-Dichloroath~ena LgIt <I <I ci ci <Ic
l,l-Dichloropropene ug/L <1 <1 ci ci <1 1
1,2.3-Trlchlorobenzene ug/L '1 ci ci <1 <1 <1 <1
1,2.3-Trtchloropropane ug/L <1 1 <1 <I <1 <1 <1
1,2,4-Trlchlorobenzene ugh. ci <1 c1 'I <1 <1 'I
l,2.4-TrImethylbhenzene ug/L 1 <1 ci Cl <1 <1 <1
I1,2-Dilbromo-3-chloropropane ug/L <2 <2 <2 '2 '2 <2 <2
1.2-Dibromoethime ughl. <I 1 ci <1 <I < 1
1,2-Dichlorobenzene ug/L <1 <1 <1 <1 <1 <1 <I
1.2-Dichlomothane ugh. '0.5 <0.5 <0.5 <0 5 <0 5 0 33 J <0 5
1,2-Dichlomopropane ug/L ci <1 <1 <1 ci c <I
l,3,5-Trimethylibenzene ugh. cI <1 <1 <1 '1 ci <1
1.3-Dlchrombenzene ugh. '1 <1 <1 <1 ci '1 c
1 .3-Dichloropropane ughi. '0.4 <0 4 <0 4 <0 4 '0.4 '0.4 <0.4
1l4-Dichloroberzene ugh. 0. 1458B <0.5 <0 5 <05 <0 5 <0.5 '0.5
1-Chiorohexane ugI. <I <1 <1 <1 ci <1 <1
2.2-Dichloropropmne ugh. <1 ' c1 <1 'I <1 <I
2-Chbrotoluene ug/. <I ci ci <1 <1 <1 <
2-Hekanone ugh. <0 <10 <10 <10 <10 '10 <10
4-Chiorotoluene ugA. <I <1 <1 <1 ci <1 <1
Acetone ugh. 9 27J 8.99J < 10 <10 <10 3.33 J 3.29 J
Demnsen ug. '0.4 <0.4 <0.4 <0 4 <0,4 '0.4 '0.4
Bromobeneene ugAL '1 <1 ci ci 'I <1 <1
Bromochloromethane ugh. '1 ci < <1 ' '1 <1
Bronmodichloromnetthane ugf. '0 5 <0.5 <0.5 <0.!5 '0.5 <0.5 <0.5
Bromoform ug. <1 ci <1 <I '1 <I <1
Bromomethane ugh. <1 < <I <1 '1 <I <1
Carton claulfidae ugh. 2.01 0 732 J 0.8668J <1 < 1.51 <1
Carton tetrachioride ug/. <1 '1 <I <1 <1 I <1I
Chlorobenzene ugh. '0.5 <0.5 <0 5 <0.5 <0.5 '0 5 '0.5
Chioroethane Ugh. 'I <1 '10 <I i <I <
Chloroform ugh. <0 3 <0.3 0.129 J <0 3 0. 144 J <0.3 <0 3
Chioromethane ugh. <1 <1 < I I ci i i c <I
cis.1.2-Dichloroethene ugh. 80.2 9.37 14.3 49 8 9.52 10.1 62 2
cis-1,3-D1chltoropropene ugh. <0.5 <0.5 '0.5 <0.5 <0.5 <0.5 <0.5
Dibromochloromethane ugh. <0.5 <0 5 <0 5 '0.5 <0 5 '0.5 <0.5
Dibronmomethane ugh. <1 <I <1 <1 I <1 <1
Didhtorodiftuorometthane ugh. <I 'I < <1 <1 <1 <1
Ethylbenzene ugh. <1 < <1 <1 <1 ci <1
Hexachloroboutadlene ugh. <0 6 <0.6 <0 6 <0.6 <0 6 <0.6 <0 8
Isopropylbeenzene ugh. <I <i <I <1 I <1 <1
m-.p-XYlems Ugh1. <2 <2 <2 '2 <2 <2 <2
MEIK (2-Butanone) ug/. 64.9 6 69 J <10 <10 <10 70 7 25.4
Methyl t-butyt either (MTBE) ugh. 41.4 1.83 .J 42 4 65.5 56 34.1 17.7
Methylene chloride ug1L ci '1 <I <1 <I '1 <1
MIBK (methylilsolbutyl ketone) ug/l. <10 <10 <10 <10 <10 <¶0 <00
Naphthalene ugh. <1 <1 <I <I <1 <1 <I
n-Butytenzene ugh. <1< 1 <1 <1 <1 <i
n-Propyllbenmene ug/L <1<1< <1 I1 <1 <i
o-Xylen ugh. ci <1 <1 '1 ci<1<
p-tsopropyltoluene ugh. <I <1 <1 <1 <I<1<
sec-Butylbenzene ugh. ci <i ci <I <1 <i -c
Styrene ugh. <1 <1 < I <1 <1 <I <1
tert-Butyilbensene ugh. '1 <1 <1 'I C <1 <1
Tetrachioroethene ugh. 20.7 1.46 151 76 3 133 31.4 10.5
Toluene ugh. <1 <1 <1 <1 <1 <1 <4
tras-1.2-Dichloroethiene ugh. 0 283 J <1 <I <I <I <I 0,391J
trans-l.3-Dichloropropene ught. -ci <1 'I '1 < <1 <1
Trichkbroethene ugh1. 13.1 2 43 23 2 6.94 42.6 , 19.8 5.77
Trichlorofluoronmethane ugh. <1 <I <I <1 <1 <1 <1
Vinyl acetate ugh. <5 <5 <5 <5 <5 <5 <5
Vlnyi chlorkde Ug/L <1 <1 <1 ci <1 <1c

c Not detected above Reporting Limit (RL)
J: Estimated result based on QC data or reported below RL
B: Estimated resutt possibly biased high or fats, positive based on blank data
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TABLE D-2
VOLATILE ORGANIC COMPOUNDS. SIXTH OUARTER SAMPLES

YEAR TWO REMEDIAL ACTION OPERATIONS REPORT
Main InstallatIon - Defense Depot Memphis, Tennessee

Well ID IW21-G4A 1W21-04B 1W21-0A 1W21-058 MW-21 MW-uS5 PMW21-0I
DUP

Lab ID 108030387-14 L08030387-08 108030387-09 L08030387-10 L08030298-16 108030333-05 LB0D30298-14
Date 3/18/2008 3/1812008 3/18/2008 3/18/2008 3/14/2008 3/17(2008 3/14/2D08
Area TTA-1 21 TTA-1 21 TTA-1 21 UTA-1 21 TTA-I 21 TlA-1 21 TTA-l 21

Anatyle Units
1,1.1,2-Tetr-achloroethane ugWL <0.5 <0.5 <0.5 <0.5 <05 <0 5 <0.5
1,1.1-Trichlonciethime ugh. <1 <1 <1 <1 <1 <1 I1
1,1,2,2-Tetrachionciethane ugh. <05 '0.5 <0.5 <0.5 <0 5 <05 <0.5
1.1.2-Trnchloroethane ug/L <1 <1 <1 <1 <1 <1 <1
Il1-Dichioroethane ugt. <1 <I <1 <1 <1 <1 <1
1,1-Oichromethiere 1giL <I <1 <1 <I <I <1 <1
1.1-Dichiloropropene ug. ci ci <1 ci <1 <1 <1
1.2.3-Tnchlorobahzeme ugh. <1 <1 <1 <I <1 <1 <
1,2,3-Trichloropropane u911- <1 <1 <1 <1 <1 <1 <1
1,2,4-Trlchlorobenzene ugh. <1 <1 <1 ci <1 ci <1
1,2,4-Tirimethytbenzene ugh. <1 <1 <1 1 <1 <1 <1
1,2-Dilbronro-3-chloropropane ug/L <2 <2 c2 .2 <2 <2 <2
1,2-Dlbzromoetthane ugh. <1 <1 <1 <1 <1 <1 <
1.2-Dichlomobenzene ugh. <1 <1 <1 <1 <1 < <1
1,2-Dichloroethano ugf. <0.5 10 5 '0 5 0 356 J <0 5 0 284 J <05
1,2-Dichloropropane ugh. <I < <1 <I <1 <1 <1
1,3,5-Tnamothyltonzene ugh. '1 <1 <1 <1 <1 <1 <I
1,3-Dichlorbenzene ugh. '1 '1 '1 ci < ci <
I1,3-Dlchloropropane ugh. <0 4 <0 4 <0 4 <0 4 <0.4 <0.4 <0.4
l,4-Dichlonobentene ug. <0 5 <0 5 <0 5 <05 <0 5 <05 <0 5
I-Chtorohexane ugh.- ci <1 <I < <1 I1 <1
2.2-Diohloropropmne ugh. <I <1 <1 <I ci <I <1
2-Chtorotoluene ug/t <1 ci <1 <1 <1 <1 <1
2-Hexanone ugl. <10 <10 <10 <10 <10 <10 <10
4-Chlorotoluene ug. <I ci cI <I <1 <1 <1
Acetone ugh. 3 08.J 5.82. 4.7 J <10 <10 <10 <10
Benzene ugh. <0 4 <04 <0.4 <0 4 <0.4 <0.4 <0.4
Bromobanzone ugh. -ci ci c <I <I <1 <1
Bromochloronnothane, ugfL. <1 <1 <1 <1 <1 <1 <1
Rromodlchloromethane ug`. '10 5 <0.15 <0.5 <0 5 <0.5 <0.5 <0.5
Bromofonrn ugh. <I <1 <1 <1 <I <I <1
Bromonnethane ugh. <I <1~ <1 <I c <I <1
Csrbon disullide ugh. '1 c ci <1 <1 <1 <1
Carton tetrachlonide ugIL <1 ci ci <1 ci < <1
Chlorobenzene ugh. <0 5 <0 5 <0 5 <0.5 <0.5 '0.5 <0 5
Chloroethiane ug/. <1 ci <1 <1 <I <I <I
Chloroforrm ugh. <0.3 <0 3 <0 3 <03 0 184 J <03 0.164 J
Chloromethane ughl. -ci ci < <1 1 < <1 <1
cis-1.2-Dichioncethene, ugh. 61.9 15,4 30.9 19 5 1.83 0~583 J 2.55
cis-1.3-Dichoropropenw, ugh. <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
D11bromochloromethane ughl. <0 5 '0 5 <0 5 <0 5 <0.5 <0.5 <0.5
Dibnomonmethane ugh. <I <1 < <1 <1 <I <1
Dichlorodifluiorornethame ugh. <I <1 <1 <I< <1 <1
Ethylbenzene ugh. <1 <1 <1 <I c <I <1
Hexachiorobthadieno ugh. <0 6 <0 6 <0.8 <0.6 <0 6 <0 6 <0 6
lsopropytbenzene ugh. <I <1 c <1 <1 <1 <4
m-.p-Xyten ughl. <2 <2 <2 <2 <2 <2 <2
MEK (2-Butanone) ug/1. 22 8 5 11.1 178 39 4 <10 <10 <10
Methyl t-butyl ether (MTBE) ugh. 17 1 2 44.1 24.7 27.3 82.5 1.45.1 50.4
Methyleno chloride ugfh. Cl <1 <1 <1 <1 ci <1
MIBIK(methyl isolbuty! ketone) ugh. <10 <10 <10 <ID <10 <10 10
Naphthalene ugh. <1 <I <1 I1 <1 <I c
n-Butyllbernzene, ugh. I <1 <I ci <1 <1 <
h-PrOpyltbenene ugt- <1 <1 <1 <1 <I<1<
-Xylene ugh. <1 <I < <1<1<1
p-Isopropyttobuene ugh. <1 <1<1<I< <I
sec-Butyibperizene ugh. ci ci<1ci< <1
Styrene ugt. <I <I< 1< <1 <1
tert-Butyllenzene ug/L <1 <I< 1 <I <1 <1
Tetrachloroethene ug/L 10.5 1.49 9 84 16.9 173 8 94 193
Tobuene ug/. <1 <I <I <1 Cl <1 <1
trans-11,2-Dichloroethene ug/. 04.1 ci <1 <1 <1 < <1
trans-1.3-Dichlormpropene ugh. <1 ci <1 <1 <1 <I <
Trichlon~ethere ugh. 5.72 2.76 7 09 9.07 28 9 1.04 54.2
Triehlorofluoromethane ugh. <1 <1 <I <1 <I <1 <1
Vinyl acetate ugh. <5 <5 <5 <5 <5 <5 <5
VInyl chloride ugh. <I '1< 1 1< <1

<.Not detected above Reporting Limit (RL-)
.1: Estimated result based on QC data or repo
8: Estimated result possIbly blased high or tab
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TABLE D-2i fl 2
VOLATILE ORGANIC COMPOUNDS. SIX(TH QUARTER SAMPLES

YEAR TWO REMEDIAL. ACTION OPERATIONS REPORT
Main Installation - Defense Depot Memphis, Tennessee

WoulID PMW21-02 PMW21-03 PMW21-04 PMW21-05 PMW21-05 IW10I-0IA IW10I-01B
OUP

Lab ID 108030333-02 L08030333-03 108030333-04 L08030298-15 L08030298-18 L08030185-09 L08030185-10
Date 311712008 3117/2008 311712008 3/14/2DD8 3/14/2008 3/10/2008 3/1012008
Area,' .'T1A-lt2i TTA-1 21 HTA-I 21 HTA-1 21 TTA-I 21 TTA-I ¶01 TTA-I 101

Analyto Untits '~~
1,1.1.2-Tetraohloroothiane U9gL '0 5 '0 5 '0.5 <0.5 '0.5 '0.5 <0.5
1.1.1-Trichloroethane ugtL. ci ci <I < <I <1 <1
1. 1.22-Tetrachlomoethane ug/L <05 <0.5 <0.5 <0.5 <0,5 <0.5 <0.5
1,I.2-Trichloroethane ugfl. '1 <1 <1 <I <I <I <I
IJ-Dichlorpethane ug/L <1 <~I <I <1 <1 <I <1I
1,-Olchloroethene U141 <1 <1 <1I <1I <I <1 ~
1.1-Dichloropropene, ug/L <1I <I < 1 I <I <1 <1I
1,2.3-Trnchloroboeneie ugiL <1 ' '1 ci < I 1 ci
l.2,3-Trichloropropane UgIL- ' I '1 ' 1 ci < I '1 c
1.2.4-Trnchlorobenzene ugiL 1 '1 ' 1 ci c I<~1 c
1.2.4-Trimethylbeenzene ug/L < I '1 < 1 <I <I <1 '
i,2-Dibrorno-3-chloropropane ug/L '2 <2 <2 <2 <2 <2 <2
1.2-Dlbrornoethane, ugfL. < <I< <1I <1 <1<
1.2-Dlchlorobenzene ugiL < I <1 1 <1 <1 <I <
1,2-Dichloroethane ugiL 0 277 J 0 48 J <0.5 <0.5 <0.5 <0.5 <0.5
1l,2-Dichblonpropare WgIL <1 '1 c I <1I c II <
1,3,5-Trnmethylbenzene ugI- <1I < 1 <1 <1 c I1<'
1.3-Dichloroberuene ugIL <1I <1 <~1 ci <1<1
1,3-Oich~loropropane ugIL <04 <04 <0.4 <0,4 <0.4 '0.4 <0.4
I1.4-Dichlorobenzene ugfL <0.5 <0 5 '0 5 '0.5 <0.5 0.258 J <0.5
1-Chlorohexane ugIL. c 1 <1 <1 <I <1 <1
22.2Dichloropropane ugI. < I ci <I <I <1 <1 <1
2-Chlorotobjene ugt. <I <1 <1 <1 <1 <I <1
2-Hexanone ugh. '10 <10 <10 <10 '10 <10 100
4-Chlorotohuene ightL ci ci '1 c <I ci <i
Acetone uight '0 <10 <10 <10 <10 8.04 J <10
Benzene ughl. <0.4 <0 4 <0 4 <0 4 '0,4 <0.41 '0.4
Bronnobiemne ughL. <1 <1 <1 <1 <I <1 <1
Bronnoohloromethane uDIgh <1 <I <1 <1 <I <1 <1
Bromodichloromethanit ugh. <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Bromoform ug/L '1 <1 <'1 <1 '1 ci <I
Bromonnethame ug/L '1 '1 <1 <' '1 <I <1
Carton disulfide ug/L '1 ci ci ci <1 ci ci
Carbon tetrachloride ug/L <1 'I ' <1 <1 <1 <1
Chionroberzmno ug/L <0 5 <0.5 <0.5 <0 5 <0 5 <0.5 <0.5
Chloroethane, ug/L '1 ci <1 <1 <1 <I '1
Chloroform ug/L <0 3 <0.3 <0 3 <0 3 <0.3 <0.3 <0.3
Chlorornethane ug/L <1 <1 <I <I <1 'I <1
c13-1.2-Dichloroeitheno ug/L 0 478 J 0.407 J 1 58 0 29 J 0.311 J 6.?? 24 3
cls-1,3-Dichloroprpoene ugIL <0.5 <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 <0.5
Dibroronmethane ug/1L <1 <I<1 <1 <I <1 <1
Dlchlorodifiuoromnethane ug/L <I < 1 <1 I< - <1c
Ethyilbenzeno uig/L <I <1 <1 <Ic 1 <
H-exachlorobutadiene ugl. <0.6 <06 8 0.6 <0.6 <0 6 <0.6 <0,6
lsopropytlbenzeno, ug. '1 <I ci ci <I <1 c
m-.p-Xyloem ug/I. <2 <2 <2 <2 <2 <2 <2
MEK (2-Butanone) ight '10 <10 <10 <10 <10 29.8 9.11
Methyl t-butyl ether (MTBE) ugigh. 23 3 13.8 898a <5 <5 <5 <5
Methylene chloride ugI. <1 <1 <1 <1 <1 <1 <1
MIBK (.ethylisobutyl ketone) tight <10 <10 <10 '10 <10 <10 <10
Naphthalene ugh <1 <1 <I <1 <1 ci <1
n-Butylbenzene ughL <1 <1 ci < <1 ' <
n-Propytbenzene tig/L <I <1 <Icicic <1
c-Xylene utigt <1 <1 <1 <1 '1 <1<
p-Isopropyltoluene ughi. 1 <1 <1 <I <I <1 c
we-Butylbenzene digh ci < ci <1 ci <I ci
Styrene ughL < I <1 '1 ci <1l 1 I
tent-Butylbenzene uight <1 < <I <1 <1 <I < I
Totrachlormethene ugh. 31.1 36 9 93.9 43.2 43.2 0 468J 0.421
Toluene ight ci <I <I <1 <1 <I <1
trans-1.2-Dichloretheno ughL <1 '1 * < <1 <1 < <1
trans-i,3-Dichtompropene ugIL <1 <1 ci <1 <1 <1 <1
Tdlchlorothene tight 12 6 8.96 47 34.6 34.2 <1 0.408
Trichlorolluoromethane ugt. c1 <1 <1 <I< cI <1 <
Vinyl acetate ug/. <5 <5 <5 <5 <5 <5 <5
VInyl chloride 1,ght cI c I <I <1 I1

<'Not detected above Reporting Limit (RL)
J: EstImated result based on QC data or repor
8: Estimated result possIbly biased high or fall
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TABLE D-2

VOLATILE ORGANIC COMPOUNDS, SIXTH QUARTER SAMPLES
YEAR TWO REMEDIAL ACTION OPERATIONS REPORT

Mal. Installation -Defer. D.Wt M..Phl.. T.n..ee

Well ID 1WI01-01C 1WI01-02A 1WI01-02B 1WI01-02C W101-03A IW101-038 IW101-03C

Lab ID LD8030185-11 L08030185-12 LDS030220-07 L08030220-08 L08030220-09 L08030220-10 L0803022D.11
Date 3110r2008 3/10/2008 311112DOB 311112008 311112ODS 311112008 3/1112008
Area TTA-1 101 TTA-1 101 TTA-1 101 TTA-1 101 TTA-1 101 TTA-1 101 TTA-1 101

Analyte Units
1.1,1,2-TetrachlormAhane ugIL �0.5 �0.5 �0.5 �0.5 0.5 �0.5 �0.5
i.1,1-Tnchlomethans ugIL �l �l �l �j �l �j �l
1.1,2,2-TetraGhloroethane ug[L �0.5 �0.5 �0.5 �0.5 �0.5 �0.5 �0'5
1,1,2-Trichlorcethane ugIL <1 0 �j �j I �l �l
1,1-Dichlomothane ugIL �j �l 0 �j 0 �j 0 213J
IJ-Dichlomethene, ug/L �j �j �j 0 �j 0 �j
1.1-Dichlorophopene ugIL �j 0 �1 �1 0 �j �j
1.2.3-THchicamberurene uWL �j 0 �j �j 0 �j �l
1,2.3.Tdchlompropane ugIL .1 0 �j �l 0 �j �l
1,2.4-Trichlorobeavene ug/L 0 I �j <1 .1 �j 0
1,2.4.Tdmothylbennne ug/L �1 �j .1 0 .1 �l
1,2-Dibromm-3-chloropropene ugIL �2 <2 <2 <2 �2 �2 �2
1.2-DitimmoefKant, u9fL .1 �j .1 .1 .1 0 �j
1.2-DichIDrobemne ul;/L �j 0 �j .1 <1 <I �l
1.2-Dichlormtham ug/L �0.5 �0.5 �0.5 �0.5 �0.5 '0 5 OB66
1,2-Dichloroprop" ugVL �l 0 �j �l �j 0 0.917 J
1.3.5-Tdmethyllbenaene ugf- 0 �j �j �j 0 �j 0
1.3�Dichlorobemoene ug/L �l �j �j �j I �j �j
1,3-Dichloropmpane ug/L �0.4 �0.4 0.4 �0.4 0.4 <0.4 �0.4
1.4-Dichlorobenzene U911- �O 5 �0.5 �0.5 �0.5 0.169 J <0.5 �0.15
1-Chlorohe.ane ug/L <1 <1 <I <I <1 �l �l
2.2-Dichlompropians ugf- �l �j �j �j �j �j 0
2-Chbrotahnne ug/L <1 <1 <1 <1 <1 �j <1
2-Hexanone ug/L '10 �10 <10 <10 <10 �10 <10
4-Chlonotol"a 1,911. 0 <1 <I <I <I �l <1
Acetone ug/L '10 8.42 J <10 <10 3 72 J 52J 3 33 J
Benzene ug/L �04 �O 4 �04 �04 �O 4 �04 0.4
Bromobenzene ug/L �l �j �j �l �j <1 0
Bromochloromethane ug/L 0 �j �1 <1 <1 <1 0
Bromodichloromethane LlgtL 0.5 <0.5 �0.5 �0.5 �0'5 <0.5 <0.5
Bronnoform ug/L <1 <1 �1 �l <1 0 0
Bromomethane ug/L <1 <I <1 �j �j 0 <1
Carbon disdilde UgIL <1 <1 �j <1 <1 0 �j
Carbon tetrachloride ug/L �l �j <1 <1 �j �l
Chlorobenzene ug/L �0.5 <0 5 0 5 <0 5 <0 5 <0.5 <0.5
Chlomethane U91L <1 �j �j <I <1 <1 �j
Chloroform ug/L 0 179 J �0.3 0.156 J 0 131 J <0 3 0 136 J <0.3
Chloromethane u9tL <1 �l �1 �j �j 0 0
cis-1,2-Dichlomemene ugtL 21 8 48.5 12.6 53.3 16.1 2.24 89 8
cis-1,3-DIchloropropena, ugf- <0.5 �0.5 �0.5 �0.5 �O 5 �0.5 <0 5
DibrommNommethane ug/L �0.5 �0.5 O 5 <0 5 <0 5 <0 5 �0.5
Dibromomethane LIWL �l �j �1 <1 <1 <1 �j
Dichlorodifluoromethane ugf- - <1 <I �j �l �1
Ethylbenzene ug/L 0 <1 <1 �l �j
He.achlonoloutadiene ug/L �0.6 �0.6 �O 6 �06 <0 6 �O 6 �0.6
Isopropylbenzene ug/L I <1 �l �l �j 0 <1
m-'p-Xyleme u9tL <2 �2 �2 -2 �2 <2 �2
MEK (2-Butanone) UgVL �10 27.8 00 43A 7 66 J 4 16 J 7.1 J
Methyl t-butyl ether (MTBE) ug/L <5 <5 �S �5 �5 <5 �5
Methylene chlonde ug/L < I < 1 < I � I � I � 1 < I
MlBK (methyl sobuty! ketone) ugVL <10 �10 �10 00 00 <10 00
Naphthalene ug/L <I 0 �j <1 �j �j �l
n-Butybenzene ug[L �j <1 �1 �j <1 <I �l
n�Propylbonzone ug/L �j <I �j �l �j <1
o-Xylene ug(L <1 �j <1 �l �1 �j
p-Isopropylinkiene ug/L �j 0 <1 �j <1 <1 �j
sec-Butylbomene UWL 0 <1 0 <1 <1 �j <1
Styrene uQtL <1 0 0 �j �j 0 <1
tort-Butylbenem ugIL 0 �l 0 �j <1 �l �j
Tatrachloroethene ug/L 70 3 1.44 98 4 48 4 17.8 86 2 15 3
Toluene UGA 0 �l I �j �j 0 <1
trans-1,2-Dichlomethene ugf- �l �j <1 0 <1 �l 0
trans-1,3-Dichloropropene LIG/L <1 �l <1 �l �j <1 �j
Trichloroethene ugfL 6.66 0 866 i i.67 11 7 4.26 1.7 31.1
Tnehlomfluxomethane ug/L �l �j �j 0 <I �1 <1
Vinyl amiss ug/L <5 �5 <5 �S �5 <5 �5
Vinyl chloride 1,91 <1 0 0 �l <1 <1 0

�. Not delected above Reporting Limit (R.)
J: Estimated nas�flft based an QC data or repor
B. Estimated result pasatibly biased high or fak
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TABLE D-2

VOLATILE ORGANIC COMPOUNDS. SIXTH QUARTER SAMPLES
YEAR TWO REMEDIAL ACTION OPERATIONS REPORT

Main Installation -Defense Depot Memphis, Tennessee

Well IP MVY101-04A IWI01.0A 1IW11-04B IW101-04C 1WI01-05A IW101.058 IWIOI-0SO
DUP

Lab ID 108030240-7 LD8030240-15 L08030240-08 L08030269-01 L08030269-02 L08030269-03 L08030269-04
Date 3/12/2008 311212008 3/1212008 3/1312008 3113/2008 3113/2008 3113/2008
Area TTA-1 101 TTA-I 101 TTA-I 101 UTA-1 101 TTA-I 101 TTA-1 101 TTA-t 101

Anatyte Units
1.1.1.2-Tetrachlorothane ug/L <0.5 '0.5 <0.5 <1 <0 5 <0.5 <05
1.1,1-Trichtoroeth~ane uft- 'I <1 <1 <2 <1 <1 <1
1.I.2.2-Telrachloroethane ug/L <0,5 <0.5 <0.5 <1 <0 5 <05 <0.5
1.1.2-Tdlchloroethane ugh- ci <1 <1 <2 <I <1 <1
I.1-Dich~loroethane ug- <I <1 <1 0.3584 J <1 <I
1,l-DichIoroethene ughL < <1 <1 <2 <1<1<
lIl-Dichloropropene ug/L <1 '1 <1 <2 'I< c
1,23.3Trdctlorobenzene ugll <I <1 <1 <2< <1 <I
1.2,3-Tiichtoopropane ug/L < <1 <1 < <I <1~ <I
1,2,4-Trich~lorobaenze,e ugL <1 <1 <1 <2 'I <I <1
1.2.4-Trimethythenoene ug/l '1 <1 <I <2 < I '1 <1
1.2-Dibromo-3-chlonopropane ugll <2 <2 <2 <4 <2 <2 <2
1,2-Oibronmethane JugL <I <1 <1 <2 '1 <1 <
1,2-Dichtorobensene ughl <1 <1 <I <2 <1 <1 <1
1.2-Dichlorothane ugIL '0.5 <05 <0.5 2.12 <0.5 '0.5 <0 5
1.2-OLchioopropume ugfh <1 '1 <1 3.38 <I <1 <1
1.3.5-Trimethylleneene, ugr. <I <1 <1 <2 <1 <1 <1
1,3-Dichlorobenuene ugfL <1 cI <1 <2 <1 <1 <1
I1,3-Dichltorpropane ugr. <0 4 <0,41 '0.4 <0 8 '0 4 <0 4 <0.4
1A.4-ichlorobainuene ug/L 0 185J1 0.1964 ' 0.5 <1 0.163 J <0 5 '0.5
1-Chiorohexane ug/L ci <1 <1 <2 '1 <I <
2.2-Dichloropropane ugi. <I <I <1 '2 <1 <1 <1
2-Chionotakienes aglL <1 <1 <1 <2 <I <I <I
2-Hexmanone ugIL <10 0 <10 <I 20 <10 <10 <10
4-Chionotoluene ugL <I ci <1 <2 <1 '1 <1
Mcetone ug/L 48 46.5 <ID <20 98 3 <10 <10
Berzene ugh. <0.41 <0 4 '0.41 0.373 J <0 4 <0 4 <0.4
Bromobeniene ugh. <1 '1 <1 <2 <1 <1 <1
Bromochlonomethane ugh. <1 <1 <1 <2 <1 <1 <I
Bronnodlielorornethane ug/. <0.5 <0 5 <0.5 <1 <0 5 <0.5 <0.5
Brmnofonr ugh. 'I <1 '1 <2 <1 '1 <1
Bronmonethane ugJ. <I <I <1 <2 <1 <1 <1
Carbon disulfilde ugV. 0.798 4 0 8244 J <1 <2 0.7594 J <1
Carbon tetrachioride ugh1- <1 <1 <1 <2 < <1 < I
Chloroten~zene ugh. <0.5 <0 5 <0.5 <1 <0 5 '0.5 <0.5
Chtoroauhane ugll. <1 <1 <1 <2 '1 ci <
Chloroform ugh. <0 3 '0.3 <0 3 <0 6 <0.3 0 1394J 0.13J
Chloromethane ugI. <1 <1 '1 <2 <1 <I <1
dis-1,2-DichIorethene ug/L 28.1 25 42 3 227 46.8 15 2 76.6
cis-l,3-Di1chloroproperne ugh. <0.5 '0.5 <0.5 <I <0.5 <0.5 <0.5
Dlbromochlorormethane ug/L <0.5 <0.5 '0.5 <I <0 5 '0.5 <0.5
Dibromomethane ugh. <I <I < <2 <1 <I <I
Diehlorodifluoromelhane ugi. <1 I <I <2 <1 <1 <1
Etholbenrene ugh. <I <I <1 '2 <I <1 <I
Heiiachlorobutadiene ugIL <06 '0 6 '0.6 <1.2 <0 6 <0.6 <0 6
Isopropyllbenzene ugt. <I '1 <1 <2 <I <1 <I
m-,p-Xylene ugh. <2 <2 <2 <4 <2 <2 <2
MEK (2-Butanone) ugV. 149 148 19 7 12.64J 235 <10 35 9
Methyl t-butyl ether (MTBE) ug[L <5 <5 <5 <10 <5 <5 <5
Methtne chlor-ide ugf. <1 '1 <I <2 <1 <1 <I
MIBK (methyllisobutyl ketone) ugh. '10 <10 <10 <20 <10 <10 <ID
Naphthalene ug/L <1 <I <1 <2 <1 I <1
n-Butylbenzene ugh. <1 ' I <1 <2 <1 '1 <1
n-Propylbenene ug. <1 <4 <I <2 <1 <1 <I
o-Xylene ugh. <1 <1 c <2 <1 <4 'I
p-tsopropyltoluene ug/L Cl <1 <1 <2 <I <1 <1
sec-Butl~bomone ughL <1 <I '1 <2 < I I c I
Styrene ugr. <1 <I <1 <2 <1 <1 <I
tert-Butyllenzene ugr- . <1 < <1 <2 <I <I <
Tetrachloroethene ugIL 0.293 J 0.363 4 2.4 2.09 8.93 80 2 27.2
Toluene ugh. <1 <1 <I <2 <1 'I <1
trans-1,2-Dichloroethene ug/L <1 <1 'I <2 <1 <1 <1
trans-1.3-Dichloropropene ug/L <1 <1 <1 <2 <I <1 <1
Trichloroetherne ug/. 04474J 0.4374J 1.76 8.22 1.98 1.89 5.14
Trichtorofluoromethane ugI. <1 <1 <1 <2 <1I <1 <
Vinyl acetate ugh. <5 <5 <5 <10 <5 <5 '5
Vinyl chlouide ug/1 '1 <1 <1 2 < I

<: Not detected above Reporting Limit (RI)
J1: Estimated result based on 00 data or mmpo
8: Estimated result possiblI biased high, or fab
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TABLE D-2

VOLATILE ORGANIC COMPOUNDS. SIXTH QUARTER SAMPLES
YEAR TWO REMEDLAL ACTION OPERATIONS REPORT

Main Installation -Daefens Depot Memphis. Tennessee

Well ID 1WI01-06A IW10I-COB IW10I-06C IW10I-0TA IWI011-07A 1WI0 1-078 IW101-7CC
Dup

Lab ID L0B030298-04 L08030298-05 L-0803298-06 L08030220-12 108030220-05 L08030220-13 108030240-11
Date 3/14/2008 311412008 3/14/2008 3/11/2008 3/11/12008 3/11/2008 3/1212008
Area TTA-I 101 TTA-11 101 TTA-l 101 TTA-1 101 TTA-1 101 TTA-1 101 TTA-l 101

Analyte Units
11, 1,2-Tetrachlorcethane uGVt '0.5 '0 5 <05 <0 5 <0 5 <0.5 <0.5
1,1,1-Tirchloroethane ug/. '1 <1 1 <1 <1 <1 <1
1,1,2,2-Tetrachloroethane ug/L. <05 <0 5 <0 5 <0.5 <0.5 <0.5 <0.5
1.12.2Tnlchloromhane ughL <I <1 <1 '1 <1 <1 <1
11-Olchlorcethane ugil. <1 <1 0 243. J 1 <1 0 206 J 0 582 J
l,11-Dichklometheno J4/I. c <1 1 <1 <1 ci 1.29
1,11-Dichloropropene ug/L C '1 <1 <1 <1 <1 '
1.2,3-Tinehlorobernmee ugf. <1 '1 ci '1 <1 <1 <1
1,2,3-Tnchloropropane ugIL <I <1 <1 <1 <1 <1 <I
l,2,4-Trlchlorobenzene ughL '1 <1 <1 <1 <1 <I <1
1,24.4Tdmehylbenzene ugiL <1 <1 <I '1 '1 <1 <1
l,2-Dibomonn-3-chloropropane ugth <2 <2 <2 <2 <2 '2 <2
l,2-Dibromoethan, ugA. <1 <1 -ci <1 c ci ci
l12-Dichlonclbarzene ug1. <1 <1 <I <1 '1 <1 <1
1 ,2-0,chlonoethane ughL '0.5 '0 5 0 805 <0.5 <0.5 0.65 3 49
l,2-Dichloropropane ugh1 <1 <1 0.994 J <1 <I 0.796.1 4.01
1,3,54mTrmeftylbernzene ugA. ci <1 <1 <1 <1 <I <1
1.3-DichIombenzene ugIL < <1 'I <1 <1 <1 < I
I .3-Dchloropropane ugil <0A4 <0 4 <0.4 '0.4 '0 4 <0 4 <0 4
1,4-Dichlombobnmee ugA. 0.453.1 0 159J <0.5 <0.5 O13 J '0.5 <0.5
I-Chlorohexame ugh. <I <1 11 <1 <I <1 <1
2,2-Dchloropropane ugfh <1 <1 ci <1 <1 ci <1
2-Chlonotcluene ugh. <1 '1 ' <1 <I~ <1 <1
2-Hexanone ugV. '10 '10 <10 <10 <10 <10 <10
4-Chionotoluene ugh. 11 '1 < <1 <1 Cl <1
Acetone ugh1. 3,14.1 18 8 <10 6 84.1 7.42 J 4.65.1 3.03J
Berzene ugh. '04 <0 4 0 166. <0~O4 <0.4 <0.4 0 509
Bromobemnzene ugV. <1 <1 <1 <1 <1 ci <1
Bromochloromethans, ugIL <1 <1 <1 <I <1 cI <1
Bromodlfchkoromethamer ugIL '0.5 '0.5 '0.5 <0 5 <0.5 <0.5 '0.5
Bromofonrm ugh. <1 <1 cI <I <1 <1 <1

Carton disulfide ugh. <1 '1 1.15 <1 <I <I '1
Carbon tetrachlonide ugAt. ci1 '1 <1 <1 <1 ci '1
Chlorobenzene ugV. '0.5 <0 5 <0.5 <0.5 '0 5 '0 5 <0 5
Chioroethane ugr. 'I <1 <I <1 ci <1
Chloroform ugh. <0.3 0. 171.1 0 191.1 <03 <0.3 <0.3 <0.3
Chloronmethaner ug. <1 <1 ci <1 <1 <1 <11
cis-l,2-Dchlorcenhene ug/. 5 03 3 41 126 21 22 119 325
cis-l,3-Dlchloropropene ughL <0.5 <0.5 '0.5 '0.5 <0 5 <0.5 <0.5
Dibromochlorometh~ane ugh. <0.5 <0.5 '0 5 <0 5 <0.5 <0.5 <0.5
Dibromomethane ugi. <1 <1 <I <1 <1 <1 ci
Dichlorodifluororneffane ugI. ci <1 <1 ci ci <1 <I
Ethytbenene ug/. <I <I <1 <1 <I <1 <1
Hexachlorobutadiene ugh.. '0.6 '0.6 <0 8 <0.6 '0.6 <0 6 <0 6
lsoprolpytbenzeno, ug/l. <1 <1 <I <I <1 <1 <I
m-.p-Xylene ugt. '2 <2 <2 <2 <2 <2 <2
MEK (2-Butanone) ug/L 9 71.1 9 68J 25 9 10 2 9 85 J 25.9 75 6
Methyl t-butyl ether (MTBE) ugh. '5 <5 <5 <5 <5 <5 <5
Methylene chtoride ug/L <1 <1 <1 <1 <1 <1 <
MIBK (methyl isobutyl ketone) ug/. <10 <10 '10 <10 <10 '10 <10
Naphthalene ugt. <1 <1 <1 <1 <1 <I '1
n-Butyltenene ug/L <1 <1 <1 <1< ci '1
n-Propytenzene ug/L <1 <1 <I <1 < < <1
o-Xylene ugVL <4 <1 <1 <1 <1 <1 <1
p-Isopropylloluere ugr. ci <1 <1 <I <I <1 <I
sec-Butylberurens ugI. < <1 <I <1 <1 <I <1
Styrene ugI. <1 '1 <1 <1 <1 <1 <1
tett-Buttibentrene ugh. < <1 <1 <I <1 <1 ci
Tetrachloroetherne ugh. 17.7 50.3 6 02 9.33 10 1 1.44 1.98
Toluene ugA. <1 <I <1 <I <1 <1 ci
trans-1,2-Dichlorcethene ugh.. '1 <4 0 256.1 <I <1 0 303.1 0.8.1
trame-13-Dichloropropene ug/L <1 <1 <1 <1 < <1 <1
Trichloroethere, ugfl. 2.43 7.32 15.7 952 10.2 4.4 7 29
Trichkooftuonomethane ug/1. <1 <I <1< <f ci <1
Vinyl acetate ug/1- <5 <5 <5 <5 <5 <5 ~
Vinyt chloride ugh. <I < <1 <1 <I <1 <1

c: Not detected above Reporting Limit (RL)
J: Estimated result based on OC data or repor
B: Estimated result possibly biased high &r fab

6 of 14



TABLE D-2
VOLATILE ORGANIC COMPOUNDS. SIXTH QUARTER SAMPLES

YEAR TWO REMEDIAL ACTION OPERATIONS REPORT
Main Installation - Defense Depot Memphis, Tennessee

Well ID IW101-08A IW1O1.088 1WI01.08C 1W101-09A 1W101.09B 1W101-09C DUP109

Lab ID L08030298-07 L08030298-08 L08030298-09 L08030240-12 L08030240-13 L08030240-14 L08030240-06
Date 3114/2008 3/14/2008 3/14/2008 3/12/2008 3/12/2008 3/12/2008 3/1212008
Area TlA.,1 101 TTA-11 101 TTA-i lot TTA-I 101 TTA-i 101 flA-1 101 TTA-I 101

Analate Units
1.1.1.2-Tatrachloroethane ugr. '0.5 '0.5 <0.5 <0.5 <0.5 <I <0.5
1,1.1-Trichlonoethane ugr. <1 <I <1 <1 <1 <2 <1
1.1.2.2-Tetrachloroethbare ug/t '0 5 '0.5 '0.5 <0.5 <0.5 <I <0.5
1.l.2-Trtchloroethane ug1. cI <1 0.342 J <1 <1 <2 <1I
1.1-1Dlctmoroethane ug/. <1 <I 0.75. Ji 0 202.1 0.554 J 0.661J
1,1-Dlohloroetherna ugw. ci < 0.889 1 <1 <2 1.14
1,l-Dichloropropene ugl- '1 ci <1 <1 <I <2 <I
l.2.3-Trcicjorobenzene ug/L <1 <1 'I <1 <1 <2 <I
11,2,3-Trichlonopropane ug/L 1 ci ci < 'I <2 <I
1,2,4-Trlohlonobherzene uig/L cI 1 <I <1 <I <2 <I
1,2,4-Trlmethyybonzne ug/l. < <1 <I <1 < <2 <I
l.2-Dibromo-3-chloropropane ug/t <2 <2 <2 <2 '2 <4 <2
1.2-Dibrownodtane, ugh. < '1 <1 <1 <1 <2 ci
1.2-Dichborobenzene ug[L ci <1 <1 <1 'I <2 <1
1.2-Dichloroethane ug/L '0.5 <0 5 1 47 <0.5 0.252.1 <1 0.41J
112-Oichboropropsnas UWL <1 <1 2 07 1 0.629.1 1.87 J 1.88
1,3,5-Trrnetyternurene, ug/. <1 <1 i ci 'I <2 <1
l,3-Dichrombenzene ug/L <I '1 '1 <1 'I <2 '1
1,3-Dachloropropane ug/L <0.4 <0.4 <0.4 <0.4 <0 4 <08 <04
i41-Dichbroboenzene ug/L 0 148. < 0.5 <0 5 <0.5 0 24 J <1 <05
1-Chlorohexane ugh 1 <1 <1 I ci '2 '1
2.2-Dlchlomopropane ug/f <1 <1 <i ci '4 <2 <1
2-Chlorotoluens ug. '1 <I '1 <1 '1 '2 '1
2-Hexanone ug/- <10 <10 <10 <10 <10 <20 <00
4-Chlorotoluene ug. <1 <1 '1 <4 <4 <2 <1
Acetone ugVL <10 2 82.1 3 67.1 19 166 6.31 J 5 23.1
Berzere ugit '0 4 '0.4 0.517 <0 4 0 259 J 0 349.1 0,354.1
Bronnobernrene ugit- <1 ci < <1 <1 <2 <1
Bromochloromnethane ugi- <1 ci <1 <1 <1 <2 <I
Brorndichlorometthanw, ugiL <0 5 <0.5 <0.5 <0.5 <0 5 <1 <0.5
Bromoform ug/t. ci < '1 <1 <1 '2 <
Bromnomethare, ughr. <1 <1 <1 <1 <1 <2 <1
Carbon dlsutilib ughl. 0.577. J '1 1.13 'I '1 '2 <1
Carbon tetrachlorlde ugt. '1 <1 'I '1 <1 <2 'I
Chlonobenzena, ug&L <05 <0.5 0 5 <0 5 <0, '1 '0 5
Chioroethane ug/L <1 <1 <1 <1 <1 <2 <
Chloroform ug/L <0.3 <0 3 0.158 1 <0 3 <0 3 <0.6 <0.3
Chloromothanes ug/L '1 '1 <1 <1 <1 <2 <I
cis-l,2-Dichlonoethene ug/. 22.2 54 5 287 0.498.1 187 310 273
cis-1,3-Dichlomopropens ug/. '0.5 <0 5 '0.5 '0.5 '0.5 'I '0.5
Dibromochborom~ethane ug/L. '0,5 <05 '0.5 '05 '0.5 'I~ 05
Dibromormethane ug[L '1 <I <1 'I <1 <2 '1
Dichlorrodifluoromethane ug/L <I <1 '1 <1 <1 <2 <1
Elhytbenzene ug/L ci <1 <I <I '1 <2 <1
Hexachbronbutadiene ug/L <0 6 <0.6 <0 6 <0.6 <0 6 <1.2 <0 6
lsopropylbhenzene ugh. ci <1 '1 <1 '1 <2 <1
m-.p-Xytaem ugh. '2 <2 '2 <2 '2 <4 <2
MEK (2-Butanone) ug1. 5 78. J <40 58 6 <10 280 229 238
Methyl t-buty)4ether (MTBE) ug/t. <5 <5 '5 <5 '5 <10 <5
Methylene, chbbide ug/l. <1 <1 <1 c <I <2 <1
MI8K (methyl isobutyl ketone) ugh. '10 '10 <10 '10 <10 '20 <00
Naphth~alene ug/L <1 <1 'I <1 'I <2 <I
n-Butyllbernzene ug/L <1 <1 <1 'I <1 '2 <
n-Propylbenzerne ug/L ci <1 ci <l <1 <2 <1I
a-Xylene ug/L < I I1 <1 <1 <I <2 <4
p-Isopropyltoluerne ugh. < I <1 'I < I <1 <2 '1
mnc-Butylbermen, ugI. <I <1 <1 <1 <I '2 '1
Styrene ug/L <1 <1 <I <1 <1 <2 <1
tert-Butylberzerm ugiL. <1 c <1 <1 '1 <2 <1
Tetrachloroethene ugtL 1.37 3.85 2.04 0 489.1 1 23 4.62 5.68
Toluene ug/L <1 <1 <1I I '1 '2 <1
tran-1,2-Dichbroethene ug/L <1 '1 0.802. J <1 0.355.1 0 577.1 0.547.1
tran-1.3-Dlchrompropene ug/L I I <1 <1 < 1 <2 'I
Trichitonoltene ug/. 1.04 1.79 8.43 0 344.1 4 03 18 2 21.8
Trichbronoluoromethans ugI. <1 <I 0.324 J <I '1 <2 <1
Vinyl acetate ug/l. <5 <5 <5 <5 <5 <10 <5
Vinyl chlouid. ugh <1I <I <1I <1I 0 91 2. <2 <

': Not detected above Reporting Limit (RL)
J1: Estimated result based on QC data or repor
8. Estimated result possibly biased high or fabr

7 of 14



TABLE D-2
VOLATILE ORGANIC COMPOUNDS. SIXTH QUARTER SAMPLES

YEAR TWO REMEDIAL ACTION OPERATIONS REPORT
Main Istalflation -Defenso Depot Memphis. Tennaesse

Well ID DRI-3 MW-l0IB MW-10IT PMW101.01A PMW10I-01B PMW1OI-02A PMW10I.02B

Lab ID L0B030298-17 L08030298-13 L08030298-12 L08030185-06 L08030185-07 L-08030185-13 L08030185-08
Date 311412008 3/14/2008 3/14/2008 3/10/2008 3/10/2008 3/10/2008 3/10/2008
Area TTA-I 101 TTA-I 101 TTA-1 101 TTA-I 101 TTA-I 101 TTA-1 101 TTA-l 101

Analyt, Units
1.1,1,2--Tetrachloroethane ugVL '0 5 '05 <05 <0 5 <0.5 <05 <5

1I1,2,2-Tetrachlorcethane uGL <0 5 <0 5 <05 <0.5 <0.5 <0.5 <0.5

1,I-2ichlonoethane ugVt <1 <1 <1 <1 < I
l.l-Dichloroothans ug/L '1 '1 <1 <1<1<<

11-Dichloropropene ug/L <1 <I <1 <10 i<
1,2,3-Trichlorobenoene g/tL <1 <1 <1 <1<1<1
l,2,3-Trichloropropane uGVt <1 <1 <1 <1<I'I<
1,2,4-Tiichlorobnene" uG1. <1 <1 <1 <1 <1<1<
1,2,4-Tnmethiybenzene uG/t <I <I <I <1 '1 <1 <
l,2-Dibromo-3-chioropropane uG/L <2 <2 <2 <2 <2 '2 <2
l,2-Dibromnoethane, ugVL <1 '1 <1 <I <1 <I <
1.2-Dichlorolbermene ug/L <1 <1 <1 <1 '1 '1 <1
1,2-Diclhlomotftane ug/L <0.5 <0.5 <0.5 '05 '0.5 <0.5 <0.5
1.2-Dichloroprpane ugVL <1 <1 <1 <1 <1 <1 <1
1,3,5-Trlmethiylb~enzene ug/L <1 <I ci <1 <I <1 <1
l,3-Dichlormbenvene ug/L <1 <1 <I <1 <I ' <1
I1.3-Dichlorropropane, ugL <0 4 '0.4 <0.4 <0.4 <0.4 <0.4 <0 4
l,4-Dichlorobenzene ug/L <0 5 <0 5 <0.5 <0.5 <0.5 <0.5 <0 5
1-Chicorohexane ug/L <1 <1< <1 <I <1 <1
2.2-Dichloroprpana ugL <1 <1< <1 <1 <1 <1
2-Ch/onotokiene ugVL <I <I <I <1 <1 <1 <1
2-Hexanone u/L <10 '10 <10 <10 <10 <10 <10
4-Chlorotoluene ug/L <1 'I ' <1 <1 <1 <1
Acetone ug/L <10 <10 <10 25.2 <10 <0 <10
Benzene ug/L <0.4 <0.4 <0.4 '0 4 '0.4 <0 4 <0.4
Bromotbenrene ug/L <1 <1 <1 '1 <I <1 <1
Bromochioromethane ug/L <I < <1 <1 <1 <1 <1
Broinodlcchrornmeharet tht -C0 5 <0.5 <0.5 <0.5 <0.5 <0 5 <0 5
Bromoform ug/L <1 <1 <I <I <1 <1 <1
Bromomethane ug/L <1 <1 ' <1 -ci <1 <1
Carton disullidla UgL < 1 2.27 <I < <1I < I<1
Carbon tetrachloride ug/L <1 <1 ci <1 ci <I
Chloroberwene ug/L <0.5 <0.5 <0 5 <0 5 <0 5 <0.5 <0.5
Chloroethane ug/L <1 <1 c <1 <1 <1 <1
Chloroform ug/L <0 3 <0 3 0.149 J '0 3 <0 3 <0.3 <0 3
Chlorornethano ug/L <1 <1 <1 <1 '1 <1 <1
cis-1,2-Dichlomothene ug/L 17 35.6 10 1 18.2 55.3 48 87.7
cls-1,3-Dichloropropern, ugVL <0.5 <0.5 <05 <0.5 <0.5 <0.5 <0.5
Dlbromochloromethane ugA. <0.5 '0 5 <0.5 <0.5 <0.5 <0.5 <0 5
Dibromomethane ugh. <1 '1 <I <1 -c '1 <1
Dichlorodifluoromiethane ug/L <1 <I <I <1 <1 <1 <1
Ethyllbenzene ug/L <1 '1 ~ <1 <1 iI <I
Hexachlorobutadiene, ughI. <0 6 '0.65 <0.6 <0 6 '0.6 <0.6 <0.6
Isopropylbernzene uiL. <1 <1 <I <1 <1 <1 ci
m-,p-Xylene uigh '2 <2 <2 <2 <2 <2 <2
MEIK (2-Botianone) ugh.- '10 <10 <10 141 12.6 4,12 .J 13 2
Methyl t1-butyl ether (MTBE) ugh.- <5 <5 <5 <5 <5 <5 <5
Methylene chlonde ugV. <1 <1 <I <1 <1 <1 <I
MIBIK (methyl isolbutyl ketone) ugiL <10 <10 <10 <10 '10 <10 100
Naphthalene ugh. <1 <1 <I <1 <1 <1 <I
rn-Aulylenzene ugh1- <I <1 <1 Cl < <1 <1
n-Propytbernzene ugiL <1 '1 <1 <I <1 < <1
o-XYena ugtL <1 <I <1 <I ' <1 <1
p-Isopropyltoluene ugt- <1 <1 <1 <1 <I <1 '1
sec-Butylbeenzan utigh - ci -c ci <c -ci <1
Styrene ugFL <1 'I <1 'I <1 <1 '1
tert-Butylbenzene ugtL <1 <I -cil ~ <1 I <1
Tetrachloroethene ugfL 2 12 81.3 113 2.31 14 7 20 3 <1
Toluere ug/L <1 <1 <I <1 <1 <1 <1
trans-l.2-Dichloroetthene ug. <1 <I ci <1 'I <1 0.334J
trans-l.31-Dichlompropene uWIL <I <1 <1 <1 <I '1 <I
Trichloroethere ug/L 1.28 217 1.37 0 669 J 0.822 J 3.92 <1
Trichbrofluoormethane ugV. <I <1 <1 <1 <1 <1 <I
Vinyl acetate uight <5 <5 <5 <5 <5 <5 <5
Vlnyl chIodde tigf- <1 <I <1 0.863 J I1< <1I

< Not detected above Reporting Limit (RL)
J: Estimated result based on QC data or repor
8 Estimated result possIbly bIased high or bbs
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TABLE D-2 ~1013233
VOLATILE ORGANIC COMPOUNDS, SIXTH QUARTER SAMPLES

YEAR TWO REMEDIAL ACTION OPERATIONS REPORT
Main Installation, -Defense Depot Memphis, Tennessee

WellID PMWI01-03A PMW1IOIO3A PMWIOI-03B PMW10I.04A PMW10OI04A PMWI0I-0SA PMWI01-05B
DUP

Lab ID L08030220-14 108030220-15 1-08030220-16 L08030220-17 L08030220-18 108030240-02 L08030240-03
Date 3/1112008 3/11/2008 3/11/12008 3/111/2008 3/11/12008 3/12/2008 3/12/2008
Area TTA-I 101 TTA-i 101 TTA-I 101 TTA-1 101 THA-I 101 HTA-I 101 TTA-I 101

Anflate Unit.
I,1.l.2-Tetrachloroethane ug/L <05 '0 5 <0.5 <0.5 <0.5 <0.5 <0.5
1,l.1-TrdchbIroothane ugI. <I I CI 1 '1 '1 <1
l.1.2.2-Tetrscthoroethan~e ug/L <0.5 <0.5 <05 '0 5 <0.5 '0.5 '0.5
1.1.2-Trichionceithane ug(. 'I I 'I <1 '1 '1 '1
1.1-Dichloroethane ugh. 'I 'I ' <1 <I 'I 0,275 J
Il-Dichietooethene ugh. <J <1 <1 '1 <1 <1 <
1J.1Dichlropropene ugh. 'I <I '1 <I 'I ~ <
l,2,3-TrIchlIorobenzens, ugh. <1 '1 <I <1 'I <I c
1,2,3-Trichloropropane ugh. <1 ci c <J <I '1 <1
1,2,4-Trichlorobervent, ugth. 1 ci 'I <1 <J c I <J
1,2,4-Trumethybenzene ug/L <1 ci '1 <1 ' '1I <J
1.2-Dlbromo-3-chloropropane ugh1. '2 '2 <2 <2 <2 '2 <2
11,2-Dibromoethane ugh. <I <1 <1 <1 <1 <I <
1,2-Dichlcrobenzene ugh. ci <1 '1 ci <J <I <J
12.2Dichlorothane ughl. '0.5 <0 5 <0.5 <0.5 <0.5 '0.5 0.545
1,2-Dichiorophopane ugh. <1 i <1 <I < <1 1.28
l,3,5-Trdmethylbenmee ughL. <J '1 'I '1 <1 '1 <J
1,3-Dichlorobenzene ugI. <1 <1 '1 <J <1 '1 '1
1 .3-Dichloropropane, ug/. <0 4 '0 4 '0.4 '0.4 '0.4 '0 4 '0.4
14.4Dichlormbenzene ugh. '0 5 <0.5 '0.5 '0.5 '0 5 <05 '5
1-Chiorohexane ugh. <J <1 <1 '1 <J <J ci
2,2-Dichloropropane ugh. '1 '1 <1 <1 <J <1 <I
2-Chlonotohkea. ug/L <I <1 <1 <1 <I <1 <1
2-Hexanone ugh. '10 <10 '10 '10 '10 '10 100
4-ChlIoroiokuene ugh. '1 <1 <J <1 '1 <1 <1
Acetone ugh. <10 <10 <10 3.31. < 10 <10 <00
Benzene ug/L '04 '0.4 <0.4 <04 '0.4 '0.4 0.196J
Bromotbenzene ugL cI <1 < <1 cic <1 <1
Bromochloromethane ug/L ci< ci ci ci <1 <I
Bromodlchlcommethane ug/L <0.5 <0.5 <0.5 '0.5 <0.5 <0.5 <0.5
Bromoforn, ugh. <1 <I <1 <1 <1 ci<
Bromormethane ug/L <1 i <1 '1 ci < '
Carbon disulfida ugh. '1 ' <1 'I 0.682 J <I <1
Carbon tetrachioride ugh. 'I '1 <1 <1 <1 <1 <J
Chloroberaene ugh. <0 5 <0.5 <0.5 <0 5 <0.5 '0.5 <0.5
Chloroethane ugh. '1 <I <1 '1 'I <1 <1
Chloroform ugh. '0.3 <0 3 <0.3 '0.3 <0 3 '0 3 0.293J
Chlonomethane ugh. '1 '1 'I <1 ci ci <
cis-1.2-Dichloroethene ugh. 38 1 40.3 87 6 81.3 69.3 73 9 76,2
cis-1.3-Dichloropropmne ugh.- '05 '0.5 <0 5 '0.5 '0.5 <0.5 '0.5
Dibromochlonomethane ugh. '0.5 <0 5 <0.5 '0.5 <0 5 <0.5 '0.5
Dibromomiethane ug/L <1 <J <I <1 '1 <1 <J
Dichlonodifiuoromethane ug/. <J <1 <1 ci <1 '1J
Ethylbenzene ugh. <I <I '1 <1 <1 <I <
Hexachiorobutadiene ugh. '0.6 '06 8 0.6 <0 6 '0.16 '0 6 <0.6
lsopropybenzene ugh. <1 ci <J cI <I '1 <1
m-.p-Xylene ugt. '2 <2 <2 <2 <2 <2 '2
MEK (2-Butanome) ug/L <10 '10 2.751J 19 9 <10 <10 13.7
Methyl t-butyl ether (MTBE) ugh1. '5 '5 <5 '5 <5 <5 <5
Methylene chlonide ugh. <I <I '1 <J <1 <1 <1
MIBK (melhyllsobuty! ketone) ugIL <10 '10 '10 <10 '10 <10 <10
Naphth~alene ugh. <I '1 <1 '1 <I 'I <J
n-Butylbenzene ugh. 'J <1 'I <I <I <I <1
n-Propylbenzene ugh.- ci <I < <J <1 'I <I
o-Xylene ugh. <1 <1 <J <1 <1 <1 <I
p-Isopropyttokiene ugh. <I <1 <I <I <J <' <I
seh>Butylbenzers, ugL '1 ci <1 <1 ci <1 <I
Styrene ugh. <1 <1 <J '1 <1 <1 <1
tert-Butybenzene ugh. ci <I <I 'I ci <J '1
TetrachlIoroethene ugh. 9.23 9.72 8.59 5 7 5.33 0.718 J 21.8
Toluene ugh. <J <I <I <J <J <I <1
trans-1,2-Dichloroethene ugh. <1 'I I1 <J <1 <1J<
trans-1,3-Dichlormpropene ugh. <J <1 <1 <1 <1 <1 <
Trichiorothene uWti 0.278 J 0.309 J 1.08 0.559 .J 1.6 0 3291 J 65.3
Trichlorolluoromethane ug/1. <1 < <J <1 <I <1 ci
vinyl acetate ug/L <5 <5 <5 <5 <5 <5 <5
Vinyt chioride ughi. <4 1<1< <1 II

< Not detected above Reporting Limit (RL.)
J~ Esfimated result based on QC data or repor
8: Estimated readt possibly biased high or tab
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* ~~~~~~~~~~~~~~~~~TABLE D-2
VOLATILE ORGANIC COMPOUNDS. SIXTH OUARTER SAMPLES

YEAR TWO REMEDIAL ACTION OPERATIONS REPORT
Main Installation -Defense Depot Memphis. Tennessee

Well ID PMWI01-06A PMW101-OSB PMW101-07A PMWI01-07A PMW101-078 PMWI01-O8A PMWI01-08B
DUP

Lab ID L-080310240-04 L08030240-05 L08030269-10 L08030269-08 L08030269-11 L08030269-12 L08030269-13
Daee 3/12/2008 3/1212008 3/13/2008 311312008 311312008 3/13/2008 3/13/2008
Area TTA-i 101 TTA-I 101 TTA-1 101 TTA-1 101 TTA-I 101 TTA-1 101 TTA-l 101

Analyte Units
1.I.I.2-1etrachloroethare ugVL <0.5 <0.5 <0.5 <0.5 <0.5 '0 5 '0 5
11A.l1Trichloroethume ugh. <I <I <I <1 ci < <1
1,1.2.2-Tetrachlorosthiane ugh. <0.5 <0.5 <0.5 '0.5 <0.5 <05 <0 5
l,l,2-Trichloroethume ugh. < 1 <1 <1 < <1 <1 <1
1A.lDlchloroethane ughl. < 1 <I <1 1 c<1 0 163 J
1,1-Dichlonoetherne ugh. <1 I <1 I 'I 1 '1
1.1-DiChloropropene, ug/L < 1 ci '1 <1 1 <1 '1
1,2.3-11'r,Ihorobermenif ug. < 1 <1 <1 <1 <1 <1 <1
l,2,3-Trichloropropane ughL <1 '1 '1 < 1 c1 '1
1.2.4-Trlchlorobnenem ug/L <I 1 <1 <1 1 <1 <1
1,2.4-Tirrimethylbetrzare ug/L <1 1 l <1 1 <1 < 1 <1l
l,2-Dibromo-3-chloroiproparn, ugIL <2 <2 <2 <2 <2 <2 <2
l,2-Dibroritoethane ugh. < I1 1 c < I cI ci
1,2-Dichlonctbenvane ugh. <11 < <1 <1 1 <1 < 1
1,2-Dichlorciethane ugh. <0 5 <0.5 <0.5 <0.5 <0.5 05 <0 5
1,2-Dlchlopropopane ug/L <1 <1 <1 <1 <1 <1 0.253 J
1,3,5-Trimethyllbenmee ugh. <1 <1 <1 <1 <I <1 <1
1.3-Dichlonolberuene ugh. <1 <I <I <1 <1 <I <1
1,3,Dichlomproparne ug/L <0.4 <0.4 <0 4 <0 4 <04 <0.4 <0.4
IA.-Dichlorrobenrzene ug/L <0.5 <0.5 <0.5 <0 5 <0 5 <0.5 <0.5
1-Chiorohesane ug/L <1 <1 <1 <1 <1 <1 <1
2,2-Dichlormpropane ug/L <1 <1 <1 <1 <1 <1 <1
2-Chiorrotoluen, ug/L <1 <1 <1 <1 <I <I <
2-Hekanoce ug/L <10 <10 <10 <10 <10 <10 <10
4-Chlorotoluene ugh.L < <1 <I <1 <I <1 <1 ~
Acetone ug/. <10 2.5 J <10 '10 <10 <10 <10
Senzene uoWL <0 4 <0.4 <0.4 <0 4 <0 4 <0 4 0 142 J
Bromobenzene ugL <1 <1 <1 <1 <1 <1 <1
Sromochloromethane ug/L. <1 <I <I <I <1 <1 <1
Bromodithicirom~ethane ugh. <0.5 <0 5 '0.5 <0.5 <0.5 <0.5 <0.5
Bromoform ug/L <1 <I <1 <1 <I <1 <1
Bromomethane ug/L 1 <1 <1 <1 <1 <1 <1
Cawton diulflde ught i I ci~ I< < 1 <I <I
Carbon tetrachilorlde ugh. <1 <I <1 <1 <1 <1 <1
Chloroberrzene ugh. <0.5 '0.5 <0.5 <0 5 '0.5 <0.5 '0.5
Chloroethane ugIL <1 '1 '1 <1 '1 <1 <
Chloroform ugIL <0 3 <0.3 <03.3 <0 3 <0 3 <0.3 0. 169 J
Chloromnethane ugh. < 1 <1 <1 <1 1 <1 < I
cis-1,2-Dichlomothene ugh. 0.91 7 45 8 0 261 J 0 311J 1.74 <1 3 88
cis-1.3-Dichloropropent, UgL '0.5 '0.5 '0.5 <0 5 <0.5 <0.5 <03.5
Oibromochlbromethane ugh. <0 5 <0.5 <0.5 <0 5 <0.5 <0.5 <0.5
Dibrornomethane ugh. '1 <1 <1 <I .<1 <1 <1
Dichlorodiflutoromethane ugh. <I <1 <1 <1 <1 <1 <1
Ethtbolenene ugh. <I ci ' <1 ci '1 '1
Hexachlorobutadiene ugh. '0.6 <0.6 <0 6 '0 6 <0.6 '0.6 <0 6
Isopropylbenzene ugh. <1 <1 <I <1 <1 <I <
m-.p-Xylae. ugh1. <2 <2 <2 <2 <2 <2 <2
MEK (2-Butanone) ugh. <10 2,87. J <10 <10 <10 <10 100
Methyl t-butly ether (MTBE) ugh. <5 <5 <5 <5 <5 <5 <5
Methylenechloride ugh. <I < 1 1 <1 < I <I
MIBIK (methyl Isolbutyt ketone) ugh. <10 <10 <10 10 < 10 <10 <10
Naphthalene ugh. < I <1<I <1 ci < I
n-Butylbenzene ugh. <Ici< < II '1 I
n-Propyllbenzere ugh. < I 1<1< I1< <1I
o-Xylene, ug/L < I <1 <1 < I<1 <1 I
p-Isopropytitluene ug/L <1 <~1 < 1 <I I1 <1 <
sec-Butyllberuzene ug/L <1 <I <1 <I < <1 <I
Styrene ug/L <1I <1 ci <I I < <I
tert-Butyfoenzene ugh. < 1 <I <1 < 1 <I <I<1
Tetrachloroethiere ugh. 7 13 3.24 0,435 J 0 428.J 20.6 13 8 34.7
Toluene ugh. <1 <1 <1 <1 <1 <1 <I
trans-1.2-Dichlorroethene, ugh. <I <1 <I <1 <1 <1 <1
"rns-1,3-Dichlomopropene ugh. <I ci <1 < I '1 <i <I
Tuichloroethene ugh1. 0.252 J 1.72 0.502 J 0.411J. 43 0.39. 15
Trichloroliuoromethane ugh.- < <1 <1 ~ <1I <1 '1<
Vinyl acetae ughI. <5 <5 <5 <5 <5 5 <5
Vinyl chloride ugh. <1 <1 <1 <I <1 <I '1

<Not deteced above Reporling Limit (RL)
J: Esflmatod result based on QC data or repor
B Estimated result possibly biased hIgh or fair
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TABLE 02 '10 13 23 5
VOLATILE ORGANIC COMPOUNDS, SIXTH QUARTER SAMPLES

YEAR TWO REMEDIAL ACTION OPERATIONS REPORT
Main Instahatico -Defense Depot Memphis, Tennessee

Well ID 1W85-01 1W85-02 1W85-05 IW8S-Ofi 1W92-01 1W92.02 1W92-03

Lab ID L08030387-01 L08030387-02 108030420-02 108030420-04 L08D30269-05 108030298-02 108030298-03
Dat. 3/1812008 3/18/2008 3/19/2008 3/19/2008 3/13/2008 3/14/2008 3/14(2008
Area flA-2 TTA-2 TTA-2 TTA-2 TTA-2 TTA-2 TTA-2

Analae Units
1,1.1.2-Telrachloroehane ug&L '0.5 '0.5 '0.5 '0.5 <0.5 <0.5 <0.5
1.1,1-Tulchloroethane ugiI <1 I ci <I ci <I '1
l,1,2,2-Tetrachloroethane ug/L <05 '0.5 '0.5 '0.5 '0.5 '0.5 '0.5
1.1.2-Trlchloroethane ugIL. ' ci <I '1 <1 <I <1
Il-Dichloroathane ugJt -ci ci ' <1 < <1 '1
1,1-13ichlonoetlene .4/1. 0 687 J <1 ' '1 < '1 '1
l,1-Diohloropropene ug/L '1 <1 <1 <1 <I '1 <
l.2,3Trichlorobenzene ug/L ci 'I I <1 'I ci <1
1.2,3-Trlchloropropane ugJt 47.7 70.7 17.1 78 <1 <I <I
l,2,4-Tnehioroberuene ug/t ci c1 ci <I <I <I '
1,2,4-Tirtmethylbenzene ugr- c i <I '1 '1 'i <1
1.2-Oi1bromo-3-cthIoropropane uglt '2 '2 <2 <2 <2 <2 <2
1,2-1D1brornoetthane ugh. <I '1 ci <1 ' <1 <1
1.2-13ichlonobenzene ugt. 0,193 J <1 <1 0 215. J l <1 <1
1.2-Dichlorcethane ugft 0 598 0 704 0.614 0.593 <0.5 '0.5 <0.5
1,2-Oidhtroprop,,, tig1t 0 427.1 0.67 J 0.315 J 0.339. J 1 <l <1
1.3.5-Trtimethylbenzene uig/l t <1 <I <1 I ci <1
1,3-Dichlorobenzene tighL <1 < I CI <1 <1I <1 <
l,3-Dichloropropane tig/t <0.4 '0.4 <0L4 <04 <0 4 <0,4 <0.4
l,4-DIchlorolbenzene tig/L 0 183 J 0,146 J 0.166 J 0.208.1 0.446 J 0 504 0 421J
l-Chlorohexane tig[L <1 'I <1 <1< <1 < <1
2,2-Dichloropropane ug/L '1 <I <1 '1 ci ci '
2-Chlorotoluene ug/L <1 '1 <I 'I '1 <I <1
2-Hexanone ug/L '10 '10 <10 '10 '10 0'0 '00
4-Chlorotokuene ug/L <i <1 <1 <1 ci 'I '
Acetone ug/L 4 45.1 8.54 J 7.71 J1 24.3 13.2 53.4 129
Benzene tight '0 4 '0.4 <0.4 <0 4 '0.4 <0.4 '0.4
Bromolberzene ug/L <I <1 <1 ci '1 ci
13mmochloromethane ug/L <I <1 <1 ci < <1 '1
Bromoclchlromelthane tig/t '0.5 <0.5 '0 5 '0.5 '0.5 '0.5 <0.5
Brornoform ug/l. ci <1 ci ci <1 <1 <I
Brornomethane tigt <1 <1 <I <1 <1 <I <1
Carbon disuallda ug/L 1.9 1.31 1.12 <1 <I 0.57. Cl~
Carton tatrachloride tight 31.2 3886 32.2 27 0 808. SIB 1 <1
Chlorobenzene ugiL <0.5 '0 5 '0.5 0.202 J <0 5 '0.5 <0.5
Chlorcethane uight < '1 <1 <1 '1 <1 <1
Chloroform ught 79 3 59.2 143 20.5 5.75 10.4 4.03
Chloromethane uigll ci <1 <1 <1 <I <1 'I
dis-1.2-1Dichlorcelhane tight 59 57.3 54.3 68 8 50.6 37.6 53
cis-1,3-fllchloroprpoen tight <0 5 <0.5 <0.5 <0.5 '0.5 <0.5 <0.5
Dlbromochboronmethane ug/L <0 5 <0.5 <0.5 <0.5 '0.5 <0.5 <0.5
Dibronnomethane tight <I <l 'I <I CI < <1
DiChiorOdIfluoromethime tight <1 C <I <I <I <1 <1
Ethylibenzene tig/L <I <1 ci ci ci <1 '
Hexachlorobutadiene ug/L <0 6 <0.6 <0 6 '0.6 <0.6 '0.6 <0 6
Isopropylbenzene ug/L '1 <1 '1 <I <1 'I <1
m-,p-Xylene tigrt '2 '2 '2 <2 '2 '2 '2
MEK (2-Butanone) ug/L 4 31 J1 14.6 6 38 J 25.1 33 1 24 47 6
Methyl t-buly ether (MTBE) ug/L '5 <5 '5 <5 '5 <5 '5
Methylene chioride utigh 1.146B 1.718B 1.19 B 'l B 'I c 0 539.1
MIBK (melthylisobutyl ketone) tight <10 '10 <10 <10 <10 <10 100
Naphthalene ugigh 'I <1 <I <1 <1 ' <
n-Butytbenzene ugll. <1 <1 ' <I <1 ci
n-Propylbenzene ugJL <I 'c <i '1 < <I
o-Xylene tightl1. <1 <1 <I <i <I
P-Isop)(OPY1ltouene uight <1 <1 'I <1 <I 'I <
sec-Butylbernmee tight '1 <1 'I <I <1 1I
Styrene ug/L <I '1 <I <I '1 ' <1
tert-Butylbenzene tight <1 <1 '1 CI <1 c <I
Telrachloroethene ug/L 40 28.7 45 16.1 7.5 36.3 4.37
Toluene tigh Cl <1 <1 <1 <1 <1 -C
trans-1.2-Dichloroethene igh Cl <1 <1 '1 <I <i <I
trans-1.3-Dichioropropene tig/L <I CI <I <I 'I '1 '
Trichloroethene tight 14.7 10.2 15.3 8.41 2 75 2.73 1.36
Trichlorofluorometharne ug/L <1 <I <I <I <I cI '1
Vinyl acetate ug/L <5 <5 <5 <5 <5 <5 <
Vinylothlorde ug/t <I <i < <I I'1

< Not detected above Reporting Limit (RL)
J1: Estimated resuft based on 00 data or repor
B: Estimated resuit possibly blased high or faob
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* 13 23 6
J ~~~~~~~. ~~~~~~ ~TABLE D-2

VOLATILE ORGANIC COMPOUNDS, SIXTH QUARTER SAMPLES
YEAR TWO REMEDIAL ACTION OPERATIONS REPORT

Main Installation -Defense Depot Memphis. Tennessee

Well ID 1W92-04 IW92-05 1W92-06 1W2-07 IW 920 1W92.08 MW-85
DUP

Lab ID 108030333-14 L08030333-15 108030420-01 L08030387-06 L08030387-03 108030420.05 L08030240-18
Date 3/117/2008 3/17/2008 3/19/2008 3/18/2008 3/182008 3/19/2008 3/12/2008
Area UTA-2 TTA-2 flA-2 flA-2 flA-2 TTA-2 TTA-2

* Analate Units
11,1,1.2-Tetrachloroethane ug/L '0 5 <0 5 <0 5 0.5 <0.5 <0 5 <05
11,1,1-Trichlorcethane ug/L <1 Cl <1 <1 <1 <1 <I
11,1.2.2-Tetrachloroethane ug/L. <0.5 '05 <0 5 <0 5 <05 <0.5 0.3333J
1,1.2-Trlchloroethane ug/L <I <I <1 I <I <1 <
11,1-Dichloroethane ug/L <1 <I <1 <1 CI <1
1.1-Dichloroetthene ug/. ci <1 <1 <1 <1 '1 <1
1il-Dichloropropene ugL. '1 <1 CI ci <1 '1 ci
1.2,3-Trichloncbermsene ugfL. I <1 ci <1 <1 <1 <1
1.2.31-Trnchloropropane ugf-. < '1 <1 <1 <1 5.21 40.9
1,2,4TmChlo0brobenzee ugfI- <1 <1 <1 <1 <1 ci <I
1.2,41-Trimethylipnzene ugf- <1 <1 ci 1 <1 <1 <I
1.2-Dibronmo-3-chloropropane ug/L <2 <2 2 <2 <2 <2 <2
1,2-Dibromoethene ug/L- <I <Ic <1 '1 <1 ci
l.2-DichIorbenzene ugl <1 <1 <I <I <1 <1 <
I .2-0ichloroothane, ugf.. <0.5 <0.5 <0 5 0 258 J 0.259 J 1.29 0.583
1,2-Dichloroproparn, ugA. <1 '1 0.2313J 0.294 J 0.365 J 0 88.3 0 2063J
1,35.-Tilmethytbenzene ugL. <1 <1 ci <1 <1 <I <1
1,31-fichlorobenzen uQ11 <1 <1 <1 <I <1 <1 <I
I1.3-0ichloroprpane ugil. <0.4 <0 4 <0 4 <0.4 <0.4 <0 4 <0 4
1,4-DichIoroboezene ugfl. 2 088 0.391 B '0.126 J 0.1553i 0.144J 0 562 <0.5
1-Chiorohexane ag/. ci <1 <1 <1 <1 ci <I
2,2-Dlcthloropropane uGL ci <1 <1 <1 <1 ci <1
2-Chbrontoluarne ug/L '1 ci <1 <1 <1 ci ci
2-Hexanone ug/L '10 <10 <10 <10 <10 <10 <10
4-Chlorotoluene ug/L. ci <1 <1 <1 <1 <I <1
Acetone ugf-. 152 256 22.5 76 9 84 1 475 5.04J
Bernzene ugfl. <0.4 <0.4 <0,4 <0.4 CO 4 <0.4 <0.4
Bromobenzene ugAl ci <1 <1 <1 <1 <1 <1
Bromochlonomethane ugf-. <I <1 <I <1 Cl <1 * <
Bronoclichboromethano, uWI <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <05
Bromofomn ugf. cI ci <1 <1 <1 <1 <1
Bromnometbnane ugIL cI <1 <1 <1 <1 <1 <1
Carbon disuffidoe ug/¶ <I 1.29 0.58? .3 1.42 1.32 0.6093 J <
Carbon tetrachlorlde ug/L. <I <1 < 2.46 2.53 2 42 22.5
Chbronbonzene ugfL. <0,5 <0 5 <0.5 <0.5 <0.5 '0 5 0.1771
Chloroethane ugf. <1 I cI <1 <1 ci <
Chloroform, ugf.. 0.334 2 72 0 992 7.65 7 91 33 38.6
Chloromnethane ugiL <I <1 <1 <1 '1 <1 <1
cis-12.D-Ochloroethene uafl. 56 2 9 88 30.4 104 103 20.5 59 2
cis-I 3-Dlchloropropene ugft. <0.5 <0 5 <0.5 <0.5 <0.5 <0.5 <0.5
Dibronnochlonomethane ug/L '0 5 <0 5 <0.5 '0.5 '0 5 <0.5 <0.5
Dibromomethiane ug/L <I <1 <1 <I '1 <1 ci
Dichlorodifluoronnethans, ugf-. <1 <1 <1 <1 <I <1 <
Etthyibenzene agr. <1 ci <1 <1 <I <1 <1
Hexachlonobuladiane ug/L CO 6 <0 6 <0.6 '0 6 <0 6 <0.6 '0 6
lsopropylberuzene ug/L <1 <1 <1 <I <1 <1 <I
m-,p-Xylern, ugh. <2 '2 <2 <2 '2 <2 <2
MEK (2-Butanione) ug/L 109 99 4 44 62.4 74 3 508 15 2
Methy! t-butyl ether (MTBE) ugtt. <5 <5 <5 <5 <5 <5 <5
Methylene chloride ug/L 0 3963J 1 22 4.88B 2.16 B 2 088B 10 3 <1
MIB( (methy$ isobutyl ketone) ug/L <10 <10 '10 <10 <10 <10 <10
Naphthalene ug/L <1 <1 <1 <1 <1 <1 <1
n-Butyllbenene, ugIL <1 'I <1 <1 'I <1 <1
n-Propylbernzene ug/L <1 ci <1 <1 ci <I <1
o-Xytene ugIL <1 <1 <I <1 <I <1 <I
p-lsopnopyltoluene ugt. <1 <I <1 <I <1 <1 <1
sen-Buitylboenzare Ligr- <1 <1 <1 <1 ci <1 '1
Styrene ugf. <1 <1 <1 <I <1 C <1
tert-Butylbenzene ughI. < <1 <I <1 <1 <1 <1
Tetrachloroeth~ene ugh- 3 73 18 9 24 9 6,75 7 3 13.3 14.4
Toluene ugh. <1 <1 1 <1 <1 <1 C
trans-1,2-Dichloroethene ugtL <i <1 <I 0 4393J 0 5043J <1 Cl
trns-1.3-Dichloropropene ugf- <1 '1 <1 <1 <1 '1 <1
Trichloroethene Ug/t 0 9033J 1 4 4.17 2.13 2.27 3.25 7
Trichlorfliuorome~thane ug/L <1 Cl <1 <1 <1 <1 <1
VAnyl actates ugI. <5 <5 <5 <5 <5 <5 c5
Vlnyl ohlorlde ugh. <1< 1< <1 <I<1

c Not detected abovei Reporting Limit (Rl.)
J: EstImated result based on QC data or repair
B: Estimated result possnibly biased high or fali
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1013237
TABLE 0-2

VOLATILE ORGANIC COMPOUNDS, SIXTH QUARTER SAMPLES
YEAR TWO REMEDALA ACTION OPERATIONS REPORT

Main Installation - Defense Depot Memphis. Tennessee

welt ID DR2-1 DR2 -R25 lw-al PMW85-01 PMW85-04 PMW85-05
DUP

Lob ID L08030185-04 L08030185-0I L08030240-19 L08030269-07 L08030269-06 108030240-16 L08D30240-17
Date 3/10/2008 311012008 3/1212008 311312008 3/1320108 3/1212008 3/1212008
Area TTA-2 TTA-2 TTA-2 TTA-2 TTA-2 TTA-2 TTA-2

Anslyte Units
1I,I,,2-Tetrachbroetiare, ug/L '0.5 <0.5 <0 5 <0.5 <0.5 <0.5 <0.5
1,1l.lTrichloroetharn, Wil. <1 <I <1 <I <1 <1 <1
1. 1.22-Tetrachto"Mrolae ugfL. <05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,I.2-Trichlorcethane UgIL ,I <1 < <1 <I <I<1
l,I-DichlIoncethau,e ugfL. <1I ~ <1 < ci <I<1
11l-Oictiloroathene, ug/. <1 <1 1 < I I < I 1
1.1-Dichloropropene ugfL . <1 <1 <1 c I <I 1
1I2,3-Trichlorobenzene ugIL <1I ~ ci < <I <I<1
1,2,3,Tflchtoopnopane ugf- < I '1 32.7 <I1 15.8 75.1 152
1.2,4-TrichlIorobenzone ugIL <1 <1 ' 1 <1 ci < I
1,2,41-Trdmethyllbenzene ug[L <1 ~ 1 ci ci < < < <I
1.2-Oabromo,3-chtorovropane ugIL <2 <2 <2 <2 <2 <2 <2
11.2-Dibromoettienw 1,11- <1 <1 < <1 < 1 -< I
1,2-Dichlorbobeene ugf. <1 <I 0 156 J < < 1 0.265 J 0.497 J
1,2-Dichloroethane ugIL <0,5 <0.5 0.474 J 0.498 J 0.365 J 0 528 1 24
1,2-Oichloropropanse ug/1- ci < 0.233 J 0.352 J 0.217 J 0.424J 0.8014J
1,3.5-Trlmethylbenzone ugIL <I ci <1 <1 <I <1 <1
1,3-Dichlorobenzene ugIL ci ci <1 <1 <i <1 <I
1,23-Dichloropropane ugit <0.4 <0.4 <0 4 -'0.4 -cO 4 c0 4 <0 4
1.41-Dichlorobenurene ugIL 0 242 J 0 207 J '0.5 '0.5 -'0.5 '0 5 <0 5
1-Chlworohexne ug/L <1 Cl <1 <1 <I <1 <1
2.2-Dicbloropropane, ugI. <1 <1 'I <1 <I <1 <1
2-ChIltnotoktene ugIL <1 ci Cl <I <1 <1 <I
2-Hexanone uight <10 <10 <10 <10 <10 <10 <00
4-Chlorotoluene ugh. <1 ci <1 ~ l ~ l <1 i
Acetone uight <10 <10 <10 17.2 5 354J 6.95J <00
Benzene ight. <0.4 <04 <04 <04 <0.4 0.131J 0.2024J
Bromobenzene ughL <1 <I Cl <1 <V <1 <
Bromochlonomethane tight <1 C I <1 <1 <1 <1
Bromodlichloronmeffane tigh <05 <0.5 <0.5 <0.5 cO.5 <0.5 <0.5
Bromofornm ug/. <1 <1 <1 <1<1<I<
Bromomethane ughL <1 <1 <I< 1< <I
Carbon disulfide ug/L i c <1 <I l 1.01 '1
Carbon tetrachioride ughI. 1.26 0.554 J 114 16.6 24.5 0.4074J 154
Chlonobenuene ugh. <05 <0.5 0.151 J <0 5 0.1494J 0.3164J 0.304J
Chloroetlane ug/L <1 <I <1 ci ci <1 <1
Chlorofocm ug/L 4.19 1.48 40 9 11.5 36.3 9 37 63.8
Chloromethane ugf. <1 ci <I <1 'I <I <I
cls-1.2-Dichloroethene ug/L 86.4 103 32 64.9 79.3 107 87.9
CIs-1l3-Dicctvorpropene ugh. <0.5 <0 5 <0.5 <0.5 <0 5 <0.5 <0.5
Dlbromochloromethane ugt. <0.5 <0 5 <0.5 <0 5 <0 5 <0.5 <0 5
Dibromomeihane ugV. <1 ci <1 <i ci <1 <1
Dichlorodiiluoromefumse ugh1. 1 cI <1 <1 <1 <1 <1
Ethylbenzene ug1. <1 <I <1 <1 ci <1 <I
Hexachlorobutadlene, ug/. <0 6 <0.6 <0 6 <0.6 <0 6 <0 6 <0.6
Isopropylbenzene ugh. <1 < <I <1 <1 <1 <I
m-,p-Xylene ugh. <2 <2 <2 <2 <2 <2 <2
MEK( (2-Buataone) uight 2.854J <10 <10 <10 5.034J 10 <00
Methyl t-buty ether (MTBE) tight <5 <5 <5 <5 <5 <5 <5
Methylone chloride ug/L <1 <1 'I 1.2 'I <1 <1
MI8K (methy isobutyl ketone) uight <10 <10 <10 <10 <10 <10 <10
Naphithalene ugf- <1 <1 <I 1 'I '1 <1
n-Butybenzene ugt- ci <I <1 <1 c <I <I
n-Propyllbenzene ugIL <l <I <I <1 <I <1 I<1
o-Xylene ught. < <1 <1 <1 <1 <1 <1
p-Isopropyttoluene ight. <1 <I <1 <1 <1 <1 < I
sec-Butylbenzer, tight <1 <1 <1 <I <1 <1 <I
Styrene ug/. <1 < <1 <1 <1 <1 <1J
tert-Butytbenzene tight. <1 <1I <1 <1 <1 <1
Tetrachloroeth~ene tight 33.7 17.2 49 5 74.4 16.3 2.85 138
Tolueone ug/. <1 <1<1< I I < 1
tran.-1,2-OgchlIoroethene ugt. <I<< <I < I <I 0.4384J
trans-1.3-Olchlonopropene ugIL <l <1 <1 <I <I <1 <I
Trichbroethern, ugh. 12.7 8.73 17.5 9.53 6 59 1.08 38.7
Triehlorofiuoromethane uWL t lC <1 <I <1 ci~ ~
Vinyl acetate ug[L <5 <5 <5 <5 <5 <5 <5

<: Not detected above Reporting Limit (RIL)
J. Estimated result based on QC data or repor
13 Estimated result Possibly biased hight or fab
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TABLE 0-2
VOLATILE ORGANJIC COMPOUNDS, SIXTH QUARTER SAMPLES

YEAR TWO REMEDIAL ACTION OPERATIONS REPORT
Main fnteoalation - Defense Depot Memphis. Tennessee

Well ID PMWS2.01 PMW92-02 PMW92-03 PMW92.04 PMW92-05 PMW92-D6

- ~~~Lab ID LD8030185-02 L08030185-03 108030220-01 L08030220-02 L08030220.03 L08030220-04
Date 3/102008 3/10/2008 3/11/r2008 3/11/2008 3/11/2008 3/11/2008
Ares flA-2 TTA-2 TTA-2 TTA-2 TTA-2 TTA-2

Analtie Units
1.1,1.2-Tetrachromethane ugJL <0 5 <0 5 <05 <0.5 <0.5 <0.5
1,1.1-Trichloroethane uglL <I <1 <1 <I <1 <
1.1.2,2-Tetrachloroethane uglL '0.5 '0.5 '0.5 '0.5 0'05 '0.
l,1,2-Trlchtoroethane ugIL <1 <1 <1 <1 <1 <I
1.1-Dichiorothane ug1L. c 'I <1 <1 <1 <1
1,1-Dichloroetherne ug/t ci -c ci <1 <1 <I
1,1-Dichlomroppne UgIt '1 ci <I <1 <1 <
1,2.3-Trichlorobernzene ug& <1 '1 <1 <1 '1 c
1,2.3-Trichloroprpane ug/t '1 ci <1 <1 0 649 J 117
1.2,4-Trichloroberovere ug/. '1 <I <1 <1 <I <1
1I2,4-Trimethyllenzene ugJL '1 '1 <I 'I <I c
1.2-Di1bromno-3-chloropropane ugIt <2 '2 <2 '2 '2 <2
il2-Dlbhromoethane . tgL. <1 <1 <1 <1 <I <I
1,2-Dlchlorobenzene ugir <I <I <1 'I < 0 388 J
1.2-Dichloroethane uglt '0 5 <05 <0 5 <0.5 0.526 1.29
l,2-Oiccrompropare ught ci <1 0.246 J <1 0.233 J 0.979J
1.3.5-Trinmethythertene ugL < 1 <1 <1 I<I'
1.3-Dlchlorobenzene ug/L < 1 <I <I < 1
1.3-Dlehloropropane ugit <0.4 <0,4 '0 4 '0 4 <04 <0.4
I1.4-Dlchlorobenzene ug&L <0.5 0.26 J1 '0.5 '0 5 <0 5 <0 5
1-Chlorohexane ughL <1 <I <1 <1 <1 <I
2.2-Dlchloropropane ugit <1 <1 < <1 < <1
2-Chliorotoluene ug/L ci ci c <I ci <1
2-Heaointe ug/L dO0 10 '10 <10 <10 '10
4-Chlorotoluene ug/I. <1 '1 '1 ci Ci <1
Acetone ug/L <10 45.4 '10 '10 'ID 21.1
Benzene ug/L <0 4 <0 4 <0 4 <0.4 <0,4 '0.4
Brornotberowne ug/L <1 <1 <1 <1 ci '1
Brorochtoromethane ugIL <1 <1 <1 <1 <I ~ <
Bnrnomdichlotromethame, ug/. '0.5 '0.5 <0 5 <0.5 <0.5 <0.5
Bromoform ug/L <1 <1 <1 <1 '1 <1
Bromometharm ught <1 <I <1 <1 <I C
Carbon disulfide ugVL <I '1 '1 ci <I <I
Carton tetrachlotide ugrt 8.34 '1 0 586 J 1 85 58.5 <I
Chlonotbenzene ug/t <0.5 <0.5 '0 5 <0 5 '0.5 0.276J
Chloroethane uight <1 <1 <1 <1 'I <1
Chlorofonrm uigl 7 6 <0.3 0,994 6 6 20.5 22.9
Chtorormethane uWgh <1 <1 <1 <1 <1 <I
cls-1.2-Dichloroethene ugIt 27 87.7 161 135 23.8 179
cis-i,3-0ichlomogropene GIgh <0.5 <0.5 <0 5 <0.5 <0.5 <0.5
Dlbromoehlommoethane uight '0 5 <0.5 <0. '0 5 '0 5 '0.5
Dibronmomethane uig/t c <1 <1 <1 <1 <I
Dichlorodifluoromethane uglt ci <1 <1 <1 '1 <cl
Ethyltbenene uiglt c <1 <1 <1 <1 <1
Hexachiorabutadiene tight <0 6 <0.6 <0.6 '0 6 <0 6 <0 6
Isopropytibenzene uight < <I <1 <I <1 '1
m-,p-Xylene tight <2 <2 <2 <2 <2 <2
MEK (2-Sutanone) uglL <10 9.69J '10 <10 <10 22.1
Methyl t-butyt ether (MTBE) ught '5 <5 <5 <5 <5 <5
Methylene chboride ugIL <1 <1 '1 <1 <1 'I
MIBK (methylisobutyl ketone) tight 'ID <10 '10 '10 <10 '10
Naphthialene ug/L <1 <1 <1 <I <1 <1
n-Butylbenzene ugh. 'I <1 <I I1 <1 <1
n-Propylbenzrene tig/L <1 <1 <1 <1 <1 <1
o-Xylene tgig- <I <1 <I <1 <1 <I
p-Isopropyltotuene ug/L <1 <I '1 <1 'I <1
sac-Butyllbenzene tight ' <I '1 <1 <I '1
Styrene uigh <1 <I <1 <1 <I <1
tert-Butytenzene ughI <1 <I <1 <1 '1 <1
TetrachIoroetheone ug/L 90 <I 30.8 19.8 173 2.01
Toluene ug1L 'I <1 <4 <1 <1 I1
trnus-l,2-13ichloroethene ug/L <1 <1 <1 <I <1 <1
trans-1,3-Dichlomropopene ug. I <1 '1 <1 <1 '1
Trichloroethene ugh.L 3.9 'I 4 66 2.04 13.9 0.747J
Tdchlorofluoromethsne ug/L '1 <I <1 <1 <1 <1
Vinyl acetate ug/. <5 '5 <5 <5 <5 <5
Vinyl chloride tig/i <I <1 0.262 J <1 <1 <1

..Not detected above Reporting Limit (RL)
J, Estimated result based on, QC data or repor
B: Estimated result Possibly, blued high or fak
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TABLE 0-3
VOLATILE ORGANIC COMPOUNDS. SEVENTH OUARTER SAMPLES

- ~~- a YEAR TWO REMEDIAL ACTION OPERATIONS REPORT
Main Installation -Defense Depot Memphis. Tennessee

Well II) 1W21.01A 1W21-01A 1W21-01B 1W21-02A IW21t02B IW21t03A 1W21-038
DUP

Lab ID 108060495-05 L08060495-19 L08D60495-06 L08060495-07 108060543.01 L08060543.07 L08D60543-08
Date 6/17/2008 6/1712008 8/17/2008 6/17/2008 8/18/2008 8/18/2008 8/18/'2008
Amea TTA-1 21 TnA-1 21 flA-1 21 TTA-I 21 TTA-I 21 TnA-I 21 TnA-I 21

Anslyt. UnIts
1,1.1.2-Tetrachloroethone ug/1. '0.5 <0.5 <0.5 <05 '0 5 '05 '05
11..-Tilchloroethane ugi. <1 <1 <1 '1 '1 <I '
1.1,22.2Tetrachlomothane up/I. '0.5 '0.5 <0 5 <0 5 '05 '0.5 <0 5
1,1,2-Tdlchloroethane ugVL 1 '1 ci <1 '1 '1 <1
1,1-Dichlonoethane ug/L. <1 <1 'I '1 '1 <1 '1
1.1-Dichlonoethene ug/IL <1 <1 < '1 <1 <1 <1
1.1-Dichkiopropene Up/I <I <1 <1 <1 'I <1 <
1.2.3-Trichlorobenvere ug/L 'I '1 <I ci '1 ci '1
1.2,3-Trdchloroprpane ug/L '1 '1 <I <I '1 <1 '1
1,2,4-Tdichlorobenjum ILIA '1 <1 <1 <1 <I <1 <
1.24.4Triethiyibwnzne ugft <1 <1 <1 '1 '1 <1 '1
I,2-Dibromo-3-dtilkropropane ug/L <2 '2 '2 <2 '2 '2 '2
1,2-Dibronmoethane ug/L 'I '1 '1 '1 'I <1 '
1,2-Dichlorobpenvene up/- '1 '1 <1 <I 'I '1 '
1.2-Dichlomothane ug/L '0.5 <0.5 '0.5 <0.5 <0.5 '0.5 0.302J
1,2-Dichloroproparm up/I- '1 ci <1 <1 '1 '1 '
1.3.S5-Trlmethylbenzene up/i. ci '1 <1 <1 <1I <1 <1
1.3-Dichborobenzene ug/L. '1 < 1 '1 ci ci <1
1,21-Dichlbropropare, u/I. '0,41 <0.4 '0 4 '0 4 '0,41 <0,4 0.4
l.41-Dichlorobenzene UgAI. 0.146 B 0.1288 '0~5 '0 5 <0.5 '0.5 <0.5
1-Chlorohexane u/il. 'I 'I -ci <1 c <1 <
2.2-Dichloropropare ug/I. 'I ' '1 '1 <I ' <1
2-Chiorotoluene ug/I. <I ' '1 <1 <1 '1 <
2-Hexamona Us/. <10 '10 '10 <10 <10 <10 100
4-Chiorotoluene ug&L c ci ' '1 '1 ' '1
Acetone up/I. 8 07 B 9.178B 24 8 <10 <tO <10 8.69 J
Benziens ugh. <0.4 <0 4 <01.4 <0.4 '0.4 <0.4 '0 4
Bromobenzene up/. <1 <I <1 'I <1 '1 <
Bromochloronmethane ug/I. <1 <1 ci <1 <1 ' <1
Bromodichlor-omethane tug/L <0 5 '0.5 <0.5 <0 5 '0 5 <0.5 '0.5
Bromoform ug/I. <I <1 ' <1 <I <1 <1
Bromomethane ug/L. <1 <1 ci <1 <1 <1 <1
Carbon disulfide ug/I. 3.49 J 1.75 <1 <I <1 <1 '1
CaflbontIstrachlodde 1.1/I. 'I <1I cI -c I< <I -cI
Chlorobenvene up/I. <0.5 '0.5 <0.5 '0 5 <0 5 '0.5 '0 5
Chioroethana, upIL <1 '1 1 'I '1 '1 4.12
Chloroform up/I. '0.3 <0.3 <0.3 0.169 J <0.3 0. 1564 < 0.3
Chloromethane upFI 'I ' I<~1 -cI < I 1 1 8?
cis-1,2-Dichloroethene ug/i. 91.4 98.8 35.2 15 8 82.8 31.6 21.8
dis-1 .3-Dichloropropene ug/L <0 5 '0.5 '0 5 '0.5 <0.5 <0 5 <0.5
Dibromochloromethane up/. '0 5 <0.5 <0.5 '0.5 '0.5 <0.5 <0.5
Dibromomethane ug/L <I c <1 <1 <1 <I <1
Dichlorodifiuormomthane up/I. ci ' ' '1 <I <I '
Ethylbenzene u.s/1. <I <1 ci '1 <I < 0.8294J
Hexaschlor-obutadiene up/I. <0.8 <0 6 <0.6 '0 6 '0.6 <0.6 <0.6
lsopropyllbenzens ug/I. <1 <I <1I '1 <1 <I <1
m-.p-Xylene ug/IL < <2 <2 '2 <2 < 2 0 677J
MEK (2-Butanone) u/IL 132 118 109 '10 <10 <10 115
Methyl tIbutyl ether (MTBE) u/IL 59 3 57.6 8 2 44.4 82 60 40.4
Methylene chloride up/- '1 <1 <I cI '1 <1 '1
MIBIK (methyl isobutyl ketone) up/I. -10 '10 <10 '10 <10 '10 <10
Naphthalene uGAI '1 '1 <1 <1 <I '1 <
n-Butytbenzene ug/L. < '1 'I <1 <I ' <1
n-Propylbienzene, ug/l. 'I <1I ' <1 <I <1 <1
o-Xylene uQ/I. <1 '1 'I <1 <1 <I <1
p-lsopropyltoiluene ug/I. <1 <1 'I '1 '1 <1 <1
sec-Butylbenzene ug/L <1 <1 <1 < I <1 <1 '1
Styrene ugh1. '1 '1 -'1 - <1 <1 < I
tert-Butyllenzene up/I '1 <1 <1 ' 1 <1 <1 <1
Tetrachloroethene up/I 21.7 19.1 '1 119 68 127 24.2
Tokmen Upi1. <1 <1 1 <I ci <1I <1
trans-1.2-Dichloroethene up/I. 0 3034J 1.7 '1 'I 1.65 1.53 <I
trans-1,3-Dichrompropene uWLI <I <I '1 <1 <1 <1 <
Triohloncoethene ug/L 16.7 14 8 <I1 21.6 5 75 42 9 13 8
Trlchlorofluoromethane ug/L '1 <1 <4 'I '1 <1 '1
Vinyl acetate ug/l. <5 <5 <5 <5 <5 '5 '5
Vinyl chloride up/I. 'I' <I < <I < I

<: Not detected above Reporting Limit (RI.)
4 Estimated result based On OC data or reported below RL
B Estimated result possibly biased high or false positive based on blank data
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013 24 0 ~ ~~~~~~~~~~~TABLE D-3

VOLATILE ORGANIC COMPOUNDS. SEVENTH QUARTER SAMPLES
YEAR TWO REMEDIAL ACTION OPERATIONS REPORT

Main Installation -Defense Depot Memphis. Tennessee

Well ID 1W21-04A 1W21-04B 1W21-05A 1W21-05B IW21-05B MW-21 MW-115
OUP

Lab ID L08060543-09 L08060543-10 L08060495-11 L08060495-17 L08060495-18 L08D60454-08 L08060413-07
Date 6/1812008 6/18/2008 6/17/2008 6/17/2008 6/17/2008 6/16/2008 6/13/2DO8
Area TTA-I1 21 TTA-i 21 TTA-I 21 HTA-i 21 TTA-I 21 TTA-I 21 HTA-I 21

Analvt. Units
1.1.12-Tetrachloroethane ug1L <05 '0 5 <0.5 <0.5 '0 5 '05 '0.5
1.I,1-.Tgchlorothane ug/IL <1 <1 < <1 <1 cI <1
1.1,2,2-Telrachlorcethane, ugtL. <05 <0 5 <05 <0 5 <0.5 <0.5 '0.5
1.1,2-Tdchlorceth~ane ug/t '1 <1 '1 <1 <I <I'
1I1-Dichloroethane ug/t ci <1 <1 <1 <I <1 <1
1.1-DieIhloroethent, ugt <I '1 CI <1 <1 <1 <1
1.1-Dichloropropene Ug/t <1 '1 '1 ci <1 <I<
1,2.31-Trlchlorobenzene ug/L cI '1 CI <1 <1 <1
1.23.3Tnchlompropane ug/L 'I '1 I <1 <I <1 '
1,2A.4Trlchlorobenzane ug/t <I <I <1 '1 ci '1 <1
1.2,4-Trnmethylbenzene ugIL 'I <1 '1 <1 <1 <I <
l,2-D11brono-3-chiloropropane ug/1. '2 <2 '2 <2 <2 <2 <2
1.2-Dibhronmoethane, ug/1. c <1 '1 <1 <I <I c
1,2-DichlIorobentene u9AL 'I '1 <1 <1 <1 <I <I
1,2-Dichlonoethane ug[L '0.5 <0.5 0.301 J 0 416 J 0 371 J '0 5 0.292 J
1.2-Dichloropropane ug[L '1 <1 CI < <I <1 <1
1,31,5-Trumathylberaena ug/t- < <1 <1 <1 <1 '1 <1
1,3-Dichlom-benzens, ug/IL < <1 <1 <I '1 '1 '
I1.3-Dichloropropane ugh. <0 4 '0 4 <0 4 <0.4 <0.4 '0.4 <0.4
l,4-Dichlorobenzene ugh. '0.5 '0.5 <0.5 <0 5 <0 5 '05 <0,5
1-Chlorohexane ug/I. < <1 <I <1 '1 <1 <1
2.2-DichlIoropropanre ugh. '1 <1 '1 <1 <1 <1 <I
2-Chlorotoluene ugt. <1 <1 <I '1 <1 <1 <1
2-Hexanone ugI. '10 <10 <10 <10 <10 '10 <00
4-Chlorotoluee ugAL ci <1 <1 <1 ci <10
Acetone ug/t 5.28 J 19 5 46.2 <10 '10 '10 <10
Banctene ug/t <0.4 <0 4 '0.4 <0.4 <0.4 <0.41 '0.4
Bromoberuene ugI. <1 '1 '1 <1 <1 <1 '
BromochIoromethane ugh. <1 <1 ci '1 <1 <I <
Bromodichlomomethane ugh1. <0. <0 5 <0 5 <0.5 <0.5 <0 5 <0 5
Bromoform ugh. <1 <1 <1 <1 <1 <I <1
Bronmometh~ane ugh- <1 <1 <1 <1 <1 <I <1
Carbon disulfide ugf. '1 ci 08163 J <1 '1 <1 '
Carbon tetrachtorlde ugh. -' '1 '1 <1 -'1 < <1
Chlorobenzene ugh. '0 5 <0 5 '0.5 '0 5 '0 5 -'0.5 '0.5
Chloroethane, ugh. 6 81 8.45 <1 'I ci '1 <I
Ghlorofonrm ugL '0.3 '0.3 '0 3 <0.3 <0.3 0.157 J <0 3
Chloronmethanre ug1L 2 48 3 38 <1 '1 <I <1 <1
ols-1.2-Dichloroethene ugh. 7286 22 38.5 17 8 17 2 2.26 1.56
cls-1.3-Dlchloropropene ugL '0 5 <0.5 <0.5 '0 5 <0.5 <0.5 <0.5
Dlbhromochltomethane ugh.L <0.5 <0.5 '0 5 <0.5 <0.5 <0 5 <0 5
Ditbromomethiane ug/L <I <1 <1 <1 cI <1
Dichlorodifluoronethane ug/L <1 <I <1 <1 <Ici'
Ethythenrene ugh. 1.38 'I '1 '1 '1-c
Hlexachlorobutadiene ugIL '0 6 <0.6 '0 6 <0 6 <0,6 <0.6 '0 6
Isopropylbenrene ug/L <I <I <1 <1 <1 CI <I
rn-.p-)(yIene ugVL <2 <2 <2 <2 <2 '2 <2
MEK (2-Butanone) ug/. 93.3 148 880 37,6 37.9 <10 <10
Methyl t-butyt ether (MTBE) ugh. 33.3 10 37.8 19 6 19.2 66.4 J 2.99J
Methylene chloride ugh. <1 <1 <I <I '1 <1 <1
MIBK (methyl Isobutyt ketone) ug/t <10 '10 <10 <10 <10 '10 <10
Naphthalene ugVL <I <1 '1 <1 <1 <I <I
n-Butylbenzene ug/1. <1 <1 ' <1 '1 <I <1
n-Propyltbenzene ugh. <1 '1 '1 ~ <11 <1 <1
o-Xylene ugt. <1 <1 I <1 ~ <I '1 '1
p-4sopropyltotuene ugh. '1 <I '1 c < 1I ~ <1 ci
sec-Butylbenzene ugh. '1 <1 <1 <1 I <I <1
Styrene ugh. <1 <I ci <ci ci ' I I
teri-Butytpenene ugh. <I <I <I <1 <I Cl <1
Tetrachloroethiene ug/L 32 4 2.41 9 74 12.2 12.2 154 8 89
Toluene. ugh <1 0.349 J <1 <I <1 <1 <1
trans-1.2-Dichloroethene ugh. 0.143 J <1 'I 1 29 '1 0 252J <I
trans-1.3-Dichlomopropene ugt!. <1 '1 <1 <1 <I '1 <1
Trichloroethene ugh. 14.4 2.2 7.78 6 83 6.72 26 1 1.81
Trichlorolluorornethane ugh. <I '1 <1 <1 <I <1 <1
Vinyl acetate ugh. <5 <5 '5 <5 <5 <5 <5
Vinyl chloride ugh. '1 <1 <1 <I < <1

<: Not detected above Reporting Uimit (RL)
J: Estimated result based on QC data or reopr
B: Estimated result possibly biased higtu or fat
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I O1 32 4I
TABLE D-3 b

VOLATILE ORGANIC COMPOUNDS. SEVENTH OUARTER SAMPLES
YEAR TWO REMEDIAL. ACTION OPERATIONS REPORT

Main Installation -Defense Depot Memphis. Tennessee

WoulID PMW21-01 PMW21-02 PMW21-03 PMW21-04 PMW2I-05 PMW21-05 IW10I-01A
DUP

Lab ID L08060454-05 1-08060454-06 108060413-05 L08060413-06 L08060454-07 108060454-15 L08060250-07
Date 6/1612008 6/16/2008 6/1312008 6/1312008 B/161208 8/16/2008 619/2008
Area HTA-I 21 TTA-I 21 TTA-l 21 TTA-1 21 TTA-1 21 TTA-I 21 TTA-I 101

Analyt. Units
I1,I,2-Telrachloroethane ug/L <0.5 <0.5 <0 5 <0 5 '0.5 <0.5 '10.5
1.1,1-Trichloroethane ug/L <I 1 <1 <1 '1 <I <1
1, 1,2,2-Tetrachloroethane ug(L <0.5 <0.5 <05 '0.5 '0.5 <0.5 '0.5
I,I,2-TrIchloroethane ug/L <I <I-c l < I < I <I
1,i-Dichloroethans ug- < I < <1< 1 'I <1 1
1,1-Dichloroethene ugci~ <1I < I'~1 < 1 -' I i
1,1-Dichlo.ropropone ugfIL <1 -CIt ICl < 1 <1 -C
,2.3-Trnchlorobernzene ugt ci c <I < I < 1 'I -'
1,2,3-Trichioropropane ugL < 1 ' I1 <1 < 1 I<
1,2,4-Trichlorobenzente ugh. <1I I <I < I1 1 <
1,2,4-Trimethylbenzene ugIL. <1 < 1 <1I < I <I <~ <1
l,2-Dibromo-3-chloropropane ugV. <2 <2 <2 -'2 <2 <2 <2
1.2-Dibromoetihane ugI. ' 1 < 1 <1I <1I ' I1<
1,2-Dlchlorobenrmne ug/. <1 ' 1 <1I <1 'I 1
11.2-Dichloroethane ugL 0.251 J '0 5 0.511 0.285 J <0 5 <0 5 <0.5
l.2-Olchrompropane ug/L ci '1 <4 '1 <1 '1 <I
l1,3,5-Trinntthytbnernee ug/L <i c1 'I c <1 '1 ci
1.3-Dichlorobenzene ugh. <I <1 <1 '1 <1 <1 <I
I1.3-Oictiloropropane ug/L <0,4 '0.4 <0 4 <0.4 <0.4 <0 4 <0 4
1A.4Dichlorobenzene ugh. '05 <0.5 <0 5 <05 <0.5 <0 5 0.131J
1-Chiorohexane ugf- <I CI <1 <1 <I <1 <1
2.2-Diohiovopropane ug/L <1 <I <1 <1 <I <I <1
2-Chlorotoluene W1. c <I <1 <1 <1 <I ~
2-Hexanore ugh. dO 10 <10 0 <10 <0 10 <10 d
4-Ohlorotoluene ugh!. <1 <I <1 <1 <1 <1 '1
Acetone ug/. <10 2.69 J <10 <10 <10 <10 31
Beruzene ugf. <0.4 <0.4 <0.4 <0.41 <0.4 <0 4 <0.41
Bromotbenzne ugV. <I < 1 < I<1 < 1 <1 <
Bromochboromethane ug/. I1 < 1 <I < I 1 c I<1
BronmodichlIoromethane ug/L <0.5 <0 5 <0.5 <0 5 '0.5 <0.5 <0 5
Bromnofomn, ug/L <I <1 <1 <I Cl <1 <I
Brornomethane ug/L <1 1 c I < I <I i c <I
Carbon dlsuffide ugh!. <i 'I <1 <I <1 ' 0.513J
Carbontletracuioaride ugh!. <1 ci <1 ci j <1 Ic
Chiorobenzene ugh. <0.5 <0.5 '0.5 <0.5 <0.5 <0 5 '0.15
Chloroethane ugh. <1 <1 <1 <1 <I <1 <1
Chloroform ugh!. <0.3 <0 3 <0.3 0.1311 < 0.3 '03 <0.3
Chloromnethane ugt!. <1 <1 <I <1 1j <1 <1
cis-l.2-Dlchlorooethne ugh!. 1.88 0 251 J 0.5041J 2 32 ci 0.261 13.8
cls-I.3-Dichloropropene ugh!. <0OS <0.5 <0.5 <0.5 <0 5 '0.15 <0.5
Dlbromocottromefhane ugh!. <0.5 <0.5 <0 5 <0.5 <0.5 <0.5 <0.5
Dlbroon~on~thane ugh!. <1 <1 <I <1 '1 <1 <1
Dichlorodiftuoromethane ug/L < <1 <1 ~ <1 -c <1 'I
Ethybenrzene ug/L <I <1 <1 <I <i <1 <1
Hexachdr4obutadiene ugh!. <0.6 <0.6 <0 6 <0.6 <0 6 <0.6 <0.6
Isopropylbonzene, ugh!. < <I '1 <1 <I <1 <I
m-,p-Xylene ugh. <2 <2 <2 <2 <2 <2 <2
MEK (2-Butanone) ugh!. <0 <10 <10 <10 <10 <10 53.7
Methyl t-butyl ether (MTBE) ugh!. 33.11J 11 8 18.61J 122 J <5 0.551 1 <5
Methylene chlorIde ugh!. <1 <I <1 <1 <1 <I <1
MIBIK (methyl isobutyl ketone) rig&! <10 <10 ~ 10 <10 '10 <10 <10
Naphthalene ug/L <1 <1 ci < <1 <1 <I
n-ButYlbermene ugh!. < <1 <1 <1 < <1 <1
n-Propyllenzene ugh!. < <I <1 <1 <1 <I < I
o-Xytene ugh!. <1 <1 '1 <1 <I <1 <1
p-lopropyltoluene ugh!L <1 <1 <1 < '1 <I <i
sec-Butylbenzene ugh!. <1 '1 <1< <1 <1 '1
Stymene rig/I. <I 'I <1< <1 ci<
tert-Butylbenzene uig/L. <1 <1 <I< <1 <1 <
TetraChloroethene ugh!. 114 11 4 30.8 90.9 36.9 37 '
Tobjene ugh! <I <1 <1 <I <4 II <
trans-1.2-Dlchloroethene ugh!L '1 < <1 0 291 J <1 I 1 <1I
trans-1.3-Dlchloropropene ugh!. <I <1 <I <I <I <I I
TrIchioroethene, ugh!. 32.2 12.8 9 73 55 5 10 3 10 2 <1
Trichionoflluoromethane ugh!. ci ci <i <1 <i <1 <i
VAnyi acetate rig/l. <5 <5 <5 <5 <5 <5 <5
Vinyl chloride ug/L <I <1 <I <1 <1 <1 < I

': Not detected above Reporting Limit RL.)
J: Emtimated resutmi based on, QC data or repor
8: EstImated resut PSposibly biased high or faut
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TABLE 0-3
VOLATILE ORGANIC COMPOUNDS. SEVENTH QUARTER SAMPLES

YEAR TWO REMEDIAL ACTION OPERATIONS REPORT
Main Installoto -Defense Depot Memrphis. Tennesisee

Well ID IW101-01A IW10I-01B 1W101-01C 1W101-02A IW1I0"2B IW1OI-02C IWI01-03A
DUP

Lab ID L08060250-08 L08060250-09 LO8060250-14 L08060250-13 L08060283-13 108060283.06 L08D60283-07
Dat. 6/912008 6/912008 6/9/2008 6/9/2008 6/10/2008 6110/2008 6/10/2008
Arse TTA-1 101 TTA-1 101 HTA-I1 101 TTA-I 101 TTA-I 101 TTA-I 101 TTA-I 101

Analyt UnIts
11,1JI2-Telrachbroaothane ugh. <0.5 <0.5 '0.5 '0.5 '05 0 5 <0 5
I1,1l1-Trich~loroethane, ugh. '1 <1 '1 'I <1 '1 <1
l,12.22-TetrachIorothane ugIL <0.5 <0.5 '0.5 <0.5 <0 5 <0 5 <05
1l.12-Trichioroettrans ugh. <1 <1 <I <I <1 <1 <1
1.1-Dlehhbroerthane, ugh. Cl <1 <1 '1 <1 '1 'I
1.1-Dtchloruothene ugh. <1 1 <1 <1 < '1 <1
1.1-Qichbropropen, ugh. -c '1 <1 <I < ' I1
1,2.31-Trichloroberzene ug(. '1 <1 '1 <1 <1 <1 '1
1,2.3-Trlchloropropane ug/. '1 <1 <1 C <1 <1 <1
,2,4-Trlchborobernnne Lugh. <1 <I I1 <1 ci ci ci

1,2,4-Trtmethytbenzene ugh. 'I <1 '1 ci <I <I <1
1,2-Olbronno-3-chloropropane ugI '2 '2 <2 '2 <2 <2 <2
1,2-Di1bronnoethane ugh. <I <I <1 'I <1 <1 <1
1,2-DIchliorotbenzene ugIL <1 <I <1 Cl ' < <1 <I
1 .2-DidhIoroethane, ug/L '0,5 <05 '0 5 <0.5 <0. <0.5 CO0S
1.2-Dichloropropane ugtL '1 '1 '1 '1 <1 <1 '
13,2,5-Trimethybernzene, ug"L <ci <1 ci <1 Cl<1'
1,3-Di&Ilorobenzne ug/. <I <1 <1 '1 <I'1<
1.3-Dichrompropane ugIL '04 '0.4 '0.4 <0,4 <0.4 '0 4 '0.4
1.4-Dichlorobonene ugh. 0.143 J <0.5 <0 5 <0.5 '0.5 <0 5 0.126GB
1-Chiorohexane ugh. '1 '1 <1 <1 <I <1 <1
2,2-Dichloroproparne ug/L <1 '1 <1 '1 <1 ci '1
2-Chiorotokiene ugh. <1 Cl <I 'I <1 <1 <1
2-Hexanone, ug/. '10 0O '10 <10 '10 '10 '00
4-Chlorotobjene ug/L ci '1 <1 '1 'I '1 '1
Acetone ug/L 51.7 '10 <10 <10 <10 <10 '10
Benr.,,. ugh. <0.41 <0.4 10 4 '0 4 <0.4 <0.4 <0,4
Bromnotbenene ugh. '1 '1 <1 <1 <i '1 '1
Bromnwhiorornethane ugIL <1 <I <1 < <1 <I <1 ~
Bionomdichloronnethane ugh. '0.5 <0 5 '0 5 <0.5 '0.5 '0 5 '0 5
Bronolform ug/L <1 '1 <1 'I <1 <1 <1
Brornornth~ane ugh. <I '1 <1 <1 <I c <1
Carbon diftifide ug/. 0 666 J <I 1 '1 <1 '1 '1
Coaton tetrachloride ug. ci <i ci '1 '1 <1 '1
Chlorobenzene ug/L '0.5 <0 5 <0 5 '0.5 <0.5 '0.5 '0.5
Chioroethane ugh. <1 '1 '1 <1 'I 'I <1
Chloroform ugh. <0.3 <0 3 0.148 J '0.3 <0 3 <0.3 '0.3
Chbrormethane ugh1. <1 <1 'I ~ 1 '1 ci c1
Cis-11,2-DiChloroethene ugh. 14 231 15.7 46 2 13.2 52.9 15,4
cis-1l.3Dichloropropene ugh. '0 5 '0 5 <0.5 '0 5 <0.5 <0.5 <0.5
Dibronnochlomnmathare ugh. <0.5 <0.5 '0 5 <0.5 <0.5 <0.5 '0.5
Dibronnomerthane ug/L <I '1 <1 <I '1 <1 <I
Dichtorodifluoromethane ugh. <1 <1 'I <I '1 <1 <I
Ethythenzenov Ugh. <I ci 1 ci 'I '1 c
Henachlorotbutadiene ugh. <0.6 '0 6 '0 6 '0.6 '0 6 '0.6 '0.6
lsopropylbenzene ugh. <1 <1 <1 <1 '1 <1 <1
m-,p-Xytene ugh. '2 <2 '2 <2 <2 <2 '2
MEK (2-Butanone) ugh. 61 5 81 J '10 17 7 '10 52.9 <10
Methyl t-butyl ether (MTBE) ugh. '5 <5 <5 <5 CS <5 <5
Methylenecheorride ugh. 'I <I '1 '1 <1 '1 '1
MIBIK (mnethyl isobutyt ketone) ug/L '10 <10 <10 '10 '10 10 0 10
Naphthalene ug/L <1 'I <1 'I 'I <1 '1
n-Blutyberaene ug/L <1 <1 <1 <1 '1 <1 <I
n-Propytbenzene, ug/. <1 <1 '1 <1 '1 '1 <I
o-Xy~lone ug/. <1 <1 <I <1 'I <1 <
p-itopropyltoluene ugh.- <I '1 <1 '1 '1 '1<
sec-Butylbenzene, ug[. <1 <1 'I <I <1 -c 'I
Styrene ugh1. <I <I <1 '1 <I <1 <1
tert.Butyllbenene ugh. <1 <1 <1 'I <1 '1 <1
Tetrochloroethone ugh. 0 687 J 1.08 68 2 24 44 30.1 14 2
Tobjenw, ugh. <1 <1 '1 <I <1 <I <1
trans-1.2-DtchIoroethene ugh. '1 '1 <1 <1 <I <I '
trans-1.3-Dichloropropene ug/L '1 <1 'I <1 'I < <1
Trtchloroethene ugh. 0 68 J 1,04 6 72 5 59 1.78 9.49 4CI9
Trtchlorotlluorornethare, ughL <1 <1 CI '1 < <1 '1
Vinyl acetate ugh. <5 <5 '5 5 <5 '5 <5
Vinyl chloride ug1. 'I <1 <1 <1 '1<1'

C: Not detected above Reporting Limit (RL)
J: Estimated result based on QC data or repor
B- Estimated result possibly biased high or ffl
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6324 3
TABLE D-3

VOLATILE ORGANIC COMPOUNDS. SEVENTH QUARTER SAMPLES
YEAR TWO REMEDIAL ACTION OPERATIONS REPORT

% ~~~~~~Malin Instaiflation -Defense Depot Memphis, Tenness~ee

Well ID 1WI01-03B IW10I.03C 1W101-03C IWIOI-04A IWIOI-040 IW10I-040 IW10I-O5A
DUP

Lob ID L08060348-04 L08060348-07 L08060348-01 1.08060413-01 L08060413-02 L08D60413-03 108040413.04
Date 6/1112008 6/11/r20 6/111/2008 6/1312008 6/13/2008 613132008 6/13/2008
Area HTA-I 101 TTA-1 101 TTA-I 101 TTA-I 101 TTA-I 101 TTA-I 101 HTA-I 101

Ansyn Units
1.1,1.2-Tetractiloroethane ugh- <05 <0.5 <0.5 <0 5 <05 <0.5 <0.5
1.1.1-Tilchlorcoethane ugh- < ci 1 <I <1 'I <1
1,I,2.2-Tatrachlonoethane ughL <05 <0.5 <0.5 <05 <0 5 <0.5 <0.5
1.1,2-Tulchloroothane ughL ' <I <1 <I < <I <1
l,l-1Didhloroeehame ugfL ci <1 1 <1 <I 0.333 J ci
1,1-Dichloroethene ugL <I ci c <1 <1 <I <1
l,1-Dichloropropere, toL. < <1 <I <I <1 <1 <1
1.2.3-Trlchloobenzen ug/L <1 <1 <I <1 <1 'c <
1.2.3-Tdchlonopropane ughL <1 <1 <1 <1 <1 '1 I<1
1.2,4-Trichlorobanenzn Ug. <I < <1 <I <1 <1 <1
1.2.4-Tdmethylbenzene ug[L <I <1 <1 <1 '1 ci <
1.2-Dibromo-3-chloropropare, ugil- <2 <2 <2 <2 <2 <2 '2
1,2-Dibromciethane Ugi1. <I <1 ci <I ci <1 '1
1.2-Dichborotienzene, uig/L < <1 <1 <1 < <1 <
1,2-Dichoroethane ugA. '0.5 0 703 0.773 '0.5 '05 1.72 '0.5
1,2-Dichlomoprpane ug/L ci 0 748 J 0 758 J <I '1 2 89 <I

1.3-Dlchlorobenzene ugf- <I <1 <1 <1 <I <I <I
1.3-Diohloropropone ugh '0.4 <0.41 '04 <0.4 <0.4 '04 '0.4
1,4-Dichlonobenrene ugf- <0.5 0.146 J 0 149 J 0. 148 J <0 5 <05 <0.5
I-Chlcirohexane ug/L c J '1l < I1 1 c <1I
2,2-Dichloroprpane ugfi. '1 <1<I I c <1l
2-Chlorotoluene ug/L 1 <1 <1<1 <1 <1
2-Hexamone UgWt <10 <10 <10 <10 <10 <10 <0
4-Chlonotoluene ugh. ' 1 <1 '1 I<1 <1 < I <1I
Acetone ugVt <10 '10 '10 12.9 B 2.85 B 'ID 38.58B
Bentaner ugh. <0.4 '0.4 <0.4 <0.4 <0.4 0.379 .i <0.4
Bromotienzene uig(L <1 <1 <I <1 <1 <1 <1
Bromolhloromethane ugV. <1 <1 <1 <I~ <1 < <1
Bromodichloromethane ugh. <0 5 <0.5 '0 5 <0.5 '0.5 <0.5 <0.5
Bnomofonrn ugt. <1 'I <1 <1 <1 'I
Bromomethane ugh. <1 <I <i ci cic '
Carbon disullide ugIL < I <1 '1 <I <1 ci 1.1
Carbon tetrachloride ugh.. <I <1 <I <1 <I < I <I
Chlorobenzene u~gh. <0 5 <0 5 <0.5 <0.5 <0 5 <0.5 <0 5
Chloroethane ugh. <1I <1 <I <1 <1 <1 <1
Chloroform ugI. <0.3 <0.3 <0.3 '0 3 <0.3 <0 3 <0.3
Chloromethane ug/L <1 <1 '1 <1 <I ci <1
cis-1.2-Dichloroethiene ug/L 53 8684 86.2 33.3 44.5 192 43
cls-1.3-Dichlorepropene, ugl. <0 5 '0 5 <0 5 '0,5 <05 <0.5 '05
Dibromochloromethane Ug/L <0,5 <0.5 <0.5 <0.5 <0.5 '0.5 <0.5
flibromomethane ug/L <1 <I <1 <I <1 <I <1
Dichlorodifluoromethane ugh. <1 ci <1 <I <1 <1 <1
Ettrytenzsne uight <I <1 ~ <1 <I 1 <I <1
Hexachlorobufaciene ugh. <0.6 '06 <0 6 <0.6 <0.6 <0 6 <0.6
Isopropyibernzene ugh. <I <1 < <1 <I <I <I
rn-,p-Xytene ug/. <2 '2 <2 <2 '2 <2 <2
MEK (2-Butancone) ugA. 23 4J 9.75 J 10.4 84 4J 31.3 J 16.6 J 90 6
Methyl t-buty ether (MTBE) ugh. '5 <5 <5 <5 <5 '5 <5
Methylene chloride ugh. 0 2978B 0.5018 0 538 B <1 <1 0.2968B 0 2618
MIBK1 (mathyt Isobutyi ketone) ug/. <10 <10 <10 <10 '10 <10 <10
Naphthalene toIL. <1 < < <I <1 '1 < <
n-Butylbenzene ugh. ci ci <1 <I 1 <i <1I
n-Propytenoene ugh. ~ <11 <1 <1 'I<I<
c-Xylene, ugh.- <1 <1 <1 <1 <4'I<
p-Isopropylitoluene ugtL <1 <1 '1 <1 <1 <1 0 677J
soe-Butyllberuzene ugh. < <1 <I ~ < <1 <1 <1
Styrene ugh1. <1 <1 <1 <1 <1 <1 <I
tett-Butylberizene ugh. ci <1 <1 <1 <1 <1 <1
Tetrachlonoethere ugIL 17.6 J 17.5 17.2 0.54 J 2.05 2.8 10.1
Tokiene ug/. <I <1 <1 <1 <1 <I <I
trans-1.2-Dichlormethene ugh. < <1 <1 <1~ <1I 0 487 J <1
trami-1,3-&4chtoropropene ug/. '1 <1 <1 <I <1 <I <1
Trichloroeithene, ugh. 2.94 28.9 28.1 0.731 J 1.59 12.4 1.99
Trichlorofllucromethone ugh. I <I <1 <1 '1 '1 '
Vinyl acetate ugh.. <5 <5 <5 <5 '5 <5 <5
Vinyl chloride ugh. 'I <1 <1 <1 <1 < I <1

': Not detected above Reporting Limit (RL)
J: Estimated result based on OC data or rapor
B: Estimated result Possblby biased Nigh or alab
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TABLE 0-3
VOLATILE ORGANIC COMPOUNDS. SEVENTH QUARTER SAMPLES

YEAR TWO REMEDLAL ACTION OPERATIONS REPORT
Main Instaflation -Defense Depot Memphis, Tennessee

Well ID IWIOI-SB IW10I-05C 1WI01-06A IW10I-DBB IW10I-0SC IWIOI-7A IW10I-7B

Lab ID L08060454-09 L08060454-10 L08060454-1 1 L08060454-12 L08060454-13 L08060348-08 L08060348-09
Dat. 6/1612008 6/16/2008 6/16/2008 6/16/2008 6/16/2008 6/11/2008 6/11/2008l
Atea TTA-I 101 HTA-I 101 TTA-1 101 TTA-I 101 TTA-I 101 TTA-1101 TTA-I lot

Anatlyt. Units,
1.1.1.2-Tetrachtoroethame ug/L <0.5 <0.5 <05 '05 <0 5 <0)5 <0,5
I1.11-Tilchloroeithane ugi- <I ci '1 <1 <1 '1 <I
1.1.2.2-Tetrach~loroethane ug/L <0.5 '0.5 <0 5 <05 0 265J <0.5 <0.5
l,l,2-Tvichlorothane uglL ci <1 '1 <1 <1 '1 <I
1,1-Dichloroethane, ugit <I <1 <1 <1 '1 Cl <I
1,1-Dichloroethens ugr- <I <1 <1 <1 0 674 J <1 0.624 J
1,1-Olchliropropene U911- ' CI <1 <I <1 '1 -c
1.2,3-Tnchlorobhenzee ughL < '1 <1 <1 <1<I'
1,2,3-Trnehloropropene ugL <I <I 'I <1 <1'Ic

l,2,4-Trtnethyllernene ugil '1 <1 <I-c <1 <1 <I
l,2-Dibromo-3-chloropropane ug/L <2 <2 '2 <2 <2 <2 <2
1,2-Dibronnoethane ugA <1 <1 <1 <I ci Cl '
l,2-Dichlorobenorene ugtL <1 <1 'c <1 <1 'I 'I
1,2-Dichloroethanne ug[L '05 <0 5 <05 <0.5 0,553 <0.5 0 563
1.2-Dlchlomopropene ugA '1 '1 <1 <1 0 752 J 1 0 544 J
1,35-Trimethrtannisne ugfL. <1 '1 < <1 <1 <1 <1
l,3-Dichlorobenziene ugh <1 <I -ci < <1 <I <
1,3-Dicthloropropare ugIL <0,4 '0.4 <04 <0.4 <0.4 <0,4 <04
IA.-Dichdorobenotene ugA <0 5 '0 5 <0.5 '0.5 <0 5 <0.5 <0,5
I-Chlorohexane ugh- <1 <1 <1 .0 <1 <1 'I
2,2-Dichloroprpopne ug/h <I <1 <1 Cl< 1<
2-Chiorotoluene ugtL <I <1 <1 '1<1<1
2-Hwanooe ugh1 <10 <10 <10 '10 <10 <10 <00
4-Chlorotoltrene ug[L 'I <1 ci <1 <1 <1 c

Actitone ugii <10 <10 '10 <10 <10 8.19 J <ID
Bernisn Lugh <04 <0.4 <0.4 <0.4 '0.4 <0.4 <0.4
Bronnotenzene ugi'l. '1 '1 <1 <1 <1 <1 <1
Bromochloromethane ug/L Cl <1 <1 <1 <1 <1 <1
Bromodicthloromnethane uagq. <0.5 <0 5 '0.5 <0.5 <0 5 <0.5 <0.5
Bromoform ugh- <1 <1 '1 <I <I <I <1
Bromomnethans, ughL <1 <1 <1 <I <1 <1 <I
Carbon dfisulfide ughL <1 <I <1 <1 <I '1 '1
Carbontetrachloride ugh. <1 -< <1 '1 <1 -c 'I
Chlorolbenzoe ughL <0 5 <0.5 <0.5 '0.5 <0.5 '0.5 <0.5
Chlorpoethane ughL <1 <1 <1 ci <1 <1 <1
Chloroform, ug/L '0.3 '0 3 <0 3 <0.3 '0.3 <0 3 <0.3
Chloromethane ug[L '1 <1 <1 ' <1 <1 ci
cds-1.2-Dichlonoetlhene ugh. 8 52 69 7 9.32 15.9 102 25.5 ill
cis-1 .3-Dichloroipropene ug/L 0'05 '0 5 <0 5 <0.5 <0 5 <0.5 '0.5
Dlbromnochtrometthane ug/L '0.5 <0.5 <0.5 <0.5 <0.5 '0 5 '<0 5
Dibro~ormethane ugh. <1 <I <I <1 <I <1 <1
Oichilorodifluoromethane ug/L <1 <1 <1 <I <I <I <1
Ethylbonzens ug/L <1 '1 <1 <1 '1 <1 <I
Hexachbronbu~tadienw, ugVh <0 6 <0.6 '0 6 c8 <0 06 <0 6 -<0 6
lsopropylbehnztene, ugr- <1 <1 <I '1 <1 <I '
m-.p-Xylene ugh <2 '2 <2 <2 <2 <2 <2
MEK (2-Sutanone) ugh '0 56 1 34.8 10 7 .79 J 11.8 23 1
Methyl t-butyi ether (MTBE) ugh I 8 <5 <5 <5 <5 <5 <5
Mothylene chloride ugh. <I <1 ' <1 '1 '1 0 451 B
MIBK (methyl isoibutyt lketone) ugh <10 0 <10 <10 <I '0 <10 100
Naphthalene 1ugh1 <1 <I <1 '1 <1 <1 <1
n-Butylbenzene ugh- < <1 <1 '1 <1 <1 <1
n-Ptopylbhenzene ug/h <1 <1 <1 '1 <1 '1 <1
oXylene, ug/L <1 <1 <1 'I <I <1 <1
p-Isopropyllolueme ug/L <I <1 < <1 <1 <I
sec-Butylbenzene ugr. <1 <I< <1 Cl< <I
Styrene ugh. <1 <I <1 <I <I <1 <1
terl-Buthilbenutene, ug/L 'j 1 <1 ci c <1 <I <
Tetrachloroethene ug/L 79.6 27.6 12 3 20.8 5 29 6.13 1 62
Tohiene ugh. <1 < '1 <1 <1 'I <1
trans-l,2-Dichlomothene ugA -ci '1 <I < 0.251 J <1 0,276 J
trans-1.3-Dichloropropene ughll <1 '1 <1 <I <1 <ci '1
Trichloroeth~ene ug/1L 1.58 5.46 2 05 4.95 13.3 5 42 4.1
Trichlorolluoronnethanw, ug/L . <1 < <1 <I <I <1 <1
Vinyl actatie ugWL <5 '5 <5 '5 <5 <5 <5
Vinyl chloride ugIL '1 ' <I '1' -I'

: NoM detected above Reporting Limit (RL)
J: Estimated result bated on QC data or repor
B: Estimated result possibdy biased high or fat
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TABLE D-3
VOLATILE ORGANIC COMPOUNDS. SEVENTH OUARTER SAMPLES

YEAR TWO REMEDIAL. ACTION OPERATIONS REPORT
Main Instailatjon -Defense Depot Memphis. Tennessee

Well ID IWIOI-07C IW101-O8A IW1OI-082 IWIOI-08B IW0-8 IW101-09A iWl0l-091
OUP

Lab ID L08060383.07 IL08060454-14 L08060495-14 L08060495-10 LD8060495-15 L08060383-08 L.080603813-l I
.Dat: 6/12/2008 6/16/2008 6/17/2008 6/17/2008 6117/2008 6112/2008 8/12/2D08

u 'Area TTA-I101 TTA-1 101 TTA-11 101 TTA-I 101 TTA-I 101 TTA-1 101 TTA-I 101
Anatyte Units
l1. 1, 2-Totrachlloroetharve ugL '1 <0.5 <0.5 <0 5 J <1 <0.5 <0.5
1,1.1-Triehloroethane ugiL <2 < 1 <1 0.1 <2 < 1 <1
1,1.2.2-Tetrachloroethane ugh. < 1 <0.5 <0.5 <05 <I <0.5 <0.5
1,1.2-Trichioroethane ugh. <2 c < 1 <1 <2 < I <1
IJ-Dichloroethane ug/L <2 <1 <I < <2 <1 <1I
Il-0ichIomoethene ugIL <2 <1 I <1 2 83 < 1 <I
1,l-Dicldropropone ugh1. <2 <1 I <1 <2 <I <
l,2,3-Tnchlorobenzeno ugh. <2 'c <1< <2 <1<
1.2.3-rIchloropropanve ugV. <2 <I <I< <2<1I
1,2,4-Trlchlottobenzen ugh. <2 <1 <1 1 <2 I<
1,2.4-Tdriethylbenzene ugV. <2 <1<1< <2 1 <1
l,2-Dibromo-3-chloropropane ugh. <4 <22 <2 <4 <2 <2
l,2-Dibromoemhane ugh. <2 < I <<1 <2 <1 <
1,2-Dichlorobenzene ugh. <2 < 1 <1 <2 <. <I
i,2-Dichloroethane ug/L 2869 <0.5 <0 5 <0.5 1.34 <0 5 <0.5
1.2-Dichloroprpane ugh. 2 36 <1 <1 <1 1.59 J ci 0.245J

1,3,5-Tdmethytenzene t~~gL <2 <1 <1 <1 <2 <1 <
1,3-DiChlorobenumne ug/L <2 <I <1 <1 <2 <1 < I
1 .3-Dichloropropane ugh <0 8 <0.4 <0 4 <0.4 <0 8 <0.4 <0.4
1.4-Dichlorobenzene ugVL 'c <05 <0.5 <0 5 <1 <0 5 <0.5
I-Chiorohexane ugh. <2 1 <I <1 <2 <1 <1
2.2-DichloroPropane ugh <2 '1 <I <1 <2 <1 c
2-Chlorotoluene ugh. <2 'i <1 <I <2 'I c
2-Hexanona, ugV. <20 <10 <10 '10 <20 <10 <00
4-Chlorolokiene ug/L <2 'ci < 'ci <2 'c <
Acetone ugh. <20 . <0 <10 <10 <20 11.4 27 4
Sonoma. ugL 0 306 J <0.4 '0 4 <0.4 0.505 B <0.4 0.191
Brorrolbenzene ugh. <2 <1 <1 <I '2 <1 <1
Bromochloromethane uq/L <2 <1 <1 <I '2 <I <I
Bromodichloromethane ug/L 'c <0 5 <0 5 <0 5 <1 <0.5 <0.
Bromolorm ugh. <2 '1 <1 'i <2 <1 <1
Bromornefthae ugh. <2 I <1 <I <2 <I <
Carbon disulfide ugh. <2 <1 'c <1 <2 0c -ci
Carton tatrachlodlde ugf. <2 'i <1 <1 <2 'c <1
Chiorobenzene ugh. <I '05 <0,5 '05 <I <0.5 <0 5
Chioroethane ugh. <2 <1 <I <1 <2 <I <1
Chloroforrm ugL <0 6 <0.3 <0 3 <0.3 <0 6 <0.3 <0.3
Chloromethane ug/L <2 <1 <1 <1 <2 <1 <I
as-1.2-Dichloroethene ug/L 307 17.2 73.4 73 6 311 <1 150
ci-1,3-Dichblropropene ug/L- <I <05 <0.5 <0.5 <1 <0.5 <0.5
Dibromochloromalthane ugh. <1 <0.5 <0.5 <0.5 'ci <0.5 <0.5
Dibromomethane ugh. <2 <I <1 <1 <2 < <1
Diehlorodiflumrmethame, ug. <2 <I <I <1 <2 <1 <1
Ethybenizaren ugh. <2 <1 <1 ci '2 'c <I
Hexachborobu~tadiene ugh. <1.2 <0.6 <0.6 <06 <12 <0.6 <0.6
Isopropylbenzene ug/. <2 <1 <1 <1 <2 <I<1
m-,p-XYlene ug/L <4 <2 <2 <2 <4 <2 <2
MEK (2-Butanone) ugh. 93 9 <10 <10 <10 41.3 <10 242
Methyl t-butyl other (MTBE) ugl;/ <10 <5 <5 '5 <10 <S Cs
Methylene chloride ugh. 1.15 1 <1 <1 <1 0.542 B <1 <I
MIBK (methyllIsobutyl ketne) ug. <20 <10 <10 <10 <20 <10 <00
Naphthalene ugh. <2 <4 <1 <I <2 <1 <
n-Butylbanzene ugh. <2 <1 <1 <1 <2 <I<
n-Propyllenzone ug/L <2 <1 <1 <1 <2 <1 <1
o-Xylene ug/L <2 <1 <1 'I <2 'ci <1
P-Isopropylloluene ugVL <2 <1 <1 <1 <2 <I <I
sec-Butylbenzene ugt. <2 <1 <1 <1 <2 <1 <1
Slyrene ugh. <2 'ci <1 <1 <2 <1 <1
tert-Butybenzene ug/. '2 'ci <1 'i <2 'c <
Tetrachloroetheme ug/L <2 2.59 1.29 0.641 J 3.19 0.895Ji 0 621J
Tohmans u/tL <2 <1 <1 <1 <2 'c 'ci
trans-1,2.Dichioroothene ugh. 1.58 J <1 1.37 <1 2.88 <1 0.628J
trans-1,3-Dichloropropene ugh. <2 < I ci< < 2 <1 <1
Trichlorcethene ugh. 2.58 i 8 1.47 <1 9 03 0 85 J 2,43
Trichlorofiuoromethane ugh. <2 <1 <1 <1 <2 'ci <I
Vinyl acotate ug/L. <10 <5 <5 <5 <10 <5 <5
Vinyl chloride ugh. <2 <1 1 <I <2 <1 1.23

<: Not detected above Reporting Limit (RL)
J: Estimated result based on QC data or mepor
B: Estimated reposutQSibl biased high or falt
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TABLE D-3
VOLATILE ORGANIC COMPOUNDS .SEVENTH QUARTER SAMPLES

YEAR TWO REMEDIAL. ACTION OPERATIONS REPORT
Main instsflation -Defonse Deipot Memiphis, Tennessee

Well 1 IW1O1-09C DR1-3 MW-101B MW-10IT PMWI01-01A PMWI01-01B PMWI01-02A

Lab ID L08060383-12 L08060413-09 L08060283-09 L08060283-08 1.08060250-01 L08060250-04 L08060283-12
Date 6/12/2008 6/13/2008 6/10/2D08 6/10/2008 6/9/2008 6/92008 6/10/2008
Area TTA-I 101 TTA-I 101 TTA-I 101 TTA-11 101 TTA-I1 l0l UA-1 1011 TTA-1 101

Analyte Units
1I1,1,2-Totrachlonrethanre ug/L <1 <0 5 <0.5 <0 5 <0.5 <05 <0 5
11.11-Trichloroethane uig/L <2 <1 <1 <1 <1 <1 <I
1.1,2.2--Tetrachlomoe~tharne ug/l. <1 <0.5 <0.15 <05 <0 5 <0.5 <0 5
1.1.2-Tnrchlomoethane ug/IL <2 <1 <I <1 <1 <1 <1
1.1-Cichl~oroeffane uig/I <2 <1 <1 Cl <1 <I <I
1,l-Dlchloroethene ug/I. 1.14 J <1 <1 <1 '1<1<
1,11-Dichloroproperve ug/t. <2 <1 < 1< 1<
1,2,3-Trlchiorobenzeme, ug/I <2<11<1<<11
l,2,3-TrichIoropropasne ug/L <2<11 I1<1I
1,2,4-Trdchorobilnnnee jg/I. <2 <1 <1< 1 1<
I.2.4-Trmneth~yben~zene uig/L <2 <I <1 <1 <I <1 <1
1.2-Dibromno-3-chloroipropane .g/L '4 <2 '2 <2 <2 <2 <2
l,2-Dibronnoethane uig/L. <2 <1 <I < <1 <1 <1
1.2-Dichkarobenren, ug/L. <2 <1 <1 <I <1 <1 <
1,2-0ichloroethane uig/L <1 <0.5 <0 5 <0.5 <0.5 <05 <0.5
1.2-Dlchloroproperne uJig/ 1.37 J <1 <1 <1 <1 < <1
1.31,5-Trinnathylnsnemm, jigIW <2 1 <1 <I <1 <1 <
l,3-DicthIonobeonzene uig/I <2 'I '1 '1 <I c1 -c
13I.3Dchloropropane jig/I <0.8 <0.4 <0 4 <0.4 <0 4 <0 4 <0,4
14-Oichiorobenzene uig/I <1 <0.5 <0.5 <0 5 <0.5 <0 5 <0.5
1-Chlorohexane uig/. <2 <1 <1<11 11
2.2-Dichiloropropania uig/I <2 ci <1 ' c 1<
2-Chlorotoluene uig/. <2 <1 <1< I 1<
2-Heianone Uig/I '20 <110 <10 <10 <110 <10 -'I
4-Chromtokuene ji/I <2 <I <1 <1 '1 <1 <1
Acetone uig/. <20 <10 <10 d10 16 <10 <10
8.nerutns jig/I <0.8 <0.4 <0.4 <0 4 <0.4 <0.4 <0.4
Bromoberazene, ugfL. <2 <1 <1 <1 <1 <I <1
Bromochlotomethiane uqg/I <2 ci <1 <1 <1 <I <1
Bromodichloromnethane ug/L. <1 <0.5 <0.5 <0 5 <0.5 <0 5 <0.5
Bromnoformi jig/I <2 <1 ci1 <1 <I ' <1
Bronormethane ug/L <2 <1 ci <1 <1 'I <I
Carbon disulfide Wi/. <2 <1 1 < I <1-' ci
Carton tetrachloride Jig/. <2 <I <1 <1 <1< <1
Chlorobenzene jig/I <1 <0.5 <0 5 '0.5 <0 5 <0.5 <0.5
Chloroethane uig/L <2 'I <1 <ci '1 <1 <
Chloroform jI./ <0 6 <0.3 <0 3 0 137 J <0.3 <03 <0.3
Chloromethane ig/I. <2 '1 <cI -ci -c <1 <
cis-1,2-Dichtoroethene uig/L 245 19.5 23.3 3.22 20 3 42.9 37.7
cis-i.3-Dichlorpproipene ugiL <1 <0 5 <0.5 <0 5 <0.5 <0 5 <0.5
Dibromochloromethane jig/I <1 <0.5 <0.5 <0,5 <0 5 <0.5 <0.5
Dibromomethane uqg/I <2 <I <1 <1 <1<I<
Dichlorodifljioromethane uig/I <2 <I <1 <1 ci<I<
Ethyteraere jig/I <2 -c '1 '1 '1'1<
Hexachlorobuitadiene ugig/ <1 2 <06 cOG6 cO6 <0.6 <06 <0 6
Isopropylberuzener ug/L <2 <1 <1 <1 <1 <I <1
mn,p.pXylen ugh. <4 <2 <2 <2 <2 <2 <2
MEK (2-Butaniones) ugiL 210 <10 <10 <10 104 8.59 J '10
Methy4 I-buty ether (MTBE) UV/. -dO <5 <5 <5 <5 <5 <5
Methylone chlordde ugh. <2 <1 < I1 <1 <1 <1
MIBK (methyl Isobutyl ketont) jig/I <20 <10 <110 <10 <10 -O <10
Naphthalene uig/l. <2 <1 <1 <I ci <1 <
n-Buitrybenzene uWL/ <2 '1~ ci ci <I '1
n-Propyllbenvene uigL <2 1 <1 <1 <I I <1 <1
o-Xtlene ug/- <2 'I <1 '1 ci <1
p~lsopropyltoluene ig/I. <2 <1< <1 <1 '1
sec-Butylbenzene jig/I <2<11<11'11
Styrene jig/I <2 I<< I<11
tert-Butylbenzene Ug/I. <2 I1< <I < 'I
Tatrachlormethene ug/L 5 28 2.95 78.9 101 1 84 20.1 24 5
Toluane jiGVi <2 '1 -c 1<1c c
trans-11,2-Dichloroethene jig/I <2 <I <1<1I<1I
trans-1.3-Dicthlorpropene ug/I. <2 <I <1 <1 < < <1
Trichioroeth~ene ughI. 20 4 2 02 4.15 1.09 0 836 1 1.64 5.97
Trichlorofluorometthane uig/L. <2 <I <I <1 <1 <I <1
Vinyl acetate JgAI <10 <5 <5 <5 <5 <5 cS
Vinyt chloride ugh. <2 <1 <I ~ 0.469 J <I <I

<: Not detected atbove Reporting limit (RI.)
J: Estimated resut based on QC data or repor
B: EstImated result possibly biased high or fab
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I f1OflA47
TABLE D-3

VOLATILE ORGANIC COMPOUNDS .SEVENTH OUARTER SAMPLES
YEAR TWO REMEDIAL ACTION OPERATIONS REPORT

Main Installation -Defense Depot Memphis. Tennessee

Well ID PM II0APMWI01-028 PMWI01-03A PMWI1I-03B PMW11OI-04A PMWI01-04B PMWI01-05A
OUP

Lab ID L08060283-15 L08060250-05 108060283-01 L08080283.02 L08060348-17 L08060283-03 L08060348-10
Date 6/10/2008 6/9/2008 6110/2008 6/10/2008 6/11/208 6/110/2008 6/11/2008
Area HTA-I 101 TTA-1 101 HTA-I 101 TTA-I 101 TTA-11 101 TTA-I 101 HTA-I 101

Am"yt Units
1,1.1.2-Tetrachloroethane, ugh. <05 '0.5 '0 5 '05 '0.5 '0.5 '0.5
1.1l1-Tflohloroethane ug/. ci <1 '1 <1 <1 'I <
1.1.2.2-Tetrac~hloroethane, ugh. '0.5 <0.5 <0.5 '0.5 '0 5 '0.5 <0.5
1,I,2-Trdchlonoeth~are ug/. 'I 'I I '1 '1 <I '1
1.1-DichlIowothane ugh. <1 'I '1 <I '1 '1 <I
l,l-Dichloroethene ugh. <I '1 <1 '1 '1 '1 '
1,1-Dichlonopropens ug/t1 < ci <I <1 <1 <1 <1
1,2,3-Tnchlorobenzene ugh. 'I '1 <1 1 'I <1 '1
1,2,3-Trichilomopropane ug[L '1 <1 '1 <1 <1 'I '1
1,2,4-Trchjorobenzan, ugh. <1 '1 <1 <1 <I <1 '
1.2,41-Trimethybeinuene, ugh. '1 <1 ci ~ ' '1 ~
I.2-DIbrorno-3-chlonopropane ug/L '2 '2 <2 <2 '2 <2 '2
1,2-Dibronnoethane ug/L- <1 '1 <1 <1 <1 <1 <1
1.2-DIchborobenrene, ugh. <1 .cl '1 <1 '1 <I <I
I ,2-DicJhloroethane ug/L '0 5 '0.5 '0 5 '0.5 '0 5 '0.5 <0.5
1.2-Dlchloropropane, ugh. 'I <1 'I <1 '1 'I <I
1,3,5-Trtmathyleterznt tigli. I <1 <I '1 <I ' <1
1,3-Dichlorobenzene ug/t <1 cI '1 <1 '1 <1 <1
1,3-Dichloropropane, ugh. '0 4 <0.41 '04 '0.4 '04 <0,41 '0.4
1,4-Dichlorobenzene ugh. '0.5 '0 5 '0.5 <0 5 <0.5 '0.5 '0 5
I-Chlorohexane ugI. '1 '1 'I <11 '1 <
2.2-Dichloropropane ug[. '1 <I <1 < 1 'I 1
2-Chloarotolueno ug/L '1 <1 <1 'I <I <I '1
2-Hexnuonts ugh. <10 <10 '10 <10 <10 .<10 <10
4-Chlorotolcjene ug". 'I <1 <I <1 'I <1 '1
Acetone, ugh. '10 4,88 J '10 '10 cia <10 '10
Bemnzen Ugh. <0 4 <0.4 <0 4 '0.4 '0 4 <0.4 <0.4
Bromobenmene ugh. '1 '1 '1 <1 <1 '1 <1
Bronnochloromethane, ugh. <1 '1 '1 'I '1 '1 <I
Bromndodlchoromethane ugh. '0.5 '0 5 <0.5 '0.5 '0 5 <0.5 <0.5
Brormoform ugh. <1 'I <1 <1 <1 '1 c
Bromonmethane ugL <1 <I Cl <1 <1 <1 <1
Carbon dwisuilde ug/1. '1 '1 '1 -c ci -c <1
Carbon tetrohlordoe ugfl. '1 <1 '1 ' <I -i '1
Chioroboenene, ugh. '0.5 <0.5 '0 5 '0.5 <0,5 '0.5 <0.5
Chloroethane ugh. '1 '1 <1 <1 ' <1 'I
Chloroform ug/L . <0.3 '0 3 '03 '0 3 <03 '0.3 '03
Chloronnethane ugh. ci <1 '1 '1 <1 '1 <1
cis-l,2-Dichloroethene ugh. 40 96.1 56 5 86.8 42,6 52 2 77
cis-1,3-Dichloropropene ugh. '0.5 <0.5 '0.5 '0.5 '0 5 <0.5 <0.5
Dibronnochbmnmethare ug1/L1 '0.5 '0.5 <0 5 <0,5 '0.5 <0 5 '0.5
Dibronnomethane, ugIL <1 'I 1 <1 '1 '1 <I
Dichlorodlifluoromethane ugh. ~ <1 <I '1' <I '1<
Ethyvbernzam Ug/L 'I <I <1 <1 <I ' <
Heoxachlorobutadiens ug/L '0.6 '0.6 '0.6 <0 6 '0.6 '0.6 '0.6
lispropytbeiemne, ugh. '1 <1 <1 '1 < <1 '1
rmn,t-Xylene ug/. '2 '2 <2 '2 '2 <2 '2
MEK (2-Butanone) ugh. <10 IS 1 5.23 B 5.58 B <10 '10 '10
Methyl I-buty! ether (MTBE) ughL <5 <5 '5 '5 <5 <5 ~
Methylene chloride ug. '1 '1 ci <1 '1 'I '
M1IAK (methyl isobutyl ketons) ug/. '10 '10 '10 '10 '10 <10 <10
Naphthalene ug/L I '1 'I 'I < I < I <1
n-Butyllbenzene, ugh. <1 <1 <1 <1 '1 < '
n-Propylbenzene, ug. ci Ci <1 <1 < II <1
o-Xylene ugh. c <I '1 <1 <1I <1 '
p-Iscpropylloluene ugh. '1 'I 'I 'I ' ci
sec-Butylbenzene ugh. <1 <i <i c <1 <i <
Styrene ug`. <1 '1 <1 0i< ci-c
tert-Butybienene ug/L 'I '1 '1 '1 < <1 '
Tentrachloroethene, ugh. 24.7 '1 1 93 3 3 4864 1268 0 909
Tokiene ugh. -c <1 <1 <1 <1 ci <
trans-1,2-Dichloroethene ugh. '1 0 265 J '1 '1 '1 <1 '1
trans-13-Dichloropropene ugh. '1 <1 ci <i <i <I <I
Trichloroethoee ugiL 6.19 0.698 J <I 0.975 J 1 65 4 85 0.998
Trichkorofluornimethane ug/L ci~ <1 <I ' c I'1 '1
Vinyl acetate ugh. <5 '5 '5 <5 <5 <5 '5
Vinyl chicoride ugh. '1 <1' 1 '1 'Ic

': Not detected above Reporting Limit (RIL)
J: Estimated result based on QC data or repo
B: EstImiated result Possibly biased high or tab
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TABLE D-3
VOLATILE ORGANIC COMPOUNDS. SEVENTH QUARTER SAMPLES

YEAR TWO REMEDIAL ACTION OPERATIONS REPORT
Main Instillation -Defense Depot Memphis. Tennessee

WeIIIID PM I"5B PI-OS-0B PMW10I-06A PMW10I-06B PMWI01-07A PMW101-07B PMW10I-08A

Lob ID L08060348- 11 L08060348-02 L0B060383-02 L08060348- 12 L08060383-03 1-080603813-04 L08060383-05
Date 6/11/2008 6111/2008 6/12/2008 611112008 6/12/2008 6/12/2008 6/12/20108
Are TTA- 101 HTA-I1 101 T-A-I 101 TTA-1 101 HTA-I 101 HTA-I 101 TTA-I 101

Anatyt 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-Tnchlorothane ug/L <1 <1 <1 <1 '1 <1 C

1.1,2.2-Tetrachloroethame ug/L <05 <0.5 <05 <0.5 <0 5 <05 <0.5
1.l.2-T~ichloroethane ug/L <1 <I <1 <I <I <1 <I
1,I-Diehloroeihane ugVL <1 <1 <1 <1 <1 <1 <1
1,1-Dichoboroethere ugL <1 <1 <1 ci J <1 '1 <1
1.1-Dichromproperve ug/t < ci <1 <I J -ci < 0c
1.2.3-Trlchlorobenrene ug/t <1 <1 <1 <1 <1 <1 <
1,2.31-Trlchloropropaine ug/L <1 <I <1 <I <1 <I
1,2,41-Triclifrobenzsne ug/IL <I <1 <I <I <1 <I <1
1,2.41-Tdriethythenzene ug. <1 <I <1 <1 <I <1 <

1,2-Dibromo-3-chloropropane ugh. <2 <2 <2 <2 <2 <2 <2
1,2-Dibromoethane ugIL. <I <1 I <1 <I <I <1
1.2-Dichlorobenzene ugh. <1 < <1 <I <1 <1 <1
1.2-Dichlorcethane ugh. 0.548 0 583 <0. <05 <0.5 <05 <0.5
1.2-Diehloropropane ugh. 1.03 1.1 <1 <1 <1 <1 <1
1.3,5-Trmetthyllenowne tigr- <I <1 <I <1 < <1 <10
1.3-Dichlorobenzene ugigh <I <1 <1 <1 <I <1 <1

1.3-Dichboropropanit ight. <04 <0.4 <0 4 <0.4 <0.4 <0.4 <0 4
1.4-Dichrombenzene ugh. <0.5 <0 5 <0.5 <0 5 <0.5 cOS < 0.5
1-Chiloroheane ugh. <1 <11 <Ii <1 <1 <1
2,2-Dichloopropane ugh. <1 <1< <1 J <1 <1 <I
2-Chicorolokuene ug/L <I <1 <1 <1 <1 <1 <I

2-Hexanone tight <10 <10 <to ca <io <10 <10
4-Chlorotoluene ug/L <I '1 <I <1 <I ci <1
Acetone ug/L <10 <10 '10 <10 - 10 <10 '10
Berntene ight. <0.4 <0 4 <0.4 <0 4 <0.4 '0.41 <0 4
Bronotbemnene ugt. <1 <1 <1 ci <1 <1 Ci
Bromochlorometthane tight <1 <1 <1 <I <1 <1 <1
Bromodichlorometthane ugh. <0.5 <0 5 <0.5 <0 5 <0,5 <0 5 <0.5
Bromofohn, ug[L ci <1 <1 <I <1 <1 <1
Bromconethiane uight <1 <1 ci <1 <I <1 <1

Carbon disulfide uight <1 <1 <1 < <I <1 <1

Carbon usnachtortde tjght '1 <1 <1 <I * ' ci <1

Chlonrtenizene ight. <0 5 <0.5 <0 5 <0.5 <0.5 <0.5 <0 5

Chloroethane, ugL <1 <I <1 <1 ci<1 ci

Chioroform uigh 0.202 J 0 165 J <0.3 <0 3 <0.3 <0 3 <0.3

Chloromethane ight. <1 <1 <1 <1 '1 <1 <1

cis-1.2-Dichloroottene tight 70 6 72.6 0 414 J 39,3 J <1 5,49 3 55

cis-I1.3-Dl1chioropropene ugh. <0.5 <0.5 <0.5 <0 5 <0 5 <0 5 <0 5
Olbwrnomhontonethane tight <0.5 <0.5 '0 5 <0.5 '0.5 <0.5 <0.5
Dibromomethane uqght <I <I <1 <1 <1 <I <I
Dichlorodifiuoromethane tighL <1 '1 <1 <1 <1 <1 '1
Efihybencene ugh.i- <1 <1 <111 <1 '1~ ~
Hexachlorobutedien WgI. <0.6 <0 6 <0.6 <0 6 <0 6 <0.6 <0 6
Isopropyllenzene ughL- <1 <1 <1 <I J ~ <I <1<
m-.,pXylene UgIL '2 <2 <2 <2 <2 <2 <2
MEK (2.Butanone) ughL 17 19.7 <10 <10 <10 '10 <10
Methyl t-butyl ether (MIBE) ug/. <5 <5 <5 <5. '5 <5 <5
Methylene chioride uigh. <1I <I <1 < I I <1 <1

MIBK (methyl isobutyl katione) tight <10 <110 <10 <10 <10 <10 <10
Naphthalene ight. <I< < 1 <1 < I <1 <Ij

n-Butybenzene ugI. <1 '1< <1 < 1 <I <1

n-Propylberizene ug/L <1 1 i < I J '1 <1 <I
o-Xytene utigt 1 <1I<I <1 < 1 <1 <
p-Ispropyltoiuee ightL <1 <1 I <1 J <1 <1 <1
sec-Butylbenzene ightL <1 <1 <I< J <1 <1 <1
Styretn. tigh ci <1 <1 <1 ci <I

tert-Butylberizone ughI <I < <I <1'11 <I0 <1 <I

Tetrachloroetheno utigh 16 4 16 2 5 52 1.1SJi 0 327 J 14 9 28.8
Tohiene tIght ci <I <I <1 <1 <1 <I
trarn-1.2-Oichlorcietherne ugt. <1 <1 <1 <1 <I<1<
trans-11,2-Dichloropropene ugh. <1 <I < <1 <1 1<
Trichlroethene utigt 60.7 61.8 <1 l.28 J 0.296 J 34 2 09
Trichlorofltucorneth~ane tight <1 <1 <1 <I J <I <1 <1

Vinyl acetate ug/L <5 <5 <5 <5 <5 <5 <5
Vinyl chloride ugigh <1 <1 <1 <1 1 <I <1

<:Not detected above Reporting Limit (RL)
J: Estimated resuft based on QC data Or repor
B: Estimated result possitbly biased high or falb
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$ 0,13249
TABLE D-3

VOLATILE ORGANIC COMPOUNDS, SEVENTH QUARTER SAMPLES
YEAR TWO REMEDIAL ACTION OPERATIONS REPORT

Main Installation -Defense Depot Memphis, Tennessee

Well ID PMWI0I-08A PMWIOI-081B 1W85-01 1W85-02 IWaS-5 lW&s-OS 1W92-O1OUP
Lab ID L08060383-01 L08060413-08 L08060543-04 L08060495-02 L08060495-03 L08060495-D4 L08060250-11
Date 6/12/2008 6/13r2008 6/18/20108 6/17/2008 6/17/2008 6117/2008 6/9/2008
Area TTA-1 101 flA-1 101 TTA-2 TTA-2 TTA-2 TTA-2 TTA.2

Analyt, Units
I1. 1. 2-Tetrachloroeffhane ug/L '0.5 <0 5 <0.5 <0.5 <0.5 <0 5 <0.5
11A.l-Trichloroethane ugf. <1 <1 < 1 <1 < 1 < 1 C
l,1.2,2-Tefrachlomothane ugh. '0.5 <0 5 <0.5 <0.5 <0.5 <0.5 <0 5
1,i,2-Trichloroethane ugh. <1 < I <1 <1 <1 1 <1I
1.1-Dichboroethane ug/L <1 0 295 J 1 <1I < 1 <I <
1,1-Dlchblroetherne ugh. ci1 0.554 J <1 <1 '1 -ci <
1,1-Dlchloropropens ugh. < <I <1 < <1 <1 <1
1,2,3-Trichlorobenzene ugh. <1 < <1 <I <1 C <I
I.2.3-Tdchloopropene ugVL <1 '1 51 9 62.2 20 5 50.1 ci
1.24-Tuchltombenzene ugL <1 ci <1 -ci < < <1
1.2.4-Trimethyllbenzane ug/L ci <1 '1 0.314 J <1 <1 <1
1,2-Oibromo-3-chloropropane ugh.L <2 <2 <2 <2 <2 <2 <2
1.2-Dlbromtoetrame ug. <I <1 <1 'Cl <1 <1 <I
12.2Dlchlorobentene ug/L <I <1 <1 <1 0.152 J 0.16 J <1
I1.2-Dichloroathane ugh. <0) 5 <0.5 0 607 0.583 0 453 J 0.263 J <0 5
l,2-Dichitoropropane ugt. <I 0 423 J 0.431 J 1 4 0.371 J 0 32J Cl
1,31,5-Trnmethylbenaene ugh. <I <1 <1 <1 <1 <1 <1
1,3-Oichilorobernzene ugh. 'I <I <i cI < <I <i
I1,3-Dichb~opropane ugh. <0 4 <0.4 <0 4 0.498 <0.4 0 298 J <0 4
1.4-Dichlorobenzone ugh. <0 5 <0.5 0 2558B 0. 1428B 0 242 B 0.1288B <0.5
1-Chiorohexane ugtL <1 <1 <1 <1 <1 <1 <1
2,2-Dichloropropare Ug/L <I '1 <1 <I <1 <1 <
2-Chlorotoluene ugh. <1 <1 <1 <1 <I <I
2-Hlenone ugh. <10 <10 <10 <10 <10 <10 '00
4-ChIorotolumee . ugh. <I <1 <1 <1 <1 <I <1
Acetone ugh- <10 <10 29 3 23.88B 3 69 B 27.4 6 14.6
Benzene ugh. <0.4 0.299. < 0.4 <0.4 <0.4 0.133 8 <0.4
Bmroobne~ne ugr. <1 <I <1 <1 <1 <1 ci
BrOmochloromethano ug/. <1 ci <I <1 ' <I <1
Bromodichloromethane ug/L <0 5 '0.5 '0.5 <0,5 <0.5 <0.5 <0.5
Bromoform ugh. <1 <1 <I <1 <1 <1 <1
Bromornethane ugh. <I <1 <1 <1 '1 <1 <1
Carbon disuffide ugh. <I <1 2.27 1 93J 2.8 J <1 <1
Carbon teitrachloride ugh. <1 <1 21.5 9.51 5 6 <1 <1
Chlorolbermene ugh. <0.5 <0.5 '0 5 <0.5 <0.5 0.261 J <0.5
Chloroethane ugh. <1 ci <1 <1 <I < <1
Chloroform ughl. <0.3 0 249 J 81.7 42 J 36.4 J 0.641 J 9.1
Chloromnethane ug/L <1 ci <I <1 <I <1 <1
cis-1.2-Dichlorothene ug/L 3.88 15.4 54.3 53.3 105 65 6 107
cls-I1.3-Dichloropropene ugt. <0.5 <0.5 <0.5 <0 5 <0 5 <0.5 <0.5
Dlbromrochlormethane ugh. <0.5 <0.5 <0.5 <0 5 <0.5 <0.5 <0.5
Dibrorromeffhane ugh. <1 <1 <1 '1 <1 <1 <I
DiChlorodifluoromethane ugh. <1 <1 <I <1 <1<1<
Ethybtruzene ugh. <1 <I <1 <I <I<1
Hexachiorobutadiene ugh- <0 6 <0 6 <0 6 <0.6 <0.6 '0 6 <0 6
tsopropylbenzene ugh. ci <1 <i <I <I ci <
m-,p-Xylene ugh. <2 <2 <2 <2 <2 <2 <2
MEK (2-Butanone) ugh. '10 <10 30.1 25 9 8 43 J 65.1 103
Methyl t-butyl ether (MTBE) ugh. <5 <5 <5 <5 <5 <5 <5
Methylene chloride ugh1. <1I <1 1 82 8 2.13 8 <1 <1 0.392J
MIBK (methyl Isobuty! ketone) ugh. '10 <10 <10 <10 <10 <10 100
Naphthalene ugh. <1 <I <1 <1 < < I < I
n-Butylleruene ug/L <1 <1 <1I <I < <1 <I
n-Propylbenzene ugh. <1 '1 ci <1 < <1 '1
oXylere ugh. <1 <I <1 <1 < I 'I <I
p-Isopropyltoluene ugh. <I <1 <1 . < <I 1<
sec-Butylbenzene ugh. <I < I I Cl <1 I1
Styrene ugh. <1 <1 <I <1 <I<1
tert-Butytbenzene ugh. <1 ci <1 <1 <I<1I
Tetrachloroethene Ug/L 28 43,2 27.7 7.28 1 39 0 925 J 3.24
Tolknins ugh. < <1 <1 <1 <1 <1 <I
trans-1,2-Dlchboroethene ugh. <1 <I 1.38 <I ci <1 <1
trans-1.3-Dichloropropene ugh. '1 <1 <1 I <I '1 ci
Trichloroethene ugh. 2.07 161 10.7 3.42 0.963 J <1 2.25
TdclJorofluoromethane ugh. <1 <1 <1 <1 <1 <1 <I
Vinyl acette ugh. <5 <5 <5 <5 <5 <5 <5
Vinyl chloride ugh. <I <I c 1 '1<1<

c: Not detected above Reporting Limit (RI-)
J: Estimated reult basted on QC data or repor
B. Estimated rsult! Possibly biased high or lak
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i6132t5O TABLE D-3

VOLATILE ORGANIC COMPOUNDS, SEVENTH OUARTER SAMPLES
YEAR TWO REMEDIAL. ACTION OPERATIONS REPORT

Main Installation Defenws Depot Memphis, Tennessee

Well ID [W92-02 1W92-03 1W92-04 1W92-05 1W92-06 1W92-07 1W92-0

Lab ID L08060283-14 L08060283-10 L08060348-15 L08060348-16 L08D60413-11 L08060413-12 L08060495-0I
Date 6/1012008 6/10/2008 6/11/2008 6111/2008 6/13/2008 6/13/2008 6/17/2008
Area TTA-2 TTA-2 flTA-2 TTA-2 flTA-2 TTA-2 TTA-2

Analift. Units
II,I1 ,2-Tetrochioroelthane ugfl. '0.5 <0 5 ci cOS <0~5 '0.5 d 05
1,1,1-Tiichloroeth~ane ugIL <1 <I <2 <1 <1 <ii <I
1,1,2,2-Tetrochlorcethame ugfl. '0.5 '05 <1 '0 5 <05 <0.5 J '0.5
1lI,2-Tdchlorothane ugfL. <1 <12 <1 <1 <ii <1
1.1-Dichloroethane ug/. <1 <1 2 <1 <1 <Ij <1
1,1-Dichbronethene ug/L <1 1 <2 '11 <1j d <
11-Olchboropropene 1.911 <1 <1 '2 <I0 'I Cl <1
1.2.3-Trichlomobenzene ugt- ci <1 <2 I <1 '1 J <1
1.2.3-Trichblropropane ug/L <1 <1 <2 <1 '1 <.J 3.78
11,2,4-Trdchbrobenzene 14/L < <I '2 <1 <I <1j J
1.2.4-Tilmethylbenzene ug`1- <1 <I <2 'I <1 <.1 J <
1.2-Dibromo-3-chloropropsne ugnL <2 <2 <4 <2 <2 2J1 '2
l.2-Dibromoelbare ugl. <1 <1 <2 <1< <1J <I
1.2-Dichlorobernzene ugiL <1 <I '2 <1 ' c J <
1.2-Dichlomothane ugn. '0.5 '0 5 <1 <05 <0.5 0.26 J 1 02
1,2-Dichloropropane uR. cI <1 '2 '1 <1 0 247 J 1 05
1.3,5-Tirmethylleneners ug/. <1 c <2 <1 '1 <1 d '1
l,3-Dichlorobanzene ugJ. <I <1 '2 <1 <1 <I <I0
I 3.3Dichloropropane ugil. <0 4 '0.4 <0.8 <0.4 <0 4 <0 4 J <0.4
I.4-Dichlorobanzene ug/. <0,5 0.171 B 0 865J <0 5 0 594 cO.5J 0 453 B
I-Chlorohexane ugh!. <I < '2 '1 <1 <Id <1
2,2-Dichilomopropane ugh!. <1 ' <2 '1 <I <1 d '1
2-Chlorotoluene ug/L. <1 '1 <2 '1 '1 <1 d -c

2-H-exanone ugh! '10 <10 <20 <10 <10 <10j d 10
4-Chiorotoluene ugh!. <I <1 <2 '1 <1 ci J .
Acetone ugt!. 9.13 B 82.58B 479 91.8 40 98 358B 281
Benzene ugh!. <0.4 <0 4 <0.8 <0.4 <0.4 <0.4 J1 <0.41
Bjomotbemnze aL <1 <1 <2 <I <1 -cli <1
Br-omochloromiethane ugIL '1 <1 <2 <I <1 I<1 J <1
Bromodichlor-onethane ug1L <0.5 <05 <1 <0 5 <0,5 <05 J <0 5
Bromodomin ugh!. <1 <1 <2 '1 0i<d '1~
Bromnomethane ug/L <1 <I <2 1 <I <1 J <1

Carbondisulltde ughL 'I S0 <5 2 1 '1I 0 675 J 1.9
Cotton tetrachiloride tight 3.67 '1 <2 I < I 0 812. J<1
Chlonobenzene ugIL '0.5 <0.5 <1 <0.5 '0 5 <0.5 J <0 5
Chloroethane ight <I <1 <2 <1 c <1 J '
Chloroform ugh!. 27.7 3 36 0.604 0 322 <0.3 5 88d 11.4 J
Chloromethane uighL < <1 '2 <1 <1 <1 d 0.309J

cis-1,2-Dichlorothene uight 90 5 63.9 45 8 9.95 34 9 67.5 d 35 4
cit-i 3-Dichlorolpropeme ugh!. <05 <0.5 <I <0.5 <0 5 <0.5 J <0 5
Dibromochloroneftana ight <0.5 <0.5 1 <0.5 <0.5 <0.5 I <0.5
Dibromomethane ugIL '1 'I <2 <I <1 <i <1
Dichlorodifluoromethane ugIL <1 <I <2 <I < <I <1~
Ethydbrtenze, ugh!. 0 <1 <I 2 <I ~ <1 <I <1
I-Ixuchlorobutfatiene ug/L <0.6 <06 <1.2 <06 '06 -cOG < 0.6
Isopropytbenzern, ugh!L < '1 <2 ci <I ci J ci
ni-.p-Xylee uigft <2 <2 <4 <2 <2 <2J1 <2
MEK( (2-Butanone) ughl. 10G6B 136 388 65 8 80 8dJ 39.7 d 526
Methyl t-butyl ether (MTBE) ugh!. <5 <5 <10 <5 <5 <5 J '5
Methylene chloride ugh!. 1.54 0.559J. 1.438B 1.96 B 3 378B 2.148B 16 5
MIRK (methyl Isobutyl ketone) ugh!. <10 <10 '20 <10 <10 <10 d 100
Naphthalene ugigh -ci < <2 <1 <1 <I d <
n-Butyllbenzee uigf- <1 ' 1.068B <1 '1 <11j <1
n-Propylibenzene ugh1. '1 ci <2 'I '1 <1 d '1
o-Xylene ugh!. <1 <1 <2 <1 <I'I <1~

p-Isopropyttoluene ugh!. <1 <2 <1'I< J <1

sec-Btybenzene ugJ. 'I< 2< <1 <Ii <I

Styrene tight <1 <I <2 <1 -ci 'Id <1
tert-Butlylbenzene, tight < <1 <2 <1 <1 <Id <I~

Tetrachloroetherne ught 38 6 2.4 3 67 13 3 6 93 15.7 J 8 95

Tobjere 1.ght -c <1 <2 <1 <I <Id <1

tr-an-1,2-Dichloroethene ug/L <I <I 2 <I <1 <1 J <1

trans-1.3-O.chloropropene ug/L <I < <2 ci <1 -c J 1

Trichloroathene ugiL 8.63 1 56 2 14 2.53 3.61 384Jd 4 36
Trlchiorofiuoromethane ughl. <I <1 <2 <1 < < J <I

Vinyl acetate ugr!. <5 <5 <10 <5 <5 5 d <5
Ainyl chloride ugh!. 'I< 2 <1 < <Id <I~

<: Not detected above Reporting Limit (RL)
J: Estimated result based on OC data or repor
8 EstImated resuft Possibly biased Nigh or fail
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TABLE D-3
VOLATILE ORGANIC COMPOUNDS. SEVENTH QUARTER SAMPLES

YEAR TWO REMEDIAL ACTION OPERATIONS REPORT~~ '.. ) ~~~~~~~Main Installatlon -Defense Depot Memphis. Tennessee

Welt ID DR2-I DR2-5 lW-Oh MW-815 PMWBS-0 PMW85-04 PMW85-05
Lab ID L08060250-10 L08060543-06 L08060454-04 108060454-03 108060543.05 L08060543-02 L08060543.03
Date 6/9/2008 6/18/2008 6/16/2008 6/16/2008 6/18/2008 6/182008 6/18/2008
Amea TTA-2 TTA-2 TTA-2 TTA-2 TTA-2 TTA-2 TTA-2

Anm"t Unite
1.1,1.2-Tetrachloroethane ugiL '0.5 <0 5 <0.5 <0.5 <0.5 <0 5 <0.5
1.1,1-Trlchloroetinane ug/L <1 <1 '1 <I <I <1 c
1. 1 2.2-Tetrachloroethane ugL. <0.5 <0 5 <0.5 0 433 J <0.5 <0 5 "0.5
1,l,2-Trlchloroethane ug/L <1< 1< <I <1 1I
l,1-Dichloroethane ug/L < I <1< 1< <1 <
1.1-Dichloroethene gtsgI ci Cl< i< 1.27 <1
1.I-Dichloroproperne 4911 <1<I< I1 I <I ClI
1.2,3-Tdchtorobenzene ugit < ' I <I<1 '1I < 1
1,2,21-Trichloropropane ug/L. <4 36 5 0.981 J 17 6 5.53 70 7 175
1,2,4-Tchlotrobemnzs 4/I. <I <I <I <I<1< <
1.2.4-Trimethylbenzene ug/IL <1 <1 <1 <1<I< <
1.2-Dlbromo-3-chloropropane ugA- <2 <2 <2 <2 <2 <2 <2
1,2-Dibrommothane U9g1- <I <1 <1 <1 <I ' <1
l,2-Dichlorobenzene ug/L cI <1 <1 <1 <1 0.187 J 0.4J
I1.2-Dichloncoethane ug/L- <0 5 0.437 J 0.549 0 295 J 0.294 J1 0 327 J 1.26
1,2-Dichloropropane ug/l- c <I 0.413 J 1 74 <I 0 327 J 0.746 J
1,3,5-Trimethyltens~ ugft. <1 <1<1< <1<1
l.3-Dichlorotben~zene ug/L <1 <I< 1 <1<I<
1.3-DIChloropropane ug/. <0.4 <0 4 <0.4 1 04 <04 0.278 J <0.4
1 ,4-DichbIrobenzne ug/. <0.5 <0 5 <0 5 <0.5 <0 5 <0.5 <0 5
1-Chlorohexane ug/L i <1 <1 cI <I 1 <1
2,2-Dichloropropane Ug/1. <1 < <1 <1 <I <I <
2-Chlorotoluene igIL <1 <1 <1 <1 <1 <I <1
2-Hexan"n ugh. <10 <10 <10 <10 <10 <10 10
4-Chlorotoluene ugiL. <1 < <1 <1 '1 <1 <
Acetone ugA. 5.08 .J <0 26 3.57 J <10 19 I <10
Bananan ugr. <0.4 <0.41 <04 <0.41 <0.4 <0 4 0.147J
Bromobenzene ugr. <1 <1 <1 'I <1 <1 <1
Bromochloromethane u~g/L <1 <I <1 <I <1 <1 <I
Bromodichloromiethane ug/L- <0.5 <0 5 '0 5 '0.5 "0 5 <0.5 '0.5
Bromofornm ugh- <I 1 <1 <I <I <1 <1
Bromonmethane ugfL <I <1 <1 <I <1 <1 <
Carbon disuffide ugh. <1 <I <I 0 502 J <I <I 2 5
Carbon tetrachloride ugh. 2.8 103 8.41 47.2 57.3 1.01 143
Chtorobenztene ug/. <0.5 '0.5 <0.5 <0 5 <0.5 0.323 .J 0 35J
Chloroethane ug/. <1 <1 'I <I <1 <I <1
Chlorofon,, ughI. 5.75 37.2 10.8 803 29 9 6.57 73.6
Chloromethane ugIL 1 <1 <1 <I <I <1 <I
cis-1.2-Dichlorouthene ugIL. 38 1 29 2 108 39 1 18.3 107 94.8
cis-1,3-Dichloropropene ug/L <0.5 <0.5 <0.5 <05 <0.5 <0.5 <0.5
Oibromochrovnomtiians ugh. '0.5 <0.5 '0 5 <0 5 <0.5 <0.5 '0.5
Dibromonmethane ug/L <1 1 CI '1 -ci <1
DlChlonodifiuoromethane ug/. <1 <1 <I< 1 I<
Ethylbenten, uCIA <1 <I <1< I 1
Hexachlorobutadiene ug/L <0 6 <0.6 <0 6 <0.6 <0.6 <0 6 <0.6
Isopropylbenzene UC9. <1 1 <1 <1 <1 <1 CI
m-,p-Xylone ug/L <2 <2 '2 <2 <2 <2 <2
MEI( (2-Butanone) ugiL <10 <10 7 93 J 6 75 J <10 53 9 <tO
Methyl t-butyl ether (MTBE) ug/. <5 <5 <5 <5 <5 <5 <5
Methlylene chloride ug/. <1 <1 0 491 J <1 <1 <1 <1
MIBK( (methyl isobuy ketone) ug/L <10 <10 I <10 <10 <10 <1000
Naphthalene ug/L <I <I <1 <I < <I <
n-Butylbenzene ug/L <1 <1 <I ci < < <1
n-Propytbenzene ugh. <1 <1 I1 1 <1 <I <1
o-Xylene ug. '1 <1 <I <I I <I <1
P-Isopropyftokuene ug/. <1 <1 <1 <1 I <1 <1
sec-Butytlbenzene ug/L <1 <1 <1 <4 <I <1 <
Styren, Ug/L <I <I< 1 1< <1
tert-Butytienzene ug/L <I <1 <1< 1 I<
Tetrachloroethene ugI. 50.7 41.7 50 8 22 19,3 3.6 126
Tokunse ugh. < <1 <1 i <I <I <1
trans-I.2-DiChloroethene ugfL. <1 1 62 <1 <4 <1 1.46 <1
tran-1.3-Dichloropropene ug- <1 <I <1 <I <1 <1 <I
Trichloroethene ugh. 5 36 13.7 11.6 10,4 7.68 2.14 34 5
TriChlorofluoro-ethane ugh. <1 <1 <1 <I <I <1 <
Vinyl acetate ug/L <5 <5 <5 <5 <5 <5 <5
Vinyl chloride ugt. <I <1 I <I <1 <I <1

<: Not de0tected above Reporting Limit (RL)
J: Estimated result based on QC data or repor
B: Estimated resut possibly biased high or fali
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431325
TABLE D-3

VOLATILE ORGANIC COMPOUNDS. SEVENTH QUARTER SAMPLES
YEAR TWO REMEDIAL. ACTION OPERATIONS REPORT

Main Installation -Defense, Depot Memphis. Tennessee

Wall ID PMW92-01 PMW92-02 PMW92.03 PMW92-04 PMW92O05 PMW92-06

Lab ID L08060250-12 L0806283-11I L08060348-18 L08060383-13 L08060383-14 108066454-2
Date 6/920D08 6/10/2008 6/11/2008 6/12/2008 6/12/2008 6/16/2008
Area flA-2 TTA-2 TTA-2 TTA-2 TTA-2 TTA-2

Anadyt. Units
1,1, 1,2-Tetrachloroethare ugh. '0 5 '0 5 <0.5 <0 5 <0.5 <0.5
1I,I,-Trlchloroethane ugr- <I <1 <1 <1 <1 <1
1.1.2.2-Tetrachloroehane ugIL <05 <0.5 <0 5 <0 5 <05 <0 5
1.1,2-Trichloroetharre ugh. <1 <I <1 <1 <I <
1.1-DichIorothane ug/L. < <1 <1 <1 <1 <1
1.1-Dichloroethene ugh.- ' <I 0 622 J <1 <1 <
1.1-DChloropropen ugh.- <1 c <1 <1 <1
1,2,3-Tirichlorobenzene, ugf- <1 <1 <1 <1 <I <1
1,23.3Trlchlomopropane 1,g/L. <I <1 ci <1 <1 84.6
1,2,41-Trichlorobenzenes ug/. ci ci <I <I <1 c
1,2,4-Trimethytonrzene UgA. '1 <I <1 '1 <1 '1
1.2-Dilbromo-3-chloropropane ug/L <2 <2 <2 <2 <2 <2
1l2-Ditbromoethane ugh. ci <I <I <I <1 <1
1.2-Dlchloroberusen, ug/L <1 ci <1 I <1 0 408 J
1.2-Dichloroethane ug/L <0.5 <05 <0.5 <0.5 0 571 0.659
1.2-Diehbmrpropane ug/L <1 I1 0.316 J '1 0 296 J 7.77
1.3.5-Trdmethyllementsn ug/t1 <I <1 <1 <I~ <1 <
1i3-Dichrombenzene ug/L <1 ci <1 ci <1 ci
1,3-Dichloroproparne ug/. <0.4 <0.4 <0 4 <0.4 <0 4 4.59
I ,4-Dlchlorotbenenes ugh. <0 5 0 2 6 <0.5 <0 5 <0.5 <0 5
1-Chlorolhexan ugh. <1 <1 <I <1 <1 <
22.2Dichlomopropane ugh. <1 <1 <1 <1 <I<
2-Chiorotoluene ugh. ci <1 <1 <1 <I <
2-Hexanone ugh. <10 <10 '10 <10 <10 <00
4-Chiormtoluene ugh. <I '1 <1 '1 <1 <I
Acetone ugh. 17.6 23.88 < 10 <10 <10 44.7
Banutene ugh. <0.4 <0 4 <0.4 <0.4 <0.41 <0.4
Bronotpenzene ugf- <1 <1 <1 <1 <1 <1
Bromochloromethane ugh. <1 <1 <1 <1 <I <I

Bromodichloromothane ugh. <0 5 <0.5 <0 5 <0.5 <0 5 <0.5
Bronmoform ugh- <1 '1 <1 <1 <1 <1
Brornomethans ugh. <1 <I <1 <1 <1 <1
Carton disulfide ugh. <I ci <I <1 <I '1
Catton tetrachioride ugh. <I <I < 1 1.03 62.7 <I
Chlorobenzene ug/L <0.5 <0 5 <0.5 <0 5 <0.5 0 305J
Chloroethane ugh. <1 <I <1 <1 <1 <I
Chloroform ugr- 1.91 <0 3 0 49 3 91 24.7 1 11

Chioromethane ugr- ci <1 <1 <1 <1 <

cis-l,2-Dichlonoethene, ugh. 19 4 130 159 159 25 2 178
cis-1,3-Dichloropropene ughl. <0 5 <0.5 <0 5 <0.5 <0.5 <0,5
Dibromochloromethane, ugh. <0.5 <0 5 <0.5 <0 5 <0.5 <0 5
Diberomomethane ugh. <I <1 <1 1 <1 <1
Dichlorodifluoromethane ugh. ci <1 '1 <I <1 <1
Ethytenzone, ugh. c <1 <1 <1 '1 <1
Hexachlorobutadiene, ugh. <0.6 <0 6 <10 6 <0 6 <0.6 <0 6
Isopropylbenzere, ugh. <1 'I <1 <I <1 <1
m-,p-Xylene ugh. <2 '2 <2 <2 <2 <2
MEK (2-Butanone) ugh. 31.2 18.3 8 <10 <10 <10 90 1

Methyl t-buty! ether (MTBE) ugh. <5 <5 <5 <5 <5 <5

Mothylene chlorde ugh. 0.324 J <I <1 <1 <I 0,251J
MIBK (methyl Isobutyl ketone) ugh. <10 <10 <10 <10 <10 <10
Naphthialene ugh. <1 <1 <1 <1 <I c

n-Buylbenzene ught. <I <1 <1 <1 <1 <1
n-Propyfbenzene ugh. <1 <1 <1 <1 <1 <1
o-Xylens ug/L <1 <1 <1 <I <1 ci
p-Isopropyttokiene ugh. <1 <1 <1 <1 <1 <
snc-Butylibenzene ugh. < <I <1 c <1 <1
Styren, ugf. <1 <I <1 <I <I <1
tertsButylbeniene ugh. <1 ci <1 <1 ci <I
Tetrachloroethema ugh. 24.8 <1 27.1 8.75 1681 0 785J
Tobuene ug/. ci <1 ci <1 <i <1
trans-1,2-Dichlonoethene, ugh. <1 0.254 J <1 <1 <1 <1
trans-1,3-Oichlorpropene ug/L '1 <1 <1 <I <1 <1
Triotloroethene ugh. 1.53 <I 8 79 2.09 14 3 <1
Trichlorofluoromethane ugIL <1 <1 <I <1 <1<
Vinyl acetate ugh. <5 <5 <5 <5 <5 <5
Vinyl chloride ugh. <1 <1 <1 <1 <I <

Not detected above Reporting Limit (RL)
J: Estimated resrtift based on QC data or repor

8: Estimated resuft possalbj biased high or tabl
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'1I01`G 2 53'
TABLE DA4

VOLATILE ORGANIC COMPOUNDS, EIGTH QUARTER SAMPLES
YEAR TWO REMEDIAt ACTION OPERATIONS REPORT

- , ~~~~~Main Installation -Defense Depot Memphis, Tennessee

well ID 1W21-0IA 1W21-01B 1W21-01B 1W21-02A iW2I-02B 1W21.03A 1W21-03B
DUP

Lsb 10 L08120452-12 108120452-13 LD8120452-15 L08120452-14 LD8120478-01 L08120478-02 L08120478-03
flite 1211512008 12/1512008 12/1512008 12/1512008 12161/2008 12/16/2008 12/16/2008
Area nTA-1 21 TTA-1 21 TTA-1 21 UTA-1 21 TTA-l 21 TTA-l 21 flAl1 21

Anlatye Units
11,1,1.2-Tetrachloodethane ug/L <05 <0.5 <0.5 '0.5 <2.5 <0 5 <2.5
11,11-Tillchloroetharne ug. ci <1 <1 ci <5 <1 <5
11,12,2-Tetrachloroethans ugh. '0.5 '0.5 '0.5 '0.5 '2.5 '0.5 '2.5
1l.12-Trtchlormethane ugh. '1 <1 '1 <I <5 'l '5
1,l-Dichloroethane 001L <1 <1 <1 <1 <5 <I '5
,11-Dichloroetherve ugh. 1 <1 <I <1 <5 <1 '5

11.-Dichloropropene ugh. '1 <1 <1 I <5 <1 <5
1l2,3-Trichtorobenzene ug/. <1 ci '1 '1 '5 <1 <5
1,2,3-Trichioropropane ugh. <1 <I <1 '1 <5 <I 'S
l,2,4-Trlchlomobenzene ug. <1 ci '1 cI <5 <I <S
1.2,4-Trlimethyloenusne ug/L 1 <1 '1 ci <5 <1 <5
1,2-Dilbronmo-3-chloropnoipane ugh. '2 <2 <2 <2 <10 '2 '10
1,2-Dibrornoeftane, Ug1 '1 1 I <I '5 <1 <5
1.2-Dlohioroberwaene ug/L <1 Cl <I '1 <5 <1 <5
l,2-Dichlomothane ugh. '0.5 <0.5 <05 <0.5 '2.5 0.569 J '2.5
1,2-Dhchloropropane uWI. <I <I <I <1 <5 <I '5
1.,3.5-Trlmethiylberizene ug/L <Cl '1 <1 <1 <5 <I<
1.3-Dlchlomobenzene u9`- <1 <1 <1 <1 <5 <1 <
11.3-Dichloropropane ugh. <0.4 <0 4 '0.4 <0 4 <2 '0.4 <2
1.4-Dlchlorobenmn, ugt. 0.761 8 <0 5 '0.5 018 B <2.5 0 134 J <2.5
I-Chlorohexane ugh. <1 '1 <1 <1 <5 <1 '5
2.2-Dlchloropropane ugh. <1 <I <1 <I <5 <1 '5
2-Chlonotoltjene ugh. c <I <1 <I 5 '1 <5
2-Hexanone ughl. '10 <10 <10 <10 <50 <10 <50
4-Chlonotoluene ugh. <ci 1 -c <I <5 <I <5
Acetone ugh. 18 68 63.98B 63 52 26.98B 118 8,31 J 212
Benzene ugh. <0.4 '0 4 <0.4 <0 4 <2 <0 4 '2
Brornobenzene ugIL <1 <1 <1 <1 <5< 5
Bromochloromethana, ug1L <1 '1 <1 <1 <5< 5
8Jomodichlorometthame ugh. <0 5 '0.5 '0.5 '0.5 '2.5 <0.5 <2.5
Bromolfom,i ugh. <1 <1 <1 <1 <5 <1 <5
Bromnnoethane, ugh. '1 <ci <1 <1 5.cs 1 <1Si
Carbon disulflde ug/l. 6.46 <1 -c 0.504 i <5 'I <5J
Carbon tetrachtoride ug/l. -ci < I1 '1 <s <I <5
Chlorobenzene ug/l <0.5 <0.5 '0 5 <0.5 <2.5 <0.5 <2.5
Chioroethane ug/L <1 ci <I <I <5 <1 <5
Chiorofont ug/L <0.3 <0.3 <0)3 <0.3 <1.5 '0.3 <1,5
Chboronnethane ugIL. < '1 <i ci '5 -ci J <5
cls-1.2-Dlchlomothene u911L 75 2 63 7 66.2 24.1 2 37 J 96.8 16 I
cis-113-Dichloropropon., utL '0 5 <0.5 '0.5 <0.5 '2 5 '0.5 <2.5
Dibromochlommoethane ugh. <0.5 <0 5 <0.5 '0.5 <2 5 <0.5 <2.5
Dibromonnethane ugh. <1 <1 <1 <1 <5 <I <5
Dichlorodifluorometh~are ugh. <1 <1 J -ci J d J <5 <1 i <S
Ethylbenzene ug/l. <1 < <I <1 <5 <1 <5
Hexvachilorobuladlene uLIA <0 6 <0.6 <0.6 <0.6 <3 <0.6 <3
Isepropy3llbnemee ugh1. <1 <1 <I <I <5 <1 <5
m-.p-Xylene ugh. '2 <2 '2 '2 '10 <2 '10
MEK (2-Butanone) ugh- 1040 402 459 532 683 79.1 1930 J
Methyl t-butyl ether (MTBE) ugh. 35.5 23.1 J 22.5 J 39 J 5 J 60.3 7.04J
Methylene chloride ugh1. <1l <1 -c I<~1 -cS '1 <
MIBK (meihylisobuty!lketwon) ugh. <10 <10 '10 <10 <50 <10 <50
Naphthalene ugh. 'I < <1 < 1 <5 <l <c5
n-8utylbenzene ug/L <1I < 1 <1I < 1 <5 'I <S~
inPropyternnine ugh. <1 1 < 1 I1 <5 <'1 <5
o-Xytene ugh. <1 1 ~ <1 I <5 'I1 <5
P-lsopropyltokiene ugh. <1 1 ~ -c I '5 < 1 <5
sec-Butylbonzsme ugh.L <1 <1I '1 <15 <I1 <5
Styrene ug/L 'I c -c < I <5 -cI <5
tert-Butyloenzne ug/l. <I <1I <1l <1 < 5 < <5
Te"Oclom-ethere ugIL 4.52 5.72 6 12 62.9 18 6 0 397 J '5
Toluene ugh. <1 < I <1 <i <5 < 1 <5
trans-I.2-Diohlorcethene ugl. <1 <1I 'I 'I <5 0OS85i <5
trans-1.3-Dichboropropene ug/L ci <I <1 <1 <5 <1 <5
Trichelorothine ugh 5.19 2.89 2.98 13.9 2.12. J<~1 <5
TrichlorofluorOmneihans, ug/L <1 <~1 < i I1 <Si1 <I <Si
Vinyl acotate ugf- 'Si < SR <S R <SR '25 R <Sj <25 R
Vinyichloride ughl. <1 <1 < I -i<5 <I <

<'Not detected above Reporting Limit (RI.)
J Estimated result based on QC data or reported beloW RL
B. Estimated result possibly biased high or false Positive based on blank data
R: Datum rejected based upon QC data
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TABLE DA4

VOLATILE ORGANIC COMPOUNDS, ErOTH QUARTER SAMPLES
YEAR TWO REMEDIAL ACTION OPERATIONS REPORT

Main Installation Defense Depot Memphis, Tennessee

Well ID 1W21-04A 1W21-0483 1W21-OA 1W21-058 MW-21 MW-1 1 MW-us1
DUP

Lab ID L08120478-06 L08120478-07 L08120478-08 L08120478-9 L08120376-15 L08120394-13 L08120394-09
Date 12/1612008 12/16/2008 12/1612008 12/16/2008 12/11/2008 12/12/2008 12112r2008
Area TTA-I 21 TTA-I 21 TTA-1 21 TTA-I 21 TTA-1 21 TTA-1 21 UTA-1 21

Analyte Units
1,1,1,2-Totrachloroethane uqrL '2.5 <2 5 <2.5 <2.5 '05 <0.5 <0.5
1,1,1-TriChloroathane ugn- <5 <5 <5 <5 <1 <1 <1
Il,2,2-Tetwshiorotdhene ugV. <2.5 <2.5 <2.5 <2.5 <0.5 <0.5 <0 5
1.1,2-TntChloroethane ug&L <5 <5 <5 <5 <1 <1 <I
1.l-Dlchloroethane, ugn. <5 <5 <5 <5 <1 <1 <1
1,1-Oichlonoettens mL <5 '5 <5 '5 -' <i <1
1l1-Dichloropropene uQ11- <5 <5 .c5 <5 <1 Cl <1
1,2.3~tnchlorobenzene ugiL <5 <5 <5 <5 <1 < <1
1,2,21-Trichloropropane ught <5 <5 <5 <5 <1 <1 <1
1.2.4-Tuichlorobenzene ugfl- <5 <5 <5 <5 <1 <I <1
1.2,41-Tuimethyltbenzane ugiL <5 <5 <5 <5 <1 <4 '1
1.2-Dlbrorno-3-chloroipropane ugL <10 <10 <10 <10 <2 <2 <2
1,2-Olbrcomoethane IW <5 <5 <5 <5 <1 <1 <1
1.2-Dlchborobernzene ugf- <5 <5 <5 <5 <I <I <I
1.2-Dichloroethine ugh <25 <2.5 <2.5 <25 <0 5 <0.5 0 548
1.2-Dichloropropane ughL <5 <5 <5 <5 <1 <I <
1.35-Trlmenthyberzene ugf- <5 <5 <5 <5 <1 <I <I
1.3-Dichlorolbenzene ug/L <5 <5 <5 <5 <I <1 <1
1.3-DiChloropropane ug[h <2 <2 <2 <2 <0 4 <0.41 <0.4
l,4-Dichbrnobenzene ugh. <2.5 <2.5 <2.5 <2 5 <0.5 <0 5 <0.5
I-Chlorohexane ug/L <5 <5 <5 <5 <1 <I <1
2.2-Dichloropropane ig/I <5 <5 <5 <5 <1 <1 <1
2-Ctrotolutine ugh. <5 <5 <5 <5 ci <1 ci
2-H~exanone ug/L <50 <50 <50 <50 <10 <10 <10
4-Chlorotoluene ug/. <5 <5 <5 <5 <1 <1 <1
Acetone uig/I <50 416 iS 5i <50 <10 617i 3 21J
Benzene ur-gI <2 <2 <2 <2 <0.4 '0 4 <0 4
Bromobenzene uig/. <5 <5 <5 <5 <1 <1 <1
Brommclolromethane uig/I <5 <5 <5 <5 < <1 <1 ~
Bnromodichboomethane UgL <2.5 <2.5 '2.5 <2.5 <0 5 <0.5 '0.5
Brornoform ughL <5 <5 <5 <5 <1 <I '1
Bronnometthane ugh. <Si <5J <5 <Si <1 <1 '1
Carbon disuhfide ugh. <5 <5 8.37 <5 15 58 6.31
Carbon tetrochloride ugn. <5 <5 '5 <5 <1<1 <1
Chlorobenizene ugh- <2 5 <2.5 1.39 J <2 5 <0.5 <0 5 <0.5
Chloroeilhane ughL '5 <5 <5 <5 <1< <1
Chloroform rig/I <1.5 <1,5 '15 <1.5 0 183 J <0.3 '0.3
Chloromethiane ughL <5 <5 <Si <5 <1 <I <1
cis-1,2-Dichiorothene ug/L 65 22 7.06 9.95 2.44 3 63 3.55
cls-I 3.3Dichlomopropee rig/I <2.5 <2.5 <2.5 <2.5 '0 5 <0.5 '0.5
Dibromochboromethane ug/L <2 5 <2.5 '2 5 <2.5 <0 5 <0.5 <0 5
Dibromomethane uig/I <5 <5 <5 <5 <1 <1 <I
Dichlorodifluoromethane uig/L <5' <5J '5 <1 '1 <1
Ethylbenzene ugh.- < <5 <5 <5 <1 <1 <1
Hexachlorobufladene ugIh <3 <3 '3 -'3 <0.6 <0 6 <0.6
Isopropylbenzene ugfl <5 <5 <5 <5 <I <1 <1
m-.P-Xylenls .iOI. -10 <10 <10 '10 <2 <2 <2
MEK (2-Butanone) ugf. 679 2050 J 218 965 <10 29 3 32.5
Met"y t-buty ether (MTBE) ugf- 31.5 7.01 J 8 77 J 16 1 J 51i9i 7.75 6.64
Methylene chloride .ughL <5 <5 <5 <5 < <1 <1
MIBK (methyl isobuty! ketone) ug/L '50 <50 '50 <50 <10 <10 <10
Naphthalene right <5 <5 <5 <5 <1 <1 <1
n-Butylbenzene ugtL <5 <5 <5 <5 <1 <1 <1
ri-Propytenzarne ug/. <5 <5 <5 <5 <1 <1 <1
o-Xylene uig/I <5 <5 <5 <5 <1 <1 <I
p-Isopropyttoluene, ugh. <5 <5 <5 <5 <1 <1 <1
swo-Butylbenizene . ugh <5 <5 <5 <5 <I <t <I
Styrene ugf. '5 <5 <5 <5 <I < <1
tert-Rutylbenzene ug/L <5 <5 <5 '5 <I <1 <
Tetrachloroetherne rg/L 5.46 <5 <5 3.11 J 192 9.46 9.39
Toluene uighL <5 <5 <5 <5 <1 <1 <1
trans-1,2-Dichloroethene uig/I '5 <5 5 <5 0.274 J <1 <1
barmns1.3-Dichloropropene . ugh. <5 <5 5 <5 <1 <1 <1
Tulohblroethane ugh. 3.89 J 1.31 J <5 IA4 J 20 4 1.74 1 74
Trlchloroftuoromethane ugf. <Si <5 J <5 <5 J < <1 '1
Vinyl acetate ugt- <25 R <25 R <25 J <25 J <5 <5J <SJ
Vinyl chloride USg/ <5 <5 <5 <5 <1 <1 <

<.Not detected above Reporting Limit (RL)
J: Estimated result based on QC data or report
B: Estimated result possIbly biased high or Isas
R. Datum reiected based upon QC data
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TABLE D-43 ~~~~~VOLATILE ORGANIC COMPOUNDS. EIGTHI OUARTER SAMPLES

YEAR TWO REMEDIAL ACTION OPERATIONS REPORT
Main tnstfltatlon -Defense Depot Menmphis, Tennessee

Well ID PMW2I-1 PMW21-01 PMW2I-2 PMW21-03 PMW21-04 PMW2I-05 IWI01-01ADUP
Lab ID L08120376-13 L08120376-11 [08120394-10 108120394-11 108120394-12 L08120376-14 [08120243.02
Date 1211112008 1211112008 12112/2008 12/12/2008 12/1212008 1211112008 12/8/2008
Area TTA-i 21 nTA-I 21 TTA-1 21 TTA-1 21 TTA-l 21 TTA-I 21 HTA-I 101

Analyte Unit.
1.1, 1,2-Tetrachloroethiane ughL <0.5 <0 5 <0.5 <0 5 <0.5 <0,5 <0 5
1.l,1-.Tichioroethane ugh. <1 <1 '1 <1 <1 <1 <1
1,1.2.2-Tetirachiooetthans ugh. '0.5 <0.5 <0 5 <0.5 <0.5 '0.5 <0.5
1,1.2-Trichloroethane ugh. '1 <1 '1 'I < <1 <1
1.1-Dichlonoethanis ugh. <1 <1 ci ci <1 ci c
11-Dichtoroethene ugh1. '1 < '1 <I <1 Ct <1
1,l-Dicthlorpropeoe ug/L <1 <1 <I ci <1 '1 ci
1.2,.3Trlchlorbobeene ugh. ci <1 'I <1 <I <1 <1
1,2,31-Trichioropropane ug/. '1 ci ci 1 <1 '1 <I
l,2,4-Trichiorobernzene, u91. '1 ci '1 <1 <1 '1 <I
1,2,4-Trlmethylbentzene ug. ci <1 '1 <1 '1 <1 <1
1,2-Dlbromno-3-chloroproparne ugh. <2 <2 <2 <2 <2 '2 '2
1.2-Dibronnoethiane ugh. <I <1 <1 <1 Cl <1 <I
1,2-Dichlorobenzene ugh. ci <1 <I '1 <I <1 <I
1,2-Dichlorothane ugh. <0 5 0.293 J <0 5 '0.5 <0.5 <0.5 <0 5
1,2-Dichloropropane ugh. <I <1 <1 <I <I ' <1
1,3,5-Trlmethylbenizene ugV. <1 '1 ci ci <1 '1 ci
t3-Dichlorcobenzerne ug/L <1 c <1 <1 ci <1 '1
1.3-Dlchloropropsne ug/L '0.4 <0.4 '0.4 '0 4 '0.4 <0.4 <0.4
1.4-01chiorobewnzan ug/l <0.5 <0,5 '0 5 <0.5 <0.5 '0.5 0.271J
1-Chioroheoume ugh. <1 ci < <1 <I <1 <1
2,2-Dichtoropropane ugh. <I ci 'I <1 '1 '1 '1
2-Chlonotoluene ugh. <1 'I <1 <I <1 CI <1
2-Hexanone ugtL <10 '10 10 <10 <10 <10 <10
4-Chiorotoluene ugh. <1 ci '1 '1 ci ci '1
Acetone ugh. 80.38B 79 28 20.4 2 74 J 97 3 3 238B 11.2
Bericeme ugh.- <0.4 <0 4 '0.4 <0 4 '0 4 <0.4 '0 4
Bnomoberizene, ugh. '1 <1 <1' ' 1 c
Bromochloromethanne ug/L '1 <1 <1' 1 1'
Bronmodichlioromethian ug/L <0,5 <0.5 <0.5 <0.5 <0.5 '0.5 '0.5
Bronnoform ug/L 'I ci '1 '1 <1 '1 <1
Bromonnethane ug/L <1 <1 'I '1 <1 'I <1
Carbon disuilide ugh. 24.4 29.2 39 1 5.4 12.4 1.16 0.606J
Carbon tetrachloride ugh. '1 <1 <I Cl '1 <1 <1
Cluorobemnzen ugh. <0.5 <0 5 '0 5 '0.5 <0 5 '0.5 '0.5
Chloroethane ugh. <1 '1 <I Cl 'I <I <1
Chloroform ugil. <0 3 <03 '0.3 <0.3 '0 3 '0.3 <0.3
Chloromethane ugh. <1 <1 <1 I1 <1 <1 'I
cls-1.2-Dichio.-oethene ugh. 1.78 1 72 1.03 19.2 3,49 0 885J 10.1
cls-1.31-Dichioropropens ug/L '0.5 '0.5 <0 5 <0.5 '0.5 '0.5 <0.5
Dlbromochloromethane ugh. '0.5 '0.5 <0 5 <0 5 <0.5 '0.5 <0 5
Dibromnomethane ug/L '1 <1 <1 <1 <1 '1 '1
Dichlorodifluoromethane ugh. <1 ci <1 '1 <1 <1 <
Ethyltenzene ugh. <1 '1 <1 '1 ci -c
Hexachlorobutaidiene ug/. <0.6 <0.6 '0 6 <0.6 '0.6 '0.6 '0.6
Isopropyibenzene ugh. <I C <I '1 < <1 'I
m-,p-Xytene ug". '2 2 <2 <2 <2 <2 <2
MEK (2-Butanone) ugh. 21.88B 21,88B 27 3 06 J 77 <10 852
Methyl t-butyl ether (MTBE) ugh. 41 3.J 41 3 J 42 3 39.4 18 1.73 J '5
Methylene chloridde ughl. '1 ' <1 <1 <1 <1 <I
MIBIK (methyl isobutyl ketone) ughl. '10 <10 <10 <10 <10 <10 <10
Naphthalene ugh. '1 'I -<I 'I ' 'I '
n-Butyllbenzene, ugh. <1 <1 <1 <I <I <1 <I
ni-Propyllenzene ug/L <1 <1 <I <I <t 'I <I
o-Xylone ugh. '1 '1 <1 <1 <1 -ci ci
p-Isopropyltoluene, ugf. <1 '1 '1 Cl Cl 'I <
sac-Butylbenzane ugh. '1 <1 <I~ <1 <1 <1
Styreno ugh. 'I '1 <1 '1 ' <1 C
tert-Butylbeniveno ugh1. <1 I 'I '1 <1 <1 <
Teflechloroethene ugh. 73.3 77.9 48 4 22 2 16.2 40,3 Cl
Toluene ugh. 'I <1 <1 <1 'I Cl <I
trans-1.2-Dichloroeiheme ugh. <1 <i '1 '1 <1 '1 <1
trans-1.31-Dichrompropen, ug/. <I <1 'I 'I '1 <I <
Triclonoeth~ere ug/L 23 9 24.8 20.4 9.79 58a 10.4 <1
Trlchlorofiuorometh~ane ug/L -c <1 'I <1 <1 '1 <1
Vinyl acetate ugtL <5 <5 <SJ <SJ1 'S1 <5 <5
Vinyl chloride ughl. <1 <1 '1 '1<1Cl'

': Not detected above Reporting Limit (RL)
J: Estimated reault based on QC data or report
B: Estimated result possibly biased high or Fhil
R: Datum rejected based upon 0C data
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TABLE D-4
VOLATILE ORGANIC COMPOUNDS, EIGTH OUARTER SAMPLES

YEAR TWO REMEDIAL ACTION OPERATIONS REPORT
Main Intallation -Defense Depot Memphis. Tenn.se

WeII in iwioi-0in iw1io-DIC IWO10102A IWI01-02B 1WI01-02C . 1W101-02C IW10i-03
DUP

Lab ID L08120243-03 108120243-04 L08120243-05 L08120243-06 108120243-07 108120243-01 L08120343-01
Date 12/8/2008 121812008 12`18120308 12/8/2008 1218/2008 12/8/2008 12/1012008
Area TTA-l 101 TTA-1 101 TTA-1 101 TTA-1 101 TTA-1 101 TTA-1 101 HTA-I 101

Analyte Units
1.I.I.2-Tetrachlbrcethame uQIL. <05 <0.5 <0 5 '0.5 <0 5 <0.5 '0.5
1.1.1-Trlchloroethane ugIL. <1 <1 <1 <1 < <1 <1
l,t1,2.2-Tetrachloroothan Ugh. <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0 5
1.1,2-Tdchlorothane ugh. <1 <I cI <1 ci <I <I
1I1-Dichlorcethane, ugh. <1 <I <1 <1 < c <
l,1-Oiclconoethene ugf. ci <1 1 1 ci <1 '1
1.1-Dichloropropene ug/L <1 <1 <1 1 <1 <1 <1
1.2.3-Trichlorotbenzene ug/L. C <1 ci <1 <1 '1 <1
1,2,3-Tflchloropropane g/L <1 <I <1 Cl <1 <1 <1
l.2,4-Trlchtcroobenzene ug/L 1 <I <1 <I <1 <I <
1.2.4-Trnmethylbhenzene ugh. <I <I <1 <1 <1 <1 <

I1.2-Dibromo-3-chloropropane ugIL <2 <2 <2 <2 <2 <2 <2
1l2-Oibromoethane ug/L <1 -ci ' <I '1 <I 'c
1.2-Dichlorobenzene ug/L <1 ci <1 ci '1 <1 <
1,2-Dichlorothene ug/. <0.5 0.313 J '05 '0 5 0 855 0.925 '05
1,2-Dgchloopropane ug/l. '1 0.761 J <1 <1 1 49 1.44 <1
1.3.5-Trimethyltbenzene ugIL. cI <1 <1 <I <1 <1 'I

l,3-Dichlorobhercune ug&L <1 '1 <I <1 <I <1 <1
I1.3-Dlchloropropane ugI. <0.4 <0 4 <0,4 <0 4 <0.41 <0 4 <0.4
l,4-Dlchbrnobenztene ugh. 0.232 J 0.171 J <0.5 <0 5 <0,5 <0 5 0.129 J
I-Chlorohexnue ug/L <1 'ci ci <1 ci ci ci
2,2-Dichloropropane ugh. <1 <1 <1 <I <I <1 1
2-Chbrotoluene ugh1. <1 <1 <1 <1 <1 c <1
2-Hexnone UVh. <10 <10 <10 <10 <10 <10 <10
4-Chlonotoluene ug/L 1 <I <1 <1 <1 <I <1
Acetone ug/L 9 45 14 16 14 6 17.8 16 9 236 J
Bemzene ug/L <0.4 0 133 J <04 <0 4 0191 .J <04 <04
Bromobenzene ug/. <1 <1 <1 <I <1 <1 ci
Bromochlonomethane ug/L <1 <1 <I <1 <1 <1 <I

Brroiolichlonomnelthne ug/L <0 5 <0.5 <0.5 <0.5 <0 5 <0.5 <0.5
Bromnoform ugh. '1 <1 ct <1 ci <1 c

Bromomethane ug/. ci <1 'c <1 <1 <I 'ci
Carbon disulfide ugh. 0 881 J <1 <I 0 603 J <1 <1 7
Carbon tetrachioride ugil. ~ <1 <1c I<1 <I <1 'c
Chloraoeozene ugh. <0 5 <0.5 <0 5 '0 5 <0.5 <0 5 <0.5
Chlorcethane -ugJ. '1 <1 3 11 <1 <1 <1 <1
Chloroforn, ugh. <0.3 <0 3 <0.3 <0 3 '0.3 <0 3 <0.3
Ch~loromethane ugh. <1 <1 <1 'ci 'ci <I <
cis-I1.2-Dicbioroothene uG/L 21 7 75.5 47.9 39 5 92.5 93 8 22.9
cis-I1.3-01chblropropenw, ughI. <0 5 <0.5 <0.5 <0.5 <0.5 <0 5 <0.5
Dibronmochlommettiane ughl. <0.5 '0 5 <0 5 '0.5 '0.5 <0 5 '0.5
Dibromomethane ug/L <I <I <1 'ci <1 <1 'ci
Dlehtorodifluoromethane ug/L <1 < <I <I 0c <1 <I
Ethylbenzene ughI. <1 <1 1 18 '1 <1 <1 'ci
Heouichlorotbutadfiene, ugI. '0.6 <0 6 <0.6 '0.6 <0 8 <0 6 <0.6
Isopropylberzen ug`. <1 <1 <I <1 'ci <I <
m-,P-Xytena ugh. <2 '2 <2 <2 '2 '2 <2
MEIK (2-Butanone) ugh. 393 475 142 379 481 498 239J
Methyl t-butyl ether (MTBE) ug/L <5 <5 <5 <5 <5 <5 <5
Methylen chlodde, ugh. 'cI < I < 1 'I I <1 ci 1
MIBKC (methyl isolbutyl ketone) ugh. <10 <10 <10 <10 '10 <10 100
Naphthalene ugIL < I I < 1 'cI <1 <1
n-Butylbenene ug/L < I I < 1 <1I <1 i
n-Propylbrtenzee ugh. 'I <I <I < I <I 1<1
o-Xylene ugJ. < 1 'ci <I < 1 <1I < 1 c
p-lsopropyltoluer,O uJh. <1 < 1 < I<~1 <I < 1 <1I

we-Butyllbenzam uofL. 'Il < I '1' 'c I '1 <1I
Styrene uLI. <1 < I <I <I <1 <I <1I
tert-Butytlenzene ug/L < I i < 1 'i <1 c I <1I
Tetrachloroethene ughl. 1.88 12 5 4 9 17.9 22 22.5 0 86
Toluene ugh. <1 < 1 <I < 1 1 < 1 <1
trans-. 12-Dichloroothefle ug/. < 1 <I <I < 1 <1 I1 <
trans-1,3-Dlchloropropene ugh. <1 <1 <1I < 1 <I I1<
Trlchlonositlhene ugh. 0.638 J 22.1 2.79 3.27 40.3 42.7 0 468J
Trichloroftuorometharn, ugli. <I <I <1 <I <1 <1 <1
Vinyl acetate ug/L <5 '5 <5 <5 <5 <5 <5
Vinyl chloride ugiL. '1 '1 cici<Ic c

<: Not detected above Reporting; Limit (RL)
J: Estimated result based on QC data or report,
B. Estimated result possibly biased high or fat.
R Datum rejected based upon QC data
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TABLE D-4

VOLATILE ORGANIC COMPOUNDS, EIGTH QUARTER SAMPLES
YEAR TWO REMEDIAL ACTION OPERATIONS REPORT

Main Installation -Defense Depot Memphis. Tennessee

Well ID 1W101-0383 IWIOI-03C 1W101-04A 1W101.04B IWIOI-04C IW101-05A 1W101.OSA
DUP

- tab ID L08120343-02 L08120343-03 L08120452-06 L08120452.07 L08120452-10 L08120394-2 L08120394.01
Date 12J1012008 12/1I0r208 12/15/20D8 12/15/2008 V12/152008 12/1212008 12/12/2008
flea TTA-1 101 HTA-i 101 HTA-I 101 TTA-l 101 TTA-1 101 TTA-1 101 TTA-I 101

Analyto Units
1.1.I.2-1etrachloroethane ugh. <0.5 <05 <0 5 <0.5 <0 5 '05 <0.5
1.l.1-Trlchloroeth~ane ugV. <1 <1 <1 <1 <1 <1 <1
1,1,2.2-Tetrachhbroetthanis ughl. <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,1,2-Trichloroefthne ug/. <I <1 <1 ci ci < <1
1.1-Dichloroethane, ugh. <1 0 493i < <I <I <1 <1 ~
1.1-Dichlomothene ugh. <1 -ci <1 < <I< '1
1.1-Dtchlbropropene ug/l. <1 <1 <I <1 <1 <1
1.2.3-Triclhorolbenzone ug/L <I <1 <1 < <1 '1 <1
1,2,.3Tuchloroprpane ug/L <I <1 <1 <1 <1 <I <1
1.2A.-Trchlorobenzene ugh. <I <1 <1 <1 <1 <1 <I
1,2,4-Trnmethylbenzene ugh. <cI ci -c 0 343 J <1 -ci <I
1,2-1Dilbromo-3-chloropropane ugh. <2 <2 <2 <2 <2 <2 <2
1,2-1libromoetharne ugh. ' <I <I <1 <1 <1 <1
1.2-Dichlorobernmee ugh. ci <1 <1 <1 1 <1 <1
1.2-Dichlonoethane, ugh. <0.5 381 J <0.5 <0.5 1.38 <05 <0.5
l,2-Dichloropropane, ugh. <1 3.41 <1 <1 1.85 <1 <I
13.35-Trmethylbenzene ug/L <1 <1 <1 <1 <I <1 <I
1,3-Dichlorobenzene ug/L -c -ci <1 -c <I -ci -
I1.3-Dichioropropane ugL <0 4 <0.41 <0.4 <0.41 '04 <0 4 <0 4
114-Dichborobhenzne ug/L <0.5 <0 5 0.239 8 0.151 a 0.1458 < 0.5 <0.5
I-Chlomohexane ug1/1- <I ci '1 ci <1 <1 <c
2,2-Dichrompropane ugIL- < <1 <1 <1 <I <1 <I
2.Chborotoluene t4/L <1 <1 <1 <1 <1 <1 <I
2-Hexanone ugh. <10 <10 <10 <10 <10 <10 <00
4-Chborotoluene ugh. c <I < <1 <1 <1 <1
Acetone ugh. 65 9J 27 4J 19,98B 546 4B 50.68B <10 <00
Benitere ugh!. <0 4 0.413 <0 4 <0.4 0 2556 B 0.41 <04
Bromobeanzene ugh. <1 <1 <1 <1 <1 <1 <1
Bromochlonronethiane ug1L <1 <1 <1 <I <1 <I <1
Bromodlcorontmethane ugh!. <0.5 <0.5 <0.5 <0.5 <0.5 '0 5 '0.5
Bronmoform ug/L <I <1 -i <l <1 <1 <i
Bromomethare ugh. <1 <1 <1 <1 <I <1 <I
Carbon disutfde ugh. 1,05 2 57 4.98 '1 0.806 J 0.672 J 0.625J
Carton tetrachloride ug/L I .<I <-ci <I < <1 'I
Chlorobenzene ugh- <0.5 <0 5 <0.5 <0 5 <0.5 <0.5 <0 5
Chloroethane ugf- ci <I <1 'I -ci <1 <1
Chlorofonn ugh. <0.3 <0.3 <0 3 <0.3 <0.3 <0 3 <0.3
Chlorometh~ane ugh. <1 <1 <ci <1 <1 <1 <1
cis-l,2-Dichloroetthene ughl. 41.4 207 23.2 45 2 108 31.8 30 8
cis-1,3-Dlchhoropropene ugh! <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Dibrom~ochlommethane ughl. <0.5 <0.5 <0.5 <0.5 <0 5 <0.5 <0.5
Dibromomethane ugIll <I <1 <1' <I <I <I
Dichilonodiftuoromefiame, ugh. <I <1 ci<I <1~ <1 <
Ethythenzene ugh.. <I <I <1 < < 1 <1
Hexachlorobutadiene ugh. <0.6 <0.6 <0 6 c0 6 <0.6 <0.6 <0.6
Isoipropylbeonzenes ughl. <1 <1 <I <1 < <1 <I
m-,p-Xyleno ug/l. <2 <2 <2 <2 <2 <2 <2
MEK (2-Butanone) ug/l. 1460 784 936 1090 1720 107 101
Methyl t-butyl ether (MTBE) ughl. <5 <5 <5 <5 <5 <5 <5
Methyiene chlonide ugh. <1 0.635 B <1 <I <1 <1 <I
MIBK (methyl isobxityt ketone) ugh. <10 <10 <10 <10 <10 <10 <10
Naphthalene ugh. <I <I <1 0.27 J <1 <1 <I
n-Butylbenzene ugh. <I < ci <1 -c ' <1
n-Propyberazene ugh. <1 <I <1 <I <1 <1 <I
o-Xylene ug/L <1 <I <1 <1 <I <1 <1
p-Isopropyltoluene ugh. <1 <1 <1 <1 <J <1 <I
.ec-Butyllbenvene, ugh. <1 <1 <1 <1 '1 <1
Styrene ugh. <I <1 cI <1 <1 <I <
tert-Butylbenzene uQh. ci <1 <1 ci <i <1 <1
Tetrachromethene ugh. 9 26 11 2 <1 0.522 J 3.45 7.41 7.71
Tokuene ugh. <1 '1 <1 0.3868B <1 <1 <1
trans-1.2-Dichlorpethene ugh1. <1 0,2660J <1 <1 <1< <1 c
trns-1,.3Dichloropropene ugh. '1 <1 <1 I1< <I <1 ~
TriIhlkroethene, ug". 1 87 54 <I 0.566 J 13.4 1.67 1.54
Trichlorofluoromethane ugh. '1 <I ci <1 <l < J <1 J
Vinyl acetate ughl. <SiJ <Si 'Si <S~R <5J <S R <SR
Ainyi Chloride ugIL <1 <I <1 <I <1 <I-c

<. Not detected above Reporting Limit (RL)
J: Estimated reult based on QC data or raporb
8: Estimated result possibly biased high or fid,
R: Datum rejected based upon QC data
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TABLE D-4
VOLATILE ORGANIC COMPOUNDS. EIGTH QUARTER SAMPLES

YEAR TWO REMEDIAL. ACTION OPERATIONS REPORT
Main Installation, -Defense Depot Memphis. Tennessee

Well ID IW10I-05B IWlOI-05C 1WI01-06A 1W101-161B IWIOI-06C 1W101-07A 1W101-07B

Lab ID L08120394-03 LO8120452-11 L08120394-04 L08120394-05 L08120394-06 L08120343-04 L08120376-03
Date 12/11200O8 12/15/200B 12/12/2008 12/12/2008 12/12/2008 12110/008 I1211/2008

Area TTA-I 101 TTA-I 101 TTA-I 101 TTA-1 101 TTA-1 101 TA-I 101 TTA-1 101
Anslyte Units
1.l.I ,2-Teflchloroellhan 41/ <0.5 <0.5 <0 5 <0.5 '0 5 <0.5 '0 5
l,l,1-Tnchlormtelhne ugIL <1 '1 ci ci ci <1 ci
1,1 ,2,2-Tetrscthboroelhane tig/L <0 5 <0.5 <0 5 <0.5 '0 5 <0.5 <0.5
1,l,2-Trlchloroethane ug/L <1 <I <1 <I <1 <1 <
11-Dichiloroethime ugh. <I <1 <I < 0 451 J <1 <1
t1-Dlchlorcoetheme ug.191 <1 ' <1 <1 <1 <I <
1.1-Dichlcompropene ugh. '1 <I '1 <1 '1 <1
1,2.3-Tnchlorobenzene ugh. <1 <1 <1 <1 <1 <I
1,2,3-Tnichloropropane ugr- <I <1 <1 <1 <1 <1 <
1.2,4-Tdlchlorobenzene ug. '1 <1 ci <1 <1 < <1
1.2.4-Tirmethybeinuene ugh. <1 -c <1 ci <1 <I <1
1.2-Dibrorno-3-c1loropropane ugh. <2 <2 <2 <2 <2 <2 <2
i,2-Dibromnoethare ugh. <1 <I <I <1 <I <1 <I
1.2-Dichlorobenterne ugh. I1 <1 <1 <1 < <1 <1
1.2-Dichloroethane ugh. '0.5 0 581 '05 <0.5 1.92 '0.5 1.05
1,2-Dichloropropane ugf. <I 1 38 <1 <1 2.91 '1 1.16
1,3.5-Trimethylbenzene ug. <I <1 <1 <1 <1 <1 <1
1,3-Dichloroberuene ug/L <1 <I <1 <1 <1 <I <
1,3-ichloropropane ug/L '0.4 <0 4 '0 4 <0 4 <0.4 <04 <0.4
l14-Dichbroboenzene 4g1 <0.5 <0.5 <0 5 <0.5 <0 5 <0,5 02198
1-Chiorohexne ug/L <1 <1 '1 <1 '1 <1 <1
2.2-Dichloropropane ugh. <1 <1 <1 <I <1 '1 <1
2-Chotrolukene ug/L < <1 <I <1 <I <1 <I
2-Hexanone ugIL <10 <10 10 <10 <10 <10 <00
4-Chlorololuene ug/L <1 <1 <1 <1 '1 <1 Cl
Ace~tone ughL <ID 20.9 8 <10 <110 '10 26.3.J 100
Benzeno, ug/t <0 4 0 281 B <0 4 <0.4 048 <0 4 0.216 8
Bromobenzene ugh. '1 <I '1< '1 <1 <I
1romochloromnethane ugh. <1 <I ci < <1 <I <1

Bromodichloromethane ugh. <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Bromolorm ugiL <1 <1 <I -ci < <1 <1
Bromomethane ugh. <1 <1 <1 '1 <1 'I <1
Carton disulfidle ugh. <1 169 <1 0 515 J <1 13.1 '1
Carton tet-achloride ugh. <1 <i <1 - <I 1 c <1

Chloroberzene ugh. <0.5 <0.5 <0 5 <0.5 <0 5 <0,5 <0 5
Chjorcethane ugh. 3.36 <I <1 <1 11.9 <1 <I
Chlorofomrm ugtL <0.3 <0 3 <0.3 '0 3 <0.3 '0 3 <0.3
Chloromethane ugh. -ci <1 <1 <1 2.77 '1 <1
cis-1,2-Dichlomothene ug1 32.4 127 14 11.5 209 30.3 176
cis-1,3-Dichloropropene ugh. <03.5 <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
Dibromomethane ugh. '1 <1 <1 <1 <I <1 <1
Dichlorodtluormethane ugh. <1 '1 <1 '1 <1 <1 ci
Ethylbenzene ugh. 7 14 '1 0.38.J 1.53 4.32 <1 '1

Hexachlorobutadiene ugh. <0 6 <0.6 <06 8 0.6 cO 6 <0 6 <0.6
Iscopropylbenzents ugh. <I <1 <I <1 <I < <1
mn-,p-(ylere ugh. 5.78 <2 <2 <2 '2 <2 <2
MEK (2-Butenone) ug/L 78 3 271 95 3 238 457 280 379 B
Methyl t-butyl ether (MTBE) ugh. '5 <5 <5 <5 <5 <5 <5
Methylene chloride ug/L '1 <1 <1 '1 <I '1 <1
MIBK (methyl isobutyl ketone) ughL <10 '10 <10 <10 <10 <10 <10
Naphthalene ugh. <1 <1 ci <1 <1 '1 <1
n-Butylbenzerm ugh.l <1 '1 <1 < <1<11
n-Propytbenzene Ugh1- <I <1 <1 <I <1'1<
o-Xylen ugh. <1 <1 <I <1 <I <I <1
p-Isopropyltoluene ugh. <I <1 <I '1 <1 <1 <
sec-Butylbernzene ugh.- <1 <1 <I <1 <1 11
Styrene 41/ <1 <I <1 0.168 J '1<I'
tert-Butyllenrenw, ugh. <1 <1 <1 '1 <I <I '
Tetrachloroethene ugh. 24.6 15 2 1 54 17 2 10.6 1 91 2 96
Toluene ughl. 0 337. J <1 0 457 J 0.277.J 0.56 J <I <1
trans-1.2-Dichloroethene ugh. <1 <I< <1 0 472.J <1 0.293.J
trans-1.3-Oidrloroprpene ugh. '1 < < <1 '1 '1 <1
Trichloroathera, 41 6.76 31 3 0.872.1 6.47 48.7 2.65 9 88
Trnchlorolluoromethanb ug/L ~ j~ <1 J < <IJ. 11< 0j '1 <1.1
Vlnyl actate ugh. <5SR <Si <SR 'S R <S R <�5<SR
'Anyl chloride ugh. <1 <1 <1 <I 0.974.J <1 <1

< Not dletected above Reporting Limit (Rt)
J. Estimated reult based on QC data or repc-rb
8. Estimated raul posslbly bladed Nigh or flab
R Datum rejected based upon 00 data

6 of 14



1,01 325 9
TABLE 0-4

VOLATILE ORGANIC COMPOUNDS. EIGTH QUARTER SAMPLES
YEAR TWO REMEDIAt ACTION OPERATIONS REPORT

Main Instaflatlon -Defense Depoct Memphis, Tennessee

Well ID IWIOI-07C IW10J-08A 1W.1101.08B 1W101-OBC 1W101-09A 1W101-09B IWIO01-090
Lab ID L08120376-04 L08120376.07 L08120394.07 L08120394-08 L08120376-08 L08120376-D9 L08120376-10
Dat. 1211112D08 I2J11/2008 12)12/2008 12/1212008 12/1112008 12/11/2008 12/11/t2008
Area TTA-1 101 TTA-l 101 TTA-I 101 TTA-l 101 TTA-1 101 TTA-I 101 TTA-1 101

Analyt, Units
l,l.1l,2-Tetrachloroethane ug/L <05 <0.5 '0.5 <05 <O5 '0.5 '1
11,1.11-Trlchilorcethane ag/IL '1 <I '1 '1 <I ' '2
11,1,2,2-Tatrachlaroethane ug/L <0.5 <0.5 <0.5 <0.5 . 0.5 <0.5 <I
1.1,2-Trichlomoethane tag/I I 'I 1 ci <1 ci '2
IJl-Dichloroethane tag/I 0453J <1 ' 0413J <1 '1 <2
l.1-Dichloroethene tagIL 0 804 <1 <1 <1 '1 <1 <2
l1.1-Dichiloropropene tao/. <1 'I I '1 <I <I <2
1,2,3-Trichelroberuzene ug/I <I <1 <I '1 <1 'I 2
1,2,3-Trichloropropane ugL '1 <1 ci <1 '1 <1 <2
1,2,4-Trnchlorobenzene ag/IL '1 <1 'I <1 <1 <I <2
1,2,4-Trimethytlbenzene ug/. <I <1 'I <1 I <1 <2
1.2-Dlbrornom3-chloropr-opane ag/I. <2 '2 <2 '2 '2 '2 <4
1,2-Diblcumoethare ug/L <1 ci <I ' <1 '1 <2
1,2-Diohirombenzene ug[L '1~ <1 '1 ' < <1 <2
l,2-Dichloroothano, tag/ 2.49 '05 '05 2.17 '0,5 <05 <1
1.2-Dichloropropine gtag/ 3.36 '1 <1 2.32 <1 0,469 J 1l07
11,31.5-Tilmetrylbenzene tagI < c <1 <II~ <1 ~ <I <2
1,3-Dlchlorobenzene tag/l. <1 'I <1 ci <1 'I <2
11.3-Dichloropropane ag/IL '0 4 <0.4 <0.4 '0 4 <0 4 <0.41 <0 8
11.4-Dichloroberuame tug/I <0 5 <0.5 '0.5 <0 5 '0.5 <0.5 'I
1-Chlorohoxane uag/. <1 'I c <1 ' <1 <2
2.2-Dichloroproparna ug/L. <1 <I <I<1 <I 1 '2
2-Chlorotoluene uag/I ci <1 -i<1 '1 ' <2
2-Hexanone ug/L '10 <10 '10 <10 '10 <10 '20
4-OChorotoluene ug/L <I 1 '1 <1 ci <1 '2
Acetone ug/L 54,58B 13 1 B 6.66 J 37.8 <10 23.18B 29 48
Benzene Ug/L 0 4692 < 04 <0.4 0.501 <0.4 0.252 B 0.332 B
Bromotbenzene uag/I <1 <1 <I < <1 <I <2
Bromochloromethano uag/I. <I <1 'I <1 <1 <I <2
Bromodicttoronmettrans tagJI <0 5 <0.5 '0.5 <0.5 '0 5 <0.5 <1
Bromoform ug/I '1 <1 <I '1 <1 <1 2
Bromomethane uag/. '1 J '1 < <1 <I <1 2
Carton distalfide uag/L. <1 0.578 J 5.85 0.568) J ' 0.535)J <2
Carbon tetrachloride tag/I <1 '1 '1 'I '1 '1 <2
Chlorobenzene tigL '0.5 '0.5 <0.5 <05 '0.5 <0.5 '1
Chiorothane tag/L ci <1 ci ' <1 <1 '2
Chloroform U911- '0 3 '0.3 '0.3 <0.3 <0 3 '0.3 <0.6
Chiooronethane tag/IL I <1 <Ij <1 <1 '1 <2
cis-11,2-Dichloroelthene uag/L 295 31 8 60.5 236 '1 138 169
C13-l.3-Olchforopropent, tag& <0.5 <0 5 <0.5 '0.5 <0.5 <0 5
Dibromochlonomethame tag/. <0.5 '0 5 <05 '0.5 <0.5 '0 5 <I
Dhbromomethane tag/L. <I< <1 <1 <1 <1 <2
Dichlorodlifitcommethane tag/I 'IJ <I <1 <1 <1 <2
Ethylbenzene uag/L 'I <I <1 <I <1 '1 '2
Hexatchloroboutadiene ugF- '0.6 '0.6 '0.6 '0.6 <0 6 <0 6 <01.2
Isopropytbenzene tagf. <1 <1 '1 <I <1 <I '2
m-..pXylen, tag/I <2 <2 <2 <2 <2 <2 <4
MEK (2-Butanone) ag/IL 1260 618 265 301 8.33 B 1160 332
Methyl t-butyl ether (MTBE) tag/i. '5 <5 <5 <5 <5 <5 '10
Methylene chloride tag1. '1I <I < 1 0 341 B <1 <1 '2
MIBK (niehy!isobtatyl ketone) ug/L '10 <10 <10 <10 '10 <10 <20
Naphthalene ug/L <I <1 ' '1 <I <I '2
n-Butylbenzene ug/I <1 <1 '1 < <I '1 '2
n-Prapytlenzeno tag/I '1 '1 < <1 <1 <1 <2
o-Xylene tag/I. <1 <1 <1 '1 <1 <1 <2
p-Isopropyltohuene UWgL 'I'I< <1 <1 ' 2
sec-Butyllbenznan tagL '1'1' <1 <I 'I <~2
Styrene tagI <1 'I 'I 'I <I <1 <2
tert-Butytlenzene ug/I <1 <1 <I <1 <1 'I <2
Tetrachloroethene uag/I. 2 52 '1 0.842 J 7.07 0 371 J 0 866)i 3.43
Tolutene uag/l. <1 'I <1 '1 <1 <1 '2
trons-1,2-Dlchloroothene tag/I- 031 J '1 <I 0 404 J <I 'I '2
trans-11,3-Dichloropropene, ug/L <I~ <1 <1< <1 <1 '2
Trichionoelhene J9g/I 5.85 <1 2.54 38.2 <1 3.17 13.8
Trichlorolluormethanw, ag/I. <I) <1) <1 '<1 <1)j <I <2
Vinyl acetate ag/I. <5,1 <SR <5 ) ~ , <5) <R <5 <10
Vinyl chloride tag/L 01798 <I <1 0.884) '1~ 2.37 '2

'.Not detected above Reporting Limit (RI.)
J: Estimated resutal based on QC data or report.
II: Estimated resufl possibly biased high or flab*
R. Datum rejected based tapon QC data
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TABLE DA4
VOLATILE ORGANIC COMPOUNDS. EIGTH QUARTER SAM.PLES

YEAR TWO REMEDIAL ACTION OPERATIONS REPORT
Main Instalaio -Defense Depot Memphis. Tennessee

Well la 1W101-090 DR1-3 MWN-lOIS MW-101T PMW101-01A PMW10I-0B PMW101-2A
DUP

Lab ID L08120376-01 L08120376-18 L08120343-06 L08120343-05 LD8120243-09 L08120243-10 L.08120243-13
0ate 12J111/20G8 12/11/2008 12/10/2008 12/10/2008 12/8/2008 1218/2DOS 12/8/2008

Area TTA-1 101 TTA-I 101 TTA-1 101 TTA-l 101 nTA- 101 TTA-I 101 TTA-1 101
Anstyte Units
1,1, 1,2-Tetrachloroetlhane ugit <0 0.5 05 0 5 <o.5 <Os < 0.5 <0 5
1,11,1-Trichtorcethane ug- <1 1 ~ <1 1 <1 <1 I I

I.1,2,2-Tatrachbroethans WgIL <0.5 '0 5 <0.5 '0 5 <0.5 <0 5 <0,5
1.l1,2-Trichloroethane ugf. <1 < < <I <1 <I <1
1.1-Dlcigrloethane u91 ci <1 ci <1 '1 <1 c
1,1.Dichlonoelhene ugIL 0 503 J <1 <1< <1 <1 <1
l.11-Dlchlotopropeno ug/L <1 <1 <1 <1 <1 <1 <1
1,2,3-Trichtorobenzene u91L Cl <1 <1 ci <1 <1 <1
1,2,3-Trichioroprolpane ug/L <1 <1 <I '1 <1 <1 <I

1,2A4-dchtoroberutene ug/L <1 <I <1 <1 < <1 <1

1,2,4-Tirmethlybenuene ug/t <1 <1 <1 <1 <I <1 <1

1,2-Dibronio-3-ch~loroprolpane ug/L <2 <2 <2 <2 <2 <2 <2

l,2-Dibromoethane ugh. <I <I <1 <1 <1 <t <
1.2-Dchlomlrbenrene ug/L <1 <I <1 <1 Cl <1 <1

1l2-Dichloroethare ug/. 0 262 J '05 <0.5 '0 5 <0.5 <0.5 <0.5
1.2-Oicbhoropropane ug/. 1.25 ci <1 '1 ci <1 <1
1.3,5-Trmethytbenzene ug/L ci <1 <I <1 ci <1 <1
i,3-Dlchborobenzene ug(L <1 <I <1 ci <I <1 ci

i.3-Dichloropropane ugh. <0 4 <0.4 <0 4 <0.4 '0.4 <04 <0,4
1,41-Dichborobenzarne tfLt <0.5 <0.5 <0.5 <0.5 <0 5 <0.5 <0 5
I-Chlorohexne uglL. ci <1 <I <I ci <1 '1
2,2-Dichloropropane ug/L <1 <1 <1 '1 ci <1 ci

2-Chlonotoluene ug/L <1 < <1 <1 <1 '1 <I
2-Ilexanone ug[L. <10 <10 <10 <10 <10 <10 <10
4-Chlorotoluene ugIL <1 <1 <1 <I <1 <1 <I

Acetone ugh. 21 4 B 218 2.98 J -10.1 20.1 3 78J <10
Berzere, ugh. 0 263 B <0.4 <0 4 <0 4 <0.41 <0 4 <0.4
Bromobernzene ugh. <I <1 <1 <I < 1 88 <1
Bromochloromnethane ug/L <1 <1 <1 <1 <I <1 <I

Bromodichimromathrne ug/L <0.5 <0.5 <0.5 <0.5 <0.5 <0 5 <0.5
jonmolorm, ug/L ci ci <i <1 <I <1 <1

Bromometh~ane ugVL <1 <1 28 B 2.81 B <1 <1 J <1
Carbon disufilde ug/. <I <I <I <1 <1 5.62 <1
Carton tetrachloride ugVL <1 -c <1 <1 <1 <I <1
Chlorobenzene ugV. <0 5 '05 <0 5 <0 5 '0 5 <0.5 <0 5
Chloroethiane ugh. ci < <1 <1 -c <1 <I
Chlorofoni ugh- <0.3 <0 3 '0 3 <0.3 <0 3 '0 3 <0.3
Chorom~ethane ugfL 'I <1 <1 <1 <1 <1 <I

cis-1,2-Dichlonaeth~ene ugh- 194 16 5 29.1 51.2 16 8 60.3 J 31.2
cis-1l3-Dichloropropene, ugh. <0.5 <0 5 <0.5 <0.5 <0 5 <0.5 <0.5
Dibromochlorometl,ane ugh. <0.5 <0.5 <0.5 <0.5 cO 5 <0 5 <0 5
Dibromomethane ugh. <1 -ci c <1 <1 ci <1
Dichlorodifluonmnetane ugt. <1 <I <1 <1 <1 <1 <1
Ethytbentene ugt. '1 <1 ci <1 <1 <I <1

Hexachlorobutadlene ug/. <0.6 <0.6 <0 6 <0 6 <0.6 <0 6 <0.6
IsopropYtberurene ugh.L < <1 <1 <1 ~ <1 <I <I

m-,P-XyIene ugh. <2 <2 <2 <2 <2 <2 <2
MEK (2-Butanone) ugh. 254 4 39 B 24 8 41.1 291 40.1 J 7.85 J
Methyl 1-buty! ether (MTBE) ugh. <5 c5 0 596 J 0.52 J <5 <5 c5

Methylene chloride ugIL ci <1 <1 <1 <1 <1 <I
MIBK (methyl isobuty! ketone) ug/L <10 <10 <10 <10 <10 <10 <10
Naphthalene ug/L <1 <1 <I '1 <I 1.39 B ci

n-Butytbenzene ug/L ci ci <1 <1 <1 <1 <1

n-Propylbnzene ugh. -c ci <1 <1 <1 cl <i

c-Xytene ughl. <1 -ci ci <1 <1 c <1
p-lsopropyltokuene ugVL. I< <1 <1 <1~ <I <

sec-Butyllbenasne ugh1. <1 <1 <1 <1 <1ci<
Styrene ugt. <1 ci <1 <I <1 -i <1
Iert-Butylbpenzene ugIL <1 <1 <I <I ci <1. -c

Tetrachlioroehene ug/L 4 11 2.59 47 16.5 2.41 1 72 24
Totuene ug/L <1 <1 i ci <1 <I <I
trans-1.2-DichlorOethene ugh. <1 <I <1 <1 <1 <I <1
trans-11,2-Dichloroproperle ugh. c <1 <I <1 <1 <1 <1
Tuichlrotsoherv ugh. 16 3 1.32 0.923 J 1.63 <I 1.84 2.28
Trichlorofiuorometh~ane, ugh. < J <1 cI <I <I <1 <
Vinyt acetate ug[L <S R <5 <S R <5SR <S <Si. '5

Viny! chiodide ug/L <1 ci <l Cl <1 ci

<: Not detected above Reporting Uimit (RL)
J: Estimated resuft based on QC data or reporb
B: Estimated resuft Possibly biased Ngh or fasis

R. Datum rejected based upon QC data
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TABLE DA4 1-013261
VOLATILE ORGANIC COMPOUNDS, EIGTH QUARTER SAMPLES

YEAR TWO REMEDIAL ACTION OPERATIONS REPORT
Main Installatlon -Defense Depot Memphis, Tennessee

WellID PMWI01-02B PMAW10I.03A PMWI01-03A PMWI1O-03B PMWI01-04A PMWI01-04B PMWI0I-05A
* f" "IL DUP

Itb IC L08 2243-14 L08120243-15 L08120243-08 L08120243-16 L08120243-17 108120343-08 L08120343-09
Date 12/812008 12/812008 12/8/2008 12/8/2008 12/8/2008 12/10/2008 12/10/2008
Area TTA-l 101 HTA-1 101 TTA-I 101 TTA-I 101 HTA-i 101 TTA-1 101 TTA-1 101

Anati't Units
1,1,1,2-Tetrachloroothene u(L. <0.5 '0.5 <0.5 <05 <0.5 <0.5 <0.5
1.1.1-Trichlorothane ugL <1 <I <I <1 ci <1 <1
1,1,2,2-Tatrachlorowthane 41. '0.5 <0.8 '0.5 '0.5 <0.5 <0.5 <0.5
1,1,2-Tuccuoroeth~ane ugf. cI <1 <1 'I <1 '1 <
1,l-Dichloroethane ug/L <1 <1 <I '1 '1 <I <
1,l-Dlcttroathens ugf1. 1 '1 <1 <1 <1 <1 <1
1.1-Dlchloropropene oWtL "1 <1 'I ci <I <1 <
l.2,3-Trichblrobenzere owvL. C <1 'I <1 <1 <1 <1
1,2.3-Trichloropropane Ug/l. <1 <1 <I <I <1 -ci <I
1,2,4-Trichlorobenzere VL. <I <1 <I <1 <1 <1 <I
1,2.4-Trimethylbenzene uiL. '1 '1 <1 '1 <1~ <1
l.2-Dibromo-3-chloropropsne uWL. <2 '2 <2 <2 <2 <2 '2
1.243ibromolethare ug/t <1 <1 <1 I <1 <1 <I
1.2-Dichlorobenzene uq1L <1 <1 <1 <1 <1 <1 <1
1,2-Dichloroethane u/L. '0.5 '0.5 '0.5 <05 '0.5 '05 <05
1,2-Dichloropropane ug/L <1 <1 <1 '1 <1 <1 c
1,31,5-Trimiethybenzene ug[L <1 ci <1 c <4 <1 <1
1.3-Dichtoroberubne ugWL 'I ci '1 <1 '1 ci <
I1.3-Dcllotioiopropasne u911L <0.4 <04 <0.4 <0.4 <0,4 <0.4 <0)4
1A.4Dlchborobernzsne ogL '0.5 <0.5 <0.5 <0 5 <0.5 <0.5 <0 5
I-Chlorohexane ugIL- < <1 '1 <I ci c <1
22.2Dichloropropane .UVWL ci< <I <1 <1 < <1 0 ~
2-Chlorotoluene ug/L 'I -' <I <1 <I < <1
2-Hexanone uo1. '0 <10 '10 '10 10 <10 <10
4-Chlorotohiene ug/L <1 <1 <1 <1 <1 ci <1
Acetone ug/L 3.73 <10 10 <10 <10 <IOJ <10j
Benzene ugiL <0.4 <0 4 <0.4 '0 4 <0.4 <0) 4 '0.4
Bromobhenzene ug/. <1 <1 <1 <1 <1 < <
Bromochlomomethane ugVL < <1 <1 <1 <I < <
Bromodichloromothants ugt <0 5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Bhomoform ug/L 'I 1 ci <1 ci <1 <1
Bromormethane uWIL <1 <1 <1 <1 <1 <1 <
Carbon disulfide ugh. '1 -ci '1 -i <1 '1 <
Carbon tetrachlodide ugfL <1 ci <I <1 <1 <1 <1
Chlorobenzene ugf- <0 5 '0 5 <0.5 cC 5 '0.5 <0 5 '0.5
Chloroethane ug. <1 <1 <1 <I <1 <I <1
Chloroform ug/L <0.3 cC 3 '0.3 '0 3 -cC 3 <0.3 -cO.3
Chloromethane ugh. <1 ci <1 <1 <1 <1 <1
cis-1l2-Dlchlorcethene ug1. 55 73 67.1 60 8 60.7 26 69.8
cls-1i3-D1chloropropen, ugh. <0 5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Dibromochlorometh~ane ugh. <0.5 <0 5 <0 5 '0.5 <0.5 <0 5 <0.5
Dibromomethane ugf. <1 <1 < <1 '1 -ci '
Dichlorodufluonrometthane ug/L <1 <1 1 <1 <1 <I <I
Ethyllbenzene, utigh 1 <1 -ci <4 <1 <1 '1
Hexachlorobutadiene ug/. <0.6 '0.6 <0 6 <0 6 <0.6 <0.6 <0.6
Isopropyltbenzene ugh? <1 <1 <1 <1 <1 <I <1
m-,p-Xylene tiAt <2 <2 . 2 <2 '2 <2 <2
MEK (2-Butanone) oWL. 4 35 J <10 <10 3 34 J <10 <10 <10
Methy! t-butyl ether (MTBE) ug/L <5 .5 -c <5 <5 <5 0 542J
Methylene chblode ug/. 1 <I <1 '1 <1 <1 <
MIBIK(methyl isobutyl ketone) ugh. -d 10 '10 <0 10 <10 <10 100
Naphthalene ug/L <1 <1 <I -c < <
n-Butytoenzene tight <1 <1 <I <I 'I<1<
n-propytenzem, .4/1. < -c <1 <1 <I< 1
o-Xytene tight -ci <1 <1 <1 ' <1
p-Isopropyttotuene ug/. <I <I '1 '1 <1 '1<
sec-Butylbnzene Uo1t <1 '1 ci <1 <1 <1
Styrene ugf- <1 <I <I <I <1 'I <1
tert-Butylbenrene oW1L <1 <1 <I <1 <1 <I <1
Tetrachloroothene ugh?. 4.03 ClA766h 0.663 J 5.75 13 9 37 0 812 J
Toluene ugh. ci -ci <1 -ci <1 '1 -
trans-1.2-Dichlorcethene u/L. 0 375 J <1 1.07 <I <I <1 <I
trans-l,3-Dichloropropene ughL <I <I <1 <1 <1 <1 <I
TrIchloroethene ogWL 5.41 <1 0 273 J 0 958 J 2.65 5.02 0.422J
Trdchloroltuoromethane, uigh < <1 <I <I < <1 ~
Vinyl acetate ugll. <5 <Si1 -5 c5J <SJ <SR <R
Vinyl chloride ug/. <1< 1<1< I'

<: Not detected above Reporting Limit (RL)
J Estimated rmult based on 00 datm or repor
8 Estimated result possibly biased high or ft
R: Datum rejected based upon 00 data
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104. ~~~~~~~~~~~~~TABLE D
VOLATILE ORGANIC COMPOUNDS, EIGTH QUARTER SAMPLES

YEAR TWO REMEDIAL ACTION OPERATIONS REPORT
Main Intatifation -Defense Depot Memphis. Tennessoe

WeullD PMW10I-OB PMWI10106A PMW101.06A PMW10I-O6B PMWI01-07A PMWII0"7B PMWIO1-08A
DUP

Lab D LOS120343-10 L08120343-11 L.08120343-07 L08120343-12 L08120343-13 L08120343-16 L08120376-16
Date 1211012008 12110/2008 12110/2008 1210102008 12/10/2008 12/10/200 12/11/2D08
Area TTA-1 101 TTA-1 101 TTA-1 101 TTA-1 101 TTA-1 101 flA-1 101 TTA-1 101

Analyte, Units
1.1.12.-Tetrachlorothane tolL <05 <0.6 '0.5 <05 <0.5 <0.5 '0.5
11,11-Tntchloroethane ug/. <1 <I <I '1 <I <1 <1
1I1,2,2-Tetrachloroethare ug.91 <0.5 '0.5 '0.5 <0.5 <0.5 '0.5 '035
1.1.2-Tirchloroeth~ane ug/L <1 <I '1 <1 <I <1 Cl
1.1-Dichlomoethane ugh. 0 293 J <1 <1 '1 <1 <1 <1
11-.Dicilooethene ug/L <1 <1 ci <1 <1 ci <1
1.1-Dlchboropropeme ugI. '1 <I <1 <1 <I <I <1
1,2,3-1-dchlorotbenene ugh. <1 <1 <1 <1 <1 <1 <1
1,23.3Trichloproplopne ugh. '1 <I <1 <1 <1 <1 <1
1.2,41-Trdchlonotbenzere ugh. <1 Il <I <I <1 <1 <1
12,24-Tuimethythenzene, ug/L <1 I1 <I <1 <1 <1 <1
l,2-Dibromc-3-chloropropane ugh. <2 <2 <2 <2 <2 <2 <2
l.2-Oibromosthaft ug/t <I c <1 <1 <I <1 <1
1.2-Dichlorobenzene ugVt <1 <1 <1 <1 <1 <1 <1
1.2-Dichlbroethare -ughl. 0 293 J '0 5 <0.5 '0 5 '0.5 <0.5 <0.5
1,2-Dichloropropane ug/L 1 32 Cl <1 <1 <1 <1 <1
1.3.5-Tritnethylbenuoene ug/L <1 <1 <1 <1 <I <1 <1
l,3-Dichiprobenzene ugh. <1 <1~ <1 <1 <I< <1
1,3-Dichloropropane ugh. <0.4 '0.4 <0 4 <0.4 <04 <04 <0.4
1,4-Dlchlonotbenzone Ug/t <05 <0.5 <0.5 <0 5 <0.5 '105 <0.5
l-Chlorohexane ugh. '1 <1 <I <1 <1 <I 1
2,2-Dichloropropana ug. <I 'i <1 <I <I <1
2-Chlorotoluene ugh. ci ci '1 ci <1 cic
2-Hexanone ugh. <10 <10 '10 <10 <10 '10 '10
4-Chlorotoluene ugh. I1 <1 <ci <1 -'1 ci
Acetone ug[L <00 J 10 J <10OJ <00J <10j J 10 J 20.88B

Benzene ugh. 0.169 J <0 4 <0.4 <0,4 '0 4 <0.4 <0.4
Bromotbentene ugIL <1 '1 <1 <I <1 <1 <
Bromochloromethane ugh. ci <1 <I ci < <I
Bromodichloromethrvae ug.191 '0.5 <0 5 <0.5 <0.5 . <0 5 <0.5 <0.5
Bromoform ug.191 < <1 <1 'I <1 <1 ci
Bromomeffiane ugh. 2.83 8 '1 <1 <1 29 B <1 <1
Carbon disultlde ugh. <1 <I <l <1 <1 <1 so
Carton tetrachioride ugh. <1 <I '1 <1 '1 <1 <1
Chlorobenzenme ug/l. <0 5 <0 5 '0.5 <0 5 <0.5 <0 5 <0 5
Chlorowthane ughL <1 '1 <1 '1 <1 '1 '1
Chloroforn, ug/L 0.3 <0.3 <0 3 <0 3 '0 3 <0 3 <0.3
ChlIonomethane ug/L <1 < <1 <1 '1 <1 '1

cds-1,2-Dichlomoethene ug/t. 57.4 3 63 3.43 31.9 <1 1 39 7.16

cis-I1.3-Dichltopropene ugh. '035 <0.5 <0.5 <0 5 <0.5 <0 5 <0.5
Dibronmochlormmethane ughL <0 5 <0.5 <0.5 <0 5 <0.5 <0 5 <0.5
Dlbronmomelthane ugh. <1 <1 <I<1 <I<1<
Diehlorodifluoromethane ugh.. ' <1<4< <I <1 <
Ethylbienzene ugh. <I~ <1 <1 <1 <1 II
Hexachlorobutadiene Ugh. <0.6 <0 6 <0.6 <0 6 <0.6 <0.6 <068
Isopropyllbenzene ugh.. <1 <I <1 < <1 <1 ~ <I
m-,p-Xylene ugh. <2 <2 <2 <2 <2 <2 <2
MEIK (2-Butanone) ugh. 5.31 J 3.47 J 3.38 J 8 08 J <10 '10 169
Methyl t-butyl ether (MTBE) ugh. c5 <5 <5 -'5 <5 <5 0 68J
Methylene chloride ug/L <1 <1 <1 I < 1 <1 < 1

MuRK (methyl isobuty! ketone) ug/. <10 <10 <10 '10 <0 <10 <00
Naphthalene ughl. < 1 <1 <11 < 1 'I < 1
n-Butylbenzene ug. < 1 -C <1 1 '1 < I < 1
n-Propytewnren Uwl. <I< I <1 I1 < I
o-Xyteme ugh.- 1 <1 <I < 1'1< I
P-Istopropyltoluene ugh. < I < II < 1 < 1
sec-Butytbernerne ugh.. < I I < 1 < 1 < 1
Styrene UVh. -c < I <1 '1 I1 'I
tert-Butytbpernsee ugh. < I < 1 <1ci< '1
Tetrachlomrothere ug/L 26.1 0 341 J 0,357 J <1 0 527 J 13.3 65 4
Toluene ugil. <I <1 <1 <1 . j ' < <1
trans-1,2-Dichloroothene ughL. <1 <I <1 '1 'I <1 <1
trans-1.3-Oiehloropropene ughl. <I <1 <1 <I <1 <1 <I
Trlchlorroathen, ugh. 77.8 0.266 J <1 <1 24 5 9.88
Trlchloroifluoromothare ugh. 1 < <1 <1 < ' <1
Vinyltacetate ugh.- <SR <SR1 <SR <S R <SR <SR -cS
Vinyl chloride ugh. '1 <1 < <1 ci <1 <1

' Not detected above Reporting Limit (RL)
J: Estimated result based on QC data or report
8: Estimated result possIbly biased Ngth or fail
R: Datum rejected based upon OC data
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TABLE 0-4

VOLATILE ORGANIC COMPOUNDS. EIGTN QUARTER SAMPLES
YE-AR TWOREMEDIAL ACTION OPERATIONS REPORT

Main Installation -Defense Depot Memphis. Tennessee

Well IC PMWIOI-08B PMW1O1-0883 1W85-0I 1W85-02 1W85-05 IWN85-0l6 1W92-01
DUP

Lab ID L08120376-17 L08120376-12 108120452-03 108120394-15 L08120452-04 L08120394-16 108120478-11
Date 12/1112008 12/1 1/2008 12)15/2008 12/12/2008 12/11/200S 12/12/2008 12/16200
Area TTA-I 101 TTA-1 101 flA-2 TTA-2 TTA-2 TTA-2 TTA-2

Analate Units
1.1.12.2Tetrachlomothane ug)L cO5 '0.5 '05 <0 5 <0.5 '05 <25
.1,1-.Trlchloroethane ugfL. <1 <I <1 ci <I <1 <5

1,1,2,2-Tetrwhchoroathane ugVh '0.5 <0.5 '0.5 '0.5 <0.6 <0.5 '2.5
1,I,2-TrichIoroethane ug/L <1 <I Cl <1 <1 Cl <5
IM-Dichboroethane ugIL- 0543J 0.533 J <1 <1 <I <1 <5
1,1l-Dichbromethene ugf. 1.91 1 64 <1 1 <I <1 <5
1,1-Didhloropropene, ugfL. <I <1 <1 <1 <1 < 1 <5
l,2,3-Trlchloobenzene ugfl. <j 1 < I ci <1 <1 <5
1,2.3-Trlchloropropane ugfl. <I <1 13.6 14 18.7 17.7 <5
1.2.4-Trichloroberzene ug/L. <I <1 <1 <1 < <1 <5
1,2.4-Trlmethylbenzene ugAl. I '1 <1 <1 <I <1 <5
l1,2-Dibromo-3-chloropropane ugIL <2 '2 <2 '2 <2 <2 100
1,2-Dibromoathans ugh. < ci <1< i 1
1.2-Dichlorobenzne ugh. < <I <1 I1<1<
1 2-Dichlorethane ug/L <0.5 0.255 J '0.5 <0 5 <0.5 <0 5 <25
1.2-Oidhtoropropane ugh. 1.24 1.24 0238 J 1 84 0.302 J 2.813 <5
1,3,5-Trinjethiybenzene ugh. <1 < < I < <1 <1 <5
1,3-Dichlorobenzene ugh. ci < I 1 <1 <1 'I <5
1,3.D-Olhloropropane ugh. <0.41 <04 <0.4 0 939 <0.41 2.67 <2
1,4-Dichlorobeneene ugh. <0.5 <0 5 0.3838B 0.28 8 0.2758B 0.432 B <2.5
I-Chlorohexane ugIL '1 <1 '1 <I '1 ci '5
2.2-Dichloropropane ugh. <1 <1 <1 <1 <1 <1 <5
2-Chionotoluene ugh. ' <1 <I <1 <I ' <5
2-Hexanone ugtL <10 <10 '10 <10 <10 <10 <50
4-Chlorotoluene ugVL <1 'I < <I <1 <1 '5
Aostone ug/. 34.2 8 23 28 47.48 88 7 34.58B 40.9 '50
Benrene ugh. 0.4328B 0 4258B 0. 1398 <0~4 0.125 8 <04 <2
Bromobenzene ugh. <1 <1 <1 -c <I ci <5
Bromochlovromethane, ugh. <I ' <1 <1 <1 Cl <5
Bnorodichloromettians ug/L <0.5 <0 5 <0.5 <0.5 <0.5 '0 5 <2.5
Bromofonm UgIL <I <1 <1 <1 <I <1 <5
Bromomethane ugh. <1 <1 <1 <I <l <I 5
Carbon disulthle ugh. 1 15 1.37 0.753 J 2 02 0.581 J 1 25 3.35 J
Carbon tetrachloride ughl. <1 <1 <1 <1 <1 0 908Ji '5
Chlonobeenzene ugh. '0.5 <0 5 <0.5 <0.5 <0 5 '0.5 <2.5
Chloroethane ugh. <1 < <1 <I <I <I <5
Chloroform ugh. 0 169 J 0.174 J 18.6 7 01 37.8 6.23 <1.5
Chloromethane ugh. <I <1 <I <1 <1 <1 <5
cis-l,2-Dichlorothene ug/L 172 168 21.7 4286 70.8 36.7 97
dis-l1,3-Dlhloopiropamne ugh. <0.5 <0.5 <0.5 <0.5 '0 5 '0.5 <2.5
Dibromochloromethane ug/L <0.5 <0.5 <0 5 <0.5 <0.5 <0 5 <2.5
Dibommomethane ug/Ll <1 ~ <1 <1 <1 <1 <I 5
Dichlorodifluoromethane ugh1. <1 <I <1 '1 <1 <I <5
Ethybenzene ugh. <I <1 ' <1 <1 '1 <5
Hexachlorobtjtaidiene ugV. <0 6 <0 6 '0.6 <0 6 <0 6 <0.6 <3
lsopropylbenzene ugh. cI < <1 'I cI <I '5
rn-,P-Xyle ugVL '2 <2 <2 <2 <2 <2 <00
MEK (2-Butanone) ug/L 153 141 262 3310 703 2210 920
Methyl t-butyl ether (MTBE) ugh. <5 0.559 J <5 <5 <5 <5 <25
Methylene chloride ugA. <1 <1 14.6 5.17 8.28 1 938B <5
MIBK( (rnethyl isobutyt ketone) ugh. <10 <10 <10 <10 <10 <10 <50
Naphthalene ugh. cI <I <I <1 <1 <I <5
n-Butylbenzene ugL <1 <1 <1 < I <I <1 <5
ni-Propyllionzenin ugh. <1 <1 <1 <1 <1 <1 <5
o-Xylene ughl. ci <1 <1 <1 <1 <1 <
0-lsopropylvoluene ughl. <1 <1 <1 <1 <I < 1
sec-Butylbenzene ug& <1 1 <1 <1 <1 <1 <5
Styrene ug/. <1 <1 <1 <1 <1 '1 <5
tert-Butyllbenene ugh. < <I0 <I <1 < <1 <5
Tetrachloroethene, ug/L 25 4 24 7 10 6 3 2 8.34 3.18 <5
Tokuene, ug/l. <1 <1 <1 <1 <I <I <5
trans-1.2-Dichloroethene ugh. 0.264 J <1 <1 <I <I <I <5
trans-l,3-Olchloropropene ugh. '1 '1 <1 ci <1 <4 <5
Trichtroethene ugh. 103 102 3.4 2.11 6 23 2.07 '5
Trichlorofluonomethane ug. ci < I <1 I1c <I < <5.1
Vinyl soetate ug/L <5 <5 <Si1 <Si <5.1 <5) <25 R
Vnyl chloride ug/h. <1 <1 <1 <I <1 <I1 <5

<Not detected abowe Reporting Limit (RI)
J: Estimated result based on 00 data or reportb
8: Estimated resuft Possilby biased high or tals,
R: Datum rejected based upon QC data
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TABLE D-4

VOLATILE ORGANIC COMPOUNDS, EIGTH QUARTER SAMPLES
YEAR TWO REMEDIAJ. ACTION OPERATIONS REPORT

Main Installtfion -Defense Depot Memphis. Tennesse

Well ID 1W92-02 1W92-03 1W92-04 1W92-05 1W92-06 1W92-07 1W92-08

Lab ID L08120478-12 L08120452-02 L08120512-08 L08120512-04 L08120512-05 L08120512.01 L08120512.02
Date 12)16/2008 12/15/2008 12/17/2008 12)17/200B 121171208 12/17/2D08 12/117/2008
Area TTA-2 'TA-2 TTA-2 TTA-2 TTA-2 TTA-2 TTA-2

AnalvyI, Units
1,1,1.2-Tetrachlonethane ugIt <2.5 CO 5 <0 5 <0.5 <0 5 <2.5 <0.5
1,1l-Trichtoroethane ugh. <5 I <1 <I <I <5 <1
1.1,2.2-Teftrchlorotthana, ug"L. <2.5 <0.5 <0 5 <0.5 <0.5 <2.5 <0.5
1.1,2-Trlchloroehane ugh. <5 <I <1 <1 <1 <5 <1
l,1-Dichbroethane ugh. <5 ci ci <1 ' <5 <1
1.l-Dichbronethen. iugh- <5 <1 ci <I <1 <5 <
Il-Dichloropropeane ugh. <5 <1 <1 Cl <1 <5 <1
1,2,3-TricchIorobenzene ugh. '5 ci <1 <I <1 <5 <1
1,2,3-Tnchloroprmpane ugh. <5 <I <I <1 <1 <5 60 3
12.24-Tnchlorobenzene ug/L- <5 <1 <I <1 <1 <5 <1
11,2.4-Trlmethyllenznuue ugh. <5 <1 <1 <1 '1 <5 <1
1,2-Dlbromno-3-chloropropane ug/L <10 <2 <2 <2 <2 <10 <2
1,2-Dibromoaftnan ug/. <5 <1 <I <1 <I <5 <1
1,2-Dichlorobensene ugh. '5 <I <1 '1 <1 <5 0 149J
1,2-Dichloroelhane ug/L '25 0 351 J <0.5 <0 5 <0.5 '2.5 1.1
1,2-Dichloropropame ugh. '5 '1 <1 <1 <1 '5 08a26J
l,2,35-Trlethylbenzene ug/. <5 I ci <I <1 <5 <1
013-Dch~brobanzne ug[L <5 <1 '1 <1 <I <5 <1
I1.3-Dichloropropane ug[L <2 <0 4 <0.4 '0 4 <0.41 <2 <0 4
l,41-Olchlonlobeinzne ugh. <2.5 0.224 S 0 2988B 0.215 B 0 2t2 A <2.5 0 277 8
1-Chlorohexane ugh. <5 'I <1 <I <I <5 <1
2,2-Oichloropropane ugh. <5 <1 <1 <1 '1 <5 <1
2-Chlonotolueme ugh. <5 <1 <I 'I <I <5 <1
2-Hexamone ughL. <50 <10 <10 <Ioj <I0i <S0OJ <lOJ
4-Chiorotoluene ughi. <5 'I <1 <I <1 <5 <1

Acetone ugh. '50 J 28 48 159 83 78.4 48.4 8 42.2
Bermene ugh. '2 01187 < 0.41 <0.4 <0.4 <2 <0.4
Bronotbenzene ugh. <5 '1 <1 ' <1 <5 <1
Bromochioronnethane ugh. <5 <1 <1 ci <I <5 <1
Bromnodichwaromatane ugh. <2.5 <0 5 <0.5 <0.5 <0.5 <2 5 <0.5
Bromofbnm ug/L <5 <1 <1 <1 <1 <5 <I
Bromonefthne ug/L <5 <1 <1 <I <1 <5 <1
Carbon disulfide ugh. '5 2 62 <I <1J cI0J <5J <1~J
Carbon tetrachloride ug/L <5 <1 <I <1 <I <5 <1
Chlonobenzene ugh. <2.5 <0.5 <0.5 <0 5 '0 5 '2 5 0 158J
Chloroethane ugh. <5 <I '1 ci <1 <5 <1
Chloroform ugh. 5 68 <0 3 <0.3 <0 3 <0.3 3 27 7.22
Chioronethane ugh. .c5 <1 <1 I ' <1 <5 <1
cis-1.2-Dlchlonoethene ugh. 139 147 77.3 20 7 7.28 52 3 101
dis-1.3-Diclitoropropner ugh. <25 < 0.5 <0 5 <0.5 <0.5 <2.5 <0 5
Oibronmochlormethlane ugh. <2 5 <0.5 '0 5 <0.5 <0 5 <2 5 <0.5
Dilbromomethane ugh. <5 <I <1 <I <1 <5 <1
Dichlorodifluoronmethane ugh. <5 <1 ci J < <1 <5 <1
Ethylben-rone ugh. <5 <1 < <1 <1 ~ '5 <I
Henutchlorobutacliene ug[L <3 <0.6 <0 6 <0 6 <0.6 '3 <0.6
isopropylbenzene ugh. <5 <1 I <1 <1 <5 <1
m-,p-XyIens ug/. <10 <2 <2 <2 <2 <10 <2
MEK (2-Butarono) ughl. 24 J 346 1920 J 2530 J 1870 J 1080 805J
Methyl t-butyi ether (MTBE) ugh. <25 <5 <5 <5 <5 <25 <5
Mettytene chloride ughl. <5 0 876 J 0.579 J 1 73 3.14 <5 4 42
MIBK (rethyllisobutylketone) ugh. <50 <10 '10 <10 '10 '50 '10
Naphthatene ughi. <5 <1 <I <1 <1 <5 <1
n-Butytonzene ugh. <5 <1 <1 ci <I <5 <I
n-Propytbinenza, ug/L <5 < <1 <1 <I <S <I
o-Xylene ug/. '5 <1 <1 <1 <1 <5 <I
p-Isopropyltoluenw, ugh. <5 <1 <I <1 <1 <5 <1
mc-Butylbernman ugh. <5 <1 <1 ci '1 <5 <1

Styrene ugh. <5 <I <I <1 < I <5 <1
tert-Butylbenene ug[L <5 <1 <1 <I <I1 <5 <1
Tetrachloroethene ugh. <5 0 924 J 2.89 6.56 7 44 4.32 J 3.03
Toluene ug/L <5 <I <1 <1 ci '5 <1I
trons-1,2-Dichbromthene ugh. <5 <1 ci c <1 <5 c
trans-1,.3Dichloropropene ugh. <5 <1 '1 <1 <1 <5
Trichloroethene ug/Ll <5 <1 0.497 J 0.785 J 0.866 J <5 0.987J
Trichlorolluoromethane ugh. <5 <1 '1 <1 < I <S <1
Viny! acetate ugh. <25 R <5 <5j <S R <5SR c25SR <SR
Vinyl chloride ugh. <5 <I 0 367 J <1 <1 <5

<: Not detected above Reporting Limit (RL)
J: EstImated result based on QC data or reporrt
8: Estimated result possibly, based high or filli
R: Datum rejected based upon QC data
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VOLATILE ORGANIC COMPOUNDS. EIGTH QUARTER SAMAPLES
YEAR TWO REMEDIAL ACTION OPERATIONS REPORT

Main Installation - Defense Depot Memphis. Tennessee

Well ID DR2-1 CR2-5 IW-Ol MW-85 PMW85-01 PMW85.04 PMW85-05
Lab ID L08120394-17 L08120512-03 L08120343-20 1.08120512-06 L08120243-20 L.08120243-21 L08120243-22
Dafe 1211212008 12117r2008 12110/2008 12/1712008 1218/2008 12/8/2008 12/8/2008
Area UTA-2 TTA-2 TT'A-2 TTA-2 TTA-2 TTA-2 TTA-2

Anslyt, Units
1.1,l,2-Tetrachloroothane ugh. <0.5 <0 5 '0.5 <0.5 <05 '05 <0.5
1,1,l-Tfichloroemhane ugh. '1 *. %1 ci <I '1 ci c
l,1,2,2-Tatrachloroethane ug1h4. '0.5 'o5 ( 0.5 0.498 J <0.5 '0.5 <0.5
1.1.2-Irichioroet~hane ugh. '1 <1 <1 '1 ci <1 '
Il1-Dichllonoethane ugh. '1 '1 ci ci ci ci c I
11-Dicheroethene ug/L <1 -c1 <1 ci ci ci <I
1.1-Oichlororopene ugh1. <1 <1 <1 ci ci <1 <1
1.2,3-Trichorobenzene ugf. ci Cl ci <I <1 '1 ci
12,2,3-Tntchloropropmne ughi. <1 31,1 1 1 42 16.2 85.5 ISO
1.2,41-Tdchlorobenzene ugh. < <I <I <I <1 < <1
1,2,4-Tnmethytlbenzene ugh. <I ' <1 < 1 ~ < <1
1,2-Dibromio3-oliloropropane ugh1. <2 '2 <2 <2 <2 '2 <2
1,2-131bromcefthare ugh. <1 ci <1 <1 '1 <1 <1
1,2-Dichlorobenzene ugV. <1 0.1774 J <1 <1 ~ 0 199J 0.3984J
1.2-Dichloroethane ugr. <0.5 0 415 J 0.31 8 J <0.5 <0 5 <0.5 <0.5
I,2-Dichlopropopane ug/L '1 <1 0 4284J '1 4 27 0.8994J
1,3,.5-TrImnelhyllbenzene ugh. <1 < 1 <1J 1 c I <1 '1<
1,3-Dichlomobemzne ugh. < I i <1J <I <I <1 <1
I1.3-Dlchloropropane ug/L <0.4 <0 4 <0.4 <0 4 <0.4 3.78 <0A4
1.4-Dichtrobnzsne ugh1 0.2658 '0 5 <0.5 <0.5 <0.5 <0.5 <0.5
1-Chiorohexane ug/L Cl <1 <I < <1 <1 <I
2.2-Dlchloropropone ugIL <I <1 <1 <1 <1 <1 <1
2-Chionototuene ugh. <1 < <I <1 <I ' <1
2-Hezanone ugIL <10 <10 J 2.64 J '10 <10 <10 <IC
4-Chlorotoluene ughl. <1 <I <I <1 <1 <I <1
Acetone ughL 4 93J <10 1134 J<10 28.2 J 15J 62.2J
Benzene ugh. '0.4 <0.41 <0.4 '0.4 '0 4 0. 1874J 0 2254J
Bromobenzene ugh. <1 <i <1 <ci <1 <1 <I
Srormochlonomethane ugIL <I <1 <1 <1 <I <1 <I
Bromodlcocioronethane UgL <0.5 '0 5 <0.5 <0 5 <0.5 <0 5 <0.5
Bromotorm ug/l. <1 <I <1 <I <I <1 <1
Bromonnethane ug/L '1 ci <1 <I <1 -c <1
Carbon disulfide ugh. ci <14 <1 <<I 1.34 1.62 4.8
Carbon tetrachlonde ugh- 20 4 112J 'I 78.2 0 942 J 0.857 J 44.54J
Chioroberizene ug/L <0.5 0 1484 J <0.5 <0.5 <0.5 0.328 J 0.435J
Chioroethane ugh. <I <1 <1 <1 <1 <I <1
Chloroform ugh. 918s 37 9 0.34 9864 784J 0.802 J 987 J
Chioromethane ugh. '1 <i <I <14J -c ci -c
cis-1,2-Dichloroethene ugh. 9.14 34 5 119 7.45 29 8 99.2 127
cls-13-Dichloropropene ug/L <0.5 <0.5 <0.5 <0 5 <0.5 <0.5 <0.5
Dlbromnochloromethane ug/L <0.5 -cC 5 <0.5 <0.5 <0.5 <0.5 <0 5
Oibromnomethane UgIL. <1 < <1 <1 <I <1 <1
Dichlorodifluonomethane ughi. <1 <1 <I <14J <I <1 <1
Ethybenzene ugh. <1 <I <I <1 <I <I <1
Hexachloroboutadiene ugh. <0 6 '0 6 <0.6 '0 6 <0 6 <0.8 '0.6
Isopropylbenzene, ugh. '1 <1 <1 <1 '1 <1 <1
n.-,p-Xykene ug/t- <2 '2 <2 <2 <2 <2 <2
MEK (2-Butanone) ug/L <10 <10 118 <10 34.3 2124J 28.34J
Methyl I-butyl ether (MTBE) ugh. <5 <5 <5 <5 <5 <5 '5
Methyloem chloride ug/iL < <1 <I <1 0 412 B <1 0.637 B
MIBK (melhylilsobuyl ketone) ugIL <10 <10 <10 '10 <I0 <10 <00
Naphthalene ugh. <1 <1 '1<1 -i <1 <1
n-Butylbpenzene ugh. <1 <I c <1 <1 '1 <i
n-Propyfrnzene ugh. -i <1 <I <I ci < <1
o-Xyiene ugh. <1 <1 <1 <I ' <I <I
P-Isopropyttotuene ugh. <1 <1 <1 <i <I <1 <1
sec-Butyllbemnen ugh. <I <I ci <I <I ci <
Styrene ugh. ci <I <1 <I <1 <ci <
tart-Butyllbenzene ugh. <1 <1 <1 <1 <1 <I <1
Tetrachloroethene ug/L 137 48 9 2 49 3684 22.5 0 894J 711
Tohjene ugh. <1 -ci <1 '1 C <1 <I
trans-1,2-Dichloroethene ug/L <1 1 07 '1 <I ci <1 c
"rns-1.3-Dkchlorpropeno ug/i. <I < <1 <1 <ci <1 <I

Trichitimethene ugh. 5.48 17 0 3534J 14.4 7.33 <1 26.6
Trlchktroftuoromethane ugh. <c <1 <I <1 <1 <i <I
Vinyl acetate ugh. <54 < SR <5SR <54 <5 <54 <5J
Vinyl chioride ug/L <1 <1 ci c <1 ii

c: Not detected albove Reporting Umit (RL)
4. EstImated result based on QC data of report
8: EstImated result possibb' biased high or fasis
R: Datum rejected based upon QC data
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~~~~~~~~~ ~~~~~~~TABLE 0-4
VOLATILE ORGANIC COMPOUNDS, EIGTH QUARTER SAM4PLES

YEAR TWO REMEDIAL. ACTION OPERATIONS REPORT
Main Installation - Defense Depot Memphis, Tennressee

Well ID PMW92-01 PMW92-02 PMW92-03 PMW92-04 PMW92-05 PMW92-06

Lab ID L-08120376-20 L08120376-21 L08120376-23 L08120343-18 LOS8120343-19 L08120243-19
Date 12/11/20108 12/11/2008 12/11/2008 12110/2008 12/10/2008 I128/2D08
Area TTA-2 TTA-2 TTA-2 TTA-2 TTA-2 rTA-2

Analyto Units
1.1,1,2-Tetrachloroethane Ugh. '0.5 <0 5 <0 5 <0.5 '0 5 <0.5
1,lA-Trichloroethane ugIL '1 I 'i <1 ci c

l,11,2,2-Tebrachloroethane ugh. <0.5 <0.5 <0.5 <0 5 <0.5 <0.5
1,11,2-Trichlowoethane ugh. ci <1 <I ci <1 <
I-D~ichloroethane ug/. <1 '1 <I <1 '1 <1
1,1-Dichiloroe~thene ug/t <1 ci <1 c11 ci <1
Il1-Dichlomoprop~en ug/. <1 <1 ci <I <1 ci
l12,3-Tn~chlorobenzerm, ugt. <1 <1 <I <1 <1 <1
1,2,3-Tdchloropropane ugtL <1 '1 <1 <1 <1 33.6
1,2,4-Tnchlorobenzene ug/. <1 <1 <1 <1 <1 <1
l,2,44Trmethllybenatene ugl. <1 ci ci <1 <1 <1
l,2-Dlbromo-3-chloropropane ugt. <2 <2 <2 <2 <2 <2
1,2-fltbromoethiare ugL <I <I <1 <I <1 <
1,2-Dichlourotbarzene ugh. ci <1 ci <1 z'1 0 427 J
1,2-Dichloroethene ugh. <0 5 <0.5 <0.5 <0 5 0 671 J 0.65
1,2-Dichloropropane ugh. <1 <1 0.427 J 0 289 J 0 457 J 20.7
1,3,5-Tirmethybmenzene ugh <1 < I <1< 1 <1 0 ~
1,31-Dichlorobennene ugh. <1 <1 <1 <1 <4 <1
1.3-Dichloropropane ugh.- <04 '04 <0.4 <0.4 <04 17.8
1.4-Dlchlombenzane ugh. 0.219 B 0.2188 ' 0.5 <0.5 <0.5 '0 5
1-Chlomhlexane ugV. '1 <I ci <1 ci c
2.2-Dichloropmpopne ugh. <1 <1 <1 <1 <1 <11
2-Chlorotoluene ugh. <1 <1 <I <1 <I <1
2-Hexanone ugF. '10 <10 <10 <10 <10 <10
4-Chlorotoluene ugh- <I <I '1 <1 <I <
Acetone ugh. 75.7 B 14 3B <10 <IOJ 18.2 J 12 3
Benzene ug/L <0.4 <0.4 <0 4 <0,4 <0 4 0 245J
Brornobenzene ugIL <1 <I <1 <I <1 <1
Bromochloromethane ugh. <1 '1 <1 <I <1 <1
Bromnodlchkonn~ettiae uWt. <0.5 <0 5 <0.5 <0.5 <0 5 <0.5
Brom~oform ug/. ci '1 <1 <1 <1 <1
Bromomethane ug/L <I '1 <1 <1 2.82 B <1
Carbon disuffide ugV. <1 0.91 .J <1 <1 '1 <1
Carbon tetractloride ug(L <1 <1~ < 1 1.33 0 849 J <1J
Chlorobenzene ugh. <0 5 <0.5 <0 5 <0.5 '0 5 0.435J
Chloroethane ug/t <1 <1 ci <I <1 <1
Chloroform ugh.- 0 387 J <0 3 0 151 J 2.13 5.73 <0.3
Chloromethane ugV. <1 '1 <1 '1 <1 <1
cis-12-Dichloroethene ug/. 5 58 99.2 159 152 33 9 193
cs-1,3-0lchlomroprcen ugh. <0.5 <0 5 <0,5 <0 5 <0.5 <0 5
Dibromochilormonthane ugh. <0 5 <0.5 <0 5 <0 5 <0 5 <0 5
Dlbromornetheme ugh. <4 <I ci <1 'I '
Dichlorodifluoromethane ugh. 1 <1 <1 <1 <1 c
Ethytbenzene ugf- <I 'I '1 '1 ci
Hexachlorobutadiene ugh. <0.6 <0 6 <0.6 <0 6 <0.65 <0.6
tsopropytbernzene ugF. <1 ci <I <I <1 <I
m-,p-Xylene ugh. <2 <2 <2 <2 <2 <2
MEK (2-Butanone) ug/L 131 44 3 B '10 3 12 J 32 1 13.3
Methyl I-buty! ether (MTBE) ugil. <5 '5 <5 <5 <5 <5
Methylene Chloride ugh. <1 <1 <1 <1 <1 <I
MIBIK(methylisobuty! ketone) ugh. <10 <10 <10 <10 <110 <00
Naphthalene ugh. <1 <I <1 <1 <1 <1
rn-Butytberuzeme ugh. <1 <1 <I <1 <I <I
n-Propylberzene ugh. <1 <1 <I <1 <1 <1
o-Xytoene ugh. '1 <1 <i '1 ci c
p-Isopropyltoluene ugh. <I <1< <1 <1 <1
sec-Butylbmnzere ughI <11< <1 -11 <1 '
Styrene ugiL '1 <1 <1 <I <1 <1
tert-Butylbenzene ugh. <1 <1 <I <1 <1 <I
Tetrachborothene ugh. 5.32 <1 33.3 14 55 2 0 67 J
Tokiene ugh. <1 <I <I <1 <I <I
trans-1i2-DiChImoeothene ugh. <I <I 0 339. <1 <I < I
trans-1.3-Dichloroproipene ugh. <1 <1 <1 ci <1 '
Trichlonoethene Ug/L <I <1 12.7 2.39 3.44 ci
Trichlorofluoromethare, ugh. <1 <1 <I <1 <1 <1
%Anyt acatite ugh. ~ <5 <5 <J <S1R <S R <Si
Vinyl chloride ugh. <1 <1 <1 <1 <1 <1

<: Not deteced above Reporting Limit (RL)
J,. Estimated result based o1n QC date or repo
B: Estimated result possibb' biased high or falm
R: Datum rejected based upon QC data
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TABLE D-5I 13 6
VOLATILE ORGANIC COMPOUNDS. NINTH QUARTER SAMPLES

YEAR TWO REMEDIAL ACTION OPERATIONS REPORT
Mamn Installatio, -Defense Depot Memphis, Tennessee

Well ID 1W21-01A 1W21-01B 1W21-02A 1W21-2A 1W21-02B 1W21.03A 1W21-03B
DUP

Lab 10 L09030379-7 10903041"-7 L09030379-0 L09030379-08 L09030379-02 109030379.03 109030379-04
Date 3/16/2009 3/17/2009 3/16/2009 3/16/2009 3/16/2009 3/16/2009 3/16/21)09
Area HTA-I 21 TTA-I 21 TTA-I 21 TTA-1 21 TTA-l 21 TTA-I 21 TTA-1 21

Analyte Units
1. 1,1,2-Tatrachloroelhane ugh. <0.5 '0.5 <05 <0.5 <0.5 <05 <0.5
1,I,I-Trichloroethane ugh. '1 <I < I 1 <1I c I cI
1,I1.2,2-Tetrachloroethnera ug/. <0 5 <0.5 '0.5 <0.5 <0.5 <0.5 <0.5
1.1.2-Trlchloroethane ugh. ~ ci I ci <1 <I0 <I I
1.1-Dichloroethane ugh. <1 < I 1I < 1 i I1 < 1
1,-Oichircethiene ugh. <I -c < II -ci < '
1,1-Dichloropropene ugh. < 1 <1 i <1 < 1 c~ <I
1.2.3-Trlchloroberulene ug(L < 1 <1 <1 <1 <1 <1 1
1.2,3-Trichloropropane, ug/L < I<1 1 ' < I <I <I
1,24-Trlchlorobenzene ugt. <I < 1 < I<~1 < 1 <1I
1.2.4-Trlmehyllbenzene ugh. cI < 1 ' '1I < 1 <
1I2-Dlbromo-3-chtoropropane ug/L <2 <2 <2 <2 <2 <2 <2
1,2-Oibromroelthone ugh. I 1 ci <1I <I <1 <1I
1,2-Dichlorobnemne ug[L I1 < I I <1 <I I< <1
1,2-Dl1chlorcethane ugh. <05 <0.5 <0 5 <0.5 <0.5 <05 <0.5
1,2-Dlchloropropane ugh. <1 <1 '1 <1 <1 <I <I
1.35.5Tdmrethybenzene ugJ. <1 <I <I <I <I <I <
1,3-Dichlorobenurene ug/L <1 -ci c <1 <1 -ci <1
1 .3-Dichb-ropropane ug/L <0.4 <0,4 <0 4 <0 4 <0 4 <0.4 <0.4
l,4-Dichlorobernzane u.gh1. '0.5 <0.5 <0.5 <0 5 <0.5 <0 5 <0.5
1-Chktrohexne ug/L <I <1 <1 <1 <1 <I <I
2,2-Dichioropropane ugh. <1 <1 J <1 <I <1 <I <1
2-Chbrlotkoena ug/L <I <I 1 <I <1 <1 <
2-1exonone, ugh. <10 <10 '10 <10 <10 <10 <10
4-Chlorotoluiene ug/L <1 <1 <I <1 < <I <1
Acetone ugh. 42.48B 48 1J 32 B 38 38 48.18B 6 268 61.88B
Benvene ugV. '0.4 <0 4 <0.4 <0 4 <0.4 <0,4 <0.4
Bromobenzene ug/L <1 <1 -c '1 -ci c <1
Bromochloromethane ugh. <1 '1 <1 '1 <1 ci-c
Brunodlichtoromethane ugf. '0.5 <0.5 '0 5 <0.5 <0 5 <0.5 <0.5
Bromoform ug/L <1 <I <1 <I <1 <1 <1
Bromomethane ug/L <I <1 <I <1 <1 <1 ci
Carbon disulfide ugh. 1.12 <1 11.6 9.65 1.22 0.787 J 0 598J
Carton tetrachloride ug/L <1 <1 <1 <1 <1 <1 <1
Chlonobenzene ugh. '0.5 <0.5 <0 5 '0.5 0 5 <0.5 '0.5
Chlordethane ugh. <1 <I <i <1 'I <1 <1
Chloroform ugh. 0O 3 '0 3 <0.3 <0.3 <0 3 <0.3 <0.3
Chioromethane ugIL <1 <1 <1 <1 <1 < <1
cis-I.2-Dichloroethene ugll. 104 40 8 38 6 37,3 4 41 134 34
cis-1,3-Dichlormpropene ug(. '0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Dibromochloromethane ug/. <0.5 <0.5 '0.5 <0.5 <0 5 '0.5 <0.5
Dibronmomethane ugh. ci <1 <1 <1 <1 <I <1
Olchlorodifluoromethane ugh. '1 '1 'I <1 <ci -ci <
Ethytenzene ugVL <1 '1 -ci c <i <1 -ci
Hexachlorobutadiene ugh. '0.6 <0 6 <0 6 <0 6 <0.6 '0.6 <0 6
lsopropylbenzene ugh. '1 ci < <1 <1 'I <1
m-.p-Xylenes ugh. <2 <2 <2 <2 <2 <2 <2
MEK (2-Butanone) ug/L 1140 1460 545 570 B 925 888 B 4930
Methyl tIbutyl efther (MTBE) ug/L 35 6 12.4 24.3 25 4 3.29 J 53.7 20
Methylene chloride ugf. <1 <1 <1 <ci ~ I <1 <1
MIBIK(methytisobuty!lketone) ugh. <10 <10 <10 dO0<10 <10 100
Naphthalene ugh. <I <1 <1 -'I < <1 -ci
n-Butybenzene ugJ. <1 <1 <1 <I <1 I1 <1
n-Propybernzene ug/L <1 < <1 <ci -c -c -c
c-Xyiene ugh. CI <1 <1 <I <I <1 <I
p-sopropyllohuenes ug/L ci <1 <1 <1 <1 -ci c
sec-Butylbenzane ugh. <c < <1 <1 <1 '1 <I
Styrene ugJ. <1 <1< <1 1.06 <I <1
tert-Butyllbenene ug/. '1 <1 <1 <1 <1 <1 <1
Tetrachlooelthene ug[L 3.41 7.13 ill 112 10.7 3.66 0.3 J
Tokuene ugh. 0.27 B <1 <1 <1 <I <1 <1
trlns-1.2-Dichrometjhene ugh. 0 388 J <I <1 <I <1 0.624 J <1I
trans-1.3-Dichiloropropene ug/L <1 <I <I <I <1 <1 <1
Trichlorotthene ug/t 2.28 4 17.8 17 8 1.76 4.09 1.32
Trichloroftuoromethiane ug/L <I ci <1 <I -ci <1 <I
VInyl acetate ug/L <5 <5 <5 <5 <5 -cS <5
Vinyl cbloride ugh. <1 <1 <I ci <c 1<I

<'Not detected above Reporting Limit (RI.)
JEstImated result based on QC data or reported below RI
B: Estimated result possibly biased high or false positive based on blank data
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1013268 'OAL ~ C P E

Main trnslaation -Defense Depot Memphis. Tennessee

Well ID 1W21-04A rW21-04B 1W21-0A 1W21-05B MW-21 MW-1us PMW21-01

Lab ID L09030418-01 109030418-04 L09030418-08 L09030418-09 10903D334-01 L09030323-15 L09030323-10
Date 3/17/2009 3/17/2009 3/1712D09 3/17/2009 3/13/2D09 3/12/2009 3112/2009
Area TTA-I 21 TTA-I 21 TTA-1 21 TTA-1 21 TTA-1 21 TTA-1 21 TTA-1 21

Analyte Units
1.1,1,2-Tetrachloroethane g/L <0.5 <05 <0 5 <0.5 <0 5 '0 5 <0.5
1.1,1-Trdchlorcethane ugJL <1 ci <1 <1 <1 <1 <I
11,t,2.2-Tetrachlomoethame ugfL. <0.5 '0.5 <0 5 <0.5 <0.5 <0.5 <0.5
I1,12-Trichloroethane ug/L <1 <1 <I ci <1 <I
1,1-Dichloroethane, ug/& <1 ' <1 <1 <1 <1 0c

1,l-Dichloroethene ugl. ci <1 <I '1 '1 <1 ci
1l-DichbIropropene ugI. <1 <1 Cl <1 <1 <1 <1
1.2.3-Tnchlorotbenzene ugfl. '1 <1 <1 '1 <1 <1 ci

1,2,3-Tilchloropropane ug/l. <I <1 '1 <1 <1 <1 <
1.2,4-Trichlonobenzene ugAL ci <1 <1 <1 <1 <I <1
1.2,4-Trimethylbenenie ugh. <1 Cl <1 <1 <1 <I '
1l2-Dibrorno-3-chloroproipane ugl. '2 <2 <2 <2 <2 <2 <2
112-Oiibrcnoethnemi ugh. '1 < <1 <I 1 <1 <
1l2-Dichlorobenvene ug/L ci cI <1 <I < <1 <1
1,2-Dichlorothane ugh. cO 5 '0 5 <0.5 <0 5 <0.5 0459 J CO05

1.2-Dlchloropropane ugh- ci <<I <I. ~ <1 <1 <1
11.3.5-Tilimethyllbenzene ugf- <1 <I <1 vI <1 <1 <1
1,3-Dichlomobenene ugt. <1 <I < <I <1 <1 <I

I .3-Dichloropropane ugf. <04 <0 4 <0.4 <0.4 <0.4 <0.4 <0 4
l1A-Dichbronbenzene ugh. <0.5 <0.5 <0.5 '0 5 <0.5 <0.5 <0.5
l-Chloohexane ug/. ci <1 '1< '1 Cl <1
2,2-01chloropropane ught. '1 0iJ ci <1 ci '1 <1
2-Chlovotokiene ugh. ci <1 <I <1 <1 ci <1

2-Hiexanone ug/L <10 <10 <10 <10 <10 <10 <10
4-Chiorotoluene ug/L <1 <1 <1 <I <1 - < <1
Acetone ug/L 21 7 16.7 J 41.5 184 <10 <10 31.8
Benraeno ug/L <0 4 <0 4 <0,4 <0 4 <0,4 '0 4 <0 4
Bromobenzene ugh. <1 <1 <I <1 <1 <1 c

Bromochlorom~ethane ugh. <1 <I <1 <I <1 <1 <I
Aronnodichlorometthane ugh. '0.5 <0 5 <0.5 <0 5 <0.5 <0 5 <0.5
Bronnolorm ughl. <1 <1 '1 <1 <1 <1 <1
Brornomethane ugI. 01 <1 <1 <1 <1 <1 <1
Carton disulfide ugh. '1 <I <1 <1 <1 <1 0 601J
Carbon tetrachloricle ugh. <1 <I <1 <1 <1 <1 <1
Chlorobenzene ugIL <0.5 <0.5 <0 5 <0.5 <0 5 <0.5 <0.5
Chloroethane ugh. '1 -c <1 <1 '1 <1 <1
Chloroform ug"L. <0.3 '0 3 <0.3 <0 3 <0.3 '0 3 <0.3
Chlorometraine ug/L -ci '1 <I '1 <I cI J <1
cis-l,2-Dichlorothene ug/1L 70 8 16.7 12 8 10.6 2 3 7.47 1.32
cis-l,31-Dichloroproperia ug. <0.5 <0.5 <0.5 <0.5 <0 5 <0,5 '0.5
Dibrcmochloromeilhane ug/. '0 5 <0.5 <0.5 <0.5 <0.5 <0.5 '0 5
Dibromornethane ug/1L <1 <1 <1 <1 <1 <1 <
Dichlonodiffluorannethane ughL. <1 <1 'c -ci ' 'Ii <I
Ethylibensne ug/L <1 '1 <I <1 'c <1 'c
Hexachlorobutadiene ug[L <0 6 <0 6 <0.6 <0 6 <0.6 '0 6 <0 6
lsopropylben~zene ugV. <1 <i <1 <1 <1 <1 <1
m-,p-Xylene .ugh. <2 <2 <2 <2 <2 <2 <2
MEK (2-Butanone) ugh. 1790 792 632 3540 '10 40.2 19 4
Methy! t-buty ether (MTBE) ugI- 39.9 2 64 J 11 7 12.3 29 6 10.7 11 9
Methylene chloride ugh. <1 ' <1 <1 '1 <1 <

MIAK (methy! isobutyl ketone) ugh. <10 <10 '10 <10 <10 <10 <10
Naphthalene 41/ <1 <I <I <1 'c 1
n-Butylbenzene u41 <1 <1 'c -c I1<1'
n-propyllnzerwee ugh. <1 '1 <I <I 'I<1
o-Xylene ugh. <I <1 <1 <I ci <I <1
pleo0propyttoltiene ugh. <1 <1 <1 <1 Cl <1 <1

sec-Butylberuene ugh. <1 -ci -i '1 <1 <I '1

Styrene ughL. <1 <I <1 'I <1 <1 <1

tert-Butylbenzene ugh. <I <1 <1 0c <1 '1 <I

Tatrachloroethene ugL 8 75 0.3831 J 2.09 179 10,8 23.5
Toluene 4gL <1 '1 <I <1 <1 <1 <I

trans-1.2-Dichlonoethene ug/. <1 <1 <1 '1 'I <1 <1

trans-1.3-Dichloropropene ug'. <1 <1 -ci -ci < <1 - -'
Trichioroethien u.gh1. 7.76 0.9561J 0.464.1 1 22 16.6 2.44 7.6
Trich.orofluoromnethane, ugh. '1 <1 <1 <I <1 <1 <1
Vinyl acetate ught. <5.1 <5 <51 '5,J <5 <5 <5

Vinyl chloride ugfi. <1 <1 <I <1 'I <1

: Not detected above Reporting Limit (RL)
J: Estimatded result based on QC data or report
8: Estimated resif possibly biased high or falsi
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TABLE D-5

VOLATILE ORGANIC COMPOUNDS, NINTH QUARTER SAMPLES
YEAR TWO REMEDIAL. ACTION OPERATIONS REPORT

Main Instaflatlor, - Defense Depot MemphIs. Tentnessee

Well ID PMW21-02 PMW2I-02 PMW2I-3 PMW21-O4 PMW21-05 IWIOI-OIA IWIOI-01A
DUP DUP

Lab ID L09030323-11 109030323-09 L.09030323-12 L09030323-13 109030323-14 L09030224-14 L.09030224-13
Oat. 3/12/2009 3/1212009 3/12/2009 3/12/2009 3112)2009 3/9/2009 3/9/2009
Area TTA-I 21 TTA-l 21 HTA-I 21 TTA-I 21 TTA-I 21 TTA-I 101 TTA-I 101

Analyte, Units
1,1.12-Tetrachlortothane ugt. '0.5 <0 5 <0.5 '0 5 <0.5 <0.5 <0.5
1,1.1-Tirchloroeth~ane u/L. cI <I <1 <1 <I <1 Cl
l,1,2.2-Tatrachloroeffans Jgh. <0.5 <0.5 <0.5 <0.5 '0.5 <0.5 <0.5
1.1.2-TnChloroethaene oW1L <I CI <1 <1 <I <1 <
1,1-Dichloroethane, ug/. <1 <I <1 < <I <I <1
It1-Oilolroirhene ug"L. < <I ci <1 << <
1,1-Dichloropropene ugh. i1 .cl - 1<1 < <1< <1
l,2,3-trchtorotbonzene ug[. '~~ < Ic ci c <1
1,2,3JTrlhloropropline ug/. <1 <1 <1< <1 <1 <1
l,2.4-Trichlorobenziene, ugh. cI <1 <I <1 <1 <1 <1
l,2,4-Trlmethytbenmee ug/L. c <1 <1 '1 <1 <1 <1
l,2-Dlbromo-3-chloroqpropane ug/. <2 <2 <2 <2 <2 <2 <2
1l2-Dibromoethane ugh. ci <1 <I 'I <1 <1 <I
1l2-Dichlorolbenzene ug1. ci <1 <1 <I <1 <1 <
1I2-Diehloroetharne ugt. 0.454 J 0418 J 0 259 J <0.5 <0.5 <0.5 '0.5
1,2-Dichloropropane ug/. <1 -c '1 <1 -c <I <I
1.31,5-1Timethylbenzen, ugh. <1 <1 <1 ci I <I <1
1,3-Dichlortobeniene ug1. <1 <1 <1 <1 '1 <I <1
I 3.-Dichloropropane ug/. <0.4 -'0 4 <0.4 <0.4 <0 4 <0.4 <0 4
14-Dlchlorobenzene ug/. <0.5 <0 5 <0.5 <0.5 <0.5 0.138 ) 0.144
I-Chlorohexane uWgL <1 <1 <1 <1 <I <1 <1
2,2-Dichloroprop~ane ug/L <1 <I <1 <I <1 < <I
2-Chiorotohiene, ug/L <I < '1 <1 <1 <1 <I
2-Hetumone Ugh. <1 10 '10 <10 '10 <0 10 100
4-Chlonotobuone ugh. ci '1 '1 <I <1 <i -ci
Acetone ugh. 36.6 39 <10 29.1 '10 18.2 14
Benzene ugh. <0.4 <0 4 <0 4 '0,4 <0 4 <0.4 <0.4
Bromobenzene ugi. -ci '1 <i <I <1 ci <1
Bromochloromethane ugI. <1 <1 'I <1 <1 <i <1
Bnomodichloromirethare ugh. <0.5 '0.5 <0.5 <0 5 <0.5 <0.5 <0.5
Bromoform ug/L <I <I <4 <1 <1 <I <1
Bromnomethane ug/L cic <1 <1 <I <1 <1
Carbon disutifide ugh. 1 07 0.752. J <1 <1 <1 <I 0 509.)
Carbon tetrachloride ug/L <1 ci '1 <i <1 ci <
Chlorebernzene ug/. <0.5 <0.5 <0.5 <0 5 <0.5 <0.5 <0,5
Chloroethane ugh1. <I <1 <I <1 '1 <I <
Chloroform ugt. <0 3 <0 3 <0.3 <0.3 '0.3 <0 3 <0.3
Chlorornethane, ugll. <1 J <I <1 <1 J <1 J <1 <1
cis-1.2-Dlchloroethene ug[. 0891 J 0 791.J 57 4 13.9 1.47 8.83 8 87
cis-1l3-Dlchtoropropmers ught <0.5 <0.5 <0.5 <0.5 <0 5 <0.5 <0.5
Dibronmochloromethane, ug/L <0.5 <0 5 '0 5 <0.5 '0.5 '0 5 '0 5
Dibromomethane ug/L <1 ci <1 <1 <1 'I <I
Dichlorodifluoromethane ugt. <i 1 <1~ ~ <IJ) <I J <1 <1
Ettyllberzene ugI. <1 <1 <1 <I <I <I <1
Hexachlorobutadiene, ugA. <0.6 <0.6 <0.6 <0 6 <0 6 <0 6 <0.6
tsopropyflbenzene ug/. <1 <1 <1 <1 <I <1 <1
m-'p-Xylene ught <2 <2 <2 <2 <2 <2 '2
MEK (2-Butanone) ugIL 205 174 8866.) 79.5 <10 1550 1740
Methiy!t-butyl efher (MTBE) ugh. 31.5 30.1 40 3 18 2 1 47. J<5 <5
Methylene chloride ugh. '1 '1 <I '1 '1 ' <1
MIBK (methyl isobutyl ketone) ugh. <10 <10 '10 <10 <10 <I0 01)
Naphthalene ugh). c <1C <1 <1 <1 ci
n-Butylbenzone ug/L <1 <1<1 <I <I <I <
n-Propyltenzens ug/L ci <1< <I <I <1 <
o-Xylene ugIL <1 <1 <1 <1 <1 I'1 <1J
p-Isopropyltoluene ug/. <1 <1 <1 <1 <1 <1 <1
sec-Butylbenzene ug(L. -c i <1 <I <1 ~
Styrene ugf- <1 < <1 <1 <I<1
tert-Butytbenzene ugIL. < I ci <1 -ci 'I<I
Tetrachlonoethene, ug/). 49.5 51 7 18,7 13.5 61.2 1< I
Toluene ugh. <1 <1 <l <1 <1 -c ci
trans-1.2-Dichloroeth~ene ugr. <1 <1 ci ci <1 <1 <
trana-1,3-Dichloropropene, ugL I Cl <1 <1 <I <I <
Trichionoethene Ug/L 21.4 2086 8.01 5.52 13 ci<
Triculorofltoromiethane ugh). <I <1 ci -ci <I <1
Vinyl acetate uight <5 <5 '5 <5 <5 <5 <
Vinyl chloride ugh)L ' <I <1 <I <1 <i c

<: Not detected above Reporting Limit (RL)
J. Estimated reult based onOQC data or report,
8. Estimated result possibly biased high or foist
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01O'311279h
TABLE D-5

VOLATILE ORGANIC COMPOUNDS, NINTH QUARTER SAMPLES
YEAR TWO REMEDIAL ACTION OPERATIONS REPORT

Main Installtion -Detense Depot Memphis, Tennesisee

Well ID 1W101-01B3 IWIOI-OIC 1W101-02A IWIOI-02B 1W101-02C 1W101-03A 1W101-03A
DUP

Lab ID L09030224-15 L09030224-16 L09030224-05 L09030265-06 L09030265-07 L09030265-08 L09030265-05
Date 3/9/2009 3/92009 3/9(2009 3/10/2009 3/10/2009 3/10/2009 3/10/2DD9
Area TTA-1 101 TTA-1 101 TTA-1 101 TTA-1 101 TTA-I 101 TTA-I 101 TTA-1 101

Analyte Units
1.1,.2-Telrachloroethane ugh. '0.5 '0.5 <05 <05 <0 5 <0.5 <05
l1,11-Tricthloroethane ug/L <1 <1 <1 'I <1 <1 <1
1,1.2.2-Tetrachloroertharn, ug/L <0.5 '05 <0.5 <05 '0.5 <05 <0.5
1,1,2-Tdrchlorpetthane ug/L <1 <I <1 <I <1 <I <I
1.1-Dichloroethano ugfl. <1 <I <1 <1 <1 <1 <1
1.1-Djichromethen. ug/t <1 <1 <I <1 <I 1 <1
lIl-Dichbonopropene ug(L '1 <1 <1 <1 <1 <1 <1
1,2.3-TdclcIonotbenvene ug/l. <1 <I <1 <1 <1 <1 <
1.2.3-Trichloropropane ug/1. <1 <1 <1 <1 <1 <I <

l,2.4-1runethytbenzene ugh <1 'l1 <1 '1 '1 ci ci
1.2-Dibromo-3-chloroipropane ugh. <22 <2 2 '2 <2 <2
1,2-Dibrormoetieune ugh.I <c <I<1< <1 <1

1,2-Dichklorbenzrene ug. < <1 <1<1< ci <1
l,2-Dichloroothane ugf- <0.5 0 535 <0.5 '0 5 0.896 <0 5 <0.5
1,2-Dichloropropane ugh <1 1 36 <1 '1 1.26 '1 <1
1.3.5-Trmnethybenzene ugh. <I <1 <I <1 <1 <1 <1
1.3-Dichlorobenzare ugtL <I <1 <1 <1 <1 <1

I1.3-DicthIoropropane ugh. <0 4 <0,4 <0 4 <0 4 <0 4 <0 4 <0,4
l,4-Oicthorrolbnzmer ugh. 0.126 J '0 5 0.149 J '0 5 '0.5 0.222 J 0.207J

1-ChIorohexane ug/L '1 <1 'I <1 <1 <1 <1
2.2-Dlchloropropano ug/L <1 <1 <1 <1 <1 <1 <1
2-Chiorotoluene ugL <I <1 <1 <1 <1 <1 <I
2-H-exanone ug/L <10 <10 <tO <10 <10 <10 100
4-Chlovotolkiene ug/L <1 '1 <1 -ci '1 <1 ci

Acetone ugh. 6 IS J 33.7 49J 7 11 J 67.9 257 249
Benzene ugh. <0 4 0.196 J <0 4 '0.4 0.165 J '0.4 <0 4
Bromobenzene ugh. <1 <1 <1 <1 'I <1 ci
Bromochloromethane ughl. <1 <I <1 <1 <1 <1 <I

Bromodchchoromiethans ugh. <0.5 <0 5 <0.5 <0.5 <0.5 <0.5 <0.5
Bromoforrn ugh. <1 <I '1 <1 <1 <I <1
Bwornonmethane ugh. <I <1 ci <1 '1 <1 <1
Carbon disutfide ugh. <1 <1 I <1 <1 J <1 J '1

Carbon tetrachlonde ugh. <1 <1 'I < '1 <1 '1
Chlorobenzene ugh. <0.5 <0 5 '0.15 <0.5 <0 5 <0.5 <0 5
Chloroethane ug/L <1 <1 <I <1 '1 <1 <

Chloroform ug/L <0 3 '0.3 <0.3 <0 3 <0.3 <0 3 '0.3
Chioromethane ugil- <1 <1 <1 <1 I' -1 ci

cis-1.2-Diehloroethene ugh. 19 4 110 42.7 44.2 145 15 4 17.1
cis-1,3-DihoImorpropent, ugh. <0 5 <0.5 <0.5 <0 5 <0.5 '0 5 <0.5
Dibrorochloromethane ug[. '0.5 -cC 5 '0 5 <10.5 <0.5 <0 5 -<0 5
Dibromomethane ugIL <I <1 <I <1 <1 <I <1
Dichlorodifluoromethanit ughl. <1 <I <1 <1 <1 <1 <1
Ethiyllenvere ugh1. <1 <1 <1 <1 <1 <1 <1
Hexachlorobutadiene ugh. <0 6 <0.6 <0 6 <0 6 <0.6 <0 6 <0.6
Isopropy4bermene ught. -'I <1 'I <1 <1 <I

m-'p-Xyleft ugh. < <2 <2 <2 <2 <2 <2
MEK (2-Butanone) ugh. 388 1010 147 92.8 .J 537 316 324

Metm,$ t-butyl otter (MTBE) ug/l. '5 '5 0 535 J 0 726 J <5 <5 '5
Methylne chlodde ugh. <1 <1 <1 <1 <1 <1 <1
MIBK (nethy!isobutyl ketone) ugh. <10 <10 <10 <0 '0 <10 <10
Naphthalene ughl. -ci <1 <1 <1 <I <1 <1
n-Butylbenzene ugh. <1 <1 <1 <1 <1 <I <1

n-Propyttemnae uig/ <I < <I <1 <I <1<

o-Xylener ugh. -ci <1 '1 cI - <1 <

p-Isopropyltoluene ugh. <1 '1 <I -c <1 <1 I

sec-Butyllbermene ug/L <ci <1 '1 <I <1 '1
Styrene ughl. <I <1 <1 <1 'I <1 '

tert-Butylben~zene ugh. '1 '1 <I <1 <1 <1 <1

Tetrachloroethene ugh. 0.256 J 8.38 10.4 18.4 1.06 1 01 0,977J

Toluene ugh. Cl <1 <I <1 <1 <1 <I

trans-12.-Dichlorothene ugh. <1 -ci0 -c <I <1 'I

trans-1.3-Dicthlorepropene ugh. <I <1 <1 <1 <1 <1 ci

Trichionrothener ug/L -ci 19.9 3 05 , 2.29 1 27 0 413 J 0.518

Trichlotofluoromethane ugh <1 cI <1 <1 -c c <1 <

Vinyl acetate ugh. <5 <5 <5 <5 <5 <5 <5

Vmnyl othloride ugh. <1 <1 <I <I 0.433 J <1 <I

<Not detected ablove Reporting Unimt (RL.)
J: Estimated result based on QC data or report
B: Estimated result Possibly biased Nigh or fabie
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.101 3271
TABLE D-5

VOLATILE ORGANIC COMPOUNDS. NINTH QUARTER SAMPLES
YEAR TWO REMEDIAL. ACTION OPERATIONS REPORT

Main Instafaio -Defense Depot Memphis, Tennessee

WelliID IWI0I-03B 1W10I-030 1W101.04A 1W101-04B 1WI01-04C W101-05A 1WI01-O5B
Lab ID L09030265-09 L09030265-10 L09030323-01 L09030323-02 L0903D323-03 L09030323-08 L09030334-05
Date 3/1012009 3/1012009 311212009 3112/2009 311212009 311212009 3113/2009
Area TTA-I 101 TTA-I 101 TTA-I 101 TTA-I 101 TTA-I 101 TTA-I 101 TIA-1 101

Analyte Units: j V''
1..1. 2-Tetrachloroethane ug/L. ..<05 '0.5 <05 <0.5 <05 <0 5 <0.5
11.1-Trichloroethane uofl. <1 '1 <1 <I <I 1 <I
11.11,2,2-Tetrachloroethmte ugh. <0.5 <0.5 <0.5 <0.5 <0 5 <0.5 <0.5
l,1.2-Trichloroeihane ug/L <1 <1 <1 <1 <1 <1 <1
I,1-Drchbroethane ugh. 'I 0 226 J <I <I <1 <1 <I
i,1-0Othlooethene Ugh.- <1 <1 <I <1 <1 '1 <1
11.1-Olotloopropene ugh. <I <1 <1 <I <1 <I <
l,2,3-Triehlorobenzene ugh. <1 <1 <1 ci <I c <1
i,2,3-Trlchloropropane ugh. <1 <1 <1 i <1 <I <1
i.2,4-Trlcchlorobenzene ug/L <I <1 <1 '1 <I <I <1
1.2.4-1rlmetiylbenzene ug/. <I <1 <1 <1 <I <I <1
l.2-Ditbrorno-3-hloropropane ugh. <2 <2 '2 <2 <2 <2 <2
1.2-01brornoeth~ans ugf. <1 <I <1 <1 '1 < <1
1.2-Dichlorobenzene ug/L <1 <1 <1 <1 <1 <1 <1
1.2-Dlohloroethane ugh. <0.5 2.34 <0 5 <0 5 1.49 <0.5 <0.5
1.2-Dichioropropane ugh. <1 2.06 <1 <I 1.54 <1 <1
1.3.5-Tilnmethybenrene ugh. <1 ci <1 <1 <I <1 <1
1.3-Dichtorobernzene ugh. <1 <I <I <1 <1 <1 <1
1 ,3-DichIorpropane ugh. <0.4 <0 4 <0.4 <0,4 <0 4 <0.4 <0 4
l,4-Dichborobernzsne Ugh. '0.5 '0.5 0 169 J 0.135 J '0.5 <0.5 <0.5
I-Chiorohexane ugh. <1 <1 <1 <I <I < <1
2.2-Dichloropropane ugh. <1 <I <1 <I <I <1 <I
2-Chilortolouens ugV. <1 < <1 <1 <1 <1 <I
2-Hexanone ugh. <10 <10 <10 <10 <I0 <10 <00
4-Chlorotokiene ug/L <I <I <1 <1 <1 <1 <I
Acetone ugh. 110 2717 10 88 34.2 23 38 34.2 4.21J
Benzene ug/L <0.41 0 24 J <0.4 '0.4 0 152 J <0.4 '0,4
Bromobenzene ugh. <1 '1 < <1c <1 '
Bromochloromnethane ugh. <1 <1 <1< <1 <1<
Bromodichloommethane ugh. <0.5 '0.5 <0 5 <0.5 <0.5 <0 5 <0.5
Bromoform ugV. <1 <1 <1 <I <1 <I <I
Bromomiethane ugI. -ci < <1 <1 <1 <1 <1
Carbon disutlide ug(L <I J <1 J 0.604 J <1 '1 0.847 J 0.5
Carbon tetrachloride ug/L <1 <1 <1 '1 <i <I < I
Chlorobenzene ugh. <0 5 <0.5 <0.5 <0.5 <0 5 <0.5 <0.5
ChIoroethane ug/L <1 <I <1 <I '1 < <I
Chloroform, ug/L <0.3 <0.3 <0 3 <0 3 <0.3 <0.3 <0.3
Chloromettiane ugf- ci <1 <1 <1 'I <I J <
cis-1 .2-Dichloroothene ugh. 28.2 184 17 7 35 5 103 27.8 27
cls-11.3-Dlchloropropene ugh11. <0.5 <0.5 <0.5 <0.5 <0 5 <0.5 <0.5
Dlbronmochloromethane ugh. <0 5 <0.5 <0.5 <0.5 '0.5 <0 5 <0 5
Dibromomethiane ugh. <1 <1 -ci <1 <1 <1 <ci
Dichlloodifluoromethane ug/. <I <1 <1 <1 c <1 J <I0
Ethybenzene ugh. <I <1 <I <1 < <1 <I
Hexachlorobutradiene ugh. <0.6 <0.6 <0.6 <0.6 <0.6 <06 <0.6
isopropylbenzene ugh. <1 <I <I <I <1 <I <I
m-.p-Xylene ugh. <2 <2 <2 <2 <2 <2 <2
MEK (2-Butanone) ugtL 1210 619 821 2280 1160 323 135
Methyl t-buty ether (MTBE) ugVt <5 <5 <5 <5 <5 <5 <5
Methylene ohlonide ugh. <I <1I < I<~1 < 1 <1 <I
MIBIK (methyl isobuty! ketone) ug/L <10 <I 10 '1 0 <10 <10 '10
Naphthalene ug/L <1 <I <1 <1 <1 <1
n-Butyllenzene ugh. <1 '1 <I <I <1 <1 <1
n-Propyteenzen ugh. <I <I <I '1 <1 < <1
o-Xytene ug/L <I <I <1 < <1 <1 < I
P-Isopropyltoluene ugh. <I <I i I <1 <1 <1
sec-Butlytenzene ugh. <1 <1 '1 <I <I I <1
Styrene ugh. <1 <1 I <1I <1I < I
tert-Butytbenzene ughL <1 <1 <1 <1 <1 <1 <
Tetrachloroethene ug/. 18.1 2 35 '1 0.328 J 0.SSJi 5 19 26,1
Toluene ugh. <1 <I <1 <I < <1 <1
trans-I.2-Dichloroethere ugh. <1 <1 ci< <1 <I <
trans-1.,3-Dichloropropene ugh. -ci <I <1 <1ci <I
Trlchlormethene ugh1. 2.43 11 4 <1 0.484 J 2.856 1.28 4.72
Trichlonolluoromethane ug(L <1 <I <1 <1 <I <1 <I
Vinyl acetate ug/. <5 <5 <5 <5 <5 <5 <5
Viny! chioride ug/L <1 0.408 J <1 <I 0.435 J <I <

<: Not detected above Reporting Limit (RIL)
3: EstImated result based on QC data or report.
A: Estimated result possibly biased high or fallj
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~'1013272-
TABLE D-5

VOLATILE ORGANIC COMPOUNDS. NINTH QUARTER SAMPLES
YEAR TWO REMEDIAL ACTION OPERATIONS REPORT

Main Installation -Defense Depot Memphis, Tennessee

Well ID IW10105B 1W,101-05C IW10I-0OA 1WI01-065 IWIOI-06C IW101-07A IWII0"7B
DUP

Lab ID L09030334-04 L09030334-06 L09030334-07 L09030334-08 109030334-09 L09030297-10 L09030297-11
Date 3/1312009 3113r2M0 3/13/2009 3/13/2009 3/13/2009 3/11/2009 3/11/2009
Area HTA-I 101 TTA-1 101 TTA-l 101 TTA-1 101 rTA-1 101 TTA-i 101 TTA-1 101

Analyle Units
1,10,.2-Tetrachloroetlhane ug/L <0.5 '05 <0.5 '0 5 <0.5 <05 <0.5
l,l.l-1rIhloroethene uW/L <1 <1 <1 ci <I <1 <1

1,1.2,2-Tetrachloroethane u.gh/. <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1.1.2-Tnehloroethane ug/L '1 <I <1 <I <I <1 '1

l,-Dichloroetane UgIL ci <1 ci <1 0.228 J '1 ci
l-i-Olkimrethens ug/t < <I <1 < <1 1 <I
1,1-Dichboropropone ugWL '1 <1 0i< ci ci
1.2.3-Trlchloroberozene ugh. <1 '1 <1 <1 'I <1 <1

1.2,3-Tllchloropropane ug/L. <1 '1 - <I' cI <I '1
12,4-Triohlorobenzene ug/IL <1 '1 < <1 ' <1 <1

1.2.4-Trimethiyllberzene ug/1. <1 ci <I < < < <1
l.2-Dilbromo-3-chloroipropano ugh. <2 <2 <2 <2 <2 <2 <2

l,2-Dibrornoethane ugh. 0c <I1 <1 '1 <I <1
1.2-Dichlorobernzene ugiL <1 <1 ' < <1 <1 <1
1,2-Dichloroethane ughL <05 0,684 <0 5 <0 5 2.24 <0.5 1.01
1,2-Dichloropropane ugh. <I 1 5 <i 'I 2.09 '1 0.937J
1,3,5-Trimethylbenzene ugh. <1 <1 '1 '1 '1 ci
1,3-Dichttorolbenztene ugh. <I <1 <1 <I <1 '1 <1I

1.3-Dichloropropane uW. <0.41 <0.4 '04 '0 4 <0.41 <04 '0.4
1.4Dichlombernze. uLh. <05 <0.5 <0.5 <0.5 <0.5 <0.5 <01.5
1-Chloroh~exane ug/L <1 <1 <1 ' <1 <1 <1
2.2-Dichloropropane uWh. <1 <1 <1 <1 <1 <1 <1
2-Chiorotokene ug/L 1 <1 '1 '1 <1 '1 <1
2-Hexanone OW/L <10 -'10 10 <10 '10 <10 <10

4-Chimrotoluene ug/L <1 <1 <1 <1 <I <1 <1

Acetone ugh. 4.85 J 156 16.3 63.1 11 8 43.718 45 76
Beavers ugh. <0.4 0u1 5d 0. 157J < 0.4 0 321 J '0.4 0 2888
Bromobtrozene ugh.- <1 Cl <1 <I '1 <1 <1
Bronnochioromethane ugt. <1 <I <I <1 <1 <1 <I

Brornodhlcoromethams ugh. '0 5 <0.5 '0 5 <0.5 <0.5 <0 5 <0.5
Bronnoform ugh. 'I <1 ci <I <1 <I <
Bromornethane ugh. <1 '1 -ci '1 <1 -ci c
Carbon disutfide ugh. <I <1 0.512 J '1 <1 -<1 0.509J

Carbon tetrachionde ugh. -ci '1 -i '1 <1 -ci '1

Chlorobenzene ugh. <0 5 <0.5 <0 5 <0 5 <0.5 <0 5 '0.5

Chloroatthare ugh. Cl <1 -ci '1 c -ci ci

Chloroform ugIL <0 3 <0.3 '0 3 '0 3 <0.3 'C 3 <0.3

Chloromethane ugh. -c '1 <1 'I 'I < '1

cis-12.2Dlchloroethene ug/L 21.5 136 9 82 19 9 184 32.7 155

c1s-i3-0lchbIropropene ug/t <0.5 <0.5 0'05 <0.5 <0.5 '0 5 <0.5

Dibromochloromethane ugh. '0.5 <0 5 '0 5 .cO.5 <0 5 '0 5 -c0.5

Dibronmomethane ughL -c < <1 -cI ~ <1 <1

Dichlorod~fluoromethane ugh. <1 <I <1 <1 ci <

Ethyllbenzene ugh. <1 '1 <1 <1 '1 '1

Hexachloroboutadfiene ugh. <0 6 '0.6 <0.6 <0 6 '10 6 <0.6 <0 6
lsolpropytbpenzene ugh. <1 <l < ci <1 <1 -ci

mn-,p-Xylane ugh. <2 '2 <2 <2 <2 '2 <2
MEIK (2-Butanone) ugh. 159 826 313 481 276 298 259
Methyl thbuty! ether (MTBE) ugh. <5 <5 c5 <5 <5 <5 <c5
Methylene chloride ug/L '1 '1 <1 <1 'I <1
MIBK (methyl isobutyt ketone) ugh. <10 <10 '0 10 < 10 <10 ID100
Napththalene ugh. <1 -ci '1 <1 <1 <1 < I

n-Butyllbenzene ugh.- <1 -c ' <1 '1 ci <I
rnPropylbtuenzen ugh. <I <1 <1 <1 <1 <1 <1
oXylene ugh. <Cl '1 <I <1 <1 <ci '1

p~sopropyltoluene, ugh. 'I <1 <1 <1 <1 <I '1

sec-Butyllbenzene ugL 1 i <1 <l 1 <I <1 <1
Styrene OWL '1 <1 < <I ci <I Cl

terl-Butylbenren ugt. <1 <I ci <1 <1c
Tetrachloroethere ugh. 26.3 4.23 1.05 6.28 5 68 II1 6
Toluene ugh. I <I 0 576 B ci ~ <1-i '1

trans-1.2-Dichlorcoothene ugh. <1 '1 <1 <1 <1 <I <i

trans-1.3-Diohloropropene ug/L <1 <1 <1 <1 <1 <1 <I

Trichloniethene, ugIL 4.54 8.82 0.502 J 4.17 33.4 1.43 23.5
Trichlorohuoromethane ugh. <I j<1 <I <1 <1 <1
Vinyt acetate ugh. <5 <5 <5 <SJ cSJ < 5 <5

Vinyl chlonide ugh. <1 0 491 J <1 <1 0 884 J <1 <1

<: Not detected above Reporting Limit (RIL)
J: Estimated restult based on QC data or report
8. Estimated result pomslby, biased high or ftas.

6 of 14



':40132?3
TABLE D-5

VOLATILE ORGANIC COMPOUNDS. NINTH QUARTER SAMPLES
YEAR TWO REMEDIAL. ACTION OPERATIONS REPORT

Main Instsflation -Defense Depot Memphis, Tennessee

Well ID IW1OI-07C IW101-011A IW10I-08B IWIOI.08C IW10I-OSA IWiOI-0SA IW1O1-09C

Lab ID L09030297-12 L09030379-08 L09030379-l1 L09030379-12 L0903D297-13 L09030323-07 L09030323-08
Dat, 3/11/r2009 3/16/2009 3/16/2009 3/16/2009 3/11/2009 3/12/2009 3/12/2009
Area HTA-i 101 TTA-I 101 HA-i 101 nTA-I 101 TTA-I 101 HTA-I 101 TTA-i 101

Analyle Units
1,1I1.2-Tetrachlorothane ugA. <I (0 0.5 <1 <05 '0.5 <0.5
11,1l-Trdchlorethane ug/L. <2 .<t- I <I< ic I
Il ,2,2-Tefrachloroethiant, utfl. - <0.5 '0.5 <I <0.5 <0 5 <0.5
1Il,2-TrIchloroethane ugfl. <2 <1 ' 1 <2 <I < 1 Cl1
I.1-01chlorroethane ug/k <2 ci < 1 <2 '1 < 1 0.176.1
11-Dichloroethens ugh. <2 <1 -'1 '2 <I -ci I
1.1-Dlchloropropenes ugJL '2 <1 <1 < 2 < 1 < I <
l,2,3-Trichlorobenzene ugiL. '2 c I<~1 <2 ' 1 <1 ci
1.2.3-Irlohloroproparne ugIL <2 I < 1 <2 < 1 <1 <1~
1l2.4-Tdchlorobenzene ugfL '2 < I<.1 <2 < I 1 < 1
l,2.4-Tuimelhyltbenzene ug/L. <2 I ' 1 <2 < 1 I <1
1,2-Dibrmorno3-ohloropnopane ug/L '4 <2 <2 <4 <2 <2 <2
1,2-Oibrcornofthane, up/I <2 <I <1 <2 '1 <I <1
1,2-01chlormbenzene ug/L '2 < I 'I <2 <1I <I <1
1,2-Didhlorceffhane ug/L 1.48 <0.5 <0.5 1 34 '0,5 <0.5 <0.5
1,2-Dichloropropane up/I. 2.13 < 1 < 1 1.24 J <I <1 0 9871J
1,3.5-1rlethylbanzene up/- <2 <1 <1 <2 C <1 <1
1,3-Dichlorobenizene uq/L '2 <1 <1 <2 'I <1 'I
1 ,3-flichboopropane ug[L <0 8 <0.41 <0 4 '0 8 <0.41 <0 4 '0.4
l,4-Dichborobenuune UpI <1 <0.5 <0 5 <I <0 5 <0.5 <0.5
I-Chioroherane ugiL '2 <1 <1 <2 <1 <1 <1
2,2-Dichloropropane up/IL <2 <I <I <2 '1 -ci <1
2-Chlorotoliaen up1I. <2 <1 -Cl <2 -c -c <1
2-IHexanone ug/L. <20 <10 <10 <20 <10 <10 <10
4-Chlortobolene ugVL <2 <1 <1 <2 <1 <I <1
Acetone ug/L 47 8 14.8 B 1388a 42.98B 7 518 16.6 8 197 B
Benzene ug/L 0.381 B '04 <04 0.316 B '0.4 0.203 J 0 209J
Bromobenzetne up/I <2 <1 <I <2 'I -c 'I
Bromochloromethane ug/L <2 <1 <I <2 <1 <I <1
Bronnodichbromethanis up/L <1 <0 5 <0.5 <1 <0.5 '0 5 <0.5
Bronnoform ugtL <2 <1 <1 <2 <1 <I <1
Bronnomethane ug/- <2 <1 <1 <2 <I <1 <I
Carbon disulfide ug&I <2 'I 0 8731 ' 2 <1 <I <I
Carbon tetrachloride up/IL <2 <1 <1 <2 <I <1 <I
Chlorobenzene ug/I. <1 <05 <0.5 '1 <05 <0.5 <0.5
Chlorcethane up/IL <2 <I <1 <2 <1 <1 <1
Chloroform ug/L <0.6 <0.3 <0 3 <0,6 <0.3 <0 3 '0.3
Chloromethane ug/L <2 <I <1 <2 <1 <1 <1
cds-1,2-Dichloroethene ug/L 238 43.7. J SI 8 167 4 57 188.2 163
cis-l,3-Dichloropropene up/I. <10.5 <0 5 <1 '0.5 <0 5 <0.5
Dibromoohlononefthane, ug[L <1 -cO.5 <0.5 <1 '0.5 '0.5 <0 5
Dibromomethane, ug/- <2 <1 <I '2 <I < <1
Dichlorodifluormethane ug/I. <2 <1 <1 <2 <I <1<
Ethyllboenzen ug/L <2 <I <1 <2<11 <I ~
Hexachlorobutadiene ug/. <1.2 <0 6 <0.6 <1.2 <0 6 <06 '0.6
Isopropylbenzene ug/t <2 <I <I <2 <1 < <
m-'p-Xylene upg/I <4 <2 '2 '4 <2 <2 <2
MEK (2-Bulanone) ug/L I¶1908a 572 B 2866B 739 B 91.2 2090 1400
Methyl t-butyl ether (MTBE) up/I <10 <5 <5 <10 <5 <5 <5
Methylene chlorIde ug/I. <2 <I <4 '2 < <I <1
MI8K methyl isobutyl ketone) up/I. <20 <10 <10 <20 <10 <10 <10
Naphthalene ug/I. <2 <1 '1 <2 <I '1 <I
n-Butyb~enzene ug/L. <2 <I <1 <2 <1 <1 <1
ni-Propytlenzene up/I. <2 <1 <I <2 <I <I<
o-Xylene up/I <2 <1 <I <2 <I <I
p-Isopr-opyttoluere ugf- '2 '1 <1 <2 <I< <I
sec-Butytemanuee uW/I <2 I <I <2 <I'I'
Styrene uWLI <2 <1 <1 <2 <1 <1 <
tert-Buitybenzene ug/L <2 <1 <1 <2 <1 <1 c
Tetrachloroethene uip/L 0.7221 J 0 765 J 0.827 J 0.45 J 0.395 J 1.04
Toluene up/I. <2 0.28 B 'I <2 <1 0.381 B <I
trans-1,2-Dichloroethene ugA. '2 '1 <I 0,8081 <1 -< <1
trans-1,2-DIchloropropene up/I. <2 <I <1 <2 <1 <1 <I
Trichlorcethene upig. 1.94 1 <1 1.82 3.42 0.3281J 0.454 J 4.19
Tdchlorofluoromeothane ug/L <2 <I <1 <2 <1 <1 <1
Vinyl acetate ug/L <10 '5 <5 <10 <5 <5 <5
Vinyl chloide ug/L <2 '1 'I 1.611 J<1 1.73 0.442J

<: Nol detected above Reporting Limit (RI)
J: Esfimaled resuf based on QC data or rhill
B: Estimated resuel possibly biased high or flas.
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TABLE D-5

VOLATILE ORGANIC COMPOUNDS. NINTH OUARTER SAMPLES
YEAR TWO REMEDIAL ACTION OPERATIONS REPORT

Main Installation -Defense Depot Memphis. Tennessee

Well ID DR1-3 MW-l0IS MW-101T PMW1OI-01A PMW01O-018 PMW101V02A PMWI01-02B

Lab ID L09030323-16 L09030297-15 L09030297-14 L09030224-06 L09030265-12 L09030224-07 L09030224-10
Date 3/121200 3/111/2009 3/11/2009 3/9/2009 3/1012009 3/9/2009 3/9/2009
Area TTA-1 101 TTA-I 101 HTA-i 101 TTA-I 101 TTA-1 101 TTA-i 101 flA-1 101

Analyt Units
1,1,1.2-TetrachIoroethane oW/L <0.5 <05 <0.5 05 '0 5 <0.5 <0.5
1,l.1-Trichloroethane uOWL 'I <1 <1 <I '1 <1 <1
IAl2,2-Tetrachloroethaem ugL '05 <0.5 '0.5 '0.5 <0 5 '0.5 <0.5
1,l,2-Trichloroothane ugWL <I '1 <1 <1 <1<1
1.1-DIehlormethana ugWL <1 <1 '1 <1 <IC 1
1l1-Dichloroethene ugh <1 <1 <1 <1 <I< 1
1.1-Dichlomopropene UVhL <1 <1 <1 <1 <1 <1 <1
1,2,3-TuiChlorobenzene ugIL <1 <1 ci <1 <1<1<
1.23.3Tnchloropropane ughL <1 <1 '1 <I <I<1<
1,2.4Jruchlorobenzeme ugVL <1 <1 '1 <1 ci<1<
1,2,4-Trimethythenene uIL. <1 <1 <I <1 <1 < <1
1,2-Di1bromo-3-chtoropropane ug/L <2 <2 <2 <2 <2 <2 <2
1,2-Dibromowthane ug/. '1 -c -c <1 '1 c <1
1.2-Dichlorobenzene uQ11. '1 ~ <1 Ci <1 <1 ci
1.2-Dichionoethane ugA. <05 <0.5 '05 <0 5 <0.5 <0 5 <0 5
1.2-Dichbrompropne uii/t <1 <1 <1 <1 <1 <1 Cl

1.35-Trimethylbenzene ugt. <I <I <1 <1 <I <1 <1
1l3-Dichlorobenzne ug/L <1 <1 <i ci <1 <1 '
1.3-Dichloropropane ugI. <0 4 <0.4 <0 4 <0 4 <0.4 <0 4 <0.4
1,4-Dich~brobentene ugh. <0 5 <0.5 '0 5 '08 < 0.5 <0 5 <0.5
l-Chlorolnexane ugIL '1 <1 'I Cl <1 <1 '1
2,2-Dichloropropare ugIL '1 <1 1 <1 <1 '1 <1
2-Chlorotokiene ug. '1 '1 ci '1 <I '1 <1
2-Heuoneo ugh <10 <10 10 <10 <10 '10 dO
4-Chlorotoluene ug/L <1 <1 '1 -ci <1 '1 -'
Acetone ugh <10 <10 <10 13 2 <10 CI0J dIG

Berovene ugA '0.4 -c 4 <0,4 <0.4 <0 4 <0.4 <0 4
Bromobenseene ugh <I Cl -i <I <1 <4 <1
Bromochhbromethane ugh. -ci < 'I <1 -i '1 <1
Bromodichloromethane ugIL <0 5 <0 5 <0.5 <0.5 cO.5 <0 5 <0 5
Bromofomm ugh- < <1 -ci <1 <1 < 1

Bromomethane ug/L <1 <1 <1 ci <I <1
Carbon disulfide ug[L ' <1 <1 <1 0j J C dl
Carbon tetrachloride ugIL -c <1 '1 <1 <1 . < <1
Chlorobenzene ug/L CO 5 <0.5 '0 5 -dO 5 <0.5 <0 5 <0.5
Chloroethane OW/L '1 <1 ci Ci dl Cl <1

Chloroform ug/L <0.3 <0.3 '0.3 '0 3 <0.3 <0 3 <0 3
Chloromethane utL. <.1 J<I <1 <1 'I <1 <1

cis-1.2-Oichloroethene ug(L 13.3 31 2 35.2 19 6 49 37.7 35.2

cds-1,3-O1ch.Ioipropene ugh. <0.5 <0 5 <0.5 <0 5 <0.5 <0 5 <0.5
Dibromoehlormomthene ugIL <0.5 <0 5 <0.5 <0 5 <0.5 <0 5 <0.5

Dibromomethano ugt. <1 <1 <1 <1 <1 <1 <1
Oichlorodiftuormomthane ug/L <1 J <j ci <1 '1 ci
Ethyloenzene ugh. <1 <1 <I <1 <1 <1 <1
Hexachlormbutadiere ugI- <0.6 <0 8 <0.6 <0 6 <0.6 dO 6 <10.6
Isopropytbeonzene ugf. 1 ci Cl <I <1 <I <1
n,-,p-Xylene ughL <2 <2 <2 <2 <2 <2 <2
MEK (2-Butanone) ugf- <10 5.22 B3- 3 98 B 252 7.3 J 22 4 <10
Methyl t-buty! ether (MTBE) ugIL '3 0 602 J 0.755 J <5 <5 'S 0.517J
Methylene chloride ugL <1 '1 <1 <1 <1 <1 <1
MIBIK(methy!isobutyl ketone) ug/L <¶0 '10 <10 <10 "10 <10 <10
Naphthalene ug/L <I <1 ci <1 <I <1 <I
n-Butylbenzene ug/Lt <1 <1 '1 <1 <1 <1 <1

n-Propytbenene ugh <I <I <1 <1 < <1 <I

o-Xylene ugI. <1 -ci <1 <I < <1 dl
p~sopropyltoluene WgIL Cl <I l '1 <1Cl<

sec-Butybrtensen ugth <I c <I -ci '1<I<
Styrene ug/L Cl <1 -dl <1 Cidl
tert-Butybenzene ug/L <I <1 <1 <1 <1<1<
Tetrachlovoethere OWL 2 43 55 6 46.9 1 58 5,47 5.21 27
Tokuerne tught < <1 <1 <1 1j '1 <1
trans-1.2-Dichloroethene ugIL <I <I <1 <I <1 <1 <I
trsns-1.3-Dlchforopropenle ugh. <1 c <1 -ci <1 '1 <1
Trichloroethno ug/h 1.28 3.53 2.16 <I 1.41 1 21
Triehlorofluorometh~ane u911- < dl ~ l <1 <1 <I <1
V~nyl acetate ug/L <5 <5 CS <5 <5 ~ S5<

Vinyl chloride ugIL <1 <1 <1 <I-i 1<

Not detected above Reporteig Limit (RL)
J: Estimated result based on QC data or report
B Estimated reult possibly biased high or fabe
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TABLE D-5
VOLATILE ORGANIC COMPOUNDS. NINTH QUARTER SAMPLES

YEAR TWO REMEDIAL ACTION OPERATIONS REPORT
Main Installatioo -Defense Depot Memphis. Tennessee

WIIl PMW101-03A PMWI01-03B PMW 101-03B PMW10I-04A PMW101-04B PMWII0"5A PMWIOI1-01B
. : . I O~~~~UP

'tatl]D- 09030224-11 LD9030224-12 L09030224-04 L09030265-13 109030265-14 LD9030265-15 L09030265-16
Date 3/9/2009 3/912D09 319/2009 3/10/2009 3/10/2009 3/10r2009 3/10/2009
Area TTA-1 101 HTA-I 101 TTA-I 101 HTA-I 101 TTA-1 101 HTA-I 101 TTA-I 101

Anatyt, Units
l,1.1.2-Tetrachloroethane, ug?. <0.5 <0 5 -'05 '0.5 '0.5 <0.5 <0.5
1,1,I-Trlchloroathane ug'. <1 <1 <1 <1 <1 <1 <I
l,1,2,2-Tetrachloroethants 4gL~.5 <0.5 <0 5 <0.5 <0.5 <0.5 <0.5
1I1,2-Trlchloroethane ughL <1 <1 <1 <1 <1 'I <1
1.1-Dicthtoroethane ug/t <1 <I <I <1 <1 <I 0.206 J
1I1-Dlchloroethere ugIL <1 <1 <I <1 <1 <I <
1.1-Dichloropropene ug[L <1 <1 <1 <I <I <1 <I
12.3-Trictlorobenzene ug/L CI <I <I <I <1 <I <I
I,2.3-Trichloropropane u~gF. -'1 < <1 -'1 <I <1 <I
1.2.4-Tuichlorrobenzene UgL- 'I <I <1 <1 <I <1 '1
1,2.4-Trimethylbtenzen ugh. ci <1 <I * C <1 <I <
1.2-Diboromo-3-chloropropane ugh. <2 '2 <2 <2 <2 <2 <2
1.2-Dlbromoethane LlwL <1 <1 < <I <1 -C <1
1.2-Dichlorobenrene ugr- <I I CI 1 <I Cl <1
1,2-DicIhIoroethane ugt. <0.5 <0 5 <0.5 cO 5 <0.5 '0.5 0.4J
1,2-Dichloropropane ugit <1 <I ci -C <1 c 1.0?
1.35.-Tdmnethybonzene ug/t <I <1 <1 <I <1 <I <I
1,3-Dichlorobenzene ugif. <1 <I 1 <1~ <I '1 -Cl
1 .3-Di1chloropropane ug/L <0 4 <0.4 <0 4 <0.4 <0 4 <0.4 <0.4
l,4-Dlchbronoenzsne tig/ <0 5 <0.5 <0 5 <0.5 <0.5 <0.5 <0.5
1-Chlorohexane ug/L <I <1 <1 <I <1 <I <I
2.2-Dichloroproparne ug/L <I <1 <1 <1 <1 <1 <
2-Chiorotoksen ug/L <I <1 <1 <1 <1 <1 <I
2-Hexaonme ug/L <10 <10 <10 <10 <10 <10 <10
4-Chlorototuene ug/- <1 <I <I <I <1 <1 <I
Acetone ug/L <10 <10 <I0j '10 <10 <10 2.8ROJ
Benzene ugL- <0.4 <0 4 <0.4 <0.4 <04 <0.4 0.146J
Bromobienvene ugtL 'I <I ci<1 <1 -C
Bronmochlbonmethane ugFL <I <1 <1 <I<C <1
Bromodichlonometthan tigh <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Bromoform ugI. <4 <1 <I <1 <4 <1 <
Bronornethiane uight <1 <1 ci <I ci Cl <I
Carbon disulfide ugll. <1 <1 <1 <1 <1 cI <1
Carton tetRachadde, ug/I. <1 '1 <1 <1 <I <1~
Chlorobenrene up/. <0 5 <0.5 <0 5 <0.5 <0 5 <0.5 4O 5
Chlorotlitane ug/L <1 <1 ci ci <1 <1 <I
Chloroform ug/L <0.3 <0 3 <0.3 <0 3 <0.3 <0 3 0.207?
Chloromiethane ug/1- < <1 <1 <1 <1 <1 <1
cis-1.2-DIchlooethene UgIL Gal1 58.1 56 4 47 37.2 61.9 72 1
cls-1,3-Dichiloropropene ugh. <0.5 '0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1Dibromoclhlorom~eth~ane ugf- <0.5 <0 5 <0.5 <0.5 <0 5 <0.5 <0 5
Dibpromomethane ug1L <I <1 Cl< <1 <1 <1
Dichtorodifluorwatehane uWLI <1 <1 <1 < < <1 <1
Ethiylbennene up/I. <1 <1 ' <1 <I <1 <1
Hexachloroburtadiene ug/l. <0.6 <0.6 <0 6 '0 6 <0.6 <0 6 <0.6
Isopropylbenrenae ug/L <I <I <I CI <1 <I <1
m-,p-XYlene up/. <2 <2 <2 <2 <2 <2 <2
MEK (2-Buttanone) ugtL <10 <10 <10 <10 <10 <10 9.6J
Methyl t-butyl ether (MTBE) ug/L <5 <5 <5 <5 <5 0.685 J <5
Meithylene chlodide ug/I <I < I <1 <I <1 <1 <1
MIBK (methylisobutyl ketone) uq1I <10 <10 <10 <10 'ID <10 <00
Naphthalene up/I. <I <1 < I <1 <I <I <I
n-Butylbenzene up/I. <1 <1 <1 'I <I <I <1
n-Propytenizene u.p/I. <1 <1 1 <I <I <1 <1
o-Xylene ugIL <1 <1 <I <1 <1 <1 <I
pi-isopropyltoliene up/I <I <1 <1 < <1 < <I
sec.Butylbienuuen up/ <I <1 <I <I c < <1
Styrfens ugtL. <1 <1 ci-c <1I <1 <I
Iert-Butylbenzene up/I. <1 <I ci1 <1 <1 <1
Tetrachioroeithene tigIL 0.88 J 10.4 10.9 22.6 22.4 3 8 15.9
Tokuene ug/L. <1 ci ci <1 ci <1 <1
trans-1,2-Dichloroeithene up/I <1 <1 <I <1 <I <I <
trans-1,3-Dichiloropropene ug/I. <1 < <1 < I < <1 <4~
Triclcmoshroefe up/I 0 534 J 3.31 3.05 6.83 2.39 1.81 50
Trichlorofluorometh~ane uWI <1 <I <I <1 <1 <1 <1
Vinyl acetate ug/L. <5 CS <5 <5 <5 <5 <5
Vinyl chloride u/it. Cl <1 <1 <1 < <1 <1

: NoW detected above Reporting Limit (RL)
J: Estimated rest!f based on 00 data or reporlt
8: Estimated result possibly biased high or fals,
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TABLE D-5
VOLATILE ORGANIC COMPOUNDS, NINTH QUARTER SAMPLES

YEAR TWO REMEDIAL. ACTION OPERATIONS REPORT
Main Installation, -Defense Depot Memphis, Tennessee

WoullD PMW101-05B PMWI01-06A PMW101-06B PMWI01-07A PMWI01-07B PMW101-O8A PMWUPGB
DUP U

Lab ID L09030265-11 L09030265-17 L09030297-02 L09030297-03 109030297.64 L09030297-07 L09030297-01
Date 3/10/2009 3/10/2009 3/11112009 3/11/12009 3111r2009 3/1112DD9 3/11112009
Area HTA-I 101 HTA-i 101 TTA-1 101 TTA-I 101 TTA-1 101 HTA-I 101 HTA-I 101

Analyte Units
1,1,1,2-Tetrachloroethane ugIL <0.5 <0.5 <0 5 <05 <0.5 <0~5 <0 5

I,1,1-Tdchlorothane ugh. <1' ci ci <I <I<
I1,2.2-Tftrachlometharfs ugA. <05 <0.5 <0.5 '0.5 <0.5 <0.5 <0 5
I,1,2-Trichlorcetharne ug/I. 'I <1 <1 ' <1 cI ci
1.1-Dichlorothane ugAL 0.169 J <1 <1 <1 <I <1 <1
1,1-DIlhttnoethere, ug/L '1 < <1<1< <1 .

1l1-Dichrompropene ughL <1 < <1 <1 Cl <1 <1
1,2,3-Trichlorobenzene ugL <I <I <I <1 <1 <I <
1,2,3-Tirchloropropare ug/1L -c <1 <1 <1 <1 <1 cI
1,2,4-Tirchlorobenvene ugVL '1 <I <1 <1 <1 <1 Cl
1,2,4-Tinmetthytonzene, ug(L <1 <1 <1 <1 -ci '1 <1
1.2-Dilbronmo-3-chiloropropane ugf. <2 <2 <2 <2 <2 <2 <2
l,2-Dilbromosth~are Lgh. '1 ci <l <1 <I <1 '1
1.2-Dlchtorobenzene ugh1. <1 <4 Ci <1 <I <1 <1
I1.2-Diehlorcethane ugh. 0.383 .J <0.5 <0 5 '0.5 CO 5 '0.5 '0 5
1.2-Dichloropropane ugtL 0.969 J <1 <1 <1 <1 <1 <1
1.3,5-Tunmthylbenzene ug/L <1 <1 <1<1< <I Ci

1,3-Dichiorobenzene ugh. '1 <1 <1 <1 <I <1 <i
IS-Dichlomproparne ugh. <0 4 <0.4 <0 4 <0.4 <0 4 <0 4 <0.4
l,4-Dichlorobernzene ugh. <05 < 0.5 <0.5 <0.5 <0.5 <0 5 <0.5
I-Chiorohexane ugf. -c <1 '1 <1 <1 <1 <1
2,2-DiChloroproparne ug"L -ci <1 <1 -c <1 -i <ci
2-Chiorfokohne ugh11. ct -c <1 <1 -c '1 <c

2-Hexanone ugh. <10 <10 '10 <10 '10 <10 -10
4-Chlorotokiene ug/L <1 <1 <1 <1 <I <I <1
Acetone ugh. 3.7 J <10 <10 <10 '10 6.1 8 7.15 B
Benurene ug. <0 4 <0 4 <0.4 <0 4 <0.4 '0.4 <0 4
Bromobhenzene ugfL. <1 ' <1 ci Cl ~ ~
Bromochloromethane ug/L <I <1 <I <1 <1 < <1
Bromodichlorometthans Ug/L <0 5 <0.5 '0 5 <0.5 <0.5 <0.5 <0.5
Bronmoform, ugh. <1 <1 <I <1 <I <l <1
Bromomethane ug[. <1 <1 <1 <1 <1 <I Cl

Carbon disulfide ug/. <IJ <1 -c <1J <I <1 ~
Carbo.n tetrachlortde ug[L '1 <1 '1 <1 <1 '1 <1

Chlorobenvene ug/t. <0.5 <0 5 <0.5 <0 5 <0.5 <0 5 <0.5

Chioroethine ugiL <1 <1 Ci <1 <I <1 <1

Chloroform ugh. 0.172 J <0.3 <0 3 <0 3 <0.3 '0 3 <0 3
Chiooromethane ug/L <1 <1 <1 ci '1 <1 ci
ole-1.2-Dichloroethene ugf-. 68.3 1.71 25.5 '1 1.74 23 1 21.8
cls-1.3-1Dbchtompropene ugI. <0.5 '0.5 <0.5 '0 5 <0.5 '0 5 <0.5
Dibromochioromethane ugfL. <0.5 '0 5 <0.5 <0.5 <0.5 <0 5 <0.5
Dibromomethane ugf. <1 ci <4 <I <1 <1 <1
Dichlorodifluoromethane ug[. 'I <1 <1 <1 <1 <1 <1

Ethiylbenzvene ugh. I <1 <1 -ci <1 <1 '1

Hexchlorobutadiene ug/L <0.6 <0.6 <0 6 <0.6 <0 6 <0.6 '0.6

Isopropylbenzene ugh. <I <1 <I <1 <I <1 <I

m-,p-Xylene ug/L <2 <2 <2 <2 <2 '2 <2
MEIK (2-Butanone) ug/L 9 76 J <10 <10 <10 <10 101 93 3

Methyl t-butyl ether (MTBE) ugVL <5 <5 <5 <5 '5 <5 <S
Methiylere chloiide ugI. <1 <1 < I<~1 <1I < 1 '1

MIBK (rethyl isobutyi ketone) ugh. <10 10 <10 '0 < 10 '1 0<~10

Naphthalene ugh. < 1 <1I < 1 < I 1 <1 < 1

n-Rutybenmene ugiL. <I < I<~1 <1 < 1 < I < 1

n-Propyteracene ugh. ~ <ci I <c Ic <1 <1
o-Xylere ugfL. '1 <I 1 <1 I '1 1
p.Isopropyttoluerle ug. <I <1 <1 <1 1 < '1
sec-Butylioenzene ugf. <I 1 << <1 I<1 'I
Styrene ugl. <1I <1 Cl I < 1 1 <1

tert-Butyemenene uig/1 <1I 1 <1 < I'~1 <1 <

Tetrachlorcethene ugiL 16 2 1.17 <1 0 39 J 14 4 36.3 35 5

Tokuene ug/L < 1 i <1 '1 ci <c I <
trans1.12-Dichloroethene ugit. < 1 I I1< < 1 I1
trans- l,3-Dkchloropropene ug/L <1 <I1 <1 < 1<11
Trichbrcefthene ug/L 47.5 0.607 J <'1 <l 29.2 9.43 8 85
Tuichlorofluoomethane ug/L <I I I <1 -c ci <
Vinyl acetate ugI. <5 <5 5 <5 <5 <5 <5
Vinyl chitojide ugh. -ci < <1 '1 'I <1 <1

<: Not detected above Reporting Limit (RI-)
J: Estimated resuft based on OC data or reporl
B: Estimated resuff pcssblbb biased high or tots
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'1013 27 7
TABLE D-5

VOLATILE ORGANIC COMPOUNDS. NINTH QUARTER SAMPLES
YEAR TWO REMEDIAL ACTION OPERATIONS REPORT

Main Instahation -Defense Depot Memphis. Tennessee

Well ID PMW10I-08B 1W85-01 1W85-02 1W85-05 Iwas-o 1W92-OI 1W92-01
Lab ID L09030297-08 L09030334-11 109030334-12 L09030334-02 L09030334-03 109030297-18 L09030297-16
Date 3/11/2009 311312009 3/1312009 3/13/2009 3/13/2009 3/11/2009 3/11/2009
Area HTA-i 101 flA-2 TTA-2 TTA-2 TTA-2 TTA-2 TTA-2

Analyte Units
1,l,l,2-Tetrachlonoethane ugh. <05 '0.5 <0 5 <0.5 <0.5 <0.5 <0.5
11,1,l-Trlchlormethane ug/I. '1 < i <I '1 <1 <
1.1,2,2-Tetrachlcroetthene ugh. '0 5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1.1.2-Trichilorcethane ugtL <1 0l <I ci <1 ' <1
1,l-Dichromethane ugh. 0 335 J <I <1 <I < <I <1
1,1-D31chtonetthene up/IL 1.23 <I< <1 <1 <1 <
1,1-Dichiloropropene ugh. <1 <1 <I <I <1 <I
1,2,3-Trlohlorobenzene up/I. <I <1 <1 <1 < <1 <1
1.2,3-1richloropmopane up/IL <1 13 5 9 42 10.8 16 <1 <
1,2.4-1richlorobenzene ug/IL <1 <1 < <1 <I <1 <I
I.2.4-Trlmethiylbenzene ugh. <I <1 <I <1 <1 <1 <1
1.2-Dibromno-3-chloropropane ug/L <2 <2 <2 <2 <2 <2 <2
1,2-Oib1romoethane ug/L <1 <I < <1 '1 <1 ~ <1
1.2-Dichlorbenzene ugh. <I <I <1 <1 <1 <I <1
1.2-Dichionoethane ugh. <0 5 0.362 J 0.252 J 0.321 J <0.5 <0.5 <0.5
1.2-Dtchloroprpane ugVL 0 679 J <1 1.83 0.317 J 2.57 <1 <
1.3.5-Tdmrethylbenzene ugh <I <1 <1 <1 <I <I <
1.3-1Dichiwoobentene ugh1. <I ~ <1 <I < <1 <1 <
1.3-Oichlosopropane, up/I. <04 '0.4 1.17 <0 4 2.77 <0 4 <04
1,4-Dichloroberuzan. ugVL <0.5 <0.5 0 14.4J 0.2l 5J 0 21 J 0.2228B 0.1936B
1-Chionctnextine ug/I. <1 <1 <1 <1 <1 <1 <1
2,2-Dichloropropane ug/I <I <1 <i <1 <1 <1 'I
2-Chlonotoluenh ug/I <I <1 <1 <1 <1 <I <
2-Hexanone UgIL. *10 <10 6 13 J <10 <10 <10 <10
4-Chlorotoluene ug/L <1 <1 '1 <I <1 <1 <
Acetone ugh. 7.4 B 30.5 96.7 40 6 39.8 74.2 8 70,4 8
Beruzene ugh. 0 278 B <0 4 '0.4 <0 4 <0.4 <0 4 <0.4
Bromobenzene ug/I. <1 <I <1 < 1I ~ <I <1
Bromochloromethans ugh. < <1 ci <1 <1 c <1
Bromodichloromethane up/I. <0 5 <0 5 <0.5 <0 5 <0.5 <0 5 '0.5
Bronnoform ugh. <I <1 <1 <1 <1 <1 <1
Bromomethane ugIL. <1 < <1 <1 <1 <1 <I
Carbon disultide ugh. <1 0 552 J <1 0,5421 J<1 <1 <
Corton tetrachloride ugIL <1 <I <1 'I 6 69 <1 <1
Chloroberuzens ugh. <0.5 '0.5 <0 5 <05 0.134 J <0 5 <0,5
Chlorroethane ugh. <1 <1 <I< <1 <I <1
Chloroform ugh. <0.3 10.4 3.76 3.94 8.38 <0 3 <0.3
Chloromethane ug/I. <I <1 <1 <1 '1 <l <1
cls-1.2-Dichtoroethene, ug/L. 155 27 1 46 49 37,8 83 3 85.1
cis-1,3-Dichloropropene up/I. <0.5 <0.5 <0 5 <0.5 <0.5 <0.5 <0.5
Dllbromochbrommelhane ug/L <0.5 <0.5 <0.5 <0 5 <0 5 <0.5 <0.5
Dibromomethane u911. <1 <1 <1<I<1< <
Dichlorodifluoronnethane ugfi. <1 <I <i< i ic
Ethyltenzene ugh. <1 <1 <1 <I <I <1<
Hexachlorobutadiene ugh. <0.6 '0.6 <0.6 <0 6 <0 6 <0.6 <0.6
Isopropylbernzene up/I. < <I <1 <1 <1 <1 <1
nm-'p-XyIene uIgh <2 <2 <2 <2 <2 <2 <2
MEK (2-Butanone) ugh. 399 717 2060 405 5400 1760 1820
Melthyl t-butyl ether (MTBE) ugh- <5 <5 <5 <5 <5 <5 <5
Methylene chloride ug/L <1 7.8 5.44 3,47 1.44 <1 <1I
MIBK (methylisotxtyl ketone) ugh. <10 <10 <10 <10 I <10 <10 0
Naphthalene Up/I <1 <1 <1 <1 <I < <1
n-Butylbenrzene ug/L. I <1 < <1 <1 <1 <1
nPrwybenuune up/I < < <1 < I <1 <1
o-Xylene ugh. <1 c <1 cI cI <I c
p-Isopropyltoluene, ugh. <I <I <1 <1 < <1 <1
sac-Rutyllbernwen up/I. <1 <1 <1 <1 <1 <1 <1
Styrene uQ11. <1 <1 <1 <1 <1 <I <
tert-Butylbenzene uW/I <I <1 <1 <I <1 <1 <1
Tetrachlorcethene ug/L 10.9 48a4 3 62 1.87 5 48 0.264 J 0.303 J
Tohiene ug/L <1 1 <1 0,257 8 <I <I <1
trans-1.2-0ichloroethene ugh- <1 <1 <I <I <1 <1 <1
trans-1.3.Dichb~ropropern, ugh- <I <1 <1 I1c <I <1~j~
Trtchiloroattern, uOWL 44 4 1 79 2.01 0.824 J 2.72 <1 <1
Trichlomofluorromethaw,e ug/I <I <1 <1 <1 <1 <1 <1
Vinyl acetate ug/L <5 <5 <5 <5 <5 <5 <5
Vinyl tlchlde ug.- <I <1 <I <I <1 ci <1

< Not dentected above Reporting Limit (RI)
J. Estimated result based on QC data or repore
B. Estimated result possibly biased Ngh or fab.
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1~013278
TABLE 0-5

VOLATILE ORGANIC COMPOUNDS. NINTH QUARTER SAMPLES
YEAR TWO REMEDIAL ACTION OPERATIONS REPORT

Main Installation -Defense Depot Memphiss. Tennessee

Well ID 1W92-02 1W92.03 IW92-04 1W92-05 tW92-06 1W92-07 1W92-08

Lab ID L09030297-19 L09030265-02 L09030297-20 109030265-03 L09030224-02 10903022A-03 L09030323-18
Date 3/11/2009 3/1012D09 3/11/2009 3/O102009 3M/92009 3.9/2009 3/12/2009
Area flA-2 TTA-2 TTA-2 TTA-2 TTA-2 TTA-2 TTA-2

Analyte Units
1I,I.12-Teftaichbroethane uig/L <0.5 <0 5 <I <05 <0.5 C0O5 '2.5
i,l.1-Trtchlomethane ug/L. <1 <1 <2 <1 <1 <1 <5
1.l,2,2.Tetrachbloroehae, uigfI <0.5 <0.5 <1 <0.5 <0.5 <0.5 <2 5
1,l,2-Trlchloroethane uig/I <I <1 <2 ci <1 <I <5

1,I-Dichloroethane ugit <1 <I <2 <1 '1 <1 '5
1,1-Dichbromthene uigI <1 <1 <2 <I< <I <5
1J.1Dichlompropene ig/I. <1 <1 <2 <1 <1 <i C5

1.2,3-Trnchloroberizene igtI <1 <1 <2 <1 <1 Il <5
l,2.3-Tnchtor-opropane uig/I. ci <1 <2 <1 ci <I 45 3
l,2,4-Tnchlorobenzene urg/. <I <1 <2 <1 <1 ci <5

l,24.4Tnmethylbenzene rig/I. <I C '2 Ct < l <1 5

1,2-Dlbromo-3-chloropropane ig/I. <2 c2 <4 <2 <2 <2 100
1,2-Dilinoncerflane rig/i <1 <1 <2 <1 <1 <I <S
1.2-Dichlorobernzone ugh. <1 <1 <2 <l <I <1 <5
1,2-Oichlonoethane ugtI. <05 <0.5 <I 0 299] 0 34]J 0255] < 2.5
1,2-Dichiloropropane ugf- ci <1 <2 <1 l <1 'j 5
1,3,5-Tilmethybenzene rigtI <1 <1 <2 '1 <1 <1 <5
1.3-Diohlorobenrene rig/- <I <1 <2 <1 <I <1 <5

1 .3-Dichloropropane ugh. <04 <0.41 CO 8 <0.4 <0 4 <0 4 '2
1,41-Dilhlrobernzne ug/L 0.1272B 0.266 J 0 6232B 0.474 J 0.373 J 0. 193] < 2.5
1-Chlorohexane uitL <1 < 1 <2 < 1 <1 <1 <5

2.2-Dichloropropaine rig/L <1 < 1 <2 < 1C < 1 <5
2-Chlorlotouana uigI <1I < 1 <2 <1I <1 <1 <5
2-Heurnone ug/L <10 <10 <20 3.73]J <10 <10 <50
4-Chlorotoltiene u rg/i <I <I <2 <1 <1 Ci <5
Acetone ur-gI 26.2 B 60.7 948 B 126 53]J 27.2 J 168
Benzene right CO.4 <0 4 0 8 <0 4 <0 4 <0 4 <2
Bromobenzene uig/i <1 ci <2 <1 <1 ci <5
Bromochboronnethane urg/. <1 '1 <2 <1 <I <1 <5
Rromodlctdorometharno rig/. <0 5 <0.5 <1 <0.5 CO 5 <0.5 <2 5
Bromoform ug/L <1 <1 <2 I Ci <1 <5
Bromornethane uigtL < ci <2 < <I <1 <5

Carbon disulfide ughi. <1 <1 <2 4.5 <1 ci <5
Carton tetrachloride ugh. <1 <1 <2 <1 <1 <1 <5
Chioroberizene rig/L <0.5 <0 5 <1 <05 '0 5 <0 5 <2.5
Chloroethane rig/L <1 <1 <2 <1 <I <I <5
Chloroform rig/i 0 268] <0.3 <0 6 0.153] <0~3 <0.3 0 987]J
Chlorometlhane ig/I. <1 <1 <2 <1 <1 <1 <5]j
cls-1.2-Dichloroeilene uig/L 126 50 37.7 11.7 6 13 32.9 47 8
cls-1.3-Dlchilomopropene rig/I- <0.5 <0.5 <1 <0.5 '035 <0.5 <2 5
Dibromochtommethane urig- <0.5 '0 5 <1 <0.5 <0 5 '0.5 <2 5
Dibromiomethane ur-gI <I <1 <2 <I <1 <I <5

Dichlorodifiuoromethane ug/L <1 <I <2 '1 <I <1 <5]
Ethyllbernzene ugh. <1 <I '2 ci<1 ci <5
Hexachlorobutadiene ugh. <06 <0.6 <1 2 <06 <06 <0.65 <3
Iso~propylbenizene ugh. <1 <1 <2 <1 <I <1 <5
n-.p-Xylene ugh. <2 <2 <4 <2 <2 <2 <10

MEK( (2-Butanone) uig/L 367 182]J 1810 941 854 899 1380
Methyl t-buityl ether (MTBE) rigL <5 <5 <10 <5 <5 <5 <25
Mettylene chloride . rig/I. 0.812] J <2 1.61 2 26 0,391]J 4 28]
MIBK< (methyl isolbutyi ketone) ig/I. <10 <10 <20 <0 <10 <10 <50
Naphithalene right. <1 <1 <2 <1 <I C1 <5
n-Butytonrzene ur-gI <l <I <2 '1 <1 <1 <5
n..Propyben~zene ug/. <I <1 <2 <1 <1 ci <5
o-Xylene ugf. <I <I <2 <1 <I <1 <5
p-lspropyftolriene ugh. <1 <1 <2 <1 Cl <I <5
sac-Butylbienizene Uig/L < <1 2 <1 Cl <1 <5
Styrene rig/L <1 < <2 <1 <1 <I <5
tert.Butylbernzene, ur-gI <1 <I <2 <1 <1 <I <5
Tetrachloroethene ig/IL 0 371] J < 0.722]J 1.43 3 61 0.684 J 1.79 J
Toluene ugh. 0.253 B 0 502] <2 0.277]J 0.505 J 0 449 J <5

trans-1.2-Dichlorothene ug/L <I <1 <2 <I <1 <1 '5
tran-1.3-Dichloropropene rig/l <1 <1 <2 <1 < <I <5
TrIchloroethene rig/I < <1 <2 0 335]J 0.377 J 0.282]J <5
Trnchlorofluoromethane ugL <1 Cl <2 <1 <1 <1 <5

Vinyl acetate ig/IL <5 <5 <10 <5 <5 <5 <25
Vinyl chloride ig/IL 0,672]J <1 <2 <1 <1 <I <5

'diNot detected above Reporting Limit (Ri.)
J: Estlnmated result based on QC data or reporb
B: Estimated resuit possibly biased high or fab*
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10,f3279
TABLE D-5

VOLATILE ORGANIC COMPOUNDS. NINTH QUARTER SAMPLES
YEAR TWO REMEDIAL ACTION OPERATIONS REPORT

Main InstallatIon -Oafense Depot Memphis. Tennessee

Well ID DR2-l DR2-5 lW-el MW-85 PMW8S-01 PMW85-04 PMW8S-05
Lab ID L090392120' L09030334-15 L09030379-17 L09030418-13 109030334-14 1-090310418-05 L09030418-06
Date 3I2/200b i~ 31131 2 00 9 3/11200 3/17/2009 3/131209 3/17/2009 311712009
Area flA-2 TTA-2 TTA-2 TTA-2 TTA-2 TTA-2 TTA-2

Analyte Unit.
1. 1.1.2-TetraChioroethare ugh. 0'05 <05 <5 <0 5 <0.5 <0.5 <05
11,1.lTrlchlomoth~ane ug/L ci <1 <0 <1 ci <1 <
1.I,2,2-Temirchokroethane ugf- <0.5 <0.5 <5 0.335 J <0.5 <0.5 <0.5
1,1,2-TrlcchIoroethane ug/. <I <1 <10 <1 <I '1 <
1.1-Diohlomothane ugh. <I <1 <IC <1 <I <1 <1I
1.1-Dichlroatthern ug. <1 '1 <10 <1 <1 <1 <I
1.1-Dlohloropropene ug/L <1 <1 <10 <I <1 <I <
l,2,3-Tirchlorolbenene ugh. <1 <1 <10 <1 <1 <I <
1,2,3-Tirchloropropone ugIL <1 37 3 <10 0 982 J 1 1 19 4 134
l,2,4-Tdlohorobenzene ug1L <1 <1 <10 <1 <I <1 <1
I,2.4-Trimethiyttenzne ugh. <1 <1 <10 <1 <1 <I <1
1 ,2-Dibromo-3-chloropropane uWL. <2 <2 <20 <2 <2 <2 <2
1.2-Dibronmoetsn.ari ugh-. <I < <10 'I <1 <I <
1,2-Dichlorobernzene ug/. <1 0,246 J <10 <I <1 0.23 J 0.468J
I.2-Dichloroethane ugh. <0.5 0.573 <5 <0.5 <0 5 <0.5 0 846
1,2-Dichloropropane ugh. <I 0.386 J <10 0.249 J <I 9.08 0 801
1,23.5-Trimethytbenzene ug/L <1 <1 <10 I <1 Cl <1
1,3-Dlchlorobenznen ugh. <1 <1 <10 <1 <I <I <
1.3-Dichloropropane uW. <0 4 <0.4 <4 <0.4 <04 8.17 <0 4
1.4-Dlchforobenzene ugh. 0.355J < 0.5 <5 <0.5 <0.5 <0.5 0.163 J
1-Chborohtexane ug. <1 <1 <10 <1 <1 <1 <1
2,2-Dichloropropane ug/L <1 <1 <10 '1 J <I <1 J <I
2-Ch~owtoluene ugh. ci <1 <Ia <1 ci <1 <1
2-Hexanone ug/L <10 <10 <100 <10 <I0 <10 <10
4-Ohlorotoluene ug[L <I I <10 <1 <I <1 <I
Acetone ugh. <10 <10 72.18B 186Si 8.46 J 32.71J 30.6 J
Benzene ug/L <0 4 <0.41 <4 04 <0.4 '04 0. 182 J
Bromobenzene ug[L Cl <1 <10 <I <I cI <I
Bromocthbommethane ug/L <1 <1 <10 <1 <1 ci <1
Brormodichloomethane ugh. <0.5 <0 5 <5 <0.5 <0.5 <0.5 <0 5
Bromofom,i ugh. <1 <1 <10 <1 <1 <4 <1
Bromnonethane ug. <1 ci '10 <1 '1 < <I
Carton disulfide ugh. <1 <1 <10 <I <I <1 1.41
Carton tetrachloride ugL 22 7 206 <10 69.9 <1 0.355 J 513
Chlorobenzene ugIL <0.5 0.276 J <5 0.5 '0.5 0 293 J 0.522
Chioroethane ug/L <1 <1 '10 <1 <1 <1 <I
Chloroform ug/L 7.53 68 8 1.48 J 8,51 0 455 0.499 86.4
Chi-oromethane ugi- <I J <1 <10 <1 <1 <I <1
cis.1.2-!)lchloroethene ugh. 7.59 62 114 7.29 50.4 89 3 166
cis-11,31-Dichboropropere ugh. <0.5 <0 5 <5 <0.5 <0.5 <0.5 <0.5
Dibromochlorometh~ane ugh. '0.5 <0.5 <5 <0 5 <0.5 <0.5 <0.5
Dibromom~ethane ug/L <1 I '10 <1 <1 <I <1
Dlchlorodifluormomthane ug/L <ii <I <10 ci <I <I <
Ethybenzene ugh. <1 <1 <10 <I <I <I ci
Hexachiorobutadiene, ugh. <0.6 <0.6 <6 <0 6 <0 6 <0.6 <0.6
lsopropylbenzene ug[L <1 <I <10 I <1 <1 <1
m-,p-Xykmn ugh. <2 <2 <20 <2 <2 <2 <2
MEIK (2-Butanone) ugh. <10 <10 1070 3 05 J 16 9 234 55
Methyl t-butyl ether (MTBE) ughf. <5 <5 <50 <5 <5 <5 <5
Methylene chloride ugh. <I <1 <10 <1 <1 <1 3.9
MIBK (methyl isoboutyl ketone) ugIL. <10 <10 <100 <10 <10 <10 <10
Naphthalene ugh. <1 ci '10 <I '1 <1 '1
n-Butylbemnzere ughL <1 <1 <10 <1 ~ <1 <I <
n-Propytennene ugh. <1 <1 <C <1 <1 <1 <
o-Xylene ugh. <1 <1 <10 <1 <1 <1 <1
p-lsopropyltoluene ugh. ci <1 <10 ci ci <1 <
sec.Butyllbernzen. ug/L '1 ' '10 '1 <1 ci ~
Styrene ugh. <1 <I <10 <1 <1 <1 <1
tert-Butybeenzene, ugh. <I <1 <10 <1 <1 <I <I
Tetrachloroethene ugh. 150 114 c0a 33 9 0 896 J 1 3 30.5
Toluene ugh. ' <I <10 <I <1 <1 <1
trans-1.2-Dichloroelhene ugh. <1 <1 <10 <1 <I <I <1
trans-1.3-Dichlormpropene ugIL <1 <1 <10 <I <1 <1 <
Trichiloroettien ugh. 5,09 35 '10 11.6 <1 <I 14.8
Trichlorolluoromethane ugh. <I <I <10 <1 <I <1 <
Vinyl acetate ugh. '5 <5 <50 J <5 <5 <5 <5
Vinyl chlorde ugh. <1 <1 <I0 <1 <1 0. 339 J <I

< Not detected above Reporting Limit (RL)
J Estimated reuft based on QC data or report
B' Estimated result Possibly biased high or fabi.
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1013 3280
TABLE 0-5

VOLATILE ORGANIC COMPOUNDS. NINTH OUARTER SAMPLES
YEAR TWO REMEDIAL ACTION OPERATIONS REPORT

Main Installation -Defense Depot Memphis. Tennessee

Well ID PMW92-01 PMW92-02 PMW92-03 PMW92-04 PMW92-05 PMW92-06

Lab ID L09030379-14 109030379-15 L09030379-16 L09030418-11 109030418-12 L09030323-19
Date 3/1612009 3/16/2009 3/16/2009 3/17/2009 3117/2009 3/12/2009
Area TTA-2 TTA-2 TTA-2 UTA-2 TTA-2 TTA-2

Anatyle Units
1.1. 1,2-Tetrachlonoethane ug/L C5 <0.5 <0.5 '0.5 <05 '0.5
1.1.l-Tnchloroethane ug/L <10 <1 <1 <1 <1 <I
1,I,2,2-Tatrachloroethene ugh. <5 <0 5 <0.5 <05 <0.5 <0.5
I1.2-Tnchloroethane ugh. <10 <1 <1 <1 <1 <1
lI-Dlchlormethane ug/L <10 <1 ci <1 ci <1
1.1-Dichloroethena ug/t <10 <1 ci <1 <1 <
1.1-Dichloropropene ugh. '10 <1 <1 <1 <1 <1
1,2.3-Trichilorolenzenme ugh. <10 <1 <1 <1 <1 <4
1,2.3-Trichloropropane ug/l. <10 <1 <1 <1 0 838 J 3866
.2.4-Trichlorobenzene ug/t <10 <1 '1 <1 <I <1

1,2.4-Trimethylbenzene ug/1. <10 <I '1 <4 <1 <1
l,2-Dibromno-3-chloropropane ugiL <20 <2 <2 <2 <2 <2
1,2-Diblmornttuana ugh. <10 <1 <I CI <I <
1,2-Dlohlorobherumne ugh. <10 <I <1 <1 < 0.469 J
I1.2-Dichlorothane ugh. <5 <0 5 0.335 J <0.5 0.389 J 0.899
1l.2Dlohloropropane ugh. <10 i 0 207 J <1 0 265.J 21.4
1.3.5-Trlmethytbenzene ugh. <10 <1 <1 '1 <1 <
1,3-Dichlooobenzene uQA. <10 <1 ci <1 ci <1
1.3-Dichitoroprpane ugh. <4 <0 4 <0.4 <04 <0.4 15.5
lA-Dlchlorobenzene ugh. <5 0.15 B <0 5 <0.5 <0.5 <0.5
1-Chlorohiexane ugh. <10 <1 <I <1 <1 '1
2.2-DichIoropropane ug/L '10 <I <1 <1 J <1. <1~
2-Chborotoluene ugh. <10 <1 <1 <1 <1 <1
2-Hexanone ugh. <100 <10 <10 <10 <10 <1D
4-Chlorotobuene ugh. <10 <1 <1 <1 <1 <1
Acetone ugt. 11608B 6 058 3.38 B <IO J 21.6 J 3.24
Benzene ugt. '41 <0.4 <0.4 <0 4 <0.4 0 236
Bromobenzene ughl. <10 <1 <1 <1 <1 <1
Bromochlorownethane ugh. <10 <I <I <1 <1 <1
Brcomoclichloromethane ughl.' <5 <0.5 <0.5 <0.5 <0.5 <0 5
Bromnoform ugh. <10 <1 <1 <1 < <1
Bromomiethane ugh. <10 <1 <I <1 < <1
Carbon disulfide ugh. <10 <1 <1 <1 1.44 <1
Carbon tetrachlonide ugh. <10 <1 <1 < 1 2 37 <1
Chlorobenztene ugh. <5 '0 5 <0.5 <0.5 <0.5 0,405J
Chimoroetane ugh. <10 ci <1 'I <1 <1

Chloroform ugh. <3 <0.3 <0.3 0,733 14 4 <0.3
Chloromethane ug/L <10. <1 ci <i '1 <1Ii

dls-1,2-Dlchloroethene ug/L 4.43 J 124 139 112 87.5 200
csl 1,3-Dkchloropropene ugVL <5 <0 5 <0.5 <0 5 <10.5 <0.5

Dibromochloromethane ugh. '5 <0 5 '0 5 <0.5 <0.5 <0 5
Dibr-onomeilhane ughL <10 <1 <1 <1 <I <1

Dichlonodiftuoromethane ugr. <10 <1 '1 <I <1 <4
Ethyllenureno ug/l. <10 <1<1 <1 <1 c
Hexachrombutadiene ugh. <6 <0 6 <0 6 <0.6 <0 6 <0.6
tsopropytbhenzene ugh1. <10 <I <1 <1 <1 Cl
m-.p-Xylsen ugh. <20 <2 <2 <2 <2 <2
MEIK (2-Butonone) ugt. 822 B 33.38 < 10 <10 222 4,59J

Methyl t-butyl ether (MTBE) ugh. <50 <5 <5 <5 '5 <5
Methyleno chloride ugh. <10 <1 <1 <1 5.14 1.23
MIBK (methyl isolbuty!l ketone) ug/L <100 <10 <10 <10 <10 <10
Naphthalene ugh. <10 '4 <1 <1 <1 <i
n-Butytbenene ug/l. <10 <I <I <1 <4I <1

n-Propyben~zene ugh. <10 <I <1 <1 <1 <1

o-Xylene ughl. <10 <1 <1 Cl <I <1

p-lsopropyltoluone ugh. <10 I <1 <1 <1 <1
sec-Butylbenzeno ugh. <10 <I <1 <1 <I <1
Styrene ug/L <10 <1 <1 <1 <1 <1

tert-Butylbenzene ugh. <10 '1 <I <1 <1 <1

Tetrachiloroethene ug/L <10 <1 15.6 5 02 33 9 3.88
Toluene ugh. <10 'I <1 <1 <I <I

trons-1,2-Diehtoroetivene ugh. <40 <I <1 '1 <I <1
trans-l,3.Dichloropropene ugh. '10 <1 <1 <1 <I <1

Trichiloroethene ugh. <10 <1 5 99 0.916 J 7.02 2.98
Trichlorofluoromethiane ugh. <10 <1 <1 <I <I <1

Vinytacetate ugh. <50.1 <SJ <5 J <5 <5 <5

Vinyl chloride ugh. '10 <1 '1 '1 <1 <

:Not detected above Reporting Limit (RL)
J1 Estimated result based on 00 data or reporb
8: Estimated resuft possibly biased high or flab,
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DATA QUALITY EVALUATION

Monitoring for enhanced bioremnediation treatment (EHT) at the Main Installation during Year Two

included groundwater sampling of injection and monitoring wells during five events. Groundwater

samples were submitted to Microbac Laboratories, Inc. (Microbac), formerly Kennon Environmental

Services, Inc. in Marietta, Ohio for analysis. The sampling and laboratory analyses were performed in

accordance with past practice and the Remedial Action Sampling and Analysis Plan (RA SAP)

(MACTEC, 2005).

The data quality evaluation (DQE) process involves assessment of all field and laboratory procedures,

including independent data validation completed by Diane Short and Associates, Inc (DSA) in accordance

with the RA SAP. The data validation forms are included in this appendix. This assessment is designed

to evaluate problems with the quality assurance (QA)/quality control (QC) associated with the laboratory

data and potential impact to the data quality objectives (DQOs). The DQE findings are summarized in the

following sections.

FIELD ACTIVITIES AND FIELD QUALITY CONTROL

The field effort included the collection of groundwater samples from injection and performance

monitoring wells. The well locations in the three treatment areas (TTA-I MW2I, TTA-I MW101, and

TTA-2) are provided in Figures 3 and 4 of' this report. Field QC samples were collected at selected wells

to evaluate sampling technique and decontamination procedures. These samples included field duplicates,

trip blanks, and field equipment (rinsate) blanks. Additional samples were collected at selected locations

for matrix spike/matrix spike duplicate (MSIMSD) analyses in the laboratory. Documentation of the

sampling was performed in the field to ensure that the sample collected, labeling, chain-of-custody, and

request for analysis were in agreement. Sample bottles met EPA requirements for environmientally clean

containers. Sample labels were pre-printed and chain-of-custody forms were created by scanning the

labels electronically (using a personal data assistant or PDA) to facilitate sample tracking from the field

through the laboratory to the final laboratory report. Custody seals were placed on each cooler before

shipment by common earnier.

ANALYTICAL METHODS

The groundwater samples were analyzed for VOCs by method 8260B3, dissolved gases (ethane, ethane,

methane, and carbon dioxide) by method RSK-175, selected metals (arsenic, manganese, and selenium)

by method 601 0B, anions (bromide, chloride, nitrate, nitrate, and sulfate) by method 300.0, total organic

E- I
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carbon (TOG) by method 9060B, alkalinity by method 3 10. 1, sulfide by method 376. 1, and MFAs by

method 850 MBA (Kemnron, Inc) and dissolved hydrogen by method AM20GAX (Microseeps

Corporation).

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,

laboratory personnel using the sample, and disposal. The laboratory control consists of instrumient

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 completed

in a timely manner.

DQE SUMMARY

DQE was completed on the data reported for the EBT-5, EBT-6, EBT-7, EBT-8, and EBT-9 sampling

events at the Main Installation. The objective was to review the chemical data reports submitted by the

laboratory and to assess the data in relation to the DQOs stated in the RA SAP. The DQE consisted of

review of laboratory QC data and field QC parameters, and flagging of the data as usable, usable with

qualification, or unusable following the DQE standard operating procedures (SOPs) using the criteria

stated in the RA SAP for each analytical method performed. The following information was reviewed:

* Sample Integrity (Deliverables)

* Sample Completeness

* Sample Holding Times

• Laboratory Methods for Extraction and Analysis (Calibration, Internal Standards)

* Method Accuracy and Precision (Surrogates, Matrix Spike/Matrix Spike Duplicate, LCS

Recoveries)

* Laboratory Performance Criteria (Blanks, Instrument Performance Check)

Field QC parameters were evaluated through field duplicates, field blanks, field documentation, and

shipping criteria. The DQE was summarized by use of flags that indicate to the reviewer that the data

being considered has been qualified using the established criteria. Sample delivery group (SDG)

E-2
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narratives detailing the evaluation of the laboratory data by DSA are included as attachments to this

appendix. The SD)Gs and associated groundwater samples are listed on Table E-1.

The following sections provide summary discussions of the required data qualifications for each sampling

event. A Level III DQE was performed and the data quality indicators (DQls), expressed in terms of

precision, accuracy, representativeness, comparability, completeness, and sensitivity, were assessed. This

included the evaluation of sample integrity, holding times, trip blanks, field blanks, method blanks,

internal standards, surrogate recovenies, matrix spike/matrix spike duplicate (MS/MSD) recoveries, LCSs,

and field duplicate precision. The results of the DQI assessment are provided below.

Precision

Field duplicates were collected to assess sampling precision. They consisted of replicate grab samples

collected concurrently with the associated field samples. Precision is best expressed in terms of relative

percent difference (RPD). The precision goals were determined to be acceptable. Complete discussion of

the duplicates is provided in the attached DQE narratives.

Accuracy

Accuracy was measured through the analyses of LCSs and MS/MSDs. Sample specific accuracy is measured

through surrogate recovery. Accuracy is expressed as percent recovery (%R). Complete discussion of the

LCS and MS/MSD recoveries is provided in the attached DQE narratives.

Recoveries for LCSs in associated groundwater samples indicated estimated ("T' flagged) data qualification

for certain geochemical and VOC results. In instances where the LCS recovery was high and there were no

positive results in any of the associated samples, no qualifications were necessary. Where qualifications were

necessary for low LCS recoveries, the analytes qualified do not significantly impact the use of the data.

MS/MSD recoveries resulted in qualification for various analytes including VOCs, MFA, and inorganics data

in project samples as discussed in the sections below for each sampling event.

Representativeness

Representativeness refers to the degree sample data accurately and precisely describes the population of

samples at a sampling point or under certain environmental conditions. Samples that are not properly

preserved or are analyzed beyond holding times may not be considered representative. Review of sampling

procedures, laboratory preparation, analysis holding times, trip blank and field blank analysis help in

providing this assessment.

E-3
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Samnplig procedures followed the work plan and were considered representative of the matrices collected.

Laboratory preparation and analysis followed method guidelines. Therefore, representativeness goals were

met. Complete discussion is provided in the sections below and the attached DQE narratives.

Comparability

The selection of standardized methods and consistent laboratory practices facilitates the comparison of

data between EBT events. Previous event data have been determined to be comparable to later event

data.

Completeness

Completeness is determined for both field and analytical objectives. Field completeness is calculated

from the number of samples proposed verses the actual number of samples collected. Analytical

completeness is expressed in terms of usable data. The project completeness goal stated in the DDMT

RA SAP for DDMT is 90%. Data from the five EBT events exceeded 99% completeness and therefore

met this OQI.

Sensitivity

Analytical sensitivity is the concentration at which the measurement system can quantitate target analytes

in the enviromnental matrices of concern. Analytical sensitivity is expressed in terms of the reporting

limit (RL), which is provided by the respective laboratories as their reasonable and defensible quantitation

limit for environmental samples above the method detection limit (MDL), which is established by each

laboratory using pure water or clean matrix. The RL varies among laboratories dependent upon their

SOPs and expertise. The analytical method RLs and MDLs were compared to groundwater protection or

screening standards as provided in RA SAP and were determined to meet the overall project objectives.

Dilutions were necessary in some cases to achieve the proper quantification of high-level targets, which raises

the RLs for all other targets in the run. In such cases, both results are provided in hard copy except for the

analytes that are above the upper range in the initial run. These are only shown for the re-analysis. Any

elevated RLs due to dilution or other QC issues are discussed below or in the attached narratives.

The following sections discuss only those deficiencies encountered during the evaluation that resulted in

qualified and/or unusable data.

E-4
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EBT-5 Sampling Event - De embIer, 207

During the December 2007 EBT-5 sampling event, 11 7 groundwater samples including 88 field samples and

29 QAIQC samples (duplicates, MS/MSD, trip blanks, rinsate blanks) were collected from 87 injection and

performance monitoring wells. Samples were collected from two screened intervals in MWI101. Samples

were analyzed for VOCs and geochemical parameters. 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).

The December 2007 data are usable with the following qualifications:

Geochemnical

* Carbon dioxide had a number of closing calibrations which did not meet the 30% D criterion

specified for RSK- 175; the associated samples were flagged as estimated J. When the closing

calibration has drifted, it indicates that at least some of the sample results prior to the CCV may

be biased, and for this reason the results are qualified as J.

* There is one LCS run for carbon dioxide in SDG L07 12562 which is out of limits. There are five

associated carbon dioxide results (PMW21-02, PMW2I-03, PMW2I-04, MW 2 1, and MWI IS1),

and are qualified estimated J to indicate a potential low bias roughly proportional to the LCS

outlier.

* All eleven samples for nitrate in SDG L0712375 were qualified estimated J based upon

exceedance of the % relative standard deviation (%RSD) outside of criteria. Only one sample had

a detection above the RE.

* Three total alkalinity results for three samples (1W21-02A, PMWI1O-06B, 1W101-09A)

chloride results for four samples (IW21-02A, PMWI01-06B, IWIOI-09A, PMWIO1-OIA) and

nitrite results for one sample (PMWI01-OIA) could be biased low based on low matrix

spike/matrix spike duplicate analyte recoveries and were qualified estimated J.

VOCS

* Analytes were observed in some method 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 and, therefore, should not adversely impact data

quality. Several analytes were detected in the rinsate blanks above reporting limits. When
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analytes are present in both the field blank and the associated samples, the results in the samples

are qualified in the same manner as for method blanks. Since these analytes are not significant

contaminants of concern at the site, data quality should not be adversely impacted.

* The cis-l,3-dichloropene result in sample FMWIOI (SDG L07 12444) was qualified as estimated

J based on MSIMSD performance.

EBT-6 Sampling Event - March 2008

During the March 2008 EBT-6 sampling event, 11 5 groundwater samples including 88 field samples and 27

QA/QC samples (duplicates, MS/MSD, trip blanks, rinsate blanks) were collected from 87 injection and

performance monitoring wells. Samples were collected from two screened intervals in MW 101. Samples

were analyzed for VOCs and geochemical parameters. Any result reported below the reporting limit (RL)

but above the method detection limit (MDL) was flagged "F" and considered an estimated result (unless

overridden by other QC flags).

The March 2008 data are usable with the following qualifications:

Geochemical

* Carbon dioxide had a number of closing calibrations which did not meet the 30% D criterion

specified for RSK-175; the associated samples were flagged as estimated J. When the closing

calibration has drifted, it indicates that at least some of the sample results prior to the CCV may

be biased, and for this reason the results are qualified as J.

* One sample for lactic acid, 1WI01-04B (SDG L08030240) was qualified as estimated J based on

a low LCS recovery.

• Samples from three SDGs for TOG (LO8030387,-420, and -333) and one for nitrate and sulfate

(LO8030240) were qualified estimated J based on the possibility of some bias associated with

calibration drift, where a discrepancy in % D is observed.

* Three samples for alkalinity, chloride, and TOG were qualified estimated J based on MS/MSD

recoveries (IWI101 -04B, 1W21I-05H, IWI01-0l-C)

* Samples from primarily four SD~s (L08030387, -333,-298, and -269) were qualified as estimate

J for nitrate and nitrite with respect to exceedances for holding time. This has happened where

the holding time was 48 hours. These qualifications are not expected to significantly impact the

data usability.
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VOCS

a Methylene chloride and I1,4-dichlorobenzene were detected in the rinsate blanks slightly above

reporting limits. When analytes are present in both the field blank and the associated samples, the

results in the samples are qualified in the same manner as for method blanks. Since these analytes

are not significant contaminants of concern at the site, data quality should not be adversely

impacted.

EBT-7 Sampling Event -June 2008

During the June 2008 EBT-7 sampling event, 117 groundwater samples including 88 field samples and 29

QAIQC samples (duplicates, MS/MVSD, trip blanks, rinsate blanks) were collected from 87 injection and

performance monitoring wells. Samples were collected f-rom two screened intervals in MW 101. Samples

were analyzed for VOCs and geochemical parameters. 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).

The June 2008 data are usable with the following qualifications:

Geochemical

* A number of reanalyses for carbon dioxide and methane (SDG L08060383, -413, -454, and 543)

were outside of the 14-day holding time for this analysis. These were documented in the Case

Narratives and in the laboratory holding time reports. Based on the high concentrations, it is not

anticipated that the low bias will have a significant impact on data usability with respect to

holding time.

* The calibration of carbon dioxide is problematic and the number of %D results were extremely

high, some greater than 90% with a low bias. This is a significant bias so, the undetected carbon

dioxide data for 9 samples were qualified rejected R (PMW92-02, PMW85-05, IW21-048,

1W21-02B, IW21-03A, PMW85-04, 1W21-04A, 1W21-03B, and 1W85-01). Detected data were

qualified estimated J.

* One sample, PMW85-04 (SDG L08060543), was qualified J based on a low LCS recovery.

* Samples from three SDGs (L,08060250, -348, and -495) for TOC and bromide were qualified

estimated J based on the possibility of some bias associated with calibration drift, where a

discrepancy in % D is observed.
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* Several samples for alkalinity, chloride, sulfate, and selenium were qualified estimated J based on

MS/MSD recoveries.

Vocs

* 1W92-07-EBT-7 in SDG L080604 13 had two surrogates recovered high in the initial analysis, which

is within hold. The reanalysis conducted had surrogates 'in control but was 16 days from the sample

date. Results for the reanalysis are qualified as J, indicating that the sample was run 2 days after the

holding time had expired. Since these samples are acid-preserved and were at pH<2, little

degradation would be expected.

* Results for carbon disulfide in four samples (1W85-02, 1W85-05, 1W21-OIA, and 1W21-05A) all in

SDG L08060 495 were qualified estimated J based on the possibility of some bias associated with

calibration drift, where a discrepancy in % D is observed.

* Sample IW-101-09A (SDG L08060383) had a 49.6% recovery of internal standard 1,4-

dichlorobenzene-d4, Associated compounds with this internal standard are qualified as estimated J,

indicating the possibility of some small bias due to the internal standard repression.

* Three compounds were qualified estimated J for MEK, chloroform, and MTBE in 3 SD~s

(L-080604 13. -454, and -495) based on elevated LCS recoveries. Seven samples were qualified for

MEK (IW101-04A, IWI0l-04B, IWIOI-04C, 1W92-06, PMW92-06, MW-85, and IW-0l); five

samples were qualified for chloroform (1W92-08, IW85-02, 1W85-05, 1W85-06, and IW21-02A)

and five samples were qualified for MTBE (PMW2lI-0 1, PMW21-03, PMW21-04, MW-I1 15, and

MW-2 1), respectively.

* Results for analytes in parent samples IW92-07 (SDG L08060413) and 1IW1O-03B and

PMWI0l-06B (SDG L08060348) were qualified estimated J based on low MS/MSD recovenies.

EBT-8 Sampling Event - December 2008

During the December 2008 EBT-8 sampling event, 11 6 groundwater samples including 88 field samples and

28 QAIQC samples (duplicates, MSIMSD, trip blanks, rinsate blanks) were collected from 87 injection and

performance monitoring wells. Samples were collected from two screened intervals in MWI101. Samples

were analyzed for VOCs and geochemical parameters. 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).

The December 2008 data are usable with the following qualifications:
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Geochemnical

Carbon'dioxide analyses, which is typically problematic, had samples with detections in all seven

SDGs (LO9030224, -265, -297, -323, -334, -379, and -41 8) for which a number of opening and

closing calibrations do not meet the 25% QAPP criterion specified for RSK-175. In such cases,

detected levels of carbon dioxide are qualified as estimated J. Such results may be biased due to

calibration drift. As the detected levels are high it is not anticipated that this will significantly

impact the use of the data.

* One parent sample for pyruvic acid, IWIOI-04C (SDG L09030323) was qualified as rejected R

based on poor MS/MSD recovery.

VOCS

* Methylene chloride and bromomnethane were observed in some method blanks. Whenever

methylene chloride or acetone is detected in associated samples at a level less than INO the method

blank (corrected for dilution), the result is qualified as UB. Such results are usable as nondetects.

Acetone and MEK were detected in the field blanks above reporting limits. When analytes are

present in both the field blank and the associated samples, the results in the samples are qualified in

the same manner as for method blanks. Since these analytes are not significant contaminants of

concern at the site, data quality should not be adversely impacted.

• A re-analysis for MEK was conducted on sample DR2-1I and was 4 days out of hold. The result is

qualified as J for this sample for potential low bias.

* Results for 1,2-dichioroethane in six samples (PMWIQI-05B, PMW92-05, IW-0l, 1W21-03A,

IW92-08 and DR2-5) in 3 SDGs were qualified estimated J based on the possibility of some bias

associated with calibration drift, where a discrepancy in % D is observed.

* For outliers, with respect to continuing calibration, detected targets were qualified estimated J and

where %Dis >40, non-detects were qualified rejected R. I1,2-dichloroethane in one sample IWI101-

03C), acetone in six samples (MW-0IT , MW-101B , PMWIOI-04H, PMWIOI-05A, PMWIOI-

07A, and 1W92-02), dichlorofluoromethane in three samples (1W101-04B, 1W21-0IB, andIW21-

02A), and bromomethane in six samples (1W21-02B, 1W21-03B, IW21-04A, IW21-04B, IW21-

OSH, and 1W92-0l) were qualified J. Only vinyl acetate had %D values > 40%. Associated non-

detect data were qualified rejected R in 34 samples.

* Results for bromomethane in two samples (PMWIOI-01B and IWI01-07C), cis-DCE and MEK in

one sample (PMW 101-01 B), bromomethane, chioromethane, dichiorofluoromethane, and
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trichlorofluoromethane in one sample (IW 101 -07C) and carbon disulfide in one sample (1W21I-03B)

were qualified estimated J based on MS/MSD recoveries.

* When a high LCS % recovery is associated with a non-detect in samples, no qualifier is added since

the indicated bias is high. When the target is detected, the result is qualified as estimated J since data

could be biased high proportional to the LCS %R. All results associated with low recovenies are

qualified as estimated J. Although several analytes were qualified in the samples, the only significant

contaminants of concern qualified were carbon tetrachloride and chloroform. Carbon tetrachloride

was qualified in four samples (PMW85-0l, PMW85-04, PMW85-05 and DR2-5) and chloroform in

six samples (PMWS5-0l, PMW85-04, PMW85-05, MW-21, PMW1OI-0SB, and PMW92-01) based

on LCS recovenies.

EBT-9 Sampling Event - March 2009

During the March 2009 EBT-9 sampling event, I116 groundwater samples including 88 field samples and 28

QA/QC samples (duplicates, MS/MSD, trip blanks, rinsate blanks) were collected from 87 injection and

performance monitoring wells. Samples were collected from two screened intervals in MWIOI. Samples

were analyzed for VOCs and geochemnical parameters. 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).

The March 2009 data are usable with the following qualifications:

Geochemnical

* Carbon dioxide analyses, which is typically problematic, had samples with detections in 5 SDGs

(L08 120243, -376, -394, 478, and -512) for which a number of opening and closing calibrations

do not meet the 25% QAPP criterion specified for RSK-175. In such cases, detected levels of

carbon dioxide are qualified as estimated J. Such results may be biased due to calibration drift.

As the detected levels are high it is not anticipated that this will significantly impact the use of the

data.

Vocs

* Contamination was observed in some method blanks. Whenever methylene chloride, acetone, 2-

butanone or phthalate esters are detected in associated samples at a level less than l Ox the method

blank (corrected for dilution), the result is qualified as UB, Such results are usable as nondetects.

For other targets, the factor used is 5x. Several analytes were reported in field blanks. When

analytes are present in both the field blank and the associated samples, the results in the samples are
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qualified in the same manner as for method blanks. Since these analytes are not significant

contaminants of concern at the site, data quality should not be adversely impacted.

* When a high LCS recovery is associated with a non-detect in samples, no qualifier is added since

the indicated bias is high. Two samples for MEK (1W92-03, lWl0l-02B) in SDG L09030265

were qualified as estimated J based on elevated LCS recovery. Chloromethane and

dichlorofluoromethane were qualified J in nine samples from SDG L09030323, acetone and 2,2

dichloropropane were qualified J in seven samples in SDG L09030418, carbon disulfide was

estimated J in six samples in SDGs L09030265 and -297 and vinyl acetate wasq~ualified J in nine

samples in SD~s, L09030334, -379-, and -418 based on low LCS recoveries which indicates the

potential for a low bias. Since these analytes are not chemicals of concern at the site, this does not

impact the use of the data.

* Results for cis-DCE in one sample, IWII-08A (SDG 9030379) and for vinyl acetate in asecond

sample, 1W21-04A (SDG 9030418) were qualified estimated J based on MS/MSD recoveries.

SUMMARY

The sample data collected from December 2007 through March 2009 from the injection and performance

monitoring wells in the TTA-1 and TTA-2 areas have met the data quality objectives and are therefore

determined to be valid and sufficient to support decisions regarding effectiveness of the EBT system

performance.
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TABLE E-1

SDG SUMMARY TABLE
YEAR TWO REMEDIAL ACTION OPERATIONS REPORT

Main Installation - Defense Depot Memphis, Tennessee

SDG Groundwater Samples Quality Control Samples

EDT-5 Samolino Event - December 2007

W10O1-OSA-EBT-5 IWiOi-OiB-EBT-5 PMW85-01-EBT-5 DUP3-EBT-5
W101i-05B-EBT-5 IW101-01C-EBT-5 MW-85-EBT-5 DUP4-EBT-5

L0712280 IW101-05C-EBT-5 IWiOi-02A-EBT-5 DR2-1-EBT-5 DUP5-EBT-5
IWiOi-01A-EBT-5 W10O1-026-EBT-5 DR2-5-EBT-5 DUP8-EBT-5

TB-121007-EBT-5
IW101-02C-EBT-5 PMW92-06-EBT-5 lW101-06A-EBT-5 RBi1-EBT-5
lW101-03A-EBT-5 PMW85-04-EBT-5 lW101-06B-EBT-5 lWi0i-03B-EBT-5IMS

L0712314 IWiOi-03B-EBT-5 PMW85-05-EBT-5 IWiOi-06C-EBT-5 IW1O1-03B-EBT-5/MSD
MW-101T-EBT-5 IW-01-EBT-5 IW101-07A-EBT-5 TB-12i1i07-EBT-5
MW-101B-EBT-5

IW101-03C-EBT-5 IWiOi-07B-EBT-5 PMWV92-03-EBT-5 TB-121207-EBT-5
L0712375IW10O1-04A-EBT-5 IWiO1-07C-EBT-5 PMVW92-04-EBT-5
L0712375 1I01O-04B-EBT-5 IW101-081B-EBT-5 PMW92-05-EBT-5

IW10i-04C-EBT-5 PMW92-02-EBT-5
L0712430 lW101-02B

PMW10i-01A-EBT-5 1W92-01-EBT-5 lW101-09A-EBT-5 DUP7-EBT-5
PMW10i-Oi1B-EBT-5 PMW92-01-EBT-5 lW101-09B-EBT-5 DUP9-EBT-5
PMW101-03A-EBT-5 ORI-3-EBT-5 IW101-08C-EBT-5 PMWi0i-0iA-EBT-5/MS

L0712431 PMW101-03B-EBT-5 lW10i-08A-EBT-5 PMW101-01A-EBT-5/MSD
IW101-09A-EBT-SIMS
IWiO1-09A-EBT-5IMSD

TB-121307-EBT-5
PMWi0i-02A-EBT-5 PMW101-06B-EBT-5 lW101-09C-EBT-5 DUP6-EBT-5

L0712444 PMW101-02B-EBT-5 1W21-04A-EBT-5 1W92-02-EBT-5 PMW10O1-06B-EBT/MS
LO~i2444 PMW101-04A-EBT-5 IW21-OSA-EBT-5 1W92-03-EBT-5 PMW10Oi-06B-EBTIMSD

PMW101-04B-EBT-5 1W21-0513-EBT-5 TB-121407-EBT-5
1W92-06-EBT-5 IW21-0213-EBT-5 PMW101-06A-EBT-5 DUP1-EBT-5
1W92-07-EBT-5 IW21-03A-EBT-5 PMWl1Oi-07A-EBT-5 1W21-02A-EBT-5/MS

LO7i2497 1W21-01A-EBT-5 lW21-03B-EBT-5 PMWi0i-08A-EBT-5 1W21-02A-EBT-5/MSD
1W21-01 B-EBT-5 IW21-04B-EBT-5 PMW101-08B-EBT-5 TB-121707-EBT-5
lW21-02A-EBT-5

L0712500 lW21-05-EBT-5
PMW21-05-EBT-5 1W92-05-EBT-5 PMW21-02-EBT-5 DUP2-EBT-5

1W85-02-EBT-5 1W92-08-EBT-5 PMW2i1-03-EBT-5 TB-i121 807-EBT-5
L0712562 PMWI01-05A-EBT-5 IW85-01-EBT-5 PMW21-04-EBT-5

PMW10I-05B-EBT-5 PMW21 -01-EBT-5 MW-21-EBT-5
PMW10i-07B-EBT-5 MW-i1i5-EBT-5

L071 2601 1W92-04-EBT-5 IW85-06-EBT-5 1W85-05-EBT-5 RB2-EBT-5
TB-121907-EBT-5
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TABLE E-1
SDG SUMMARY TABLE

YEAR TWO REMEDIAL ACTION OPERATIONS REPORT
Main Installation - Defense Depot Memphis, Tennessee

SDG Groundwater Samples Quality Control Samples

IEBT-6 Sampi~ng Event - March 2008

PMW92-Oi-EBT-6 PMW101-01 B-EBT-6 IW101-01C-EBT-6 DUP9-EBT-6
L08030185PMW92-02-EBT-6 PMW101-02B-EBT-6 IW101-02A-EBT-6 TB-031008-EBT-6
L080301 85 DR2-1-EBT-6 IW101-01A-EBT-6 PMW101-02A-EBT-6

PMW101-01A-EBT-6 IW101-01 B-EBT-6
PMW92-03-EBT-6 IW101-0313-EBT-6 IW101-07B-EBT-6 DUP4-EBT-6
PMW92-04-EBT-6 IW101-03C-EBT-6 PMW101-03A-EBT-6 DUP7-EBT-6

L08030220 PMW92-05-EBT-6 IW1O1-O7A-EBT-6 PMW101-03B-EBT-6 TB-031 108-EBT-6
PMW92-06-EBT-6 IW101 -02C-EBT-6 PMW1 01 -04A-EBT-6
W10O1-02B-EBT-6 IWiO1-03A-EBT-6 PMW101-04B-EBT-6

PMWi01-O5A-EBT-6 W10O1-04B-EBT-6 PMW85-04-EBT-6 DUP3-EBT-6
PMWl1O1-05B-EBT-6 IW101-07C-EBT-6 PMW85-05-EBT-6 DUP5-EBT-6

L08030240 PMWI1Oi-06A-EBT-6 IW101-09A-EBT-6 MW-85-EBT-6 IW101-04B-EBT-6-MS
PMWIO1-OGB-EBT-6 IW101-09B-EBT-6 DR2-5-EBT-6 IW101-04B-EBT-6-MSD

IW101-04A-EBT-6 IW101-09C-EBT-6 TB-031208-EBT-6
IWI01-04C-EBT-6 1W92-01-EBT-6 PMW101-078-EBT-6 DUP8-EBT-6

L08030269IW101-05A-EBT-6 PMW85-01-EBT-6 PMW1OI-08A-EBT-6 PMW101-08B-EBT-6-MS
L08030269 1IW11-05B-EBT-6 IW-01-EBT-6 PMW101-08B-EBT-6 PMW101-08B-EBT-6-MSD

IWiOl-05C-EBT-6 PMW101-07A-EBT-6 TB-031 308-EBT-6
1W92-02-EBT-6 IW10i-08A-EBT-6 PMW21-01-EBT-6 DUP2-EBT-6
1W92-03-EBT-6 IW101-08B-EBT-6 PMW21-05-EBT-6 IWiO1-OBC-EBT-6-MS

L08030298 IW101-0BA-EBT-6 W10O1-08C-EBT-6 MW-21-EBT-6 IW101-08C-EBT-6-MSD
IWiO1-OGB3-EBT-6 MW-101T-EBT-6 DR1-3-EBT-6 TB-031408-EBT-6
IW101-06C-EBT-6 MW-i1018-EBT-6
PMW21-02-EBT-6 1W21-01A-EBT-6 1W21-03A-EBT-6 RB1-EBT-6

L08030333 PMW21-03-EBT-6 1W21-01 B-EBT-6 1W21-03B-EBT-6 RB2-EBT-6
L08030333 PMW21-04-EBT-6 1W21-02A-EBT-6 1W92-04-EBT-6 TB-031708-EBT-6

MW-i1i5-EBT-6 1W21 -02B-EBT-6 1W92-05-EBT-6
1W85-01-EBT-6 1W92-05-EBT-6 1W21-04B-EBT-6 DUPl-EBT-6
1W85-02-EBT-6 1W92-07-EBT-6 1W21-05A-EBT-6 DUP6-EBT-6

L08030387 1W92-04-EBT-6 1W21-04A-EBT-6 1W21-05B-EBT-6 IW21-05B-EBT-6-MS
1W21-05B-EBT-6-MSD

TB-031808-EBT-6
1W92-06-EBT-6 IW8S-06-EBT-6 1W92-08-EBT-6 TB-031 908-EBT-6

L08030420 1W85-05-EBT-6
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TABLE E-1
SDG SUMMARY TABLE

YEAR TWO REMEDIAL ACTION OPERATIONS REPORT
Main Installation - Defense Depot Memphis, Tennessee

SDG Groundwater Samples Quality Control Samples

EBT-7 Sampling Event - June 2008

PMW10O1-O1A-EBT-7 IW101-0l1B-EBT-7 PMW92-01-EBT-7 DUP4-EBT-7
L08060250 PMW101-O1 B-EBT-7 DR2-1-EBT-7 IW101-02A-EBT-7 PMW1O1-O1A-EBT-7/MS
L08060250 PMWIOI-02B-EBT-7 1W92-01-EBT-7 IW101-01C-EBT-7 PMW1O1-01A-EBT-7IMSD

IW101-01A-EBT-7 TBO60O08EBT-7
PMW101-03A-EBT IW101-03A-EBT-7 PMW92-02-EBT-7 DUP-7

L08060283PMW101-03B-EBT MW-i1O1T-EBT-7 PMW10O1-02A-EBT-7 RBl-EBT-7
L08060283 PMW1O1-04B-EBT MW-101B-EBT-7 IW101 -02B-EBT-7 TB-061008-EBT-7

1WI01-02C-EBT-7 1W92-03-EBT-7 1W92-02-EBT-7
IW101-0213-EBT-7 PMW1O1-05A-EBT-7 1W92-04-EBT-7 DLIP5-EBT-7
IW1O1-038-EBT-7 PMW101-05B-EBT-7 1W92-05-EBT-7 DUP8-EBT-7
IW101-03C-EBT-7 PMW101-06B-EBT-7 PMW1 01-04A-EBT-7 IW1O1-03B-EBT-7-MS

L08060348 IW101-07A-EBT-7 PMW10O1-02A PMW92-03-EBT-7 IW1O1-03B-EBT-7-MSD
IWi01 -07B-EBT-7 PMW10O1-065-EBT-7-MS

PMWI01-06B-EBT-7-MSD
TB-06 1108-EBT-7

PMW101-06A-EBT IW101-07C-EBT-7 IW10I-09C-EBT-7 DUP9-EBT-7
L08060383PMW101-07A-EBT IW101-09A-EBT-7 PMW92-04-EBT-7 IWiO1-09A-EBT-7-MS
L08060383 PMW101-07B-EBT IW101-09B-EBT-7 PMW92-05-EBT-7 IWi01-09A-EBT-7-MSD

PMW101-08A-EBT TB-061208-EBT-7
IW101-04A-EBT-7 PMW21-03-EBT-7 DR1-3-EBT-7 TB-06i1308-EBT-7

L08060413 W10Oi-04B-EBT-7 PMW21-04-EBT-7 1W92-06-EBT-7
L08060413 IW101-04C-EBT-7 MW-1i15-EBT-7 1W92-07-EBT-7

IW101-OSA-EBT-7 PMW101-08B-EBT-7
PMW92-06-EBT-7 PMW21-05-EBT-7 IW101-06A-EBT-7 DUP-3

MW-85-EBT-7 MW-21-EBT-7 IWiO1-06B-EBT-7 TB-061608-EBT-7
L08060454 IW-01-EBT-7 IW101-05B-EBT-7 IW101-06C-EBT-7

PMW21-01-EBT-7 IW101-05C-EBT-7 W1 01-08A-EBT-7
PMW21-02-EBT-7

1W92-08-EBT-7 1W21-01A-EBT-7 IW101-08B-EBT-7 DUP-i
1W85-02-EBT-7 1W21-Oi1B-EBT-7 IW101-08C-EBT-7 DUP-2
1W85-05-EBT-7 IW21-02A-EBT-7 IW101-05B-EBT-7 DUP6-EBT-7

L08060495 1W85-06-EBT-7 1W21-05A-EBT-7 RB2-EBT-7
1W21-02A-EBT-7-MS

1W21-02A-EBT-7-MSD
TB-O0i1708-EBT-7

1W21 -02B-EBT-7 PMW85-01-EBT-7 IW21 -03B-EBT-7 TBO61 808-EBT-7
L0706201 PMW85-04-EBT-7 DR2-5-EBT-7 IW21-04A-EBT-7
L0706201 ~PMW85-05-EBT-7 1W21 -03A-EBT-7 1W21-04B-EBT-7

1W85-0i1-EBT-7
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TABLE E-1

SDG SUMMARY TABLE
YEAR TWO REMEDIAL ACTION OPERATIONS REPORT

Main Installation - Defense Depot Memphis, Tennessee

SbG KI Groundwater Samples Quality Control Samples

EBT-8 Sampling Event - December 2008

IWlOl-01A PMW101-01A PMW101-04A DUP4
IWIO1-01B PMW101-01B PMW92-06 DUP7

L08120243 1W101-O1C PMW101-02A PMW85-01 PMW101-01B-MS
L08120243 ~Wi101-02A PMW101-02B PMW85-04 PMW101-O1 B-MSD

Wi101-02B PMW1 01-03A PMW8S-05 TB-I121909
IW101-02C PMW101-03B
IW101-03A PMW101-04B PMW101-07A DUPS
IWi01-03B PMW10Ol-O5A PMWIOl-078 PMW10O1-07A-MS

L08120343 1W101-03C PMW101-05B PMW92-04 PMW101-07A-MSD
L08120343 ~IW101-07A PMW101-06A PMW92-05 TB-121008

MW-101T PMWi0i-06B IW-Ol
MW-bi1B
1Wl01-07B IWIOI-09C PMW101-08B DUP 2
IW101-07C PMW21-0i DR1-3 DUP 6
IW101-08A PMW21-05 PMW92-01 DUP 9

L08120376 1W101-09A MW-21 PMW92-02 RB 1
1WI 01-09B PMWI01-08A PMW92-03 W10O1-07C-MS

IW101-07C-MSD
TB-i2 1108

IW101-05A IW101-08B MW-li5 DUP 3
lW101-05B IW101-08C 1W85-02 DUP 5

L08120394 lW101-06A PMW21-02 IW85-06 T8-121208
lW10i-06B PMW2i-03 DR2-1
1W101-06C PMW21-04

1W92-03 IW101-04B 1W21-0iA DUPi
1W85-01 1W101-04C 1W21-01B RB2

L08120452 1W85-05 lW101-05C lW21-02A 1W101-048-MS
1W101-04A IW101-04B-MSD

TB-12 1308
1W21-02B 1W21-04A 1W21-05B* 1 W21-03B-MS

L08120478 1W21-03A 1W21-04B 1W92-01 1W21-03B-MSD
1W21-03B 1W21-05A 1W92-02 TB-12i608
1W92-07 1W92-05 MW-85 TB-121708

L08120512 1W92-08 1W92-06 1W92-04
DR2-5

4 of 5



N1ji3'342
TABLE E-l

SDG SUMMARY TABLE
YEAR TWO REMEDIAL ACTION OPERATIONS REPORT

Main Installation - Defense Depot Memphis, Tennessee

SDG Groundwater Samples Quality Control Samples

EBT-9 Sampling Event - March 2009

1W92-06-EBT-9 IW101-01 B-EBT-9 PMWIO1-02B-EBT DUP3-EBT-9
1W92-07-EBT-9 IW101-0IC-EBT-9 PMWiO1-03A-EBT DUP7-EBT-9

L09030224 IW101-02A-EBT-9 PMW1O1-01A-EBT PMW1O1-03B-EBT PMW01O-02A-EBT - MS
IW101-01A-EBT-9 PMW101-02A-EBT PMW101-02A-EBT - MSD

TB-030909
1W92-03-EBT-9 IW101-03A-EBT-9 PMW1O1-04B -EBT-9 DUP4-EBT-9
1W92-05-EBT-9 IW101-03B-EBT-9 PMW1O1-OSA -EBT-9 DUP8-EBT-9

L09030265 1W92-06-EBT-9 IW1O1-03C-EBT-9 PMW101-05B -EBT-9 TB-031009
IW1O1-02B-EBT-9 PMW1O1-01B -EBT-9 PMW1O1-06A -EBT-9
IW101-02C-EBT-9 PMW101-04A -EBT-9

1W92-d1-EBT-9 IWl~l -07C-EBT-9 PMW1 0i-07A-EBT-9 DUP6-EBT-9
1W92-02-EBT-9 IW101-09A-EBT-9 PMWi01-07B-EBT-9 DUP9-EBT-9
1W92-04-EBT-9 MWl1OlT-EBT-9 PMWiO1-OaA-EBT-9 PMWO10-07B-EBT-9-MS

L09030297 IW101-07A-EBT-9 MWl1l1B-EBT-9 PMW101-08B-EBT-9 PMW1O1-07B-EBT-9-MSD
IWI0i-07B-EBT-9 PMWl10l-06B-EBT-9 RBl-EBT-9

TB-031 109
1W92-08-EBT-9 IW101-09C-EBT-9 PMW21-04-EBT-9 DUP2-EBT-9

IW101-04A-EBT-9 PMW92-06-EBT-9 PMW21-05-EBT-9 IWi01-04C-EBT-9-MS
L09030323 Wi101-04B-EBT-9 PMW21-01-EBT-9 MW-il1 5-EBT-9 IW10i-04C-EBT-9-MSD
L09030323 IW10i-04C-EBT-9 PMW21-02-EBT-9 DR1-3-EBT-9 TB-031209

Wi101-05A-EBT-9 PMW21-03-EBT-9 DR2-1-EBT-9
IW101-098-EBT-9

IW85-01-EBT-9 Wi101-06A-EBT-9 1W85-06-EBT-9 DUP5-EBT-9
1W85-02-EBT-9 1I01~-06B-EBT-9 MW-21-EBT-9 TB-031309

L09030334 IW101-05B-EBT-9 IW101-06C-EBT-9 PMW85-01-EBT-9
Wi101-0SC-EBT-9 1W85-05-EBT-9 0R2-5-EBT-9
IW21-01A-EBT-9 Wi101-08A-EBT-9 PMW92-02-EBT-9 DUPil-EBT-9
IW2i-02A-EBT-9 Wi101-OBB-EBT-9 PMW92-03-EBT-9 IW1Oi-08A-EBT-9-MS

L09030379 1W21-02B-EBT-9 lW101-08C-EBT-9 IW-01-EBT-9 lW101-08A-EBT-9-MSD
1W21-03A-EBT-9 PMW92-01-EBT-9 RB2-EBT-9
lW21-03B-EBT-9 TB-03i1609
1W21-01 B-EBT-9 IW21-05A-EBT-9 PMW85-05-EBT-9 IW2i-04A-EBT-9-MS

L09030418 lW21-04A-EBT-9 lW21-05B-EBT-9 PMW92-04-EBT-9 IW2i-04A-EBT-9-MSD
L090304i8 1W21-04B-EBT-9 PMW85-04-EBT-9 PMW92-05-EBT-9 TB-031709

MW-85-EBT-9
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ORGANIC DATA QUALITY REVIEW REPORT
VOLATILE ORGANICS SW-846 METHOD 8260B/5030B

82 60B/5 030B

SDG: L071: 2562, 2497. 2610. 2280. 2444. 2314. 2375. 2431

PROJECT: Memphis Defense Denot. EBT-5 for e2m. Texas

LABORATORY: Kemnron Environmental Services. Marietta. OH

SAMPLE MATRIX: Water

SAMPLING DATE (Month/Year): December 2007

NO. OF SAMPLES: 8260B3/5030B3 (Waters) - 106 samles including (8 Tript Blanks and 2 Rinse Blanks)

ANALYSES REQUESTED: SW-846 8260B

SAMPLE NO.: See attached result forms

DATA REVIEWER: Sammy Huntingpton and John Huntinpton (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), 200 1/
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.
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I. DELIVERABLES
A. All deliverables were present as specified in the Statement of Work (SOW), SW-846, or in the project
contract.
YesX_ No_ _
This report has been requested to include the following review: Holding times and sample integrity (chains of
custody, sample log in), Calibrations, Summary QC

B. Chain of Custody Documentation was complete and accurate.
YesX__ No
The chain of custody -issues has been discussed in detail in previous reports, and those general comments apply.
All chain of custody documnents in this set were properly signed and dated.

C. Samples were received at the required temperature, preservation and intact with no bubbles.
Yes___NoX_
Most of the SDGis had a-t least one coaler that was under 20C but the Sample Checklist states that the samples
weren't frozen. No qualifiers are required under these circumstances.

hin addition, new EPA regulations (See Federal Register, March 12, 2007, 40CFR Part 122) require only that the
temperature of samples delivered to the laboratory be less than 6' C. Thus the sample receipt conditions are
fully compliant wth applicable regulations.

L0712375: Sample Receipt Form states that they received (3) WIlOl-04A VOAon 12/12/07 11:03 with
handwritten labels. This is different from practice but does not require validation action unless there are errors.

L07 12497: Sample Receipt Form states that the trip blank had a bubble bigger than a pea. This could bias the
results for this trip blank low.
L07 12562: Sample Receipt Form states that the trip blank had a pea size headspace.
As there is more than I vial for VOA samples, it is assumed that a vial with no, or minimum headspace was
used. No qualifiers have been applied.

IL. 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 X_ No__

2. The Clean Water Act (40 CER 136) or method holding times were met for all analyses (14 days from time of
sample collection to analysis or extraction).
Yes X- No-

Ill. INSTRUMENT CALIBRATION - CC/MS
A. Inital Calibration
1. The Response (RF) and Relative Response Factors (RRF) and average RRF for all compounds for all
analyses met the contract criteria of >0.01.
Yes X No NA_
Per thde project manager, the 200 1/ 2007 EPA CLP validation guidance has been applied to the common "poor
responders". Acetone, 2-butanone, and 4-methyl-2-pentanone are the compounds for which any calibration
response factors below 0.05 have been observed. The validation guidance used for this project allows for a
response of 0.01 for these compounds if spectral integrity can be verified at low concentrations. These spectra
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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 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 ale Aikhl~Y 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/MSD 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. 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.
Yes X No NA-

B. Continuing Calibrations
1. The midpoint standard was analyzed for each analysis at the required frequency and the QC criteria of > 0.05
(.01I for CLP 200 1) were met.
YesX_ No NA__
The CC~s were analy7zed 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 0.0 1. No data have been qualified from the response factors and RR~s
are not noted since they are essentially the same as the ICAL. This consistency of response for the poor-
responding compounds is an indication that there is no significant bias for the laboratory water matrix.

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_
See thFetable below. W~hen thre are no detections, unless the %D is biased low and so large as to indicate a
significant probability of false negatives, no qualifiers are added for %D outliers when targets are not detected.

SDG CCV Date Batch U Analyte %D Qualifiers
_______ _ ____ _______ ______ outliers Added

L0712431 12/20/07 16:28 WG259136 Vinyl Acetate 49.6 None ND
_________ 12121/07 8:48 WG259163 Vinyl Acetate 36.6 None, ND
_________ 1 2/20107 17:59 WG259149 All in control None

L0712280 12/17/07 10:14 WG258681 All in control ___ None
_________ 1 2/17/07 6:41 WG258681 All in control None
_________ 12/18/07 9:45 WG258681 Vinyl Acetate 26.0 None, ND _

L0712375 12/20/07:5 WG25950 All in control _____ Nn
_________ 12/19/~07 :0 WG258929 Vinyl Acetate 81.2 None. ND

1____ 12/19/07 19:25 1WG259028 I Vinyl Acetate 83.6 1 None, NED
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SDG' CCVDate ath Analyte %Dy;$-,kiles

L0712314 12/18/07 9.45 WG258838 Vinyl Acette 26.0 None, ND
_________12118107 10.08 WG258838 Vinyl Acetate 77.1 None, ND
_________ 12/19/07 8:06 WG258929 Vinyl Acetate 81.2 None, ND

L0712444 12/20107 16:28 WG259136 Vinyl Acetate 49.6 None, ND
_________ 12/21/07 8:48 WG259163 Vinyl Acetate 36.6 None, ND

L0712601 12/27/07 13:12 WG259507 All in control _____ None
1L0712497 I12/21/07 18:54 WG259270 Bromornethane 36.0 None, ND

_____ ___ _ _____ _____ ____ _____ Vinyl Acetate 44.9 None ND

I 1___ 12/26/07 10:02 1WG259330 I Naphthalene 133.8 1 None, ND
I____ I_______ I____ Vinyl Acetate 32.7 None, NDq

IV. CC/M[S INSTRUMENT PERFORMANCE CHECK
The BEB (VOA) perf'onnance 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 I100% 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.
YesX_ No-

And met the recovery limits defined in the current contract, which are the current laboratory limits.
YesXNo_

VII. MATRIX SPIKE/MATRIX SPIKE DUPLICATE
A. Matrix spike (MS) and matrix spike duplicates (MSD) were analyzed for every analysis performed and
for every 20 samples or for every matrix whichever is more frequent.
YesX_ No__
Ther areS MS/MSDs which meets the 1:20 ratio.

Method SDG 'Client Sample ID Lab Sample ID
8260B\50308 L0712314 IW11O1-03B-EBT-5 L0712314-04

____________ L0712431 IW11O1-09A-EBT-5 , L0712431-14
____________ ____________PMW101-01A-EBT L0712431-02

____________ L0712444 PMW101-06B-EBT L0712444-06
____________ L0712497 1W21-02A-EBT-5 L0712497-05

B. The MS and MSD percent recoveries were within the limits defined in the contract, which are the current
laboratory control chart limits.
Yes___NoX _NA_
The fulltarget list has been spik~ed. Most MS/MSD recoveries and RPDs are in control. Instances where
spike recoveries are out of limits are shown in the table below. In several instances, 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. If
recoveries are elevated and the parent sample has no detection of the target, no qualifiers are added.
Data are qualified JS#, where # is the spike recovery. Data could be biased high or low proportional to the
spike recovery.
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SDG Client Sample ID Lab

Sample ID Analyte MSIMSDIRPD Qualifiers
L0712497 1W21-02A-EBT-5 5 Tetrachloroethene OK/-1O.310K None, parent>4x spike
L0712314 lW101-038-EBT-5 4 Tetrachloroethene 44/29.7/OK None, parent>4x spike
L0712444 PMW101-06B-EBT 6 cis-1,3-Dichloropropene 69/68/OK JS68 parent
L0712431 PMW1O1-01A-EBT 2 2-Butanone 228/21 8/OK None, parent>4x spike

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__

VIII. LABORATORY CONTROL SAMPLE
A. Laboratory Control Samples (LCS) was analyzed for every analysis performed and for every 20 samples.
Yes XNo_

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 fulal target list has been spiked. There are a few elevated recoveries observed as shown in the table
within the body of this report. When a high recovery is associated with a non-detect in samples, no qualifier
is added since the indicated bias is high. When the target is detected, the result is qualified as JL#, where#
is the elevated recovery. No targets have required qualification for LCS outliers.

SOG Batch Targets Detected LCSILCSD/RPD Qualifiers
IL0712497 IWG259345 I Bonmodichloromethane I 128 I None, ND

L0712280 WG2588 Brm chloromethane 126 None, ND
L0712314 WG258823 Bromodichloromethane 126 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.
Yes_ No X
Contam~ination 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 I Ox the method
blank (corrected for dilution), the result is qualified as UJB#, 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.

SDG Batch Targets Detected .Results Qualifiers
L0712562 WG259441 1,2,3-Trichlorobenzene .407F None, ND

__________ _________________1,2,4-Trichlomblenzene .34SF None, ND
_________ _________________ 1,2-Dichlorobenzene .189F None, ND
__________ ~~~~~~1,4-Dichlomobenzene .1 64F None, ND
___________ ~~~~~Hexachlorobutadiene .293F None, ND

_____ ____ ____ ____ _____ ____ Naphthalene .396F - None, ND
L0712497 WG259345 1,2,3-Trichlorobenzene i0iF None, ND
L0712601 WG259507 1,2.3Tihorbnee 30 oe, ND

_________________1,2,4-rclroezna.1FNn, ND
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SDG Batch Targets Detected Results Qualifiers
___________________________ 1Hexachlorobutadiene .335F None, ND

__________________ Methylene Chloride .261 F UB.26 detection
___________ ~~~~~~~Naphthalene .356F UB3.36 detection

L0712280 WG258823 1,2,3-Trichtorobenzene lO OF None, ND
L0712375 WG259028 H-exachlorobutadiene .605* None, ND

__________ ________________1 ,2,3-Trichlomobenzene .394F None, ND
_________ _________________1 ,2,4-hTichlonabenee .267F None, ND

L0712431 ~WG259149 MethyeeChloie 513X None, 'ND

L0712314 ~WG258823 1,2,3-Trichlorobenzene IS OF None, ND

C. If Field Blanks were identified, no blank contamination was found.
Yes__ NoX_
There are 8 trip blaniks and 2 rinse blanks. There are detections observed below the reporting limit as shown in
the table. Some of these are qualified UJB (see table above) due to detections in the associated method blank,
thus are not used for qualifying associated samples. When analytes are present in both the field blank and the
associated samples, the results in the samples are qualified in the same manner as for method blanks. For
clarity, the qualifiers used in this case are UTB# for trip blanks and UFB# for rinse blanks.

Method SDG Sample ID Sample Date Analyte Result Qualifier
8260B L0712280 TB-121007-EBT-5 12/1012007 12:01 AM Methylene chloride 0.344F None, NO

L0712314 RB1-EBT-5 12/11/2007 08:51 AM 1,4-Dichlorobenzene 1.89 UFB31.9 detect
________ ________ ______ ________ _______ Acetone 12.8 UFB13 detects

______ ______ _____ ______ __ ___ ______ ______ Benzene 0.404 None, ND
_____ _ __ _____ ___ _____ ____ __ __ ____ _____ ____ m-,p-Xylene 0.74SF None, ND

_____ _ _______ ___ _____ ____ __ __ ____ _____ ____ MEK (2-Butanone) 7.48F UF87.5 detects
_____ _ __ _____ ___ _____ ____ __ __ ____ _____ ____ Naphthalene 0.324F None, ND
______ ______ _____ ______ __ ___ ______ ______ o-Xylene 0.301F None, ND
______ _ ______ _______ ______ _ _______ _______Toluene 16.4 UFB16 detect

____L0712314 TB3-1 21107-EBT-5 12/11/2007 12:01 AM All OK None
____L0712375 TB-1 21207-EBT-5 12/12/2007 07:05 AM _________ All OK None
____L0712431 TB-1 21307-EBT-5 12/13/2007 06:36 AM _________ All OK None
____L0712444 TB3-1 21407-EBT-5 12114/2007 06:15 AM _________ All OK None
____L0712497 TB-121707-EBT-5 12117/2007 06:11 AM _________ All OK None
____L0712562 TB-121807-EBT-5 12/18/2007 06:27 AM _________ All OK None

L0712601 RB32-EBT-5 12/19/2007 09:18 AM 1,4-Dichlomobenzene 1.34 UFB31.3 detects
______ _ ______ _______ ______ _ _______ _______Acetone 12.4 UFB13 2.4 detects
_______ __________________ ~~~~~Benzene 0.296F None, ND

Chloromethane 0.481 F UFB.48 detects
MEK (2-Butanone) 7.63F UFB7.6 results <

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ lO x F B3
_____ _____ ____ _____ _____ _____ Naphthalene 0.228F None, ND

______ _____ ___ __ _____ ______ _____ ______ _____Toluene 3.83 UFB3.8

______ _______TB-121907-EBT-5 12119/200706:50 AM _________ All OK None

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.
YesX___No NA
There are 9 identified field dplicates. Observations are summarized in the table. All are in control.

I SDG IParent Sample ID IField Dup IObservationsI
IL0712280 liW11OAEB- UIn control
IL0712280 I1W1O1-02B -EBT-5 DUP4 IIn control
L0712280 IIW1O1-05C -EBT-5 DUPS In control
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SDG Pament Sample ID Field Dup Observations
L0712280 MW-85-EBT-5 DUP8 In control
L0712431 IW101-08A -EBT-5 DUP9 In control
L0712431 PMW101-03B -EBT-5 DUP7 In control
L0?12444 PMW101-02A -EBT-5 DUPS In control
L0712497 1W21 -O1A -EBT-5 DUPi In control
L0712562 PMW21-03-EBT-5 - DUP2 In control

XI. SYSTEM PERFORMANCE
A. The RICs, 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.
YesXNo 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. In such cases, the both results are provided in hardcopy except for the
analytes that are above the upper range in the initial run. These are only shown for the reanalysis.

hin the EDD, only the initial run is provided for most analytes, and only the reanalysis is provided for the
analytes which are above the upper linear range in the first run.

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__ 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__ NoNAX_
Not part of this review level

XIII. TENTATIVELY IDENTIFIED COMPOUNDS
TICs were properly identified and met the library identification criteria.
Yes_ NoNAX_
Not part of this review level

XIV. OVERALL ASSESSMENT OF THE CASE
The laboratory has complied with the requested method. Data are fully usable after consideration of
qualifiers.
The following is noted:

Sample Condition:
Most of the SDX~s had at least one cooler that was under 20C but the Sample Checklist states that the samples
weren't frozen. No qualifiers are required under these circumstances.

In addition, new EPA regulations (See Federal Register, March 12, 2007, 4OCFR Part 122) require only that the
tempemature of samples delivered to the laboratory be less than 60 C. Thus the sample receipt conditions are
fully compliant with applicable regulations.
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L07 12375: Sample Receipt Form states that they received (3) IWIOI-04A VOA on 12/12/07 11:03 with
handwritten labels. This is different from practice but does not require validation action unless there are errors.

L07 12497: Sample Receipt Form states that the trip blank had a bubble bigger than a pea. This could bias the
results for this trip blank low.
L07 12562: Sample Receipt Form states that the trip blank had a pea size headspace.
As there is more than I vial for VOA samples, it is assumed that a vial with no, or minimumt headspace was
used. No qualifiers have been applied.

LCS Recoveries:
The full target list has been spiked. There are a few elevated recoveries observed as shown in the table
within the body of this report. When a high recovery is associated with a non-detect in samples, no qualifier
is added since the indicated bias is high. When the target is detected, the result is qualified as JL#, where#
is the elevated recovery. No targets have required qualification for LCS outliers.

Matrix Spikes:
There are 5 MS/MSDs which meets the 1:20 ratio.
The full target list has been spiked. Most MS/MSD recoveries and RPDs are in control. Instances where
spike recoveries are out of limits are shown in the table below. In several instances, 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. If
recoveries are elevated and the parent sample has no detection of the target, no qualifiers are added.
Data are qualified JS#, where # is the spike recovery. Data could be biased high or low proportional to the
spike recovery.

Method Blanks:
Contamination was observed in some method blanks indicated in the table within the report, 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 within ths report
body. For other targets, the factor used is 5x.

Field Blanks:
There are S trip blanks and 2 rinse blanks. There are detections observed below the reporting limit as shown in
the table within this report body. Some of these are qualified tIB (see table above) due to detections in the
associated method blank, thus are not used for qualif'ing associated samples. When analytes are present in
both the field blank and the associated samples, the results in the samples are qualified in the same manner as
for method blanks. For clarity, the qualifiers used in this case are UTB# for trip blanks and UFB# for rinse
blanks.

EpLs:
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. In such cases, the both results are provided in hardcopy except for the
analytes that are above the upper range in the initial run. These are only shown for the reanalysis.

hin the EDD, only the initial run is provided for most analytes, and only the reanalysis is provided for the
analytes which are above the upper linear range in the first run.

Field OC:
There are 9 identified field duplicates. Observations are summarized in the table within the report body. All
are in control.
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ORGANIC DATA QUALITY REVIEW REPORT
GC REPORT FOR Metabolic Acids by HPLC; Ethane, Methane, Ethene, Carbon dioxide by EPA SOP
RSK- 175; and Hydrogen by AM20GAX (GC/RGD).

RSK- 1 75:
SDXI: L071: 2562. 2497. 2610. 2280.,2444.2314.2375.2431

Metabolic acids:
SDG: L07l: '>2562)12497. 2610.,2280.2444.2314.2375.2431

AM200AX (Hydrogen):
SDG: P071: 2380.2312.2311

PROJECT: Memp~his Defense Depot, EBT-5 for e2m. Texas

LABORATORY: Kemron Environmental Services. Marietta. OH: Hydrogen subcontracted to Microseens.
Inc. Pittsbur2., PA

SAMPLE MATRIX: Water and Vapor

SAMPLING DATE (Month/Year): December 2007

NO. OF SAMPLES: Metabolic acids -97 waters including 2 rinse blanks: RSK-175 - 99 waters
including 2 rinse blanks. AM20GAX - 82 vapor samoles

ANALYSES REQUESTED: Metabolic Acids byHPLC: EPA SOP RSK-175. Microseens AM20GALX

SAMPLE NO.: Attached

DATA REVIEWER: Sammy Huntington and John Huntington (Gateway Enterprises)

QA REVIEWER: Diane Short & Associates. Inc.. INITIALS/DATE:_

Telephone Logs included Yes__ No X

Contractual Violations Yes- No X

The project QAPP, EPA Contract Laboratory Program National Functional Guidelines for Organic
Review, 2001 (SOP), the EPA SW 846 Methods for Evaluating Solid Waste, Physical/ Chemical
Methods Third Edition, (SW-846), current updates, and the project-specific 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. The review has been tasked as Level III for review of all calibrations,
holding times, and QC for all samples.
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I. DELIVERABLES
All deliverables were present as specified in the Statement of Work (SOW), SW-846, or in the project
contract.
YesXNo
This report is tasked for review of holding times, sample integrity, calibrations and summary QC.

II. ANALYTICAL REPORT FORMS
The Analytical Report or Data Sheets are present and complete for all requested analyses.
Yes __X__No -

III. HOLDING TIMES
A. The contract holding times were met for all analyses (Time of sample receipt to time of extraction
and from extraction to analysis.)
YesX__No
See Section B. below. Per EPA guidance, for validation purposes we calculate the holding time to the
nearest day in cases where the regulation or method specifies holding time units of days.

B. The Clean Water Act (40 CFR 136) or method holding times were met for all analyses (Time of
sample collection to time of extraction and from extraction to analysis.)

Yes_-X__-No -
Metaibolic Acids: The reviewer has not been able to find documented holding times for the metabolic
acids. The normal holding time for an analogous HPLC method 83 10 is 14 days for preserved water
samples. Metabolic acid holding times were all within 14 days except as noted in the table below. It has
been verified on other projects that no holding time is established for these compounds. Samples are
preserved with acid for this analysis, and the laboratory uses 28 days as a holding time specification
based on the holding time tables provided. These compounds should be stable if protected from further
microbial degradation, so we have not qualified results for holding times > 14 but < 28 days.

SDG Sample ID Lab Saffple ID HT

L0712497 DUP1-EBT-5 [0712497-13 16

L0712497 1W21-01A-EBT-5 L0712497-03 *16

L0712497 1W21-01 B-EBT-5 L0712497-04 16

L0712497 1W21-03B-EBT-5 L0712497-1 0 1 6
L0712497 1W92-06-EBT-5 [0712497-01 1 6

L0712497 1W92.07-EBT-5 [0712497-02 1 6
[0712497 PMW1 01-06A-EBT-5 [0712497-14 1 5
[0712497 PMW1 01-07A-EBT-5 L0712497-1 5 1 5

L0712497 PMW1 01 -08A-EBT-5 L0712497-1 6 1 5

L0712497 PMW1I01 -08B-EBT-5 L0712497-1 7 1 5
L0712500 LW21-05-EBT-5 L0712500-02 1 5
L0712500 LW21-05-EBT-5 L0712500-02 1 6
[0712562 DUP2-EBT-5 L071 2562-10 1 6

[0712562 1W85-01-EBT-5 L0712562-09 1 6

[0712562 1W85-01-EBT-5 L0712562-09 1 7
[0712562 1W85-02-EBT-5 L0712562-02 1 6

[0712562 1W85-02-EBT-5 L0712562-02 1 7

[0712562 1W92.08-ETT-5 072608 1 6
[0712562 I1W92-08-EB- [071262-08 1 7
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SDG Sample ID Lab Sample ID HT
L0712562 MW-il 15-EBT-5 L0712562-16 -17
L0712562 MW-21-EBT-5 L0712562-15 1 7
L0712562 PMW101-OSA-EBT-5 L0712562-03 1 6
L0712562 PMW101-05B-EBT-5 L0712562-04 1 6
L0712562 PMW1 01 -076-EBT-5 L0712562-05 1 6
L0712562 PMW21-01-EBT-5 L0712562-1 1 1 6
L0712562 PMW21-02-EBT-5 L0712562-12 1 6
L071 2562 PMW21-03-EBT-5 L071 2562-13 1 6
L0712562 PMW21-04-EBT-5 L07l12562-14 1 7
L0712562 PMW2l1-05-EBT-5 L07l12562-01 1 6
L0712601 1W85-05-EBT-5 L071 2601-05 1 6
L0712601 1W85-06-EBT-5 L0712601-03 1 6
L0712601 R82-EBT-5 FL0712601-04 1 6

RSK-175: For RSK-175, pH should not be adjusted when CO2 is determined, which is the case in this
project. It is not explicitly stated in the documentation whether samples for RSK-175 were pH-adjusted
or not, but it appears that they were not. In the absence of definitive information we have assumed that
no acidification occurred.
When pH is adjusted, the holding time is 14 days per the method, and we have used this as the acceptable
holding time. One sample (PMWIOI-04B-EBT-4 in SDB L0709399) was reanalyzed at a dilution for
methane and carbon dioxide 21 days after sampling. These results are qualified as JH7 to indicate that
they were analyzed 7 days after the expiration of the 14-day holding time and could be biased.

AM20GAX (Hydrogen): This method is a procedure developed by Microseeps, Inc. Recommended
holding times in the procedure are 14 days. All samples were analyzed within 14 days and no qualifiers
are issued.

C. All chains of custody are complete with signatures and dates.
YesXNo
The project manager is informed of the following and the chains are updated for the project record. No
qualifiers have been added for chain of custody issues. The chain of custody on use has been discussed in
detail in previous reports, and those general comments apply. All chain of custody documnents for RSK- 175
and metabolic acids were properly signed and dated.

All chain of custody documents for hydrogen analysis were properly signed and dated.

D. Samples were received at the proper temperature and preservation.

Most- Nof the SD -hd at least one cooler that was under 20C but the Sample Checklist states that the
samples weren't frozen. No qualifiers are required under these circumstances.

In addition, new EPA 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. Thus the sample receipt conditions
are fully compliant with applicable regulations.

We could not locate a record of the cooler temperature on receipt for the hydrogen samples.
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L07 12444: Sample Receipt Form states that metabolic acid sample 1W21l-05A-EB5 lid was broken - no
sample left; sample W22l-0513-EB1T-5 metabolic acid bottle also had a broken lid but the sample was ok and
so a new lid was put on it.
L07 1260 1: Sample Receipt Form states that RI32-EB3 (Metabolic Acid) sample had a broken lid but the
sample was intact. Chain 63300 had sample IPW-12 1807 labeled IPW-12 1907.
L0712497: Sample Receipt Form states that 1W92-07-EBT-5 metabolic acid had a pH of 3.5 and 1W92-06-
EBT-5 metabolic acid had a pH at 6.0.
L07 12562: Sample Receipt Form states that Al metabolic acids had a pH of 2.5 except IV92-08-5.

This is a common occurrence for samples at this site. The proper sample bottles have been issued and used.
There is a buffering capacity to these matrices that results in slightly elevated pH. The pH is adjusted as
soon as the samples reach the laboratory and the impact on the sample data is considered to be minimal.

IV. INSTRUMENT CALIBRATION (IC) AND CONTINUING CALIBRATION (CC)
VERIFICATION
A. The GIC standards were analyzed at the required frequency.
Yes__X__No-_

B. The chromatographic resolution and separation criteria were met.
Yes _XNo__

C. The suggested columns were used and the EQLs were met.
Yes_-X__No__

D. Calibration factors for IC met the 20% RSD limit or the regression curves were prepared with a
correlation coefficient 'r' greater than 0.99, per SW-846, Method SOQOB3.
YesX__No _

MBA: Thieinitial calibration reports for the metabolic acids are inaccurate. The calibration report
provides only a %RSD for each analyte, with a note at the bottom that the linear calibration model is
used. However, the observed r or r2 values are not reported, although the criteria used are shown. In the
Case Narrative, the laboratory has indicated that all initial calibrations have used linear regression, and
that all acceptance criteria are met. No further action is required.

In a previous level IV data review for this project, we were able to confirm from the raw data that
regression curves were in fact used and that they met criteria. We cannot confirm this for the present
Level III review, but have assumed that the laboratory Case Narrative is correct and have not qualified
the results for the %RSDs in the initial calibration reports that are out of limits.

RSK-175: All initial calibrations are in control.

AM20GALX (Hydrogen): All initial calibrations are conducted using a linear regression curve and all are

in control.

E. Percent Difference (%D's) for Continuing Calibration Factors and retention times (RT) were within
the 25% Limits.
Yes NoX_
RSK- 175: The laboratory conducts opening and closing calibrations (bracketing the samples during the
analytical run). For RSK-175 there is not a specific requirement in the procedure for closing calibrations,
and only calibration verification each 12 hours is specified. SW-846 guidance (method 8000B), however
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specifically requires such closing calibrations for external standard methods. For detected analytes, SW-
846 specifies that the closing calibration must meet the same criteria as the opening calibration. This has
been achieved for all analytes but for carbon dioxide, for which a number of opening and closing
calibrations do not meet the 30% D method criterion specified for RSK-175.

In such cases, detected levels of carbon dioxide are qualified as JC#, where # is the applicable opening or
closing CCV outlier., Such results may be biased due to calibration drift.

It should be noted in this regard that the laboratory appears to use a different criterion for carbon dioxide,
since a few CCV results were flagged as being outside of limits, but it is not clear to this reviewer where
the laboratory limit is set. This method has not been published as a promulgated method by EPA (it
rather exists as an open literature publication and an internal EPA SOP), and it may not have been fully
developed for carbon dioxide. Thus the laboratory limits may be realistic for this analyte. Nonetheless,
the results appear to indicate a probable bias which should be considered in using the data.)
MBA: All calibrations are in control.

AM20GAX: All calibrations are in control. The laboratory is employing the external standard method.

V. BLANKS
A. Laboratory blanks
I. Laboratory blanks were analyzed for every sample set and for each matrix type or once in every ten
samples, whichever is more frequent.
YesXNo__

2. No blank contamination was found in the method blank.
YesXNo

3. Instrument blank analysis was performed following all samples that contained analytes at high
concentrations.
Yes No- NAX_

B. Field Blanks
If field blanks were identified, no blank contamination was found.
Yes No__X _NA__
The table below shows the field blank outliers and the qualifiers added.
AM20GAX (Hydrogen): No rinse blanks are present. For hydrogen such blanks are unnecessary.
For metabolic acids and RSK- 1 75, the table below summarizes the results.

Method SOG ISam ole ID fSamnle Date I Analvie IResult Q0ualifier
830-MBA 1L07123141 RB21-EBT-5: Ill2/11/200708:51 AM Lactic Acid I1.31 IUFB# results c5x FB

L071260 B-B- 12/92007 0918A All OK None
RSK175 L07123141 RB1-EBT-5 112/11/2007 0851 AM M iethane 0.48F IUFB# one sample < 5x FB

L071 26011 RB2-EBT-5 112/19/2007 09:1 8 AM ICarbon Dioxide 1770 1UFB# one sample c 5x FB

VI. MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD)
A. Matrix spike (MS) and matrix duplicate or matrix spike duplicate (MSD) were analyzed for every
analyses performed for every 20 samples or for every matrix whichever is more frequent.
YesX No
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RSK-175: There were five (5) MS/MSDs which meet the 20to Iratio.

Metabolic Acids: There were five (5) MS/MSDs which meet the 20 to I ratio.

AM20GAX: There are no MS/MSDs for this method. They are not required or possible for hydrogen
analysis.

The MS/MSDs conducted are summarized in the table below. ________

Method SDG Client Sample ID Lab Sampale ID
Method SDG Client Sample ID Lab Sample ID

830-MBA L071231 4 IW1 01 -03B3-EBT-5 L0712314-04
L0712431 1W101-09A-EBT-5 L0712431-14

PMW101-01A-EBT L0712431-02
____________ L0712444 PMWI01-06B-EBT L0712444-06
____________ L0712497 1W21-02A-EBT-5 L0712497-05

RSK1 75\5021 L071231 4 IW101 -03B3-EBT-5 L0712314-04
____________ L0712431 IW101-09A-EBT-5 L 107 1 24431-14

____________ ____________PMW101-01A-EBT L07241-02
___________ L0712444 I PMWI01-06B-EBT I L0712444-06
__________ I L0712497 I W21-02A-EBT-5 I L0712497-05

B. The MS and MSD percent recoveries (%R) were within the limits defined by the laboratory or in the
contract.
Yes No _X
RSKC-175:. Methane i's recovered high in one MS/MSD as shown in the table below.

MBA: All are in control except for cases where the parent sample is greater than 4x the spike level. In
such circumstances, the analytical variability is on the order of the spike level, and so recovery
calculations are not meaningful. No qualifiers are added.

M S/M SD Outliers _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Method SDG IClient Sample ID Lab Analyte MSIMSDIRPD Qualifiers
I I_ _ _ _ _ __ _ _ _ Sam ple ID I__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

RSK-175 IL07124311 PMW101-01A-EBT 2 Methane 165/179/OK None, parent > 4x spike

M.A. IL07124311 PMW101-O1A-EBT 2 Acetic Acid 51 .6/53.7/OK INone, parent > 4x spike

I I ~~~~~~~~~Propionic Acid I19.1/1 9.0/OKI None, parent > 4x spike

C. The MSD relative percent differences (RPD) were within the defined contract or laboratory limits.
Yes _XNo__
See the section above. No RPDs are out of limits and also as spikes meet validation criteria (4x rule),
samples are not qualified for RPD outliers.

D. The MS/MSD were client samples.
YesXNo__

VIIL LABORATORY CONTROL SAMPLE AND DUPLICATE (LCS/LCSD)
A. Laboratory Control Sample (LCS) and LCS duplicate were analyzed for every analyses performed and
for every 20 samples or for every matrix whichever is more frequent.
Yes _X__No__

B. The LCS percent recovery (%R) are within the limits defined by the laboratory or in the contract.
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Yes NoX
MBA: -All LCS recoveries are in control.

RSK-l75: There is one LCS run for carbon dioxide which is out of limits. There are associated carbon
dioxide results, and these are qualified as JL# to indicate a potential low bias roughly proportional to the
LCS outlier.

AM20GAX (Hydrogen): All LCS recoveries are in control.

Mehd SD%3 [ Lab Sample # Batch Targets Detectedl LCSILCSDIRPD Qualifiers
RSK-175 IL0712562 I 12-16 WG259490 Carbon Dioxide 37 JL37

VIII. SURROGATE RECOVERY
A. The Surrogate spike was analyzed with every sample.
Yes No NA X_
RSK-175: Surrogates ar-eno-trequired for this analysis.

Metabolic Acids: Surrogates are not required for this analysis.

AM20GAX (Hydrogen): Surrogates are not applicable to this method.

B. And met the recovery limits defined in the current contract. If recovery limits were exceeded, the
sample was re-extracted and re-analyzed.
Yes No NA-X-

IX. INTERNAL STANDARDS
The Internal Standards met the 100% upper and -50% lower limits criteria and the Retention times were
within the required windows. Note: Internal standards are not required for GC analysis, but if they are
used, SW-846 stipulates that they meet the same recovery requirements as those specified for GJCMS
methods.
Yes_ No__NA X
RSK- 175, Metabolic Acids, AMW20GAX: The laboratory uses the external standard procedure, so no internal
standards are present or required.

X. FIELD QC
If Field duplicates were identified, they met guidance RPD of < 35% for water or < 50% for soils and gases.
For values reported at < 5 x the reporting limit (RL), a difference of 2 x RL is used as guidance (4 x RL for
soils). Data are not qualified for field duplicates as these are evaluated for the total project by the client.
Yes No _XNA__
There are 9 identifie field duplicates. All are in control except as indicated in the table below.

SOG Parent Sample ID Field DUD Observations
L0712280 IW101-01A -EBT-5 DUP3 In control
L0712280 IW101-02B -EBT-5 DUP4 In control
L0712280 IW1O1-05C -EBT-5 DUP5 40% RPD for hydrogen
L0712280 MW-85-EBT-5 DUP8 In control; not present in hydrogen set
L0712431 IW101-08A-EBT-5 DUP9 In contrml
L0712431 PMW1O1-03B -EST-5 DUP7 RPD 65% for carbon dioxide; RPD 50% for hydrogen
L0712444 PMW101-02A -EBT-5 DUPS in control; dup, not present for RSK
L0712497 1 W21-O1A-EBT-5 I DUP1I In control
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SOG ~~Parent Sample ID Field Dup Observations
I L071g25642 FPMW21-03-EBT-5 DUP2 In control

XI. COMPOUND IDENTIFICATION
A. All raw data chromatograms and data system printouts were evaluated for all detected compounds and
the identification is accurate.
Yes No NA X
This evaluation i's not performed at this level of review.

B. Retention time limits or peak pattern identifications are met.
Yes _No NA X
This evaluation is not performed at this level of review.

C. If two columnm or two detector confirmation was performed, the value of the confirmation was within
25%D of the quantitation value for results > 5 x RL. If the laboratory has flagged data 'COL' for %D >
40%, a JP qualifier has been added for low level results. For values below (5 x RL), the difference is not
considered to impact the precision of the data.
Yes No NA X
Not part of this level of review. Dual columns are not required for these methods.

XII. COMPOUND QUANTITATION AND REPORTED CRQLS
A. Raw data examination verified that all sample results were correctly calculated.
Yes No NA X
This evaluation i's not performed at this level of review.

B. The chromatograms and general system performance were acceptable for all instruments and
analytical systems.
Yes No NA X
This evaluation ~is not performed at this level of review.

XIII. OVERALL ASSESSMENT OF THE CASE
The method criteria have been met and the quality of the data, after consideration of qualifiers, is
considered acceptable and usable as far as can be determined at this level of review.
The following is noted:

Sample Condition:
Most of the SDGs had at least one cooler that was under 20C but the Sample Checklist states that the
samples weren't frozen. No qualifiers are required under these circumstances.

In addition, new EPA 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. Thus the sample receipt conditions
are fuilly compliant with applicable regulations.

We could not locate a record of the cooler temperature on receipt for the hydrogen samples.

L07 12444: Sample Receipt Form states that metabolic acid sample 1W21 -05A-EB5 lid was broken - no
sample left; sample 1W21-05B-EBT-5 metabolic acid bottle also had a broken lid but the sample was ok and
so a new lid was put on it.
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L07 1260 1: Sample Receipt Form states that RB2-EB (Metabolic Acid) sample had a broken lid but the
sample was intact. Chain 63300 had sample IPW- 121807 labeled IPW- 121907.
L071 2497: Sample Receipt Form states that 1W92-07-EBT-5 metabolic acid had a pH4 of 3.5 and 1W92-06-
EBT-5 metabolic acid had a pH at 6.0.
L0712562: Sample Receipt Form states that all metabolic acids had a pH of 2.5 except 1V92-08-5.

This is a comnon occurrence for samples at this site. The proper sample bottles have been issued and used.
There is a buffering capacity to these matrices that results in slightly elevated pH. The pH is adjusted as
soon as the samples reach the laboratory and the impact on the sample data is considered to be minimal.

Holding times:
Metabolic Acids: The reviewer has not been able to find documented holding times for the metabolic
acids. The normal holding time for an analogous HPLC method 83 10 is 14 days for preserved water
samples. Metabolic acid holding times were all within 14 days except as noted in the table below. It has
been verified on other projects that no holding time is established for these compounds. Samples are
preserved with acid for this analysis, and the laboratory uses 28 days as a holding time specification
based on the holding time tables provided. These compounds should be stable if protected from further
microbial degradation, so we have not qualified results for holding times > 14 but < 28 days.

Continuing Calibrations:
RSK- 175: The laboratory conducts opening and closing calibrations (bracketing the samples during the
analytical run). For RSK-175 there is not aspecific requirement in the procedure for closing calibrations,
and only calibration verification each 12 hours is specified. SW-846 guidance (method SQOOB), however
specifically requires such closing calibrations for external standard methods. For detected analytes, SW-
846 specifies that the closing calibration must meet the same criteria as the opening calibration. This has
been achieved for all analytes but for carbon dioxide, for which a number of opening and closing
calibrations do not meet the 30% D criterion specified for RSK-175.

In such cases, detected levels of carbon dioxide are qualified as JC#, where # is the applicable opening or
closing CCV outlier. Such results may be biased due to calibration drift.

It should be noted in this regard that the laboratory appears to use a different criterion for carbon dioxide,
since a few CCV results were flagged as being outside of limits, but it is not clear to this reviewer where
the laboratory limit is set. This method has not been published as a promulgated method by EPA (it
rather exists as an open literature publication and an internal EPA SOP), and it may not have been frilly
developed for carbon dioxide. Thus the laboratory limits may be realistic for this analyte. Nonetheless,
the results appear to indicate a probable bias which should be considered in using the data.)

MBA: All calibrations are in control.

AM20GAX: All calibrations are in control. The laboratory is employing the external standard method.

LCS Recovenies:
MBA: All LCS recoveries are in control.

RSK-175: T'here is one LCS run for carbon dioxide which is out of limits. Therecare associated carbon
dioxide results, and these are qualified as JL# to indicate a potential bias roughly proportional to the LCS
outlier.
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AM20GAX (Hydrogen): All LCS recoveries are in control.

MS/MSD Recoveries:
RSK-175: There were five (5) MSIMSDs which meet the 20tol1ratio.

Metabolic Acids: There were five (5) MSIMSDs which meet the 20 to 1 ratio.
AM20GAX: There are no MS/MSDs for this method. They are not required or possible for hydrogen
analysis.

RSK-175: Methane is recovered high in one MSIMSD as shown in the table below.

MBA: All are in control except for cases where the parent sample is greater than 4x the spike level. In
such circumstances, the analytical variability is on the order of the spike level, and so recovery
calculations are not meaningful. No qualifiers are added. No RPDs are out of limits and also as spikes
meet validation criteria (4x rule), samples are not qualified for RPD outliers.

Field Duplicates:
There are 9 identified field duplicates. All are in control except as indicated in the table within the body of
ths report.

Field Blanks:
The table within the body of this report shows the field blank outliers and the qualifiers added.
AM20GAX (Hydrogen): No rinse blanks are present. For hydrogen such blanks are unnecessary.
For metabolic acids and RSK- 175, the table in the text summarizes the results.
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INORGANIC DATA QUALITY REVIEW REPORT

METALS BY ICP, Sulfide 376. 1, Anions 300.0, Alkalinity 310.2, and Total Organic
Carbon 415.1

SDG: L0712562. L0712430. L0712497. L0712610. L0712280. L0712444. L07123 14.
L0712375. L0712431.

PROJECT: Memphis Defense Depot

LABORATORY: Kemron Laboratories, Marietta. OH

SAMPLE MATRIX: Water SAMPLING DATE (Month/Year): 12/2007

ANALYSES REQUESTED: SW-846 Method 6010 (IC): MCAWW: 376.1. 300.0,
310.2. and 415.1

NO. OF SAMPLES: 103 Total Water

SAMPLE NO: See Attached

DATA REVIEWER: Joseph J EwI

QA REVIEWER: Diane Short and Associates Inc. 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
and the MCAAAWW 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, chains
of custody (for sample holding time and preservation only), and QC forms referencing
the above documents.
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I. DELIVERABLES
All deliverables were present as specified in the Statement of Work or project contract.
Yes X No__
The following is noted for clarification:
Pe the contract, all packages were reviewed for holding time, summary QC and
calibration (Level III). No raw data were required for review except where needed to
review calibrations. L07 12562 was also reviewed for ICB/CCBs.
There are 3 ICP analytes, Arsenic, Manganese, and Selenium plus wet chemistry
parameters.

II. 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__ No X NA__
The following analytes exceed the QC limits:

SDG Analysis %RSD Qualifier
IL07123751 Nitrate 11.9 JC12

Data is qualified JC#, where # is the percent RSD of the Calibration. The %/RSD indicates
the deviation from the relative response factor per the relative standard deviation (RSD). As
the value increases, the range of the quantification could possibly increase, therefore
increasing the estimation of the reported value.

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 - 1 10% (Mercury 80 - 120%).
Yes XNo__

III. CRDL STANDARDS
The 2 x CRDL standards were analyzed as required in the SOW.
Yes__ No__ NA X
Not required.

IV. BLANKS
Note: the highest blank associated with any particular analyte is used for the qualification
process and is the value entered after the "B" blank descriptor.
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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 X No___ NA___

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 perfonned.

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 (IDL), whichever is lower.
Yes No X
Analytes were found in the preparation blank at levels requiring qualification for the
following parameters.

SDG QC Batch Analysis Result Oualifier
1L07124441 WG258853 ISulfide I 0.636 UPB.636
L0712375 WG258853 Sulfide 0.636 None, ND
L0712431 WG258853 Sulfide 0.636 None, ND

Analytes reported as contaminants in the preparation blank are qualified UPB3# in the
affected samples, where # is the value of the blank corrected to the units of the sample.
Sample detects whose values are less than 5x blank are qualified UPB and are fully
usable as undetected values at that level.

C. Field, trip, decon rinse or other field blanks are contained and identified in the
package.
Yes X No__ NA-_

D. And the reported results are less than the CRDL or less than the IDL, whichever is
lower.
Yes__ No X NA-
Below i's a table of analytes that were found in the rinse blanks.

SDG Sample Analysis Result Qualifier
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1L07126011 RiB-2-EBT-5 I Chloride 0.1 None, 5X
I I ~RB-2-EBT-5 IAilkalinit 41.0 UFB41

Data have been qualified UFB#, where # is the value of the associated blank. Data are
qualified only when sample results are <5 x blank. When data are >5 x the blank and
require no qualification, it is indicated as such in the table.

VIA. ICP INTERFERENCE CHECK SAMPLE
A. The Interference Check Sample (ICS) was analyzed as required in the SOW or
contract.
Yes X No__ 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 IC S standard
were within acceptable limits.
Yes No___ NA X
Not requested by client and 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 po~ssible 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 following samples were identified as client-specific MS/MSD samples.

SDG Sample ID
L0712314 IWI01-03B -EBT-5

L0712431 TW101-09A -EBT-5
L0712431 PMW101-O1A -EBT-5
L0712444 PMWI1O-06B -EBT-5
L0712497 1W21-02A -EBT-5

B. And the Matrix spike percent recoveries were within the required control limits of 75 -
125%.
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Yes No X NA__
The folflo-wing m-atrix spike recoveries resulted in sample qualification.

SDG _ Sample Analysis Recovery Qualifier
L0712497 1W21-02A-EBT-5 Chloride 72/73 JS72

1W21-02A-EBT-5 Alkalinity 35/32 JS32
L07 12444 PMWI101 -06B-EBT-5 Chloride 70/70 JS70

PMWI01-06B-EBT-5 Alkalinity 40/35 JS35
L07 12431 IW1Ol-09A-EBT-5 Chloride 33/32 J3

P____MWIOI-OIA-EBT-51 Chloride 1 37/37 J53
_______PMW 101-01 A-EBT Nitrite 66/66 JS66
_______IWIO1-09A-EBT-5 Alkalinity 74.9/76 JS75
_______PMW1OI-01A-EBT TOC 155/335 None, 4X

Detected results were qualified JS#, where the # is the percent recovery of that particular
analyte. A low matrix spike recovery indicates a possible low bias to the reported result
proportional to the spike recovery. When the spike is less than four times (4x) the
concentration of the analyte in the parent sample, no qualification is required as the
recovery is statistically invalid. The lab limits are 80 - 120%. Per the QAPP, the CLP
limits are used for validation.

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.
Yes X No 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%.
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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 100 for ICPMS).
Yes XNo- NA_

B. And the per-cent difference criteria of + 10 ¾ have been met.
Yes XNo __NA_

C. The serial dilution analyses were on client samples
Yes X No_ _

XII. INSTRUMENT DETECTION LIMITS
A. The Instrument Detection Limits have met the Quarterly reporting requirements.
Yes X No__ NA_
This was determiined 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).
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- No X

The following SDGs had samples that were analyzed after the allowed holding time had expired.

SDG Sample Analysis Sample Date Pre Date Qalifler
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IL0712497IPMWl10lI-08A-EBT-5r~itrate/Nitritej 12/17/07 8:49 AM 11 2/19/07 12:47 PM JH4
IPMWI01-08B-EBT-5[Nitrate/NitritelI2/17/07 11:39 AMI 12/19/07 1:05 PM JHl.5

JH#, where U is the tiumber of hours exceeding the 48-hour holding time. The times are
small and the impact is considered to be minimal.

C. Chains of Custody (COG)
1. Chains of Custody (COG) 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 No X
The following -samples were received not being preserved as required. Data could be
biased low due to degradation of the requested compounds. Metals data are not expected
to be significantly impacted.

SDG Sample Analysis pH Qualifier
L0712562 1W92-08-EBT-5 ICP 6.0 JP

1W92-08-EBT-5 TOG 6.0 JP
IW92-05-EBT-5 TOG 6.0 jP

L07 12280 1W101-0213-EBT-5 ICP 6.0 Not Analyzed
_______IWIO1-02B-EBT-5 Sulfide 7.0 Not Analyzed

IL07123141 MW-IO1T-EBT-5 TOG 6.0 JP

XIV. FIELD QC
A. Field QC samples (duplicates, SRMs) were identified.
Yes X No__
The flowing samiplIes were identified as Sample Duplicates.

SDG Sample ID Duplicate ID
L0712280 IWlOI-O1A -EBT-5 DUP3
L0712280 IW101-02B -EBT-5 DUP4
L07 12280 1WI01-05C -EBT-5 DUP5
L0712280 MW-85-EBT-5 DUPS
L0712431 IWl10 -08A -EBT-5 DUP9-2
L0712431 PMWI1O-03B -EBT-5 DUP7
L0712444 PMW I1Ol-02A -EBT-5 DUP6
L0712497 1W21-0lA -EBT-5 DLJPI
L0712500 PMWIO1-08A -EBT-5 DUN9
L0712562 PMW21-03-EBT-5 DUP2

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
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+4 x RL. Final determination will be made by the project manager.
Yes No XNA_
All fie-ld dupl-icate results-were within the above-specified limits with the exception below.

SDG Sample/Duplicate Analysis %RPED:
IL0712497W21-OlA-EBT-5IDu 11 Chloride 1 62.0

XV. GENERAL COMMENTS
The laboratory has complied with the requested methods and the quality of the data is
acceptable and usable with consideration of the following qualifications. Note that the
following qualifiers are used:

JC#, where #is the percent RSD of the Calibration.
JH#, where #is the number of hours exceeding the 48-hour holding time.
JP is for samples not being preserved as required.
JS# is for matrix spike/matrix spike duplicate recoveries, where # is the analyte recovery.
The bias to the data is considered to be high or low proportional to the analyte recovery.
(JS125 would indicate the value could be 125% of the true value)
UFB#, where # is the value of the associated field blank.
UPB#, where # is the value of the prep blank corrected to the units of the sample.

Qualification or Comments in Detail
Deliverables
Per the contract, all packages were reviewed for holding time, summary QC and
calibration (Level III). No raw data were required for review except where needed to
review calibrations. L07 12562 was also reviewed for ICB/CCBs.
There are 3 ICP analytes, Arsenic, Manganese, and Selenium plus wet chemistry
parameters.

Calibrations
The following analytes exceed the calibration QC limits:

ISDG I Analysis %RSD Qualifierd
IL07123751 Nitrate 11.9 JC12

Blanks
Data qualified for blank contamination are fully usable as undetected values as follows.
Analytes were found in the preparation blank at levels requiring qualification for the
following parameters.

SDG QC Batch Analysis Result Qualifier
1L07124441 WG258853 ISulfide 0.636 U tPB.636
L07 12375 WG258853 Sulfide 0.636 None, ND
L0712431 WG258853 Sulfide 0.636 None, ND
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Below is a table of analytes that were found in the rinse blanks.

ISDG I Sample I nlss Result Qualifier
IL07126011 RB-2-EBT-5 I hoie0.1 None, 5X

I I ~RB-2-EBT-5 I laiiy41.0 UFB4 1

Matrix Spikes/Matrix Spike Duplicates
The following matrix spike recoveries resulted in sample qualification.

SDG _ Sample Analysis Recovery Qualifier
L0712497 1W21-02A-EBT-5 Chloride 72/73 JS72

1W21-02A-EBT-5 Alkalinity 35/32 JS32
L0712444 PMWI1I-06B-EBT-5 Chloride 70/70 JS70

PMWI1O-06B-EBT-5 Alkalinity 40/35 JS35
L071 2431 IWI101 -09A-EBT-5 Chloride 33/32

PMWI101-01IA-EBT-5 Chloride 1 37/37 JS32
_______PMWI01-01A-EBT Nitrite 66/66 JS66

1W101-09A-EBT-5 Alkalinity 74.9/76 JS75
PMW1OI-01A-EBT. TOC 155/335 None, 5X

Detected results were qualified JS#, where the # is the percent recovery of that particular
analyte. A low matrix spike recovery indicates a possible low bias to the reported result.
When the spike is less than four times (4X) the concentration of the analyte in the parent
sample, no qualification is required as the recovery is statistically invalid. The lab limits
are 80 - 120%. Per the QAPP, the CLP limits are used for validation.

Holdin2g Time
The following SDGs had samples that were analyzed after the allowed holding time had expired.

I DG I Sample IAnalysis ISample Date I Prep Date lQualifieri
L0712497 MWI01-08A-EBT-5 ~itrate/NitriteI 12/17/07 8:49 AM 112/19/07 12:47 PEJH

PMWI01-08B-EBT-5 ~itrate/Nitrite 12/17/07 11:39 AMI 12/19/07 1:05 PMJH5
The holding time exceedances are small and the impact to the data is expected to be
minimal.

Preservation
The following samples were received not being preserved as required. Data could be
biased low due to degradation of the requested compounds. Metals data are not expected
to be significantly impacted.

SDG Sample Analysis pH Qualifier
L07 12562 1W92-08-EBT-5 ICP 6.0 JP

_______ 1W92-08-EBT-5 TOC 6.0 JP
_______ 1W92-05-EBT-5 TOC 6.0 JP

L07 12280 1W101-02B-EBT-5 ]CP 6.0 Not Analyzed

E2MPebt5lnoO3O8



I I I1WIO1-02B-EBT-5 ISulfide I 7.0 INot Analye
IL07123141 MW-IO1T-EBT-5 TOC 6.0 .TP

Field Duplicates
All field duplicate results were within the above-specified limits with the exception below.

SDG Sam lefDuplicate Analysis %RPDE
0L7124971TW21-OIA-EBT-5fDup 11 Chloride 1 62.0
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ORGANIC DATA QUALITY REVIEW REPORT
VOLATILE ORGANICS SW-846 METHOD 8260B/5030B

8260B/5030B
SDG: L080: 30420. 30240. 30298. 30185. 30387. 30269. 30220. 30333

PROJECT: Memphis Defense Depot. EBT-6 for e2m. Texas

LABORATORY: Kemoron Environmental Services. Marietta, OH

SAMPLE MATRIX: Water

SAMPLING DATE (Month/Year): March 2008

NO. OF SAMPLES: 8260B/5030B (Waters) - 107 samples including (8 Trio Blanks and 2 Rinse Blanks)

ANALYSES REQUESTED: SW-846 8260B

SAMPLE NO.: See attached result forms

DATA REVIEWER: Sammy Huntington and John Huntington (Gateway Enterorises)

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, 2001, 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.
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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 report has been requested to include the following review: Holding times and sample integrity (chains of
custody, sample log in), Calibrations, Summary QC.

B. Chain of Custody Documentation was complete and accurate.

No -qulfir hav been added for chain of custody issues and the project manager will update chains
per the following notes to complete the project record. The chain of custody on use has been discussed in
detail in previous reports, and those general comments apply. All chain of custody documents in this set were
properly signed and dated.

In addition to these, the sample receiving checklist for SDG L08030220 notes that four samples were not on the
chain of custody received. These include DUP-7, PMWI01-03B, PMWOI0-04B, and PMWI01-04A. A note
appended after this comment states that the COC was received on 3/13/2008, the day after the samples were
received.

To provide fully adequate documentation, the COC should accompany the samples. In ths case it was provided
subsequent to their arrival at the laboratory. In addition, the copy of this COC available to us has no signatures,
either by the sample or by the laboratory.

C. Samples were received at the required temperature, preservation and intact with no bubbles.
Yes__X_ No
New~ EPA r-egulations (See Federal Register, March 12, 2007, 40CFR Part 122) require only that the
temperature of samples delivered to the laboratory be less than 6' C. The sample receipt conditions are filly
compliant with applicable regulations.

Volatiles samples cannot be checked for pH outliers on sample receipt. The laboratory checks the samples at
runtime. A number of samples were not at pH <2, as follows:

SDO L08030387, two samples. These were DUP-6 and IW92-07, both of which had a pH of 4. Both of these
samples were analyzed on the I IO' day of hold.
SDG L08030420, two samples. These were 1W92-06 and 1W92-08, both at pH 6. These were analyzed on the
12"' day of hold.
SDGLL08030240, 4samples. Thesecwere PMWlI0-05AIWIOl-04A, DUP3, and 1W10l-09B, at pH7,5,5,
and 5. These samples were analyzed on the 7"' and gtl day of hold.
SDG L08030185, two samples. These were PMW101-01A and 1W101-02B, pH 3 and 7, respectively. These
samples were al analyzed in less than 7 days.
SDG L08030298, one sample. This is IWIOl-08C, at pH7. This sample was analyzed on the 12"' day of hold.

For those samples that are pH 6-7, the sample should be regarded as being essentially unpreserved. In this case,
samples that fall into this category were analyzed in 7 days or less, with the exception of IWlI l-08C in SDG
L08030298. This sample was analyzed on the 12"' day of hold. 40CFR indicates that for chlorinated
compounds this is still acceptable, but that aromatics (BTEX) may be subject to some degradation under these
conditions.

The other samples are all sufficiently acidic that biodegradation should be inhibited despite the fact that a pH <2
was not achieved. Using professional judgment, no qualifiers are added.
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Since it has been documented that the buffering capacity of the waters from this site is typically responsible for
elevated pH after preservation, no qualifiers are added.

II. ANALYTICAL REPORT FORMS
A. The Analytical Reportfor Data Sheets are present and complete for all requested analyses.
YesX No_

B. Holding Times
1. The contract holding times were met for all analyses (Time of sample receipt to time of analysis (VOA) or
extinction and from extraction to analysis).
YesX_ No_ _

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).
Yes X_ Noc_
The laboratory has flagged two samples in SDG L08030269 that were analyzed on the 14"' day of hold.
Normal validation practice is to accept such results as falling within hold as long as they are within 14 days to
the nearest day. This is the case, and no qualifiers are added.

III. INSTRUMENT CALIBRATION - GC/MS
A. Initial Calibration
1. The Response (RE) and Relative Response Factors (RRF) and average RRF for all compounds for all
analyses met the contract criteria of >0.01.
YesX_ 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 0.01 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 verificattion that the 0.01 RE is valid. Given the spectral verification is
available, the data are not qualified for response >0.01 < 0.05. No data have been qualified.

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/MSD 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.
Yes _X__ No NA__

3. The 12 hour system Performance Check was performed as required in SW-846.
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Yes -X No NA_

B. Continuing Calibrations
1. The midpoint standard was analyzed for each analysis at the required fr-equency and the QC criteria of > 0.05

(.01I for CLP' 200 1) were met.
YesX_ No NA
The CCXs were analyzed a~t 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 limiitof 0.01. No data have been qualified from the response factors and RRFs
are not noted since they are essentially the same as the ICAL. This consistency of response for the poor-
responding compounds is an indication that there is no significant bias for the laboratory water matrix.

2. The percent difference (%D) limits of±+ 25% were met.
Yes__No X NA
See the table below. Whn -hre are no detections, unless the %D is biased low and so large as to indicate a
significant probability of false negatives, no qualifiers are added for %D outliers when targets are not detected.

SDG CCV Date Analyte %D Bias Qualifiers Added
_____ ____ ____ _____ ___ ____ _____ ____ ____ o u tliers _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

L08030269 3/20/08 10:50 vinyl acetate 34 Low None, ND in samples
_________ 3/24108 11:18 vinyl acetate 34 Low None, ND in samples

L08030220 3/16/08 13:00 4-methyl-2-pentanone 28 Low None, ND in samples
L08030387 All OK ____ ___ None
L08030333 All OK ___________ _ ___ ___ None
L08030240 3/20/08 10:50 vinyl acetate 34 Low None, ND in samples
LO080330420 3/25/08 1K8:50 vinyl acetate 43 Low None, ND in samples
L 0803 185 A ll O K i i__ _ _ _ _ _ _ _ _ __ __ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

IL08030298 13/24/08 11:18 I vinyl acetate 1 34 1Low I None, ND in samples
I 1____3/24/08 8:07 1 vinyl acetate 1 28 Low I None, ND in samples

IV. CC/M1S INSTRUMENT PERFORMANCE CHECK
The BFB (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.
Yes_-X_ No NA-_

V. INTERNAL STANDARDS
The Internal Standards met the 1 00% upper and -50% lower limits criteria and the Retention times were within
the required windows.
YesX_ No___ NA__

VI. SURROGATE
Surrogate spikes were analyzed) with every sample.
YesX_ No__

And met the recovery limits defined in the current contract, which are the current laboratory limits.
Yes X No

VII. MATRIX SPIKE/MATRIX SPIKE DUPLICATE
A. Matrix spike (MS) and matrix spike duplicates (MSD) were analyzed for every analysis performed and
for every 20 samples or for every matrix whichever is more frequent.
Yes _X_ No__
There are4 MS/MiSDs which meets the 1:20 ratio.
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Method SDG Client Sample ID Lab Sample ID
826013\5030B L08030240 IW101-0413-EBT-6 L08030240-09

L08030269 PMWI01-08B-EBT-6 L08030269-1 4
L08030298 IW10I-08C-EBT-6 L08030298-1 0
L08030387 1W21 -05B3-EBT-6 L08030387-11I

B. 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 fulil target list has been spiked. Most MS/MSD recoveries and RPDs are in control. Instances where
spike recoveries are out of limits are shown in the table below. hin several instances, 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. If
recoveries are elevated and the parent sample has no detection of the target, no qualifiers are added,
If there were outliers, data would be qualified JS#, where U is the spike recovery. Data could be biased high
or low proportional to the spike recovery.

In this set of data, no qualifiers have been applied for matrix spike outliers. In one instance,
tetrachloroethane is slightly out low in the MS, but the MSD is in control. The sample contains a significant
level of this target, and although it is not 4x the spike amount, it is likely to impact the ability to accurately
recover the spike. Professional judgment is that no qualification is warranted.

SDG Client Sample ID Lab Sample ID Analyte MS/MSDIRPO Qualifier
L08030298 1I011-08C-EBT-6 L08030298-09 2-Chlorotoluene OKIOK/21 None

_________ ~~~~~~~~~Bromomethane OK/0K131 None

__________ ~~~~~~~~cis-1,2-dirhloroethene -1 001-66/OK None, sample > 4x spike
L08030269 PMW101-08B-EBT-6 L08030269-13 Bromomethane OK/0K/28 None

__________ ~~~~~~~~~Chloromethane 55/0K160 None, see text

___________ ~~~~~~~~Tetrachlomnethene 60/61/OK None, marginal outlier
__________ ~~~~~~~~Trichloroethene -28/-2.5/OK None, sample > 4x spike

L08030240 IW101-0413-EBT-6 L08030240-08 Bromodichloromethane OK/123/OK None, parent ND

C. The MSD relative percent differences (RPD) were within the defined contract limits.
Yes_ No XNA_
A few~ RPDs were above the laboratory upper limit. However, qualifiers are not added for this unless the
MS or MSD recovery is also out of limits.

D. The MS/MSD were client samples.
Yes _X_ No -NA__

VIII. LABORATORY CONTROL SAMPLE
A. Laboratory Control Samples (LCS) was analyzed for every analysis performed and for every 20 samples.
YesXNo_

B. The LCS percent recoveries were within the limits defined in the contract (the MS limits are used as a
reference or laboratory-specific limits for this matrix are defined).
Yes No__X
The full target list has been spiked. There are a few elevated recoveries observed as shown in the table
below. When a high recovery is associated with a non-detect in samples, no qualifier is added since the
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indicated bias is high. When the target is detected, the result is qualified as JL#, where # is the elevated
recovery. No targets have required qualification for LCS outliers.

SDG Batch Targets Detected LCSILCSDIRPID Qualifiers
L08030240 WG2661 93 1,1 2,2-tetrachloroethane 131 /OK/OKj None, not detected in samples

__________ ~~1 2,3-trichloropropane 1 291OK/OK j None, not detected in samples
________WG266015 bromodichioromethane 121/OK/OK None, not detected in samples

L08030269 WG266015 bromodichioromethane 124/OK/OK None, not detected in samples
L08030420 WG266926 bromodichioromethane 124/OK/OK None, not detected in samples

IX. BLANKS
A. Method Blanks were analyzed at the required fr-equency and for each matrix and analysis.
Yes X- No-

B. No blank contamination was found in the Method Blank.
Yes_ No X -

Conitamnation 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 I Ox the method
blank (corrected for dilution), the result is qualified as UJB#, 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.

SDG Batch Targets Detected Results Qualifiers
L08030420 WG266926 methylene chloride 0.48 F UB detects <l1Ox M~B
L08030298 WG266252 1 ,3,5-tiimethylbenzene 0.54 F None, ND

______ ____ _ _____ ______ _____ p-isopropyltoluene 0.58 F None, ND
__________ _________________ sec-butylbenzene 0.52 F None, ND

___________ WG266347 1 ,3,5-trimethylbenzene 0.54 F None, ND
___________ WG266481 1 ,3,5-tiimethyibenzene 0.53 F None, ND
___________ WG266606 1 .3,5-trimethylbenzene 0.53 F None, ND

L08030269 WG266606 1 .3,5-trimethylbenzene 0.53 F None, ND
___________ WG266252 1 ,3,5-trimethylbenzene 0.54 F None, ND

__________ _________________ p-isopropyltoluene 0.58 F None, ND
__________ _________________ sec-butylbenzene 0.52 F None, ND

L08030240 WG265869 1,2,3-trichiorobenzene 0.15 F None, ND
_________ _________________1 .3,5-trimethylbenzene 0.54 F None, ND

__________ _________________ sec-butylbenzene 0.54 F None, ND
L08030220 WG265869 1,2,3-trichiorobenzene 0.15 F None, ND

_________ _________________1 ,3,5-trimethylbenzene 0.5 FNone, ND
__________ _________________ see-butylb nzene 0.4FNone, NO

__________ WG265614 1,2,4-trichlorobenzene 0.23 F None, ND
L08030333 WG266606 1 .3.5-trimethylbenzene 0.53 F None, ND

__________ WG266719 1,3,5-trimethylbenzene 0.54 F None, ND

C. If Field Blanks were identified, no blank contamination was found.

There are Sri-bans and 2 rinse blanks. There are detections observed below the reporting limit as shown in
the table. Some of these are qualified UB (see table above) due to detections in the associated method blank,
thus are not used for qualifying associated samples. When analytes are present in both the field blank and the
associated samples, the results in the samples are qualified in the same manner as for method blanks. For.
clarity, the qualifiers used in this case are UJTB# for trip blanks and UFB# for rinse blanks.
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SDG Sample ID Sample Analyte Result Qualifier

L08030185 TB-031008-EBT-6 3/10/2008 All OK None
L08030220 TB-031 108-EBT-6 3/11/2008 All OK None
L08030240 TB-031208-EBT-6 3/1212008 All OK None
L08030269 TB-031308-EBT-6 3/13/20b8' All OK None
L08030298 TB-031408-EBT-6 3/1 4/2008 All OK None
L08030333 RB1-EBT-6 3/17/2008 1,4-Dichlorobenzene 0.62 UFB.68 detections
L08030333 RB1-EBT-6 3/17/2008 Toluene 1.53 None, ND in samples
L08030333 RB2-EBT-6 3/17/2008 1,4-Dichlorobenzene 0.678 UFB.68 detections
L08030333 RB2-EBT-6 3/17/2008 Benzene 0.132F None, ND in samples
L08030333 RB2-EBT-6 3/17/2008 Toluene 1.51 None, ND in samples
L08030333 TB-031708-EBT-6 3/17/2008 All OK None
L08030387 TB-031808-EBT-6 3/18/2008 Methylene chloride 0.64F UFB.64 detections
L08030420 TB-031908-EBT-6 3/19/2008 1Methylene chloride 0.566F None, U rmM

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__
There are 9identified field dplicates. Observations are summarized in the table. All are in control.

SOG Parent Sample ID Field Duplicate Observations
L08030387 1W21-04A -EBT-6 OUPi In control
L08030298 PMW2i-05-EBT-6 DUP2 In control
L08030240 IW101-04A -EBT-6 DUP3 In control
L08030220 IW101-07A -EBT-6 DUP4 In control; MEK detected below

POL in parent, not in dup
L08030240 IW101-09C -EBT-6 DUP5 In control
L08030387 1W92-07-EBT-6 DUP6 In control

L830220 PMW101-03A -EB- DUP87 In control
L08030269 PWO-7A -ET-6 DP In control

IL08030185 IDR2-1-EBT-6 DUP9 In control

MI. SYSTEM PERFORMANCE
A. The RICs, chromnatograms, tunes and general system performance were acceptable for all instruments and
analytical systems.
Yes_ No NA X
Not part of this review level

B. The suggested EQLs for the sample matrices in this set were met.
Yes X No- NA_

XII. TCL COMPOUNDS
A. The identification is accurate and all retention times, library spectra and reconstructed ion chromatograms
(RIC) were evaluated for all detected compounds.
Yes__ No__ NA_-X_
Not part of this review level

B. Quantitation was checked to determiine the accuracy of calculations for representative compounds in each
internal standards quantitation set.
Yes__ No- NA-X
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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 lIevel-

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:
No qualifiers have been added for chain of custody issues and the project manager will update chains
per the following notes to complete the project record. The chain of custody on use has been discussed in
detail in previous reports, and those genera] comments apply. All chain of custody documents in this set were
properly signed and dated.

In addition to these, the sample receiving checklist for SD0 L08030220 notes that fout samples were not on the
chain of custody received. These include DUP-7, PMWI01-03B, PMWI01-04B, and PMWIOI-04A. A note
appended after this comment states that the CDC was received on 3/13/2008, the day after the samples were
received.

To provide fully adequate documentation, the COC should accompany the samples. In this case it was provided
subsequent to their arrival at the laboratory. In addition, the copy of this COC available to us has no signatures,
either by the sample or by the laboratory.

Sample Condition:
New EPA 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.

Volatiles samples cannot be checked for pH outliers on sample receipt. The laboratory checks the samples at
runtime. A number of samples were not at pH <2, as follows:

SDG L08030387, two samples. These were DUP-6 and 1W92-07, both of which had a pH of 4. Both of these
samples were analyzed on the I V11 day of hold.
SDG L08030420, two samples. These were 1W92-06 and 1W92-08, both at pH 6. These were analyzed on the
1211 day of hold.
SDC L08030240, 4samples. Thbese were PMWIOI-05AWI1OI-04ADUP3, and lW101-09B, at pH7,5,5,
and 5. These samples were analyzed on the 7h1 and 8~' day of hold.
SOC L08030185, two samples. These were PMW IOI -OIA and lW10l1-02B, pH 3 and 7, respectively. These
samples were all analyzed in less than 7 days.
SDG L08030298, one sample. This is 1W101-08C, at pH7. This sample was analyzed on the 1211 day of hold.

For those samples that are pH 6-7, the sample should be regarded as being essentially unpreserved. In this case,
samples that fall into this category were analyzed in 7 days or less, with the exception of IW IOI -08C in SDG
L-08030298. This sample was analyzed on the I2th day of hold. 40CFR indicates that for chlorinated
compounds this is still acceptable, but that aromatics (BTEX) may be subject to some degradation under these
conditions.
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The other samples are all sufficiently acidic that biodegradation should be inhibited despite the fact that a pH <2
was not achieved. Using professional judgment, no qualifiers are added.

Continuing Calibrations:

No qualifiers have been added for CCV outliers. Vinyl acetate had a %D greater than the 25% validation limit
in a number of cases. 4-Methyl-2-pentanone was above this limit in one case. When there are no detections,
unless the %D is biased low and so large as to indicate a significant probability of false negatives, no qualifiers
are added for %D outliers when targets are not detected.

LCS Recoveries:
The full target list has been spiked. There are a few elevated recoveries observed as shown in the table in
the LCS section of this report. When a high recovery is associated with a non-detect in samples, no
qualifier is added since the indicated bias is high. When the target is detected, the result is qualified as JtS,
where # is the elevated recovery. No targets have required qualification for LCS outliers.

Matrix Spikes:
There are 4 MSIMSDs which meets the 1:20 ratio.

The full target list has been spiked. Most MSIMSD recoveries and RPDs are in control. Instances where
spike recoveries are out of limits are shown in the table within the report body. For reasons discussed in
the matrix spike section of this report, outliers have not required qualifiers.

Method Blanks:
A number of low-level (below the reporting limit) detections of long retention time targets are observed in
the method blanks. These are not observed in the samples and therefore no qualifiers are required. One
method blank contained a level of methylene chloride below the reporting limit and did result in qualifiers
for associated samples. Whenever methylene chloride or acetone is detected in associated samples at a level
less than I Ox the method blank (corrected for dilution), the result is qualified as UB#, where # is the corrected
method blank level. Such results are usable as nondetects.

Field Blanks:
There are S trip blanks and 2 rinse blanks. There are detections observed below the reporting limit as shown in
the table within the report body. Some of these are already qualified UB due to detections in the associated
method blank, thus are not used for qualify'ing associated samples. When analytes are present in both the field
blank and the associated samples, the results in the samples are qualified in the same manner as for method
blanks. For clarity, the qualifiers used in this case are UTB# for trip blanks and UFB# for rinse blanks.
Qualifiers from field blanks are issued in this case for I1,4-dichlorobenzene and for methylene chloride.

Field OC:
There are 9 identified field duplicates. Observations are summarized in the table. All are in control.
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ORGANIC DATA QUALITY REVIEW REPORT
GC REPORT FOR Metabolic Acids by HPLC; Ethane, Methane, Ethene, Carbon dioxide by EPA SOP
RSK- 175; and Hydrogen by AM20GAX (GC/RGD).

RSK- 175:
SDG: L080: 30 185.30220. 30420. 30298. 30269. 30387. 30333. 30240

Metabolic acids:
SDG: L080: 30185.30220. 30420. 30298. 30269. 30387. 30333. 30240

AM20GAX (Hydrogen):

SDO: P080: 3181. 3182. 3183. 3184. 3269. 3244

PROJECT: Memnbis Defense Depot, EBT-6 for e2m. Texas

LABORATORY: Kemron Environmental Services. Marietta. OH:~ Hvdropen subcontracted to Microseens.

inc. Pittsburiz. PA

SAMPLE MATRIX: Water and Vapor

SAMPLING DATE (Month/Year): March 2008

NO. OF SAMPLES: Metabolic acids -97 waters including22rinse blanks:zRSK-175 -99 waters
including 2 rinse blanks. AM20GAX - 83 vapor samples

ANALYSES REQUESTED: Metabolic Acids by HPLC: EPA SOP RSK-175. Microseeps AM20GAX

SAMPLE NO.: Attached

DATA REVIEWER: Sammy Huntington and John Hunfington (Gateway Enterprises)

QA REVIEWER: Diane Short & Associates. Inc., INITIALS/DATE:_

Telephone Logs included Yes___ No X

Contractual Violations Yes__ No X

The project QAPP, EPA Contract Laboratory Program National Functional Guidelines for Organic
Review, 2001 (SOP), the EPA SW 846 Methods for Evaluating Solid Waste, Physical! Chemical
Methods Third Edition, (SW-846), current updates, and the project-specific 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. The review has been tasked as Level III for review of all calibrations,
holding times, and QC for all samples.
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I. DELIVERABLES
All deliverables were present as specified in the Statement of Work (SOW), SW-846, or in the project
contract.
YesX No
This report is tasked for review of holding times, sample integrity, calibrations and summary QC.

II. ANALYTICAL REPORT FORMS
The Analytical Report or Data Sheets are present and complete for all requested analyses.
YesX__No__

III. HOLDING TIMES
A. The contract holding times were met for all analyses (Time of sample receipt to time of extraction
and from extraction to analysis.)
YesX__No
See Section B. below. Per EPA guidance, for validation purposes we calculate the holding time to the
nearest day in cases where the regulation or method specifies holding time units of days.

B. The Clean Water Act (40 CFR 136) or method holding times were met for all analyses (Time of
sample collection to time of extraction and from extraction to analysis.)
Yes _XNo__
Metabolic Acids: The reviewer has not been able to find documented holding times for the metabolic
acids. The normal holding time for an analogous HPLC method 83 10 is 14 days for preserved water
samples. Metabolic acid holding times were all within 14 days.

RSK- 175: For RSK- 175, pH should not be adjusted when CO2 is determined, which is the case in this
project. The laboratory run logs document that the pH of the samples for this method had not been
adjusted. When pH is adjusted, the holding time is 14 days per the method, and we have used this as the
acceptable holding time.

AM20GAX (Hydrogen): This method is a procedure developed by Microseeps, Inc. Recommended
holding times in the procedure are 14 days. All samples were analyzed within 14 days and no qualifiers
are issued.

C. All chains of custody are complete with signatures and dates.
YesX No
No qualifiers have been added for chain of custody issues and the project manager will update chains per
the following notes to complete the project record. The chain of custody on use has been discussed in detail
in previous reports, and those general comments apply. All chain of custody documents in this set were
properly signed and dated.

In addition to these, the sample receiving checklist for 5SD0 L08030220 notes that four samples were not on
the chain of custody received. Thbese include DUP-7, PMWI01-03B, PMWI01-04B, and PMWIOI-04A.
A note appended after this comment states that the COC was received on 3/13/2008, the day after the
samples were received.

To provide fully adequate documentation, the COC should accompany the samples. In this case it was
provided subsequent to their arrival at the laboratory. In addition, the copy of this COC available to us has
no signatures, either by the sample or by the laboratory.
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All chain of custody documnents for hydrogen analysis were properly signed and dated. The following
discrepancies were noted by the laboratory:

500 P0803269: Lab received MIlOIB but it was not on thechain of custody. The discrepancy sheet
states that the resolution was to add the sample to the chain of custody per client. The sample was not
explicitly added to the chain of custody form, but the discrepancy document is present in the data package
and the sample was analyzed in this SDG.

SDG P0803244: Lab received IW-92-07 and DUP-6, not on the chain of custody. The discrepancy sheet
states that the resolution was to add the samples to the chain of custody per client. The data package
includes email documentation of the resolution discussion with the client. COC documents were created
and issued for the impacted samples and are present in the data package.
In addition, sample 1W-2 1 -01I A was on the chain of custody twice, as noted by the laboratory.

D. Samples were received at the proper temperature and preservation.
Yes XNo_
The most current 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 documented sample receipt
conditions are fully compliant with applicable regulations.

We could not locate a record of the cooler temperature on receipt for the hydrogen samples. We are aware
of no regulatory requirement for receipt temperature for this method, so no qualifiers have been applied.
However, good laboratory practice should include a receipt temperature record.

SDGLLO8030240: Sample receipt form states that sample 1W 101-09B for metabolic acids was received at
pH 6. The form does not indicate if the pH was adjusted.

SDC L08030333: Sample receipt form states that IW-92-05 for metabolic acids was received at pH 6,
laboratory adjusted the pH.

SDG L08030387: Sample receipt for states that IW-92-04 was received at pH 6, and although the
laboratory adjusted it the pH could not be reduced below 3.5.

SDGLLO8030420: Sample receipt form states that IW-92-08 was received at pH 6,laboratory adjusted the
pH.

T'his is a common occurrence for samples at this site. The proper sample bottles have been issued and used.
There is a buffering capacity to these matrices that results in slightly elevated pH. The pH is adjusted as
soon as the samples reach the laboratory and the impact on the sample data is considered to be minimal. No
qualifiers have been added.

IV. INSTRUMENT CALIBRATION (IC) AND CONTINUING CALIBRATION (CC)
VERIFICATION
A. The GC standards were analyzed at the required frequency.
Yes__X__No__

B. The chromatographic resolution and separation criteria were met.
Yes_-XNo__I
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C. The suggested columns were used and the EQLs were met.
YesXNo__

D. Calibration factors for IC met the 20% RSD limit or the regression curves were prepared with a
correlation coefficient 'r' greater than 0.99, per SW-846, Method 80008.
YesXNo__

MBA: The initial calibration reports for the metabolic acids are inaccurate. The calibration report
provides only a %RSD for each analyte, with a note at the bottom that the linear calibration model is
used. However, the observed r or r2 values are not reported, although the criteria used are shown. In the
Case Narrative, the laboratory has indicated that all initial calibrations have used linear regression, and
that all acceptance criteria are met.

In a previous level IV data review for this project, we were able to confirm from the raw data that
regression curves were in fact used and that they met criteria. We cannot confirm this for the present
Level III review, but have assumed that the laboratory Case Narrative is correct and have not qualified
the results for the %RSDs in the initial calibration reports that are out of limits.

RSK-175: All initial calibrations are in control.

AM20GAX (Hydrogen): All initial calibrations are conducted using a linear regression curve and all are
in control.

E. Percent Difference (%D's) for Continuing Calibration Factors and retention times (RT) were within
the 25% Limits.
Yes No__

RSK- 175: The laboratory conducts opening and closing calibrations (bracketing the samples during the
analytical run). For RSK-175 there is not a specific requirement in the procedure for closing calibrations,
and only calibration verification each 12 hours is specified. SW-846 guidance (method 80008), however
specifically requires such closing calibrations for external standard methods. For detected analytes, SW-
846 specifies that the closing calibration must meet the same criteria as the opening calibration. This has
been achieved for all analytes but for carbon dioxide, for which a number of opening and closing
calibrations do not meet the 30%D method criterion specified for RSK-175. In such cases, detected
levels of carbon dioxide are qualified as JC#, where # is the applicable opening or closing CCV outlier.
Such results may be biased due to calibration drift.

It should be noted in this regard that the laboratory appears to use a different criterion for carbon dioxide,
since a few CCV results were flagged as being outside of limits, but it is not clear to this reviewer where
the laboratory limit is set. This method has not been published as a promulgated method by EPA. It
rather exists as an open literature publication and an internal EPA SOP), and it may not have been hilly
developed for carbon dioxide. Thus the laboratory limits may be realistic for this analyte. Nonetheless,
the results appear to indicate a probable bias which should be considered in using the data.

MBA: All calibrations are in control.

AMN20GAX: All calibrations are in control. The laboratory is employing the external standard method.

V. BLANKS
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A. Laboratory blanks
1. Laboratory blanks were analyzed for every sample set and for each matrix type or once in every ten
samples, whichever is more frequent.
Yes_-XNo-_

2. No blank contamination was found in the method blank.
YesXNo _

3. Instrument blank analysis was performed following all samples that contained analytes at high
concentrations.
Yes No- NA-X

B. Field Blanks
If field blanks were identified, no blank contamination was found.
Yes No__X NA__
The table below shows the field blank outliers and the qualifiers added.
AM20GAX (Hydrogen): No rinse blanks are present. For hydrogen such blanks are unnecessary.
For metabolic acids and RSK- 175, the table below summarizes the results.

Method SDG Sample ID Sample Analyte Result Qualifier
D ate _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

830-MBA L08030333 R131-EBT-6 3/1712008 ______ All OK None
____________ ~~~~~3/1 7/2008 ______ All OK None

RSK1 75\5021 L08030333 RB1-EBT-6 3/1712008 Carbon Dioxide 310F None, samples > 5x FB
____________ ~~~~~3/17/2008 Methane 0.29F None, samples > 5x FB
____________ ~~~~~3/17/2008 Carbon Dioxide 370F None, samples > Sx 17B
__________ ________ _________3/1712008 Methane 0.47F UFB# one detection < Sx PB

VI. MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD)
A. Matrix spike (MS) and matrix duplicate or matrix spike duplicate (MSD) were analyzed for every
analyses performed for every 20 samples or for every matrix whichever is more frequent.
YesX__No

RSK-175: There were four (4) MS/MSDs which do not meet the 20tol1ratio.
Metabolic Acids: There were four (4) MS/MSDs which do not meet the 20 to 1 ratio.
AM20GAX: There are no MS/MSDs for this method. They are not required or possible for hydrogen
analysis.

The MS/MSDs conducted are summarized in the table below. ________

Method SDG Client Sample ID Lab Sample ID
830-MBA L08030240 IW101-0413-EBT-6 L08030240-09

____________ L08030269 PMW 101 -08B-EBT-6 L08030269-1 4
____________ L08030298 1Wi01-08C-EBT-6 L08030298-10
___________ L08030387 1W21-0513-EBT-6 L08030387-11

RSK17S\5021 L08030240 1W101-04B3-EBT-6 L08030240-09
___________ L08030269 .PMW101-08B-EBT-6 L08030269-14
____________ L08030298 1W 101 -08C-EBT-6 L08030298-1 0

___________ L08030387 1W21-0513-EBT-6 IL08030387-11 1
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B. The MS and MSD percent recoveries (%R) were within the limits defined by the laboratory or in the
contract.
Yes NoX
RSK-175: No qualifiers are added for MS outliers. All outliers are associated with samples having levels
that are greater than 4x the spike. In such circumstances, the analytical variability is on the order of the
spike level, and so recovery calculations are not meaningful. No qualifiers are added.

Metabolic Acids: One sample is qualified for lactic acid as JS5O, where the sample level is not greater
than 4x the spike amount. In other cases the sample level is greater than 4x the spike level, and no
qualifiers are added. Data could be biased low proportional to the spike recovery

MS/MSD Outliers

Method SDG Client Sample ID Lab Sample Anlt MSSDRDuaier

RSK-175 L08030269 PMW101-08B-EBT-6 L08030269-13 Methane OK/OK/26 None, RPD only
L08030240 1Wl01-04B-EBT-6 L08030240-08 Methane -47/241/39 None, sample> 4x spike
L08030298 1I0i1-08C-EBT-6 L08030298-09 Methane 194/135/OK None, sample > 4x spike
L08030240 IW1O1-04B-EBT-6 L08030240-O8 Carbon Dioxide OK/0K145 None, RPD only

MBA L08030240 IW1O1-04B-EBT-6 L08030240-08 lactic acid 50/50/OK JS5O detection
____L0803029 WO10CEBTT-6 L08:030280 ctcaid 6/KO oe smple> 4x spi'ke

11-__ 08030298 1!W101-OB-ET- L0302980 pro!iconic acid 555/K None sample>4x spke

C. The MSD relative percent differences (RPD) were within the defined contract or laboratory limits.
YesX__No__
See th section above. The parent sample is qualified as JD#, where # is the RPD outlier, when both
RPD and spike recoveries are out of limits. Otherwise samples are not qualified for RPD outliers. In this
set of data no qualifiers are added for RPD.

D. The MS/MSD were client samples.
YesXNo__

VII. LABORATORY CONTROL SAMPLE AND DUPLICATE (LCSILCSD)
A. Laboratory Control Sample (LCS) and LCS duplicate were analyzed for every analyses performed and
for every 20 samples or for every matrix whichever is more frequent.
Yes XNo__

B. The LCS percent recovery (%R) are within the limits defined by the laboratory or in the contract.
Yes__ No

VIII. SURROGATE RECOVERY
A. The Surrogate spike was analyzed with every sample.
Yes No NAX__
RSK- 1 75: Surrogates are not required for this analysis.

Metabolic Acids: Surrogates are not required for this analysis.

AM20GAX (Hydrogen): Surrogates are not applicable to this method.
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B. And met the recovery limits defined in the current contract. If recovery limits were exceeded, the
sample was re-extracted and re-analyzed.
Yes No NA _X_

IX.INTERNAL STANDARDS
The Internal Standards met the 100% upper and -50% lower limits criteria and the Retention times were
Within the required windows. Note: Internal standards are not required for GC analysis, but if they are
used, SW-846 stipulates that they meet the same recovery requirements as those specified for GJCMS
methods.
Yes_ No__NA X
RSK- 1-75, Metabolfic Acids,-AM2OGAx: The laboratory uses the external standard procedure, so no internal
standards are present or required.

X. FIELD QC
If Field duplicates were identified, they met guidance RPD of < 35% for water or < 50% for soils and gases.
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 NoXNA__

There are 9 identified field duplicates, 5 for hydrogen. All are in control except as indicated in the table
below.

SDG Parent Sample ID Field Duplicate Observations
L08030387 1W21-04A -EBT-6 DUPi OK all methods
L08030298 PMW21-05-EBT-6 DUP2 OK all methods
L08030240 IW1Ol-04A -EBT-6 DUP3 Hydrogen sample 4.2, dup 1 - OK

_____________ ~~~~~~~~~~~~~~~all others

L08030220 IW0-7-B- U4OK in MBA and RSK, none in
I~~l~l-OZA -EBT-6 DUP4 ~ hydrogen data set

L08030240 IW1O1-09C -EBT-6 DUP5 OK all methods
L08030387 IW20-B- U6Lactic acid 8.3 in sample, 3.4 in

1W92-07-EBT-6 DUPS ~~~~dup. OK all others
L08030220 PMW10l-03A -EBT-fl DUP7 OK all methods
L08030269 PMW10l-07A -EBT-6l DUP8 OK all methods
L08030185 DR2-i -EBT-6 DUP9 OK all methods

Xi. COMPOUND IDENTIFICATION
A. All raw data:thromatograms and data system pnintouts were evaluated for all detected compounds and
the identification is accurate.
Yes __No NA X
This evaluation is not performed at this level of review.

B. Retention time limits or peak pattern identifications are met.
Yes No NA X
This evaluation is not performed at this level of review.

C. If two column or two detector confirmation was performed, the value of the confirmation was within
25%D of the quantitation value for results > 5 x RL. If the laboratory has flagged data 'COL' for %D >
40%, alJP qualifier has been added for low level results. For values below (5 x RL), the difference is not
considered to impact the precision of the data.
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Yes No -NA X
Not part of this level of review. Dual columns are not required for these methods.

XII. COMPOUND QUANTITATION AND REPORTED CRQLS
A. Raw data examination verified that all sample results were correctly calculated.
Yes No NA X
This evaluation is not performed at this level of review.

B. The chromatograms and general system performance were acceptable for all instruments and
analytical systems.
Yes _No NA X
This evaluation is not performed at this level of review.

XIII. OVERALL ASSESSMENT OF THE CASE
The method criteria have been met and the quality of the data, after consideration of qualifiers, is
considered acceptable and usable as far as can be determined at this level of review.
The following is noted:

Chain of Custody:
No qualifiers have been added for chain of custody issues and the project manager will update chains per
the following notes to complete the project record. The chain of custody on use has been discussed in detail
in previous reports, and those general comments apply. All chain of custody documents in this set were
properly signed and dated.

In addition to these, the sample receiving checklist for SDG L08030220 notes that four samples were not on
the chain of custody received. These includeDOUP-7, PMWIOI-03B, PMWI01-04B, and PMWIOI-04A.
A note appended after this comment states that the COG was received on 3/13/2008, the day after the
samples were received.

To provide fully adequate documentation, the COG should accompany the samples. In this case it was
provided subsequent to their arrival at the laboratory. ln addition, the copy of this COG available to us has
no signatures, either by the sample or by the laboratory.

All chain of custody documents for hydrogen analysis were properly signed and dated. The following
discrepancies were noted by the laboratory:
SDC P0803269: Lab received MW IOI B but it was not on the chain of custody. The discrepancy sheet
states that the resolution was to add the sample to the chain of custody per client. The sample was not
explicitly added to the chain of custody form, but the discrepancy document is present in the data package
and the sample was analyzed in this SOC.
SDG P0803244: Lab received IW-92-07 and DUP-6, not on the chain of custody. The discrepancy sheet
states that the resolution was to add the samples to the chain of custody per client. The data package
includes email documentation of the resolution discussion with the client. COG documents were created
and issued for the impacted samples and are present in the data package.
In addition, sample IW-2 I1-01I A was on the chain of custody twice, as noted by the laboratory.

Sample Condition:

e2mPebt6OCO7OS Page 8 of 10



The most current 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 documented sample receipt
conditions are fully compliant with applicable regulations.

We could not locate a record of the cooler temperature on receipt for the hydrogen samples.
We are aware of no regulatory requirement for receipt temperature for this method, so no qualifiers have
been applied. However, good laboratory practice should include a receipt temperature record.

SDG L08030240: Sample receipt form states that sample TWIW1OI-09B for metabolic acids was received at
pH 6. The form does not indicate if the pH was adjusted.
SDG0 L08030333: Sample receipt form states that IW-92-05 for metabolic acids was received at pH 6,
laboratory adjusted the pH.
SDG0 L08030387: Sample receipt for states that IW-92-04 was received at pH 6, and although the
laboratory adjusted it the pH could not be reduced below 3.5.
SDG LO8030420: Samnple receipt form states that IW-92-08 was received at pH 6,laboratory adjusted the
pH.

This is a common occurrence for samples at this site. The proper sample bottles have been issued and used.
There is a buttering capacity to these matrices that results in slightly elevated pH. The pH is adjusted as
soon as the samples reach the laboratory and the impact on the sample data is considered to be minimal.

Continuin2z Calibrations:
RSK- 175: The laboratory conducts opening and closing calibrations (bracketing the samples during the
analytical run). For RSK-175 there is not a specific requirement in the procedure for closing calibrations,
and only calibration verification each 12 hours is specified. SW-846 guidance (method SOCOB), however
specifically requires such closing calibrations for external standard methods. For detected analytes, SW-
846 specifies that the closing calibration must meet the same criteria as the opening calibration. This has-
been achieved for all analytes but for carbon dioxide, for which a number of opening and closing
calibrations do not meet the 30% D method criterion specified for RSK-175. En such cases, detected
levels of carbon dioxide are qualified as JC#, where # is the applicable opening or closing CCV outlier.
Such results may be biased due to calibration drift.

It should be noted in this regard that the laboratory appears to use a different criterion for carbon dioxide,
since a few CCV results were flagged as being outside of limits, but it is not clear to this reviewer where
the laboratory limit is set. This method has not been published as a promulgated method by EPA (it
rather exists as an open literature publication and an internal EPA SOP), and it may not have been fully
developed for carbon dioxide. Thus the laboratory limits may be realistic for this analyte. Nonetheless,
the results appear to indicate a probable bias which should be considered in using the data.)

MBA: All calibrations are in control.

AM20GAX: All calibrations are in control. The laboratory is employing the external standard method.

MS/MSD Recoveries:
RSK-175: There were four (4) MS/MSDs which meet the 20tolIratio.
No qualifiers are added for MS outliers. All outliers are associated with samples having levels that are
greater than 4x the spike. In such circumstances, the analytical variability is on the order of the spike
level, and so recovery calculations are not meaningful. No qualifiers are added.
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Metabolic ~Acids: ~There were four (4) MS/MSDs which meet the 20 to I ratio.
One sample is qualified for lactic acid as JSSO, where the sample level is not greater than 4x the spike
amount. In other cases the sample level is greater than 4x the spike level, and no qualifiers are added.
Data could be biased low proportional to the spike recovery

Field Dun~licates:
There are 9 identified field duplicates, 5 for hydrogen. All are in control except as indicated in the table
within the report. Some outliers were present for hydrogen and for metabolic acids.

Field Blanks:
The table within the report shows the field blank outliers and the qualifiers added. For this data set, some
RSK-175 outliers were present and afew qualifiers were added. See the tablecfor details.
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INORGANIC DATA QUALITY REVIEW REPORT

METALS BY ICP, Sulfide 376. 1, Anions 300.0, Alkalinity 310.2, and Total Organic
Carbon 415.1

SDG: L08030185. L08030220. L08030240. L08030269 L08030298. L08030333.

L08030387. L08030420

PROJECT: Memphis Defense Depot. EBT-6: for e2m. Texas

LABORATORY: Microbac Laboratories (formerly Kenmron) Marietta, OH

SAMPLE MATRIX: Water SAMPLING DATE (Month/Year): 3/2008

ANALYSES REQUESTED: SW-846 Method 6010 (ICP'i: MCAWW: 376.1. 300.0.
310.2. and 415.1

NO. OF SAMPLES: 108 Total Water

SAMPLE NO: See Attached

DATA REVIEWER: Joseph J Emwy IV

QA REVIEWER: Diane Short and Associates Inc. 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
and the MCAWW 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, chains
of custody (for sample holding time and preservation only), and QC forms referencing
the above documents.
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I. DELIVERABLES
All deliverables were present as specified in the Statement of Work or project contract.
Yes X No__
The following is n~oted 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 except where needed to
review calibrations. L08030185 was also reviewed for ICB/CCBs. There are 3 ICP
analytes, Arsenic, Manganese, and Selenium plus wet chemistry parameters.

II. 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-_

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 + 10% D or 90 -1I10 %R.
Yes_ No X
The following analytes exceed the QC limits:

SDG Analysis %R %D Qualifier
L08030387 Total Organic Carbon 85 JC85
L08030420 Nitrate ____ 13 JC13
L08030420 Sulfate _____ 11 JC1l
L08030420 Total Organic Carbon 85 J1C85
L08030333 Total Organic Carbon 81 JC81

Data are qualified JC#, where # is the percent RSD or percent D (for Nitrate and Sulfate) of
the Calibration. The %R and %D indicates the deviation from the relative response factor
per the relative standard deviation (RSD). As the value increases, the range of the
quantification could possibly increase, therefore increasing the estimation of the reported
value.

III. CRDL STANDARDS
The 2 x CRDL standards were analyzed as required in the SOW.
Yes__ No__ NA X
Not required.

IV. BLANKS
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Note: the highest blank associated with any particular analyte 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 CCB results were within the required control limits.
Yes XNo-_ NA_

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
instrument detection limit (IDL), whichever is lower.
Yes X No_

C. Field, trip, decon rinse or other field blanks are contained and identified in the
package.
Yes X No__ NA__

D. And the reported results are less than the CRDL or less than the IDL, whichever is
lower.
Yes__ No X NA_
Below i's a table of analytes that were fund in the rinse blanks.

I SDG I Analysis Result Qualifier
IL080303331 Chloride 0.117 IUFB.117

Data have been qualified UFB#, where # is the value of the associated blank. Data are
qualified only when sample results are <5 x blank. When data are >5 x the blank and
require no qualification, it is indicated as such in the table.

VIA. ICP INTERFERENCE CHECK SAMPLE
A. The Interference Check Sample (ICS) was analyzed as required in the SOW or
contract.
Yes XNo-_ NA-_
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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 for limited list analyses.

VIB. INTERLELEMENT CORRECTION FACTORS
The Interelement 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 following samples were identified as client-specific MS/MSD samples.

SDG Sample ID
L08030240 IW 1OlI-04B -EBT-6
L08030269 PMW101-08B -EBT-6
L08030298 IW 0IOI-08C -EBT-6
L08030387 IW21-05B -EBT-6

B. And the Matnix spike percent recoveries were within the required control limits of 75 -
125%.
Yes _ No X NA__
The folflo-wing matrx spike recoveries resulted in data qualification. ____

SDG Sample ID Analysis Recovery Qualifier
L,08030185 Non-Client Sample Chloride 19.1/11.6 None, 4X
L08030387 1W21-05B -EBT-6 Alkalinity, Total 31/31.9 JS31
L08030387 1W21-05B -EBT-6 Total Organic Carbon 195/52 None, 4X
L08030220 Non-Client Sample Chloride 62/68 JS62
L08030333 Non-Client Sample Bromide 74.8/75.3 JS74.8
L08030333 Non-Client Sample Chloride 68/68.5 JS68
L08030298 IWIO1-08C -EBT-6 Chloride 138/137 JS138
L08030298 1W 101 -08C-EBT-6 Alkalinity, Total 218/157 JS2 18
L08030298 WI011-08C-EBT-6 Total Organic Carbon 189/0 None, 4X
L08030240 IWI1I-04B -EBT-6 Total Organic Carbon 134/128 JS134
L08030240 IWI1O-04B -EBT-6 Alkalinity, Total 0/0 350
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Results were qualified JS#, where the # is the percent recovery of that particular analyte.
For high recoveries, only detected results are qualified. Data could be biased high
proportional to the recovery. A low matrix spike recovery indicates a possible low bias to
the reported result proportional to the spike recovery. When the spike is less than four
times (4x) the concentration of the analyte in the parent sample, no qualification is
required as the recovery is statistically invalid. The lab limits are 80 - 120%. Per the
QAPP, the CLP limits are used for validation.

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.
Yes No X NA__
The following matrix spike RIPD resulted in data qualification

SDG SampIe ID Analysis %D Qualifier
L08030240 IWI1O-0413-EBT-6 Alkalinity,Total 49 JD949ie

Data are qualified JD#, where the # is the RPD between the matrix spike and matrix spike
duplicate of that particular analyte. It is possible that matrix interference or sample
inhomnogeneity are affecting the consistency of the reported results. It is possible the
variability of the reported results increases as the RPD of difference between the values
increases.

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 -___No X
The following Laboratory Control Sample (LCS) recoveries resulted in data qualification.

SDG Work Grou Anal sis lRecovery ualfie
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SDG Work Group Analysis JRecove Qualifier
L08030387 WG26683 1 Total Organic Carbonj 107/122 JL122-
L08030333 WG2668311 Total Organic Garbon 107/122 JL122
L08030333 WG26,6831 L otal Organic Garbon 107/122 JL122
L08030298 WG266831 Total Organic Carbo 107/122 Jf122

The samples were qualified JL#, where # is the value of the percent recovery of the LCS
from the true value. The QC limit is 80% - 120% for inorganic waters. Data whose
percefit recovery is greater than 120% could possibly be biased high with respect to the
extent of the recovery. Undetected data are not qualified for high LCS recoveries.

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.
Yes XNo- NA__
Per the 10% check.

B. And the percent difference criteria of + 10 % have been met.
Yes XNo __NA__

C. The serial dilution analyses were on client samples
Yes X No__

XII. INSTRUMENT DETECTION LIMITS
A. The Instrument Detection Limits have met the Quarterly reporting requirements.
Yes X No__ NA_
This-;was determ~ined to be acceptable during the contractual process.

B. And all sample results have met the required detection limits (CRDL).
Yes X No NA__
No diluti-ons 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__
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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 No X

The following SDGs had samples that were analyzed after the allowed holding time had expired.

Collect Analysis
SDG Sample ID Collect date time Analysis Date/Time Qualifier

L08030387 1W92-04-EBT-6 3/18/2008 6:30 Nitrate/Nitrite 3/20/08 9:20 JH-2.75

L08030387 1W21-04A-EBT-6 3/18/2008 7:49 Nitrate/Nitrite 3/20/08 9:55 J8-2.75
L08030387 1W21-04B-EBT-6 3/18/2008 7:55 Nitrate/Nitrite 3/20/08 12:30 JH4.5
L08030387 DUPI-EBT-6 3/18/2008 7:48 Nitrate/Nitrite 3/20/08 9:38 1111.75
L08030333 PMW21-02-EBT-6 3/17/2008 8:17 Nitrate/Nitrite 3/19/08 11:07 J1-12.75
L08030333 PMW21-03-EBT-6 3/17/2008 10:11 Nitrate/Nitrite 3/19/08 12:17 JI-2
L08030333 1W21-01A-EBT-6 3/17/2008 9:10 Nitrate/Nitrite 3/19/08 11:42 JH-2.5
L08030333 1W21 -O1IB-EBT-6 3/17/2008 9:16 Nitrate/Nitrite 3/19/08 11:59 JH-2.75
L08030333 1W21-02A-EBT-6 3/17/2008 11:23 Nitrate/Nitrite 3/19/08 13:44 JH-2.25
L0a030333 1W21-02B-EBT-6 3/17/2008 11:51 Nitrate/Nitrite 3/19/08 14:01 JI-2
L08030333 1W21-03A-EBT-6 3/17/2008 13:41 Nitrate/Nitrite 3/19/08 14:19 JH.75
L08030333 RBI-EBT-6 3/17/2008 7:57 Nitrate/Nitrite 3/19/08 10:50 JH-3
L08030333 IW92-05-EBT-6 3/17/2008 12:57 Nitrate/Nitrite 3/19/08 15:11 JH-2.25
L08030298 1W92-02-EBT-6 3/14/2008 8:43 Nitrate 3/18/08 14:24 JH196
L08030298 1W92-03-EBT-6 3/14/2008 12:27 Nitrate 3/18/08 14:41 JH96
L08030298 IWI1O-06A-EBT-6 3/14/2008 8:04 Nitrate 3/18/08 14:59 JH96
L08030298 IWI01-06B-EBT-6 3/14/2008 7:50 Nitrate 3/18/08 15:16 JH96
L08030298 IWlOI-06C-EBT-6 3/14/2008 9:31 Nitrate 3/18/08 15:33 JH96
L08030298 IWI01-08A-EBT-6 3/14/2008 11:57 Nitrate 3/15/08 17:04 JH96
L08030298 IW1OI-08B-EBT-6 3/14/2008 14:18 Nitrate 3/15/08 17:22 JH96
L08030298 IW1O1-08C-EBT-6 3/14/2008 13:58 Nitrate 3/15/08 20:33 JH96
L08030298 MW-1OIT-EBT-6 3/14/2008 10:42 Nitrate 3/15/08 17:39 JH96
L08030298 MW-1O1B-EBT-6 3/14/2008 12:14 Nitrate 3/15/08 17:56 JH96
L08030298 PMW21-01-EBT-6 3/14/2008 13:00 Nitrate 3/15/08 18:14 JH96
L08030298 PMW21-05-EBT-6 3/14/2008 10:23 Nitrate 3/15/08 18:31 JH96
L08030298 MW-21-EBT--6 3/14/2008 14:34 Nitrate 3/15/08 18:49 JH96
L08030298 DRI-3-EBT-6 3/14/2008 8:17 Nitrate 3/15/08 19:06 JH96
L08030298 DUP2-EBT-6 3/14/2008 10:25 Nitrate 3/15/08 19:23 JH96
L08030269 IW1O1-04C-EBT-6 3/13/2008 8:38 Nitrate 3/18/08 15:51 JH12O
L08030269 IWIOl-05A-EBT-6 3/13/2008 10:35 Nitrate 3/18/08 16:08 JHI20
L08030269 IWIO1-05B-EBT-6 3/13/2008 11:40 Nitrate 3/18/08 17:01 JH12O
L08030269 1IW11-05C-EBT-6 3/13/2008 13:17 Nitrate 3/18/08 17:18 JH12O
L08030269 1W92-01-EBT-6 3/13/2008 13:23 Nitrate 3/18/08 17:35 JH120
L08030269 PMW85-01-EBT-6 3/13/2008 8:05 Nitrate 3/18/08 17:53 JH12O
L08030269 IW-01-EBT-6 3/13/2008 10:23 Nitrate 3/18/08 18:10 JH12O
L08030269 DUIP8-EBT-6 13/13/2008 7:26 Nitrate 3/18/08 18:28 1JH120

e2MPebt6lnoO7O8



I013.3 9 7

Collect Analysis
SDG Sample ID Collect date time Analysis Date/Time Qualifier

L08030269 PMWI01-07A-EBT-6 3/13/2008 7:21 Nitrate 3/18/08 18:45 JH12O
L08030269 PMWI01-07B-EBT-6 3/13/2008 10:05 Nitrate 3/18/08 19:03 JH120
L08030269 PMWI1O-08A-EBT-6 3/13/2008 11:56 Nitrate 3/19/08 6:54 JH144
L08030269 PMWI1O-08B-EBT-6 3/13/2008 13:36 Nitrate 3/19/08 7:12 18144
L08030240 DUP5-EBT-6 3/12/2008 10:58 Nitrate 3/14/08 12:47 JHI.75

Data are qualified JH#, where # is the number of hours exceeding the 48-hour holding
time. The driver behind the nitrate/ nitrite analysis is the nitrite ox idation. If only total
nitrate is needed, the qualifier would not be applicable as nitrate alone has a holding time
of 28 days.

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_
The fill assessment of the chains is in the organic report. The project manager is
updating the project record per those comments. For SDG L08030220, four samples were
received without a Chain of Custody. The laboratory received unsigned COCs the
following day.

2. Samples were received at the required temperature and preservation.
Yes__ No X
The following samples were received not being preserved as required. Data could be
biased low due to degradation of the requested compounds. Metals data are not expected
to be significantly impacted. As noted in the organic report and in previous reports,
these samples are subject to buffering effects. The laboratory has verified that proper
sample bottles were sent with the required preservatives. Samples are made to the proper
pH as soon as they arrive at the laboratory and the impact of the short time period is not
expected to significantly impact the data usability.

SDG Sample Analysis pH Qualifier
L08030333 IW92-05-EBT-6 TOC 6 JP
L08030387 1W92-04-EBT-6 TOC 6 JP
L08030420 IW92-06-EBT-6 TOC 6 JP
L08030420 1W92-08-EBT-6 TOO 6 JP

XIV. FIELD QC
A. Field QC samples (duplicates, SRMs) were identified.
Yes X No__
The flowing samples were identified as Sample Duplicates.

I SDG Sample ID Duplicate IDI
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L08030 185 DR2-I-EBT-6 DUP9
L08030220 WI011-07A -EBT-6 DUP4
L08030220 PMW101-03A -EBT-6 DUP7
L08030240 IWIO1-04A -EBT-6 DUP3
L08030240 IW1O1-09C -EBT-6 DUP5'
L08030269 PMWI01-07A -EBT-6 DUP8'

L08030298 PMW21-05-EBT-6 DIJP2
L08030387 1W21-04A -EBT-6 DUPI
L08030387 1W92-07-EBT-6 DUI'6

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 RI. Final determination will be made by the project manager.
Yes No X NA_
All fiel1d dupli-cate results-were within the above-specified limits with the exception below.
Qualifiers are not applied, but the results are noted.

SDG Analyss Sample I DuplicateID Sample Duplicate
SIX) Analysis Sample ID Duplicate ~~Result Result

L08030240 Alkalinity, Total WIW11-04A -EBT-6 DUP3 1070 2010
L08030240 Total Organic Carbon fW1O1-09C -EBT-6 DIII' 512 58.5
L08030269 Total Organic Carbon PMW I1Ol-07A -EBT-6 DUP8' 3.61 7.01
L08030387 Sulfate 1W92-07-EBT-6 DUP6 4.55 7.25
L08030388 Alkalinity, Total 1W92-07-EBT-7 DUI'7 1320 464
L08030389 1Total Organic Carbon 1W92-07-EBT-8 DUI'8 747 571

XV. GENERAL COMMENTS
The laboratory has complied with the requested methods and the quality of the data is
acceptable and usable with consideration of the following qualifications. Note that the
following qualifiers are used:

JC#, where # is the percent RSD or percent D of the Calibration.
JD#, where the # is the RLPD between the matrix spike and matrix spike duplicate of that
particular analyte.
JH#, where # is the number of hours exceeding the 48-hour holding time.
JL#, where # is the value of the percent recovery of the LCS from the true value.
JP is for samples not being preserved as required.
JS# is for matrix spike/matrix spike duplicate recoveries, where # is the analyte recovery.
The bias to the data is considered to be high or low proportional to the analyte recovery.
(JS 125 would indicate the value could be 125% of the true value)
UFB#, where # is the value of the associated field blank.

Qualification or Comments in Detail
Deliverables
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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 except where needed to
review calibrations. L07 12562 was also reviewed for ICB/CCBs. There are 3 ICP
analytes, Arsenic, Manganese, and Selenium plus wet chemistry parameters.

Calibrations
The following analytes exceed the calibration QC limits of 90 -1I 0%R or + 10%D:

SDG Analysis %R %D Qualifier
L08030387 Total Organic Carbon 85 JC85
L08030420 Nitrate ____ 13 JC13
L08030420 Sulfate _____ 11 JCI1
L08030420 Total Organic Carbon 85 JC85_
L08030333 Total Organic Carbon 81 JC81

Data are qualified JC#, where # is the percent RSD or percent D (for Nitrate and Sulfate) of
the Calibration. The %R and %D indicates the deviation fr-om the relative response factor
per the relative standard deviation (RSD). As the value increases, the range of the
quantification could possibly increase, therefore increasing the estimation of the reported
value.

Blanks
Data qualified for blank contamination are fully usable as undetected values as follows.
Below is a Below is a table of analytes that were found in the rinse blanks. Data are fully
usable as undetected values.

SDG Analysis I Result lualifierI
IL080303331 Chloride 1 0.117 1UFB. 117r

Data have been qualified UFB#, where # is the value of the associated blank. Data are
qualified only when sample results are <5 x blank. When data are >5 x the blank and
require no qualification, it is indicated as such in the table.

Matrix Spikes/Matrix Spike Duplicates
The following matrx spike recoveries resulted in data qualification. ____

SDG Sample ID Analysis Recovery Qualifier
L08030185 Non-Client Sample Chloride 19.1/11.6 None, 4X
L08030387 1W21-05B -EBT-6 Alkalinity, Total 31/31.9 JS31
L08030387 1W21-05B --EBT-6 Total Organic Carbon 195/52 None, 4X
L08030220 Non-Client Sample Chloride 62/68 JS62
L08030333 Non-Client Sample Bromide 74.8/75.3 JS74.8
L08030333 Non-Client Sample Chloride 68/68.5 1JS68 I
L08030298 IWIO1-08C -EBT-6 I Chloride 138/137 JS138
L08030298 1I0l1-08C-EBT-6 Alkalinity, Total 218/157 JS218
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L08030298 IW1OI-08C-EBT-6 ITotal Organic Carbon] 189/0 I None, 4X I
L08030240 IWI01-04B -EBT-6 ~otal Organic Garbod 134/128 JS134
L08030240 TWlO1-04B3-EBT-6 IAlkalinity,Total I 0/0 JSO

Results were qualified JS#, where the # is the percent recovery of that particular analyte.
For high recoveries, only detected results are qualified. Data could be biased high
proportional to the recovery. A low matrix spike recovery indicates a possible low bias to
the reported result proportional to the spike recovery. When the spike is less than four
times (4x) the concentration of the analyte in the parent sample, no qualification is
required as the recovery is statistically invalid. The lab limits are 80 - 120%. Per the
QAPP, the CLP limits are used for validation.

Dun licates
The followin matrx spik RPD resulted in data qualification.

F -SDG I Sample ID I AnalysisD ulfr
IL08030240I IW1O1-04B -EBT-6 IAlkalinitTotal 49 JD49

Data are qualified JD#, where the # is the RLPD between the matrix spike and matrix spike
duplicate of that particular analyte. It is possible that matrix interference or sample
inhomogeneity are affecting the consistency of the reported results. It is possible the
variability of the reported results increases as the RPD of difference between the values
increases.

Laboratory Control Spikes
Th following Laboratory Control Sample (LS) recovenies resulte in data qualification.

SDG Work Group Analysis jRecove Qualifier
L08030387 WG266831 _Total Organic Carbon] 107/122 JL122
L08030420 WG266831 _Total Organic Garbon 107/122 JL122
L08030333 WG266831 [_Total Organic Carbon] 107/122 JL122
L08030298 WG266831 _Total Organic Garbon 107/122 JL122

The samples were qualified JL#, where # is the value of the percent recovery of the LCS
from the true value. The QC limit is 80% - 120% for inorganic waters. Data whose
percent recovery is greater than 120% could possibly be biased high with respect to the
extent of the recovery. Undetected data are not qualified for high LCS recovenies.

Holding Time
The folowing SDGs had sam ples that were alyzed after the allowed holdin time had expired. _____

Collect Analysis
L08030387I CW9204-ET-6 3/18200 6:30 Anitate/Nitrt 3at/20/08 9:20lJH2e7
SD08Sample ID24EB- date200 time ANitalysNisrt Dat/Time8 Quaifier

L08030387 1W21-04A-EBT-6 J3/18/2008 7:49 Nitrate/Nitrite 3/20/08 9:55 JH2.75
L08030387 1W21-04B-EBT-6 3/18/2008 7:55 Nitrate/Nitrite 3/20/08 12:30 JH-4.5
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SDG Sample ID Collect date time Analysis Date/Time -Qualifier

L08030387 DUPl-EBT-6 3/18/2008 7:48 Nitrate/Nitrite 3/20/08 9:38 JHI.75
£08030333 PMW2I-02-EBT-6 3/17/2008 8:17 Nitrate/Nitrite 3/19/08 11:07 JH-2.75
L08030333 PMW21-03-EBT-6 3/17/2008 10:11 Nitrate/Nitrite 3/19/08 12:17 JH-2
L08030333 1W21-OIA-EBT-6 3/17/2008 9:10 Nitrate/Nitrite 3/19/08 11:42 J1H2.5
£08030333 1W21 -O1IB-EBT-6 3/17/2008 9:16 Nitrate/Nitrite 3/19/08 11:59 JH2.75
£08030333 1W21-02A-EBT-6 3/17/2008 11:23 Nitrate/Nitrite 3/19/08 13:44 JH-2.25
£08030333 1W21-02B-EBT-6 3/17/2008 11:51 Nitrate/Nitrite 3/19/08 14:01 J1H2
£08030333 IW21-03A-EBT-6 3/17/2008 13:41 Nitrate/Nitrite 3/19/08 14:19 JH.75
£08030333 RB I-EBT-6 3/17/2008 7:57 Nitrate/Nitrite 3/19/08 10:50 1H3
£08030333 1W92-05-EBT-6 3/17/2008 12:57 Nitrate/Nitrite 3/19/08 15:11 -JH2.25
£08030298 IW92-02-EBT-6 3/14/2008 8:43 Nitrate 3/18/08 14:24 JH96
£08030298 1'W92-03-EBT-6 3/14/2008 12:27 Nitrate 3/18/08 14:41 JH96
£08030298 IWIO1-06A-EBT-6 3/14/2008 8:04 Nitrate 3/18/08 14:59 JH96
£08030298 IWI01-06B-EBT-6 3/14/2008 7:50 Nitrate 3/18/08 15:16 JH96
L08030298 IWIOI-06C-EBT-6 3/14/2008 9:31 Nitrate 3/18/08 15:33 JH96
£08030298 IWIO1-08A-EBT-6 3/14/2008 11:57 Nitrate 3/15/08 17:04 JH96
£08030298 IWIO1-08B-EBT-6 3/14/2008 14:18 Nitrate 3/15/08 17:22 JH96
£08030298 IWIO1-08C-EBT-6 3/14/2008 13:58 Nitrate 3/15/08 20:33 JH96
£08030298 MW-101T-EBT-6 3-/14/2008 10:42 Nitrate 3/15/08 17:39 JH96
£08030298 MW-1OIB3-EBT-6 3/14/2008 12:14 Nitrate 3/15/08 17:56 JH96
£08030298 PMW21-01-EBT-6 3/14/2008 13:00 Nitrate 3/15/08 18:14 JH96
£08030298 PMW21-05-EBT-6 3/14/2008 10:23 Nitrate 3/15/08 18:31 JH96
£08030298 MW-21-EBT-6 3/14/2008 14:34 Nitrate 3/15/08 18:49 JH96
£08030298 DRI-3-EBT-6 3/14/2008 8:17 Nitrate 3/15/08 19:06 JH96
£08030298 DUP2-EBT-6 3/14/2008 10:25 Nitrate 3/15/08 19:23 JH96
£08030269 1WIOI-04C-EBT-6 3/13/2008 8:38 Nitrate 3/18/08 15:51 JH12O
L08030269 1IW11-05A-EBT-6 3/13/2008 10:35 Nitrate 3/18/08 16:08 JH120
£08030269 IWI1O-05B-EBT-6 3/13/2008 11:40 Nitrate 3/18/08 17:01 JH120
£08030269 tWlOl-05C-EBT-6 3/13/2008 13:17 Nitrate 3/18/08 17:18 JH120
£08030269 1W92-01-EBT-6 3/13/2008 13:23 Nitrate 3/18/08 17:35 JHI2O
L08030269 PMW85-01-EBT-6 3/13/2008 8:05 Nitrate 3/18/08 17:53 JHI2O
£08030269 IW-01-EBT-6 3/13/2008 10:23 Nitrate 3/18/08 18:10 JH12O
£08030269 DUP8-EBT-6 3/13/2008 7:26 Nitrate 3/18/08 18:28 JH12O
£08030269 PMW I1OI-07A-EBT-6 3/13/2008 7:21 Nitrate 3/18/08 18:45 JH12O
£08030269 PMWIO1-07B-EBT-6 3/13/2008 10:05 Nitrate 3/18/08 19:03 -JH12O
£08030269 PMW1O1-08A-EBT-6 3/13/2008 11:56 Nitrate 13/19/08 6:54 JH144
L08030269 IPMWI1O-08B-EBT-6 3/13/2008 13:36 Nitrate 3/19/08 7:12 JH144
£08030240 DUP5-EBT-6 3/12/2008 110:58 Nitrate 3/14/08 12:47 JHI.75

Data are qualified JH#, where # is the number of hours exceeding the 48-hour holding
time. The driver behind the nitrate/ nitrite analysis is the nitrite oxidation. If only total
nitrate is needed, the qualifier would not be applicable.
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Preservation
The following samples were received not being preserved as required. Data could be
biased low due to degradation of the requested compounds. Metals data are not expected
to be significantly impacted. As noted in the organic report and in previous reports,
these samples are subject to buffering effects. The laboratory has verified that proper
sample bottles were sent with the required preservatives. Samples are made to the proper
pH as soon as they arrive at the laboratory and the impact of the short time period is not
expected to significantly impact the data usability.

SDG Sample Analysis pHf Qualifier
L08030333 IW92-05-EBT-6 TOC 6 JP
L08030387 1WV92-04-EBT-6 TOC 6 LI,
L08030420 1W92-06-EBT-6 TOC 6 JP
L08030420 1W92-08-EBT-6 TOC 6 JP

Field Dunlicates
All field duplicate results were within the above-specified limits with the exception below.

SDG Analysi Sample ID uplicate ID Sample Duplicate
SDG Analysis Sample ID Duplicate ID ~Result Result

L08030240 Alkalinity, Total IWVI01Ol-04A -EBT-6 DUP3 1070 2010
L08030240 Total Organic Carbon IWI1O-09C -EBT-6 DUP5 512 58.5
L08030269 Total Organic Carbon PMWI01-07A -EBT-6 DUP8 3.61 7.01
L08030387 Sulfate 1W92-07-EBT-6 DUP6 4.55 7.25
L08030388 Alkalinity, Total I W92-07-EBT-7 DUP7 1 1320 464
L08030389 Total Organic Carbon 1W92-07-EBT-8 DUPS 74757
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ORGANIC DATA QUALITY REVIEW REPORT
VOLATILE ORGANICS SW-846 METHOD 8260B/5030B

826013/503013
SDG: L08060250. L08060283. L08060348. L08060383. [.08060413. L,08060454. [.08060495.
L08060543

PROJECT: Memphis Defense Depot. EBT-7 for e2m. Texas

LABORATORY: Microbac Laboratories. Inc.. Marietta. OH

SAMPLE MATRIX: Water

SAMPLING DATE (Month/Year): June 2008

NO. OF SAMPLES: 8260B/5030B (Waters) 106 samtnles including 8 Trip) Blanks and 2 Rinse Blanks

ANALYSES REQUESTED: SW-846 8260B

SAMPLE NO.: See attached result forms

DATA REVIEWER: Sanmmv Huntingpton and John Huntingtn

QA REVIEWER: Diane Short and Associates Inc. INITIALS/DATE: _ __

Telephone Logs included Yes___ No _X__

Contractual Violations Yes-__ No _X__

The project QAPP (1 1/05), the EPA Contract Laboratory Program National Functional Guidelines for Organic
Review, 1999 and 2001, 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.
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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 report has been requested to include the following review: Holding times and sample integrity (chains of
custody, sample log in), Calibrations, Summary QC.

B. Chain of Custody Documentation was complete and accurate.
Yes__X_ No
No qu~alifie-rs have been added for chain of custody issues and the project manager will update chains per the
following notes to complete the project record. The chain of custody on use has been discussed in detail in
previous reports, and those general comments apply. All chain of custody documents in this set were properly
signed and dated.

C. Samples were received at the required temperature, preservation and intact with no bubbles.
Yes__-X__- No__
New EPA regulations (See Federal Register, March 12, 2007, 40CFR Part 122) require only that the
temperature of samples delivered to the laboratory be equal to or less than 60 C. The sample receipt conditions
are fully compliant with applicable regulations.

Volatiles samples cannot be checked for pH- outliers on sample receipt. The laboratory checks the samples at
nnintie. A number of samples were not at pH <2, as follows:

SDG L08060543, samples PMW85-04 and 1W85-01 were at pH 4.
5SDG L08060495, samples IW92-08 at pH 5, 1W85-02, 1W85-06, IW21-05A at pH 4.
5SD0 L08060454, sample PMW92-06 at pH 5.
SDG 1L0806413, samples IW92-06 at pH 7, IWl10 I-04A at pH 5, IWl10 I-05A, 1W92-07 at pH 4.
SDG L08063 83, samples DUP9 at pH 7, IWlOI 0-09C at pH7.
SDG L08060348, samples 1W92-04 ph 5, 1W92-05, PMW101-04A, PMW92-03 pH 7.
SDG L08060283 samples lV Il l-02C, PMW92-02 at pH 7, 1W92-03 at pH 5
SDG L08060250, sample PMW92-01 at pH 5

For those samples that are pH 6-7, the sample should be regarded as being essentially unpreserved. 40CFR
indicates that for chlorinated compounds this is still acceptable, but that aromatics (BTEX) may be subject to
some degradation under these conditions.

The other samples are all sufficiently acidic that biodegradation should be inhibited despite the fact that a pH <2
was not achieved. Using professional judgment, no qualifiers arc added.

Since it has been documented that the buffering capacity of the waters from this site is typically responsible for
elevated pH after preservation, no qualifiers are added.

II. ANALYTICAL REPORT FORMS
A. The Analytical Report or Data Sheets are present and complete for all requested analyses.
YesX No_

B. Holding Times
1. The contract holding times were met for all analyses (Time of sample receipt to time of analysis (VOA) or
extraction and from extraction to analysis).
Yes_-X_ No___
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2. The Clean Water Act (40 CFR.1 36)ior method holding times were met for all analyses (14 days from time of
sample collection to analysis or extraction).
Yes_ NoX_
IW92-07-EBT-7 in SDG0 L08060413 had two surrogates recovered high in the initial analysis, which is within
hold. The reanalysis conducted bad surrogates in control but was 16 days from the sample date. Results for the
reanalysis are qualified as JH2, indicating that the sample was run 2 days after the holding time had expired.
Since these samples are acid-preserved and were at pHl< 2, little degradation would be expected. The
comparability of the two results is supportive of that.

Ill. INSTRUMENT CALIBRATION - GC/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 >0.01.
Yes X No NA_
Per the p-roject manager, th-e2001 EPA CLP validation guidance has been applied to the common "poor
responders". Acetone, 2-butanone, and 4-methyl-2-pentanone are the compounds for which any calibration
response factors below 0.05 have been observed. The validation guidance used for this project allows for a
response of 0.01 for these compounds if spectral integrity can be verified at low concentrations. These spectra
are not commonly provided and are not part of the deliverable for these data sets. The laboratory has been
tasked with providing to the client verification that the 0.01 RE is valid. Given the spectral verification is
available, the data are not qualified for response >0.01I < 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/MSD 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.
Yes X_ No NA-

3. The 12 hour system Performance Check was performed as required in SW-846.
YesX No- NA-

B. Continuing Calibrations
1. The midpoint standard was analyzed for each analysis at the required frequency and the QC criteria of > 0.05
(.01I for CLP 200 1) were met.
Yes X_ No NA_
The CCVs were analyzed 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. No data have been qualified from the response factors and RRts
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are not noted since they are essentially the same as the ICAL. This consistency of response for the poor-
responding compounds is an indication that there is no significant bias for the laboratory water matrix.

2. The percent difference (%oD) limits of + 25% were met. The 2001 NFG also allow for 40% D for the poor
responders. For other compounds the QAPP notes rejection of detected compounds with %D > 40%.
Yes__NoX_ NA_
See the table below. When thre are no detections, unless the %D is biased low and so large as to indicate a
significant probability of false negatives, no qualifiers are added for %D outliers when targets are not detected
or for a high recovery for undetected compounds. Data are qualified JC#, where 4is the %D. There could be a
variability to the data as there is a variability to the response.

SDG CCV Date Analyte %D Bias Qualifiers Added
__________ ~~~~~~~~~~outliers

L08060250 6/16/2008 19:33 vinyl acetate 28 low None, ND
L08060283 6/16/2008 19:33 vinyl acetate 28 low None, ND

6/1 812008 9:05 vinyl acetate 44 low None, ND
_________ 6/19/2008 9:36 vinyl acetate 42 low None, ND

L08060348 6/1 9/2008 9:36 vinyl acetate 42 row None, ND
__________ 6/20/2008 9:00 vinyl acetate 44 low None, ND
__________ 6/21/2008 9:45 vinyl acetate 51 low None, ND

L08060383 6/20/2008 9:39 1,1,1-trichloroethane 114 high None, ND
__________ ~~~~~vinyl acetate 26 low None, ND

__________ 6/21/2008 9:45 vinyl acetate 51 low None, ND
_________6/23/2008 11:08 vinyl acetate 50 low None, ND

L08060413 All OK None
L08060454 6/25/2008 11:51 2-hexanone 27 low None, ND

_________6/26/2008 16:38 carbon disulfide 35 low None, ND
L08060495 6/7/00 17:..373 1 carbon disulfide 35 low IJC35 detects

_________ 628/20018:27 carbon tetrachloride I25.1 Ihiqh INone. ND
I ______6/29/2008 11:35 1 vinyl acetate 1 31 1high INone, ND

L08060543 16/30/2008 23;14 vinyl acetate T2-5.3 T low None. ND

IV. CC/M[S 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__ NoX NA
SDXIL0-8060383:Sa-mple OS(1[W-101-09A) gave a49.6% recovery of internal standard 1,A-dichlorobenzene-
d4. The sample was reanalyzedvwith the recovery in control. Both results have been reported. Compounds
normally associated with this internal standard are qualified as JI49.6, indicating the possibility of some small
bias due to the internal standard repression in the run so qualified, Other targets should be regarded as normally
quantified.

VL.SURROGATE
Surrogate spikes were analyzed with every sample.
YesX_ No-

And met the recovery limits defined in the QAPP of 70 - 130%.
Yes__No x
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1W92-07-EBT-7 in SDO L080604 13 had two surrogates recovered high. Detected targets are qualified as JS#,
where # is the recovery. Such targets may be biased high approximately proportional to the surrogate recovery.
The sample was reanalyzed but the reanalysis is out of hold (see the holding time section). As the hold time is
slight and the samples were kept preserved and cold, the reviewer recommends the use of the re-analysis. It
would be least impacted by qualification.

VII. MATRIX SPIKE/MATRIX SPIKE DUPLICATE
A. Matrix spike (MS) and matrix spike duplicates (MSD) were analyzed for every analysis performed and
for every 20 samples or for every matrix whichever is more frequent.
YesX_ No__
There are 5MS/MS-Ds which meets the 1:20 matio specification.

SDG Method Client Sample ID Lab Sample ID
L08060250 8260B\5030B PMW101-01A-EBT-7 L08060250-02
L08060348 IW101-03B-EBT-7 L08060348-05

PMW101-06B-EBT-7 L08060348-1 3
L08060383 IW101-09A-EBT-7 L08060383-09
L08060495 1W21 -02A-EBT-7 L08060495-08

B. The MS and MSD percent recovenies were within the limits defined in the QAPP of 70 - 130% with 5
compounds allowed to be within 60 - 140%.
Yes___NoX__NA_
The full target IGlisthsbeen sp~iked.
Most MS/MSD recoveries and RPDs are in control. Cases where qualifiers have been added due to matrix
spike outliers are shown in the table below. Quaifiers are only added to the parent sample. More than 5
compounds exceeded limits for sample PMWI1O-06B-EBT-7 and data have been qualified as required. Data
for IW101-030-EBT-7 have only 2 compounds out of the allowed limit, but one compound is greater than the
allowed limit, so qualification has been applied. There are other outliers for both RPD and recovery, but in a
number of cases they do not result in qualifiers.

SDG Sample Analyte Qualifier
L08060348 PMW101-06B-EBT-7 1 .1-Dichloroethene JMS57D28
L08060348 PMW101-06B-EBT-7 1,1-Dichlormpmpene JMS62
L08060348 PMW1O1-06B-EBT-7 1-Chlorohexane JMS62
L08060348 IW101-03B-EBT-7 1-Chlorohexane JMS67
L08060348 PMW101-06B-EBT-7 2.2~-Dichloropinopane JMS67
L08060348 PMW1 01 -06B-EBT-7 cis-1 .2-Dichiomethene JMS72
L08060348 IPMW101-06B-EBT-7 lSOpropylbenzene JMS67
L08060348 IW1O1-03B3-EBT-7 MEK (2-Butanone) JMS149
L08060348 PMW101-06B-EBT-7 n-Propylbenzene JMS71
L08060348 PMW101-06B-EBT-7 p-lsopmopyltotuene JMS72
L08060348 PMW101-06B-EBT-7 sec-Butylbenzene JMS69
L08060348 PMW101-06B-EBT-7 tert-Butylbenzene JMS69
L08060348 PMW101-06B-EBT-7 Tetrachloroethene JMVS61
L08060348 IW101-03B-EBT-7 Tetrachloroethene JMSSO
L08060348 PMW1O1-068-EBT-7 Trichloroethene JMS6
L080-Ou6038 PW1O1-06B-EB3T-7 Trichlorofluoromethane JS94

In several instances, 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
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level. Thus no qualifiers are added. If recoveries are elevated and the parent sample has no detection of the
target, no qualifiers are added.

In some cases, the recovery is elevated in either the matrix spike or the matrix spike duplicate but the target
is not detected in the sample. Since this indicates the potential for a high bias, no qualifier is needed when
there is no detection in the parent sample. Detected targets are qualified for both high and low recoveries,
nondetected results are only qualified for low recovenies.

Where qualifiers are added for recoveries, they are added as JMS#, # being the recovery observed. The
parent sample may be biased roughly proportional to the recovery.

C. The MSD relative percent differences (RPD) were within the defined contract limits of 30% water, 40
soil, with 5 compounds allowed to be < 40%.RPD
Yes_ NoX NA_
A few RPDs we-re above the laboratory upper limit. Qualifiers are added, as noted in the table in the spike
section, only when the MS or MSD recovery is also out of limits. Data are qualified JD#, where # is the
RPD. As the RPD increases, the matrix precision decreases. The qualifier for l,lIDCE can be removed per
the 40% RPD allowance.

ISDG ISample IAnalyte IQualifierI
L08060348 PMW101-06B-EBT-7 1.1-Dichloroethene JMS571D28
L08060348 PMW1 01 -06B-EBT-7 Trichlorofluoromethane JMS491D41

D. The MS/MSD were client samples.
Yes _X_ No _NA__

VIII. LABORATORY CONTROL SAMPLE
A. Laboratory Control Samples (LCS) was analyzed for every analysis performed and for every 20 samples.
Yes X No

B. The LCS percent recoveries were within the limits defined in 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__
The N~l tar-get lis-thas been spiked. There are afew elevated recoveries observed. Qualifiers added are
shown in the table below. When a high recovery is associated with a non-detect in samples, no qualifier is
added since the indicated bias is high. When the target is detected, the result is qualified as JL#, where * is
the elevated recovery. Data could be biased high proportional to the LCS %R. Qualifiers for chloroform at
132% and MTBE at 127 % could be removed per the 5 outlier allowance.

SDG Sample Analyte Qualifier
L08060495 1W21-02A-EBT-7 Chloroform JL142
L08060495 1W85-06-EBT-7 Chloroform JL142
L08060413 MW-115-EBT-7 Methyl t-butyl ether (MTBE) JL144
L08060454 MW-85-EBT-7 _ MEK (2-Butanone) JL140
L08060454 IW-01-EBT-7 MEK (2-Butanone) JL140
L08060495 1W92-Q8-EBT-7 Chloroform JL132
L08060413 l W101-04C-EBT-7 MEK (2-Butanone) IJL140
L08060413 PM4W21-03-EBT-7 Methyl t-butyl ether (MTBE) JL144
L08060413 IW101-04B3-EBT-7 MEK (2-Butanone) JL140
L08060454 PMW21-01-EBT-7 Methyl t-butyl ether (MTBE) JL214
L08060495 1W85-05-EBT-7 Chloroform JL142
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L08060495 1W85-02-EBT-7 -Chloroform JL142
L08060454 MW-21-EBT-7 -Methyl t-butyl ether (MTBE) JL127
L08060413 1W92-06-EBT-7, - MEK (2-Butanone) -.JL14O
L08060413 l1 -01.-EB '&EK (2-Butanone) JL140
L08060454 PMW92-06-EBT-7 MEK (2-Butanone) -.JL140
L08060413 PMW21-04-EBT-7 Methyl t-butyl ether (MTBE) JL144

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
Contamnation waTs 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 I 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.

SOG Batch Targets Detected Results Qualifiers
L08060348 WG274657 n-bu ylbenzene 0.53 F I UB.53 detection

C. If Field Blanks were identified, no blank contamination was found.
Yes__ No X_
There are 8 trip blanks and 2 rinse blanks. There are detections observed below the reporting limit in the field
and trip blanks. When analytes are present in both the field blank and the associated samples, the results in the
samples are qualified in the same manner as for method blanks. For clarity, the qualifiers used in this case are
UTB# for trip blanks and UFB# for rinse blanks, where # is the associated blank value. Qualifiers added are
shown in the table below. Results so qualified are usable as non-detects.

The table below reflects qualifiers added to samples due to field and trip blank outliers, It does not show the
field and trip blank results.

SDG Sample Analyte Qualifier
L08060283 IW101-03A-EBT-7 1 ,4-Dichlorobenzene UFB.99

_________ W92-02-EBT-7 Acetone UFB19
__________ ~~~~MEK (2-Butanone) UFB3.6

_________ W92-03-EBT-7 1 .4-Dichlorobenzene UFB.99
__________ ~~~Acetone UFB19

_________PMW101-03A-EBT MEK (2-Butanone) UFB3.6
_________PMW101-03B-EBT MEK (2-Butanone) UFB3.6
_________PMW92-02-EBT-7 1 .4-Dichlomobenzene UFB.99

__________ ~~~~MEK (2-Butanone) UFB3.6
Acetone UFB19

L08060348 DUPS-EBT-7 Methvlene chloride UTB.37
IWIO1-OSB-EBT-7 Methylene chloride UTB.37
IW1O1-03C-EBT-7 Methylene chioride UTB.37

_________ W101-O7B-EBT-7 Methylenie chloride UTB.37
1W92-04-EBT-7 Methylene chloride UTB.37

________ 1W9-05-EBT-7 Methylene chloride UTB.37
L08060413 IW1O1-04A-EBT-7 Acetone UTB4.1

_________IW1O1-04B-EBT-7 Acetone UTB4.1
_________ W1O1-04C-EBT-7 Met~hyln hlrd UTB2.1
_________IW101-05A-EBT-7 Methylene chloride UTB2.1

_______________ Acetone UTB4. 1

e2MPebt7VOAlOO8 Page 7 of II



SDG0 Sample Analyte Qualifier
_________ W92-06-EBT-7 Acetone UTB4.1

__________ ~~~~Methylene chloride UTB2. 1
_________ W92-07-EBT-7 Methylene chloride UTB2.1JH2

_________ ______________Methylene chloride UTB2.1
_________ W92-07-EBT-7 Acetone UTB4.1

__________ ~~~~Acetone UTB4.1JH2
L08060495 DUP-1 Acetone UFB3

_____ ____ _____ _____ ____ 1 ,4-Dichlorobenzene UTB.6
_________IW1O1-08C-EBT-7 Benzene UFB.17

_________ ______________Methylene chloride UTB.72
_________ W21-O1A-EBT-7 Acetone UFB3

_________ ______________1 ,4--Dichloro benzene- UTB.6
_________ W21-OIB-EBT-7 Acetone UFB3
_________ W85-02-EBT-7 Acetone UFB3

_____ ____ _____ _____ ____ 1 ,4-Dichlorobenzene UTB.6
_____ ____ _____ _____ ____ Methylene chloride UTB.72

_________ W85-05-EBT-7 Acetone UFBS
_________ ______________1 .4-Dichloro~benizene UTB.6

_________ W85-06-EBT-7 1 .4-Dichlorobenzene UTB.6
______ ___ __ ______ ______ Benzene UFB.17
__________ ~~~~Acetone UFB3

_________ W92-08-EBT-7 1 ,4-Dichlorobenzene UTB.6
L08060495 RB2-EBT-7 1 .4-Dichlorobenzene UTB.6
L~08060543 1W85-01-EBT-7 Methylene chloride UTB.25
L08060543 _______ _1 ,4-Dichlomnbenzene UTB. 13

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.
YesX__ No NA
There are 9 identified feduplicates, all in control.

SDG ~ Dupiael Parent Sample Observations

L08060495 DUP-1 1W21-01A -EBT-7 OK
L08060495 DUP-2 1W21-05B -EBT-7 OK
L08060454 DUP-3 PMW21-05-EBT-7 OK
L08060250 DUP-4 1WI01-01A -EBT-7 OK
L08060348 DUP-5 IW101-03C -EBT-7 OK
L08060495 DUP-6 IW1O1-OB -EBT-7 O

L000283 DUP-7 PMW1O1-2A -EBT-7 OK
L08060348 DUUP-8 PMW101-05B -EBT-7 OK
L08060383 DUP-9 PMW1O1-08A -EBT-7 OK

MI. SYSTEM PERFORMANCE
A. The RICs, chromatograms, tunes and general system performance were acceptable for all instruments and
analytical systems.
Yes_ No NA-X_
Not part of this review level

B. The suggested EQLs for the sample matrices in this set were met.
Yes-X- No- NA-_

XII. TCL COMPOUNDS
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A. The identification is accurate and all retention times, library spectra and reconstructed ion chromatograms
(RIG) were evaluated for all detected compounds.
Yes__ No__ NA-X_
Not part of this review level

B. Quantitation was checked to deternine the accuracy of calculations for representative compounds in each
internal standards quantitation set.
Yes_ No NA X
Not part of this review level

XIII. TENTATIVELY IDENTIFIED COMPOUNDS
TICs were properly identified and met the library identification criteria.
Yes___ No- NAX_
Not part of this review level

XIV. OVERALL ASSESSMENT OF TILE CASE
The laboratory has complied with the requested method. Data are fuilly usable after consideration of
qualifiers.
The following is noted:

Samule Condition:
New EPA regulations (See Federal Register, March 12, 2007, 40CFR Part 122) require only that the
temperature of samples delivered to the laboratoit be equal to or less than 60 C. The sample receipt conditions
are fully compliant with applicable regulations.

Volatiles samples cannot be checked for pH outliers on sample receipt. The laboratory checks the samples at
nruintie. A number of samples were not at pH <2, as follows:

SDG L08060543, samples PMW85-04 and 1W85-01 were at pH 4.
SDG L08060495, samples 1W92-08 at pH 5, 1W85-02, IW85-06, 1W21-05A at pH 4.
SDG L08060454, sample PMW92-06 at pH 5.
SOC L0806413, samples 1W92-06 at pH 7, IW 0IOI-04A at pH 5, IW IOI -OSA, 1W92-07 at pH 4.
SDG L08063 83, samples DUP9 at pH 7, IWlO0I -09C at pH7.
SOG L08060348, samples 1W92-04 ph 5, 1W92-05, PMW1QI-04A, PMW92-03 pH 7.
SDG L08060283 samples IWIOI I-02C, PM'W92-02 at pH 7, 1W92-03 at pH 5
SDG L08060250, sample PMW92-01 at pH 5

For those samples that ar-e pH 6-7, the sample should be regarded as being essentially unpreserved. 40CFR
indicates that for chlorinated compounds this is still acceptable, but that aromatics (BTEX) may be subject to
some degradation under these conditions.

The other samples are all sufficiently acidic that biodegradation should be inhibited despite the fact that a pH <2
was not achieved. Using professional judgment, no qualifiers are added.

Since it has been documented that the buffering capacity of the waters from this site is typically responsible for
elevated pH after preservation, no qualifiers are added.

Continuing Calibrations:
Some CCVs had %O values greater than 25%. When there are no detections, unless the %D is biased low and
so large as to indicate a significant probability of false negatives, no qualifiers are added for %D outliers when
targets are not detected, Most of these fall into this category. Detected results associated with one CCV are
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qualified for a %D outlier and there could be variability to the reported data as there is variability to the
response factor.

LCS Recoveries:
The full target list has been spiked. There are a few elevated recoveries observed. Qualifiers added are
shown in the table within the body of this report. When a high recovery is associated with a non-detect in
samples, no qualifier is added since the indicated bias is high. When the target is detected, the result is
qualified as JL#, where # is the elevated recovery. Data could be biased high proportional to the LCS %R.
Qualifiers for chloroform at 132% and MTBE at 127 % could be removed per the 5 outlier allowance.

Matrix Spikes:
The full target list has been spiked.
Most MS/MSD recoveries and RPDs are in control. Cases where qualifiers have been added due to matrix
spike outliers are shown in the table below. Qualifiers are only added to the parent sample. More than 5
compounds exceeded limits for sample PMW1 01 -066-EBT-7 and data have been qualified as required. Data
for IW101-03B-EBT-7 have only 2 compounds out of the allowed limit, but one compound is greater than the
allowed limit, so qualification has been applied. There are other outliers for both RPD and recovery, but in a
number of cases they do not result in qualifiers.

In several instances, 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. If recoveries are elevated and the parent sample has no detection of the
target, no qualifiers are added.

In some cases, the recovery is elevated in either the matrix spike or the matrix spike duplicate but the target
is not detected in the sample. Since this indicates the potential for a high bias, no qualifier is needed when
there is no detection in the parent sample. Detected targets are qualified for both high and low recoveries,
nondetected results are only qualified for low recoveries.

Where qualifiers are added for recoveries, they are added as JMS#, # being the recovery observed. The
parent sample may be biased roughly proportional to the recovery.
A few RPDs were above the laboratory upper limit. Qualifiers are added, as noted in the table in the spike
section, only when the MS or MSD recovery is also out of limits. Data are qualified JD#, where # is the
RPD. As the RPD increases, the matrix precision decreases. The qualifier for l,lIDCE can be removed per
the 40% RPD allowance.

Internal Standards:
SDG LO8060383: Sample OS(IW-101-09A) gave a49.6% recovery of internal standard l,4-dichlorobenzene-
d4. The sample was reanalyzed with the recovery in control. Both results have been reported. Compounds
normally associated with this internal standard are qualified as J149.6, indicating the possibility of some small
bias due to the internal standard repression in the nin so qualified. Other targets should be regarded as normally
quantified.

Surrogates:
1WV92-07-EBT-7 in SDCI L08060413 had two sunrogates recovered high. Detected targets are qualified as JS#,
where # is the recovery. Such targets may be biased high approximately proportional to the surrogate recovery.
The sample was reanalyzed but the reanalysis is out of hold (see the holding time section). As the hold time is
slight and the samples were kept preserved and cold, the reviewer recommends the use of the re-analysis. It
would be least impacted by qualification.
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Method Blanks:
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 I 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. One result for n-butyl benzene was qualified in this manner.

Field Blanks:
There are 8 trip blanks and 2 rinse blanks. There are detections observed below the reporting limit in the field
and trip blanks. When analytes are present in both the field blank and the associated samples, the results in the
samples are qualified in the same manner as for method blanks. For clarity, the qualifiers used in this case are
UTB# for trip blanks and UFB# for rinse blanks, where # is the associated blank value. Qualifiers added are
shown in the table within the body of this report. Results so qualified are usable as non-detects.

Field OC:
There are 9 identified field duplicates, all in control.
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ORGANIC DATA QUALITY REVIEW REPORT
GC REPORT FOR Metabolic Acids by HPLC; Ethane, Methane, Ethene, Carbon dioxide by EPA SOP
RSK- 175; and Hydrogen by AM20GAX (GC/RGD).

RSK- 175 and Metabolic Acids:
L08060250. L08060283. L08060348. L08060383, L08060413. L_08060454. L08060495. L08060543

AM20GAX (Hydrogen):

SDG: P0806153. P0806162. P0806196. P0806218. P0806225. P0806255. P0806283. P0806311

PROJECT: Memphis Defense Depot. EBT-7 for e2m. Texas

LABORATORY: Microbac Laboratories, inc.. Marietta. OH: Hydrogen subcontracted to Microseens. Inc.
Pittsburg. PA

SAMPLE MATRIX: Water and Vapor

SAMPLING DATE (Month/Year): June 2008

NO. OF SAMPLES: Metabolic acids -99 waters including 2rinse blanks: RSK-175 -99 waters
including 2 rinse blanks. AM20GAX - 74 vapor sainoles

ANALYSES REQUESTED: Metabolic Acids by HPLC: EPA SOP RSK-175. Microsee~s AM20GA

SAMPLE NO.: Attached

DATA REVIEWER: Sammy Huntington and John Huntington

QA REVIEWER: Diane Short & Associates. Inc., INITIALS/DATE:_

Telephone Logs included Yes . No X

Contractual Violations Yes-__ No X

The project QAPP (I11/05), EPA Contract Laboratory Program National Functional Guidelines for
Organic Review, 2001 (SOP), the EPA SW 846 Methods for Evaluating Solid Waste, Physical/ Chemical
Methods Third Edition, (SW-846), current updates, and the project-specific 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. The review has been tasked as Level III for review of all calibrations,
holding times, and QC for all samples.
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I. DELIVERABLES
All deliveribles were present as specified in the Statement of Work (SOW), SW-846, or in the project
contract.
Yes __X ~No'
This report has been requested to include the following review: Holding times and sample integrity (chains
of custody, sample log in), Calibrations, Summary QC.

The laboratory has used a J1 flag to indicate that they regard certain results to be estimates. We are not able
to determine the reason for all of these flags, so have used a "JQ" validation qualifier to identify' these
results, where they have not been otherwise qualified in the validation process.

IL. ANALYTICAL REPORT FORMS
The Analytical Report or Data Sheets are present and complete for all requested analyses.
YesX__No-

III. HOLDING TIMES
A. The contract holding times were met for all analyses (Time of sample receipt to time of extraction
and from extraction to analysis.)
Yes X No
See S~ection B. below. Per EPA guidance, for validation purposes we calculate the holding time to the
nearest day in cases where the regulation or method specifies holding time units of days.

B. The Clean Water Act (40 CFR 136) or method holding times were met for all analyses (Time of
sample collection to time of extraction and from extraction to analysis.)
Yes NoX-
AM2OGAX: There is no regulatory hold time for this method. The laboratory uses 14 days and this has
been met. The QAPP limit is 28 days. Some samples were analyzed on the 14" day of hold, and noted by
the laboratory as being mathematically past hold time. However, this is considered acceptable (see
section A).

Metabolic Acids: The reviewer has not been able to find documented holding times for the metabolic
acids. The normal holding time for an analogous HPLC method 8310 is 14 days for preserved water
samples. Metabolic acid holding times were all within 14 days.

RSK-175: For RSK-175, pH should not be adjusted when CO2 is determined, which is the case in this
project. The laboratory run logs document that the pH of the samples for this method had not been
adjusted. When pH is adjusted, the holding time is 14 days per the method, and we have used this as the
acceptable holding time. The laboratory has used 14 days for all RSK analytes. The QAPP holding time
for C02 is 7 days. Almost all data have been qualified JHT# for exceedence of holding times. Carbon
dioxide data are also highly qualified for calibration variability. The C02 data are not considered to be
reliable.

A number of reanalyses were outside of the 14-day holding time for this analysis (project HT for C02 is
7 days). These were documented in the Case Narratives and in the laboratory holding time reports. The
samples and analytes qualified are shown in the table below. The qualifier added is JHT~#, where # is the
number of days past holding time the analysis was conducted. Such results could be considered to be
biased low due to loss of analyte by a number of mechanisms.
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SDC Sample # Client ID compound DVAL
L08060250 [08060250-03 PMWIOI-OIA-EBT-7 Carbon Dioxide JC87HT5
L08060250 L08060250-07 1WI01-OIA-EBT-7 Carbon Dioxide JC87HT5
[08060250 [08060250-08 DUP4-EBT-7 Carbon Dioxide JC87HT5
L08060250 [08060250-09 IWIOI-OIB-EBT-7 Carbon Dioxide JC87HT5
L08060250 [08060250-12 PMW92-01-EBT-7 Carbon Dioxide JC9OHT3
[08060250 L08060250-13 1WI10-02A-EBT-7 Carbon Dioxide JC8411T4
[08060250 L08060250-14 IW1OI-OIC-EBT-7 Carbon Dioxide JC84HT4
[08060283 L08060283-02 PMWI1O-03B-EBT Carbon Dioxide JC8411T3
L08060283 [08060283-03 PMW101-04B-EBT Carbon Dioxide JC8411T3
L08060283 L08060283-1 3 1W 101-02B-EBT-7 Carbon Dioxide UFB15500HT4
[08060283 [08060283-14 1W92-02-EBT-7 Carbon Dioxide JHT4
L08060454 [08060454-07 PMW21-05-EBT-7 Carbon Dioxide JHT3
L08060454 [08060454-08 MW-21-EBT-7 Carbon Dioxide JHT3
L08060250 L08060250-01 PMW101-OIA-EBT-7 Carbon Dioxide JC87HT5
L08060250 L08060250-02 PMWIOI-OIA-EBT-7 Carbon Dioxide .JC87HT5
[08060250 L08060250-04 PMWIOI-01B-EBT-7 Carbon Dioxide 3C8711T5
[08060250 L08060250-05 PMWI01-02B-EBT-7 Carbon Dioxide JC8711T5
[08060250 L08060250-10 DR2-1 -EBT-7 Carbon Dioxide JC87HT5
[08060250 [08060250-11 1W92-01 -EBT-7 Carbon Dioxide JC9111T4
[08060283 L08060283-01 PMWI0I-03A-EBT Carbon Dioxide JC90HT1
[08060283 [08060283-05 RBI-EBT-7 Carbon Dioxide JC84H13
L08060283 [08060283-06 IWIOI-02C-EBT-7 Carbon Dioxide JC8411T3
L08060283 [08060283-07 1WI01-03A-EBT-7 Carbon Dioxide JC84HT3
L08060283 [08060283-08 MW-1OIT-EBT-7 Carbon Dioxide JC84HT3
L08060283 [08060283-09 MW-IOIB-EBT-7 Carbon Dioxide JC84HT3
L08060283 [08060283-1 0 1W92-03-EBT-7 Carbon Dioxide JC84HT3
L08060283 [08060283-li PMW92-02-EBT-7 Carbon Dioxide UFB31OOORC91HT3
L08060283 [08060283-12 PMW101-02A-EBT-7 Carbon Dioxide JHT4
L08060283 L08060283-15 DUP-7 Carbon Dioxide UFB31000RC91HT3
L08060348 L08060348-01 DUPS-EBT-7 Carbon Dioxide JC54HT6
[08060348 [08060348-02 DUP8-EBT-7 Carbon Dioxide JC54HT6
[08060348 L08060348-04 IWIO1-03B-EBT-7 Carbon Dioxide JC5411T6
[08060348 L08060348-05 IWIOI-038-EBT-7-MS Carbon Dioxide JC8811T2
[08060348 L08060348-06 IWIOI-038-EBT-7-MSD Carbon Dioxide JC88HT2
[08060348 L08060348-07 IWIOI-03C-EBT-7 Carbon Dioxide JC54HT6
[08060348 L08060348-08 IWIOI-07A-EBT-7 Carbon Dioxide J1C54HT6
[08060348 L08060348-09 IWIO1-07B-EBT-7 Carbon Dioxide JC54HT6
[08060348 L08060348-1i0 PMW101-05A-EBT-7 Carbon Dioxide JC5411T6
L08060348 L08060348-11I PMWI01-05B-EBT-7 Carbon Dioxide JC54HT6
[08060348 L08060348-12 PMWI0I-06B-EBT-7 Carbon Dioxide JC29HT5
[08060348 [08060348-13 PMWIO1-06B-EBT-7 Carbon Dioxide JC88HT2
L08060348 [08060348-14 PMWIOI-06B-EBT-7 Carbon Dioxide JC8811T2
L08060348 L08060348-15 1W92-04-EBT-7 Carbon Dioxide JC29HT5
L08060348 L08060348-16 lW92-05-EBT-7 Carbon Dioxide JC29HT5
[08060348 L08060348-17 PMW1OI-04A-EBT-7 Carbon Dioxide UB6400C29HT5
L08060348 [08060348-18 PMW92-03-EBT-7 Carbon Dioxide JC3211T5
[08060383 [08060383-01 DUP9-EBT-7 Carbon Dioxide JC32HT4
L08060383 [08060383-02 PMWI1O-06A-EBT Carbon Dioxide JC32HT4
[08060383 [08060383-03 PMWI01-07A-EBT Carbon Dioxide JC32HT4
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L08060383 L08060383-04 PMWIO1-07B-EBT Carbon Dioxide JC3211T4
L08060383 L08060383-05 PMWI01-08A-EERT Carbon Dioxide JC32HT4
L08060383 L08060383-07 1WIOI-07C-EBT-7 Carbon Dioxide JC3211T4
[08060383 L08060383-08 IWIOI-09A-EBT-7 Carbon Dioxide JC32HT4
L08060383 L08060383-1 1 1W101-09B-EBT-7 Cdrbon Dioxide JIIT13C81
[08060383 [08060383-12 IWI01-09C-EBT-7 Carbon Dioxide JilTS
L08060383 L08060383-13 PMW92-04-EBT-7 Carbon Dioxide JC83HT2
[08060383 [08060383-14 PMW92-05-EBT-7 Carbon Dioxide JC5411T5
[08060413 L08060413-01 1W101-04A-EBT-7 Carbon Dioxide J1187C79
L08060413 [08060413-02 1W101-04B-EBT-7 Carbon Dioxide JH87C79
L08060413 [08060413-03 1W101-04C-EBT-7 Carbon Dioxide J1187C79
L08060413 L08060413-04 IWIO1-05A-EBT-7 Carbon Dioxide JH187C79
L08060413 [08060413-05 PMW21-03-EBT-7 Carbon Dioxide J1187C79
[08060413 L08060413-06 PMW21-04-EBT-7 Carbon Dioxide J1187C79
L08060413 L08060413-07 MW-I115-EBT-7 Carbon Dioxide JH87C79
[08060413 L0806041 3-08 PMWI 01-08B-EBT-7 Carbon Dioxide UBI3000JC8I1117
[08060413 L08060413-09 DRI-3-EBT-7 Carbon Dioxide JH187C79
[08060413 [08060413-11I1W92-06-EBT-7 Carbon Dioxide J1187C79
[08060413 [08060413-12 IW92-07-EBT-7 Carbon Dioxide J1187C79
[08060454 L08060454-02 PMW92-06-EBT-7 Carbon Dioxide JC8IHT4
L08060454 L08060454-03 MW-85-EBT-7 Carbon Dioxide JHT8C79
[08060454 [08060454-04 IW-01-EBT-7 Carbon Dioxide JHT8C79
[08060454 [08060454-05 PMW21-01-EBT-7 Carbon Dioxide JHT8
L08060454 L08060454-06 PMW21-02-EBT-7 Carbon Dioxide JHT8C79
L08060454 [08060454-09 1WIO1-05B-EBT-7 Carbon Dioxide JHT3
L08060454 L08060454-10 1W101-05C-EBT-7 Cbarbn Dioxide JHT3
L08060454 [08060454-11 1WIO1-06A-EBT-7 Carbon Dioxide JHT3
L08060454 [08060454-12 1W101-06B-EBT-7 Carbon Dioxide JHT3
L08060454 [08060454-13 1W101-06C-EBT-7 Carbon Dioxide JHT3
L08060454 [08060454-14 1W101-08A-EBT-7 Carbon Dioxide JH-T8C79
L08060454 [08060454-15 DUP-3 Cuarbn Dioxide JH1T8C79
L08060495 [08060495-01 1W92-08-EBT-7 Carbon Dioxide JC79HT6
L08060495 L08060495-02 1W85-02-EBT-7 Carbon Dioxide .JC79H1T7
L08060495 L08060495-03 1W85-05-EBT-7 Carbon Dioxide JC79HT7
L08060495 L08060495-04 1W85-06-EBT-7 Carbon Dioxide 3C79HT7
[08060495 [08060495-05 1W21-O1A-EBT-7 Carbon Dioxide JC7911T7
[08060495 L08060495-06 lW21I-O1 B-EBT-7 Carbon Dioxide UFB19500JC86HT17
[08060495 L08060495-07 1W21-02A-EBT-7 Carbon Dioxide UB17000JHT14
[08060495 L08060495-08 1W21-02A-EBT-7-MS Carbon Dioxide UB17000JHTI4
[08060495 [08060495-09 IW21-02A-EBT-7-MSD Carbon Dioxide UB17000JH1T14
[08060495 [08060495-10 DUP6-EBT-7 Carbon Dioxide UFB195OOJC86HT7
[08060495 [08060495-11 1W21-05A-EBT-7 Cbarbn Dioxide JC86HT7
[08060495 [08060495-13 RB2-EBT-7 Carbon Dioxide JC86HT7
[08060495 [08060495-14 1WI01-08B-EBT-7 Carbon Dioxide UFB39000JC86HT7
[08060495 [08060495-15 1W 101-08C-EBT-7 Carbon Dioxide UFB39000JC86HT7
[08060495 [08060495-17 1W21 -05B-EBT7 Carbon Dioxide UFB39000JC86HT7
[08060495 [08060495-18 DUP-2 Carbon Dioxide UFB39000JC86HT7
[08060495 [08060495-19 DUP-1 Carbon Dioxide UFB39000JC86HT7
[08060543 [08060543-01 1W21-02B-EBT-7 Carbon Dioxide JHT8C91
[08060543 [08060543-02 PMW85-04-EBT-7 Carbon Dioxide JHT8C90
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L08060543 L08060543-03 PMW85-Ol-EBT-7 Carbon Dioxide JHT8C91
L08060543 L08060543-04 PMW85-O1-EBT-7 Carbon Dioxide JHT8C9
L08060543 L08060543-06 PMW85-01-BT-7 Carbon Dioxide JHT7
L08060543 L08060543-07 DW21-03-EBT-7 Carbon Dioxide JHT8C9
L08060543 L08060543-07 1W21-03A-EBT-7 Carbon Dioxide JHT8C91
L08060543 L08060543-08 1W21-04A-EBT-7 Carbon Dioxide J11T8C91
L08060543 L08060543-109 W21-04A-EBT-7 Carbon Dioxide JHT8C91

L08060383 L08060383-11 I W101-09B-EBT-7 Methane JH6
L08060413 L08060413-09 DRI-3-EBT-7 Methane JH13
L08060413 L08060413-0l IWIO1-04A-EBT-7 Methane JH3
L080604 13 L08060413-02 1W 101-04B-EBT-7 Methane J313
L08060413 L08060413-03 1I0l1-04C-EBT-7 Methane 1113
L08060413 L08060413-04 1WI01-05A-EBT-7 Methane JH-3
L08060413 L08060413-12 1W92-07-EBT-7 Methane JH3
L08060454 L08060454-04 IW-01-EBT-7 Methane JHI
L08060454 L08060454-14 1WI01-08A-EBT-7 Methane JHI
L080604$4 L08060454-03 MW-85-EBT-7 Methane JH1
L08060543 L08060543-08 1W21-03B-EBT-7 Methane JF1l
L08060543 L08060543-09 1W21-04A-EBT-7 Methane J111
L08060543 L08060543-04 1W85-01-EB3T-7 Methane JHI
L08060543 L08060543-02 PMW85-04-EBT-7 Methane JHI

C. All chains of custody are complete with signatures and dates.
Yes_-X_-No__
The chain- of cust-ody on use has been discussed in detail in previous reports, and those general comments
apply. All chain of custody documents in this set were properly signed and dated.

D. Samples were received at the proper temperature and preservation.
Yes XNo_
The most current regulations (See Federal Register, March 12, 2007, 40CFR Part 122) require only that the
temperature of samples delivered to the laboratory be equal to or less than 60 C. The documented sample
receipt conditions are fully compliant with applicable regulations.

We could not locate a record of the cooler temperature on receipt for the hydrogen samples. We are aware
of no regulatory requirement for receipt temperature for this method, so no qualifiers have been applied.
However, good laboratory practice should include a receipt temperature record.

SDG0 L08060250: The sample receipt form refers to a list of samples that had pH adjusted for metabolic
acids. The list is not included in the data package.

SDG0 L08060283: The sample receipt form indicates that the pH was adjusted for metabolic acid sample
1W92-03. The form also indicates that PMW IOI -02A and IWl10 I-02B were received broken. These
samples were retaken and submitted under SDG L08060348.
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SDC L08060348: The sample receipt form indicates that metabolic acid samples 1W92-04 and IW92-05
required pH adjustment. The notes are unclear but state "did not pH right" for these samples. It is not
apparent what the final pH was achieved. I 1

SIXG L080604 13: The sample receipt form indicates that pH adjustment was required for metabolic acid
samples 1W92-07, 1W92-06, IW IQ 1-05A, and IW IOI -04A.

SIXG L08060495: The sample receipt form indicates that pH adjustment was required for metabolic acid
samples 1W92-08, 1W85-06, and 1W21-05A.

T'he needfor pH adjustmnent is acomimon occurrence for samples at this site. The proper sample bottles
have been issued and used. There is a buffering capacity to these matrices that results in slightly elevated
pH. The pH is adjusted as soon as the samples reach the laboratory and the impact on the sample data is
considered to be minimal. No qualifiers have been added.

IV. INSTRUMENT CALIBRATION (IC) AND CONTINUING CALIBRATION (CC)
VERIFICATION
A. The GC standards were analyzed at the required frequency.
Yes___No__

B. The chromatographic resolution and separation criteria were met.
YesXNo__

C. The suggested columins were used and the EQLs were met.
YesXNo__

D. Calibration factors for IC met the 20% RSD (25% for VFA and RSK) limit or the regression curves
were prepared with a correlation coefficient 'r' greater than 0.99, per SW-846, Method SOCOB.
YesX__No__
MBA: The initia calibration reports for the metabolic acids are inaccurate. The calibration report
provides only a %RSD for each analyte, with a note at the bottom that the linear calibration model is
used. However, the observed r or i3 values are not reported, although the criteria used are shown. In the
Case Narrative, the laboratory has indicated that all initial calibrations have used linear regression, and
that all acceptance criteria are met.

In a previous level IV data review for this project, we were able to confirm from the raw data that
regression curves were in fact used and that they met criteria. We cannot confirm this for the present
Level III review, but have assumed that the laboratory Case Narrative is correct and have not qualified
the results for the %RSDs in the initial calibration reports that are out of limits.

RSK-175: All initial calibrations are in control.

AM20GAX (Hydrogen): All initial calibrations are conducted using a linear regression curve and all are
in control.

lE. Percent Difference (%D's) for Continuing Calibration Factors and retention times (RT) were within
the 25% Limits.
Yes No__
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RSK-l175: The laboratory conducts opening and closing calibrations (bracketing the samples during the
analytical run). For RSK-I1 75 there is not a specific requirement in the procedure for closing calibrations,
and only calibration verification each 12 hours is specified. SW-846 guidance (method SOCOB3), however
specifically requires such closing calibrations for external standard methods. For detected analytes, SW-
846 specifies that the closing calibration must meet the same criteria as the opening calibration. This has
been achieved for all analytes except for carbon dioxide, for which a number of opening and closing
calibrations do not meet the 30% 1) method criterion specified for RSK-1 75. In such cases, detected
levels of carbon dioxide are qualified as JC#, where # is the applicable opening or closing CCV outlier.
Such results may be biased due to calibration drift. Please see the EDD for details.

It should be noted in this regard that the laboratory appears to use a different criterion for carbon dioxide,
since a few CCV results were flagged as being outside of limits, but it is not clear to this reviewer where
the laboratory limit is set. This method has not been published as a promulgated method by EPA. It
rather exists as an open literature publication and an internal EPA SOP, and it may not have been fully
developed for carbon dioxide. Thus the laboratory limits may be realistic for this analyte. Nonetheless,
the results appear to indicate a probable bias which should be considered in using the data.

The calibration behavior of carbon dioxide appears to be 1ess reliable in this set of data than in previous
sets. A number of %D results were extremely high, some greater than 90% with a low bias. This
suggests that a very significant bias may be present for some of the results. With such a significant low
bias, the undetected data are qualified as RC and the false undetected data could be reported. This
problem appears to be reflected in poor reproducibility of several field duplicates for this parameter.

Qualifiers added for calibration outliers are summarized below:

SDG Client Sample ID Lab Sample ID Batch Analyte Qualifier
L08060250 1W92-01 -EBT-7 L08060250-1 1 WG274466 Carbon Dioxide JC91
L08060250 IW101-O1B-EBT-7 L0806025G-09 WG274602 Carbon Dioxide JC84
L08060250 PMW101-02B-EBT-7 L08060250-05 WG274603 Carbon Dioxide JC87
[08060250 1I01O101C-EBT-7 L0806025G-14 WG274602 Carbon Dioxide JC84
L08060250 DR2-1-EBT-7 L08060250-1 0 WG274603 Carbon Dioxide JC87
L08060250 IW101-02A-EBT-7 L08060250-13 WG274602 Carbon Dioxide JC84
L08060250 PMW101-01B-EBT-7 L08060250-04 WG274602 Carbon Dioxide JC84
L08060250 PMW101-01A-EBT-7 L08060250-02 WG274603 Carbon Dioxide JC87
L08060250 IW101-O1A-EBT-7 L08060250-07 WG274603 Carbon Dioxide JC87
L08060250 DUP4-EBT-7 [08060250-08 WG274603 Carbon Dioxide JC87
L08060250 PMW101-01A-EBT-7 [08060250-01 WG274603 Carbon Dioxide JC87
L08060250 PMW92-01-EBT-7 [08060250-12 WG274465 Carbon Dioxide JC9O
[08060250 PMW101-01A-EBT-7 [08060250-03 WG274603 Carbon Dioxide JC87
L08060283 RB1-EBT-7 [08060283-05 W0274602 Carbon Dioxide JC84
L08060283 DUP-7 [08060283-15 WG274466 Carbon Dioxide UFB31000RC91
L08060283 PMW92-02-EBT-7 [08060283-11 WG274466 Carbon Dioxide UFB31000RC91
[08060283 PMW101.03A-EBT L08060283-01 WG274265 Carbon Dioxide JC9O
[08060283 MW-101B-EBT-7 L08060283-09 WG274602 Carbon Dioxide JC84
[08060283 PMW101-038-EBT [08060283-02 WG274602 Carbon Dioxide JC84
[08060283 PMW1O1-046-EBT [08060283-03 WG274602 Carbon Dioxide JC84
[08060283 MW-101T-EBT-7 L08060283-08 WG274602 Carbon Dioxide JC84
[08060283 1Wi01-03A-EBT-7 L08060283-07 WG274602 Carbon Dioxide JC84
[08060283 1W92-03-EBT-7 [08060283-10 WG274466 Carbon Dioxide JC91
[08060283 IW10i-02C-EBT-7 L08060283-06 WG274602 Carbon Dioxide JC84
[08060348 1W92-05-EBT-7 [006348-161 WG274820 Methane JC29
[08060348 PMW1O1-0 :04A-EBT-7 [108060348-17 WG274820 Carbon Dioxide UB6400JC29
[08060348 DUP8-EBT-7 [08060348-02 IWG274821 ICarbon Dioxide JC54
[08060348 IW1O1-07B-EBT-7 [08060348-09 IWG274821 ICarbon Dioxide JC54
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SDG Client Sample ID Lab Sample ID Batch Analyte Qualifier
L08060348 1W101-07A-EBT-7 L08060348-08 WG274821 Carbon Dioxide JC54
L08060348 0UP5-EBT-7 L08060348-01 WG274821 Carbon Dioxide JC54
L08060348 PMW101-066-EBT-7 [08060348-13 WG274463 Carbon Dioxide JC88
108060348 PMW1O1-06B-EBT-7 L08060348-14 WG274463 Carbon Dioxide JC88
108060348 IW101-03C-EBT-7 L08060348-07 WG274821 Carbon Dioxide JC54

L0806348 MW1O-03B-EBT-7- L080348-1 1 WG274821 Carbon Dioxide JC54
[08060348 IW101O3BEBT7 L0004-0 WG274463 Carbon Dioxide JC88
L08060348 PMW101-06B-EBT-7 L08060348-12 WG274820 Carbon Dioxide JC29
L08060348 1W101-03B-EBT-7- L08060348-05 WG274463 Carbon Dioxide JC88

M s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

L08060348 IW1O1-03B-EBT-7 L08060348-04 WG274821 Carbon Dioxide JC54
L08060348 PMW101-05A-EBT-7 L08060348-1 0 WG274821 Carbon Dioxide JC54
L08060348 1W92-04-EBT-7 L08060348-15 WG274820 Carbon Dioxide JC29
[08060348 PMW92-03-EBT-7 L08060348-18 WG274820 Carbon Dioxide JC32
L08060348 1W92-05-EBT-7 L08060348-16 WG274820 Carbon Dioxide JC29
L08060383 PMW92-04-EBT-7 L08060383-13 WG274601 Carbon Dioxide JC83
108060383 PMWI01-07B-EBT L08060383-04 WG274820 Carbon Dioxide JC32
[08060383 1WI01-07C-EBT-7 L08060383-07 WG274820 Carbon Dioxide JC32
L08060383 PMW92-05-EBT-7 L08060383-14 WG274940 Carbon Dioxide JC54
L08060383 PMWI01-07A-EBT L08060383-03 WG274820 Carbon Dioxide JC32
[08060383 DUP9-EBT-7 L08060383-01 WG274820 Carbon Dioxide JC32
[08060383 PMW101-06A-EBT [08060383-02 WG274820 Carbon Dioxide JC32
L08060383 1W101-09B-EBT-7 L08060383-11 WG275763 Carbon Dioxide JC81
L08060383 PMW101-08A-EBT [08060383-05 WG274820 Carbon Dioxide JC32
[08060383 1W101-09A-EBT-7 L08060383-08 WG274820 Carbon Dioxide JC32
L08060413 PMW101-08B-EBT-7 [08060413-08 WG275096 Carbon Dioxide UB13000JC81
L08060413 1W101-04C-EBT-7 L08060413-03 WG275615 Carbon Dioxide JC79
L08060413 IW1O1-046-EBT-7 L08060413-02 WG275615 Carbon Dioxide JC79
L08060413 DR1-3-EBT-7 L08060413-09 WG275615 Carbon Dioxide JC79
L08060413 PMW21-03-EBT-7 L08060413-05 WG275615 Carbon Dioxide JC79
L08060413 MW-i115-EBT-7 L08060413-07 WG275615 Carbon Dioxide JC79
L08060413 PMW21-04-EBT-7 L08060413-06 WG275615 Carbon Dioxide JC79
L08060413 1W101-04A-EBT-7 L08060413-01 WG275615 Carbon Dioxide JC79
[08060413 1W92-07-EBT-7 L08060413-12 WG275615 Carbon Dioxide JC79
[08060413 1W101-_05A-EBT-7 [08060413-04 WG275615 Carbon Dioxide JC79
L08060413 1W92-06-EBT-7 [08060413-11 WG275615 Carbon Dioxide JC79
L08060454 DUP-3 L08060454-15 WG275618 Carbon Dioxide JC79
L08060454 MW-85-EBT-7 L08060454-03 WG275615 Carbon Dioxide JC79
L08060454 PMW21-02-EBT-7 L08060454-06 WG275618 Carbon Dioxide JC79
L08060454 IW1O1-08A-EBT-7 L08060454-14 WG275-618 Carbon Dioxide JC79
L08060454 PMW92-06-EBT-7 [08060454-02 WG275096 Carbon Dioxide JC81
L08060495 RB2-EBT-7 L08060495-13 WG275617 Carbon Dioxide JC86
108060495 1W21-01B-EBT-7 [08060495-06 WG275617 Carbon Dioxide UFB19500JC86
[08060495 1W101-08B-EBT-7 [08060495-14 WG275617 Carbon Dioxide UFB39OOOJC86
[08060495 DUP6-EBT-7 [08060495-1 0 WG275617 Carbon Dioxide UF839000JC86
[08060495 IW1O1-08C-EBT-7 [08060495-15 WG275617 Carbon Dioxide UF839000JC86
[08060495 DUP-2 [08060495-18 WG275617 Carbon Dioxide UFB39000JC81
L08060495 DUP-1 L08060495-19 WG275617 Carbon Dioxide UFB39000JC81
L08060495 1W21-05B-EBT-7 L08060495-17 WG275617 Carbon Dioxide UFB39000JC81
108060495 1W21-O1A-EBT-7 L08060495-05 WG275618 Carbon Dioxide JC79
[08060495 1W85-05-EBT-7 L08060495-03 WG275618 Carbon Dioxide JC79
[08060495 1W92-08-EBT-7 L08060495-01 WG275618 Carbon Dioxide JC79
[08060495 1W85-02-EBT-7 L08060495-02 WG275618 Carbon Dioxide JC79
[08060495 1W85-06-EBT-7 L08060495-04 WG275618 Carbon Dioxide JC79
[08060495 1W21-SAEBT-7 L08060495-11 WG275617 Carbon Dioxide JC86
[08060543 PMW8-05E BT7 [ O0806053-03 WG275886 Carbon Dioxide R9
[08060543 1W21-048-EBT-7 [08604310 WG27605 Cabo DoidJR
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SDG Client Sample ID Lab Sample ID Batch Analyte Qualifier
L08060543 1W21-02B-EBT-7 L08060543-01 WG276058 Carbon Dioxide RiC91
L08060543 1W21-03A-EBT-7 L08060543-07 WG276058 Carbon Dioxide RC91
L08060543 PMW85-04-EBT-7 L08060543-02 WG275886 Carbon Dioxide RC90
L08060543 1W21-04A-EBT-7 L08060543-09 WG276058 Carbon Dioxide RC91
L08060543 1W21-0383-EBT-7 L08060543-08 WG276058 Carbon Dioxide RC91
L08060543 1W85-O1-EBT-7 L08060543-04 WG276058 Carbon Dioxide RC91

MBA: All calibrations are in control.
AM20GAX: All calibrations are in control. The laboratory is employing the external standard method.

V. BLANKS
A. Laboratory blanks
1. Laboratory blanks were analyzed for every sample set and for each matrix type or once in every ten
samples, whichever is more frequent.
Yes_-XNo__

2. No blank contamination was found in the method blank.
Yes NoX_
MBA:. All method blanks are in control.
AM20GAX (Hydrogen): All method blanks are in control.
RSK- 175: A number of method blanks have methane detected above the MDL, and in some cases above
the PQL. A few method blanks have carbon dioxide detected. No detections of ethene or ethane were
observed in method blanks. Associated sample results are qualified UJB#, where # is the method blank
result corrected for the sample dilution. This qualifier is applied if the sample result is < Sx the corrected
method blank value, and such results are usable as non-detects. Most of the observed method blank
outliers have no impact because the sample results are > 5x the method blank. Qualified results are
shown in the table below.

SDG Client Sample Lab Sample Batch Analyte MB Qualifier

L08060348 PMW101-04A-EBT-7 L 08060348-17 WG274820 Carbon Dioxide UB6400
L08060383 PMW92-05-EBT-7 L08060383-14 WG274821 Methane UB3.7
L08060413 PMW101-08B-EBT-7 L08060413-08 WG275096 Carbon Dioxide UB13000
L08060454 MW-21-EBT-7 L08060454-O8 WG274941 Methane UB3.7
L08060454 PMW21-02-EBT-7 L08060454-06 WG274941 Methane UB3.7
LO0806049 RB2-EBT- L0009-3 W2 17 Methane UB.49

L08060495 W21-02A-EBT-7 L080649-07 WG276169 Carbn Dioxde UBOO

3. Instrument blank analysis was performed following all samples that contained analytes at high
concentrations.
Yes No- NA-X

B. Field Blanks
If field blanks were identified, no blank contamination was found.
Yes No__X NA__
There are 2 field blanks. The table below shows the field blank outliers observed.
AM20GAX (Hydrogen): No rinse blanks are present. For hydrogen such blanks are unnecessary.
For metabolic acids and RSK-l1 75, the table below summarizes the results.
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SDG Method Rinse Blank Lab Sample Analyte Result
_________ ~~~ ~~~ ~~~ID _ _ _ _ _ _ _ _ _ _ _ _ _ _

L08060283 830-MBA RB1-EBT-7 L08060283-05 Lactic Acid 1
L08060495 RB2-EBT-7 L08060495-13 Lactic Acid 0.578
L08060283 RSK17S\5021 RB1-EBT-7 L08060283-05 Carbon Dioxide 310
L08060283 L08060283-05 Methane 2.5
L08060495 RB2-EBT-7 L08060495-13 Carbon Dioxide 390
L08060495 ___________ L08060495-13 Methane 0.8 (UB from MB)

The same criteria are used for qualification of associated samples as is used for method blanks. In this
instance, the only qualifiers resulting from this analysis are for carbon dioxide, as shown in the table
below.

Method SDG Client Sample ID Lab Sample BacAnyt Quife
____________ _________ __ ____________ID B at h A aly___afie

RSK1 75\5021 L08060283 IW101-02B-EBT-7 L08060283-13 WG274603 Carbon Dioxide UFB15500
RSK1 75\5021 L08060283 DUP-7 L08060283-1 5 WG274466 Carbon Dioxide UFB31000
RSK1 75\5021 L08060283 PMW92-02-EBT-7 L08060283-1 1 WG274466 Carbon Dioxide UFB31000
RSK1 75\5021 L08060495 1W21-01B-EBT-7 L08060495-06 WG275617 Carbon Dioxide UFB1950O
RSK175\5021 L08060495 1W101-088-EBT-7 L08060495-14 WG275617 Carbon Dioxide UFB39000
RSK175\5021 L08060495 DUP6-EBT-7 L08060495-1 0 WG275617 Carbon Dioxide UFB39000
RSK175\5021 L08060495 1W101-08C-EBT-7 L-08060495-:15 WG275817 Carrbbon Dioxide UFB3900
RSK175\5021 L08060495 DUP-2 L080609-8 WG27517 Carbn Dioxide UFB39000
RSK17S\5021 L08060495 DUP-1 L08060495-19 WG275617 Carbon Dioxide UF83900~0
RSK1ZS\5021 L08060495 1W21-05B-EBT-7 L08060495-17 WG275617 Carbon Dioxide UFB390OO

VI. MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD)
A. Matrix spike (MS) and matrix duplicate or matrix spike duplicate (MSD) were analyzed for every
analyses performed for every 20 samples or for every matrix whichever is more frequent.
YesX__No__
RSK-175: There were five (5) MS/MSDs which meets the 20tolIratio.
Metabolic Acids: There were five (5) MS/MSDs which meets the 20 to I ratio.
AM20GAX: There are no MS/MSDs for this method. They are not required or possible for hydrogen
analysis.
The MS/MSDs conducted are summarized in the table below.

Method SDG Client Sample ID Lab Sample ID
830-MBA L08060250 PMW101-01A-EBT-7 L08060250-01

L08060348 IW101 -03B3-EBT-7 L08060348-04
PMW1 01 -06B-EBT-7 L08060348-1 2

L08060383 Wi101-09A-EBT-7 L08060383-08
L08060495 1W21-02A-EBT-7 L08060495-07

RSK1 75\5021 L08060250 PMW1 01 -01A-EBT-7 L08060250-1
L08060348 1W 101 -03B3-EBT-7 L08060348-04

_____________ ~~~~PMWI1O-06B-EBT-7 L08060348-1 2
L08060383 Wi101-O9A-EBT-7 L08060383-08
L08060495 1W21 -02A-EBT-7 L08060495-07
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B. The MS and MSD percent recoveries (%R) were within the limits defined in the QAPP, which are the
laboratory limits. Both the MS and the MSD %R are required to be out of limits for data to be qualified.
Yes NoX_

RSK- 175:
PMWIOI-OIA-EBT-7, SDG L08060250: No qualifiers are added for MS outliers. All outliers are
associated with samples having levels that are greater than 4x the spike. In such circumstances, the
analytical variability is on the order of the spike level, and so recovery calculations are not meaningful.
No qualifiers are added.
IW 0IOI-03B-EBT-7, SDG L08060348: No qualifiers are added for MS outliers. All outliers are
associated with samples having levels that are greater than 4x the spike.
PMWIOI1-06B-EBT-7, SDG LO8060348: Ethene and ethane were not recovered in the matrix spike, but
were in control in the matrix spike duplicate. The laboratory has offered no explanation of this, but it
seems probable that this was due to a spiking error. Since the LCS behavior is normal for these analytes
and the MSD) recovery is normal, no qualifiers have been added. Methane was out of limits but this was
due to a level in the sample greater than 4x the spike, so no qualifiers have been added for this.

VIWIOI -09A-EBT-7, SDG L08060383: No qualifiers are added for MS outliers. All outliers are associated
with samples having levels that are greater than 4x the spike.
rW21-02A-EBT-7, SDG L08060495: In control, no qualifiers added.

Metabolic Acids:
PMW101-OIA-EBT-7, SDG L08060250: In control, no qualifiers added.
IWIOI-03B-EBT-7, SDG L08060348: No qualifiers are added for MS outliers, all due to the parent
sample level being more than 4x the spike amount.
PMWIOI -06B-EBT-7, SDG L08060348: Acetic acid is recovered at 14 1% in both the MS and MSD.
Since it is not detected in the parent sample, no qualifiers are added for the potential high bias.
IW 0IOI-09A-EBT-7, SDG L08060383: Acetic acid is recovered just below the LCL of 70% in both the
MS (68.8%) and the MSD (69.7%). The parent sample result is qualified as JMS69, and may be biased
low proportional to the recovery observed.
IW21-02A-EBT-7, S1)G L08060495: In control, no qualifiers added.

C. The MSD relative percent differences (RPD) were within the defined QAPP limits of < 20% RPD.
Yes __NoX_
RSC- 175:
A few outliers are present, but these are not associated with recoveries that are also out of limits, except
in one case.
PMW 101I -06B-EBT-7, SDG L08060348: Ethene and ethane were not recovered in the matrix spike, but
were in control in the matrix spike duplicate. This produces an RPD of 200%, but professional judgment
is that this is due to an error in the spike addition to the MS, so no qualifiers are added.

When qualifiers are added, the parent sample is qualified as JD#, where # is the RPD outlier, when both
RPD and spike recoveries are out of limits. Otherwise samples are not qualified for RPD outliers. In this
set of data no qualifiers are added for RPD.

D. The MS/MSD were client samples.

YesXNo__

VII. LABORATORY CONTROL SAMPLE AND DUPLICATE (LCS/LCSD)
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A. Laboratory Control Sample (LCS) and LCS duplicate were analyzed for every analyses performed and
for every 20 samples or for every matrix whichever is more frequent.
Yes _XNo__

B. The LCS percent recovery (%R) are within the limits defined by the laboratory which are those
defined in the QAPP. If an LCS and LCDS are analyzed, both samples have to have outliers in order for
data to be qualifiqd.L'
Yes NoX
RSK- 175: Ethne and ethane were recovered high in some LCS runs, but since no detections are
associated with the related samples, no qualifiers are added. Methane and carbon dioxide were out of
limits in a few instances. Qualifiers are added as JL# to all associated samples if the recovery is low and
to detected targets if the recovery is high. Results could be biased to a degree roughly proportional to the
LCS recovery. The samples qualified are shown in the table below.

SDG Client Sample ID Lab Sample ID Method Analyte Qualifier

L08060543 PMW85-04-EBT-7 L08060543-02 RSK1 75\5021 Methane JL69

Metabolic Acids: All LCS recoveries are in control.
AM20GAX (Hydrogen): All LCS recoveries are in control.

VIII. SURROGATE RECOVERY
A. The Surrogate spike was analyzed with every sample.
Yes No NA X_
RSK-l775: Surr-ogates are n-ot required for this analysis.
Metabolic Acids: Surrogates are not required for this analysis.
AM20GALX (Hydrogen): Surrogates are not applicable to this method.

B. And met the recovery limits defined in the current contract. If recovery limits were exceeded, the
sample was re-extracted and re-analyzed.
Yes No NAX

IX. INTERNAL STANDARDS
The Internal Standards met the 100% upper and -50% lower limits criteria and the Retention times were
within the required windows. Note: Internal standards are not required for GC analysis, but if they are
used, SW-846 stipulates that they meet the same recovery requirements as those specified for GCMS
methods.
Yes__ No___NAX
RSK -17-5, Metabolic Acids, AM2O0GAX: The laboratory uses the external standard procedure, so no internal
standards are present or required.

X. FIELD QC
If Field duplicates were identified, they met guidance RPD of < 35% for water or < 50% for soils and gases.
For values reported at < 5 x the reporting limit (RL), a difference of 2 x RL is used as guidance (4 x RL for
soils). Data are not qualified for field duplicates as these are evaluated for the total project by the client.
Yes No_-XNA__

There are 9 identified field duplicates. All are in control except as indicated in the table below.

e2mPebt7GCO 1008 Page 12 of 16



1 013 426

SOG ~~Field Osrain
Duplicate Pament Sample Osrain

[08060495 DUP-1 1W21-OIA-EBT-7 C02 RPD=103%; Hydrogen RPD =159%

[08060495 DUP-2 1W21-05B-EBT-7 C02 RPD = 51 %
[08060454 DUP-3 PMW21-05-EBT-7 OK
[08060250 DUP-4 IW101-01A-EBT-7 OK
L08060348 DUP-5 IW101-03C-EBT-7 OK
L086095 DUP-6 1W101-08B-ET-7 OK
[-0806028 DUP-7 PM1O1-02EABEBT-7 C02 RPD=120%
L08060348 DUP-8 PMWI01-05B-EBT-7 C02 RPD=102%
L08060383 DUP-9 PMW101-08A-EBT-7 OK

XI. COMPOUND IDENTIFICATION
A. All raw data chromnatograms and data system pnintouts were evaluated for all detected compounds and
the identification is accurate.
Yes No NA X
This evaluation is not performed at this level of review.

B. Retention time limits or peak pattern identifications are met.
Yes No NA X
This evaluation is not performed at this level of review.

C. If two column or two detector confirmation was performed, the value of the confirmation was within
25%D of the quantitation value for results >5 x RL. If the laboratory has flagged data 'COL' for %D >
40%, a JP qualifier has been added for low level results. For values below (5 x RL), the difference is not
considered to impact the precision of the data.
Yes No NA -X
Not part of this level of review. Dual columns are not required for these methods.

XII COMPOUND QUANTITATION AND REPORTED CRQLS
A. Raw data examination verified that all sample results were correctly calculated.
Yes No NA X
This evaluation is not performed at this level of review.

B. The chromatograms and general system performance were acceptable for all instruments and
analytical systems.
Yes No NA X
This evaluation is not performed at this level of review.

XIII. OVERALL ASSESSMENT OF THlE CASE
The method criteria have been met and the quality of the data, after consideration of qualifiers, is
considered acceptable and usable as far as can be determined at this level of review.
The following is noted:

Deliverables:
The laboratory has used a J flag to indicate that they regard certain results to be estimates. We are not able
to determine the reason for all of these flags, so have used a "JQ" validation qualifier to identify' these
results, where they have not been otherwise qualified in the validation process.
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Holding Times:
AM20GAX: There is no regulatory hold time for this method. The laboratory uses 14 days and this has
been met. Some samples were analyzed on the I 4 t day of hold, and noted by the laboratory as being
mathematically past hold time. However, this is considered acceptable (see section A).

Metabolic Acids: The reviewer has not been able to find documented holding times for the metabolic
acids. The normal holding time for an analogous THPLC method 83 10 is 14 days for preserved water
samples. The QAPP defines the holding time as 28 days. Metabolic acid holding times were all within
14 days.
RSK-175: For RSK-175, pH should not be adjusted when CO2 is determined, which is the case in this
project. The laboratory run logs document that the pH of the samples for this method had not been
adjusted. When pH is adjusted, the holding time is 14 days per the method, and we have used this as the
acceptable holding time. The laboratory has used 14 days for all RSK analytes. The QAPP holding time
for C02 is 7 days. Almost all data have been qualified JHT# for exceedence of holding times. Carbon
dioxide data are also highly qualified for calibration variability. The C02 data are not considered to be
reliable.

A number of reanalyses were outside of the 14-day holding time for this analysis (project HT for C02 is
7 days). These were documented in the Case Narratives and in the laboratory holding time reports. The
samples and analytes qualified are shown in the table below. The qualifier added is JHT#, where # is the
number of days past holding time the analysis was conducted. Such results could be considered to be
biased low due to loss of analyte by a number of mechanisms.

Samnle Condition:
The most current regulations (See Federal Register, March 12, 2007, 4OCFR Part 122) require only that the
temperature of samples delivered to the laboratory be equal to or less than 6' C. The documented sample
receipt conditions are fully compliant with applicable regulations.

We could not locate a record of the cooler temperature on receipt for the hydrogen samples. We are aware
of no regulatory requirement far receipt temperature for this method, so no qualifiers have been applied.
However, good laboratory practice should include a receipt temperature record.

SDG L08060250: The sample receipt form refers to a list of samples that had pH adjusted for metabolic
acids. The list is not included in the data package.

SDG0 L08060283: The sample receipt form indicates that the pH was adjusted for metabolic acid sample
IW92-03. The form also indicates that PMW 1 01 -02A and 1W 10 1-02B were received broken. These
samples were retaken and submitted under 5SDG L08060348.

5SDG L08060348: The sample receipt form indicates that metabolic acid samples 1W92-04 and 1W92-05
required pH adjustment. The notes are unclear but state "did not pH right" for these samples. It is not
apparent what the final pH was achieved.

SDG0 L08060413: The sample receipt form indicates that pH adjustment was required for metabolic acid
samples 1W92-07, IW92-06, IWIOI -OSA, and 1W 101I-04A.

SDG L08060495: The sample receipt form indicates that pH adjustment was required for metabolic acid
samples IW92-08, IW85-06, and 1W21l-05A.
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The need for pH adjustment is a common occurrence for samples at this site. The proper sample bottles
have been issued and used. There is a buffering capacity to these matrices that results in slightly elevated
pH. The pH is adjusted as soon as the samples reach the laboratory and the impact on the sample data is
considered to be minimal. No qualifiers have been added.

Continuing Calibrations:
RSK- 1 75: The laboratory conducts opening and closing calibrations (bracketing the samples during the
analytical run). For RSK- 175 there is not a specific requirement in the procedure for closing calibrations,
and only calibration verification each 12 hours is specified. SW-846 guidance (method 8OQOB), however
specifically requires such closing calibrations for external standard methods. For detected analytes, SW-
846 specifies that the closing calibration must meet the same criteria as the opening calibration. This has
been achieved for all anallytes but for carbon dioxide, for which a number of opening and closing
calibrations do not meet the 30% Dmethod criterion specified for RSK-175. In such cases, detected
levels of carbon dioxide are qualified as JC#, where # is the applicable opening or closing CCV outlier.
Such results may be biased due to calibration drift. Please see the EDD for details.

It should be noted in this regard that the laboratory appears to use a different criterion for carbon dioxide,
since a few CCV results were flagged as being outside of limits, but it is not clear to this reviewer where
the laboratory limit is set. This method has not been published as a promulgated method by EPA. It
rather exists as an open literature publication and an internal EPA SOP), and it may not have been fully
developed for carbon dioxide. Thus the laboratory limits may be realistic for this analyte. Nonetheless,
the results appear to indicate a probable bias which should be considered in using the data.

The calibration behavior of carbon dioxide appears to be less reliable in this set of data than in previous
sets. A number of %D results were extremely high, some greater than 90% with a low bias. This~
suggests that a very significant bias may be present for some of the results. With such a significant low
bias, the undetected data are qualified as RC and the false undetected data could be reported. This
problem appears to be reflected in poor reproducibility of several field duplicates for this parameter.

LCS Recoveries:
RSK- 175: Ethene and ethane were recovered high in some LCS runs, but since no detections are
associated with the related samples, no qualifiers are added. Methane and carbon dioxide were out of
limits in a few instances. Qualifiers are added as 1J1* to all associated samples if the recovery is low and
to detected targets if the recovery is high. Results could be biased to a degree roughly proportional to the
LCS recovery. Only one sample was qualified.

MS/MSD Recoveries:
RSK-175: There were five (5) MS/MSDs which meets the 20to Iratio.
Metabolic Acids: There were five (5) MS/MSDs which meets the 20 to I ratio.
AM20GAX: There are no MS/MSDs for this method. They are not required or possible for hydrogen
analysis.

RSK-175:
PMWIOI-OIA-EBT-7, SDG L08060250: No qualifiers are added for MS outliers. All outliers are
associated with samples having levels that are greater than 4x the spike. In such circumstances, the
analytical variability is on the order of the spike level, and so recovery calculations are not meaningful.
No qualifiers are added.
1W1IO1-03B3-EBT-7, SDG L08060348: No qualifiers are added for MS outliers. All outliers are
associated with samples having levels that are greater than 4x the spike.
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PMWIOI -06B-EBT-7, SDG L08060348: Ethene and ethane were not recovered in the matrix spike, but
were in control in the matrix spike duplicate. The laboratory has offered no explanation of this, but it
-seems probable that this was due to a spiking error. Since the LCS behavior is normal for these analytes
and the MSD recovery is normal, no qualifiers have been added. Methane was out of limits but this was
due to a level in the sample greater than 4x the spike, so no qualifiers have been added for this.
IWlOI -09A-EBT-7, SDG L,08O'0593: No qualifiers are added for MS outliers. All outliers are associated
with samples having levels that are greater than 4x the spike.
1W21-02A-EBT-7, SIXG L08060495: In control, no qualifiers added.

Metabolic Acids:
PMWIOI-OIA-EBT-7, SDG L08060250: In control, no qualifiers added.
[WIl0l-03B3-EBT-7, SDG L08060348: No qualifiers are added for MS outliers, all due to the parent
sample level being more than 4x the spike amount.
PMWI10l-06B-EBT-7, SDG L08060348: Acetic acid is recovered at 14 1% in both the MS and MSD.
Since it is not detected in the parent sample, no qualifiers are added for the potential high bias.
IW 0IOI-09A-EBT-7, SDG L08060383: Acetic acid is recovered just below the LCL of 70% in both the
MS (68.8%) and the MSD (69.7%). The parent sample result is qualified as JMS69, and may be biased
low proportional to the recovery observed.
1W21-02A-EBT-7, SDG L08060495: In control, no qualifiers added.

Field Duplicates:
There are 9 identified field duplicates. All are in control except as indicated in the table within the body of
this report.

Method Blanks:
MBA: All method blanks are in control.
AM20GAX (Hydrogen): All method blanks are in control.

RSK-175: A number of method blanks have methane detected above the MDL, and in some cases above
the PQL. A few method blanks have carbon dioxide detected. No detections of ethene or ethanecwere
observed in method blanks. Associated sample results are qualified UJB#, where # is the method blank
result corrected for the sample dilution. This qualifier is applied if the sample result is < 5x the corrected
method blank value, and such results are usable as non-detects. Most of the observed method blank
outliers have no impact because the sample results are > 5x the method blank. Qualified results are
shown in the table within the body of this report.

Field Blanks:
There are 2 field blanks. The table within the body of this report shows the field blank outliers observed.
AM20GAX (Hydrogen): No rinse blanks are present. For hydrogen such blanks are unnecessary.
For metabolic acids and RSK- 175, the table within the body of this report sumnmarizes the results.

The same criteria are used for qualification of associated samples as is used for method blanks. In this
instance, the only qualifiers resulting from this analysis are for carbon dioxide.
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INORGANIC DATA QUALITY REVIEW REPORT
METALS BY ICP, COMMON ANIONS BY METHOD 300.0, ALKALINITY BY
METHOD 310.2, SULFIDE BY METHOD 376.1 AND TOTAL ORGANIC CARBON BY
METHOD 415.1

SDG ~~~L08060250, L08060283, L08060348, L08060383, L080604 13, L08060454,
SDG ~~~L08060495, L08060543

PROJECT Memphis Defense Depot, EBT-7 for e2M, Texas

LABORATORY Microbac Laboratories (formerly Kemron), Marietta, OH

SAMPLE MATRIX Water SAMPLING DATE (mo/yyyy) 06/2008
1 1 (W.), 14 (W), 15 (WX), I1I (XV), 11I(W), 14 (WX), 15 (W), 10 (XV)=

NO. OF SAMPLES 101 aqueous sample (including 2 rinse blanks)

SW-846 Method 60 l OB
ANALYSES REQUESTED Methods MCAWW 300.0 (Bromide, Chloride, Nitrate, Nitrite, Sulfate) and

310.2 (Alkalinity) and 376.1 (Sulfide) and 415.1 (Total Organic Carbon)

SAMPLE NUMBERS See attached results forms

DATA REVIEWER B. Nichols

QA REVIEWER Diane Short and Associates Inc. 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, the SW-846 Methods, and the MCAWW
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, chains of custody (for sample holding time and preservation only),
and QC forms referencing the above documents.
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I. DELIVERABLES

All deliverables were present as specified in the Statement of Work (SOW) or project contract.

Yes x No

The following are noted for clarification:
Data were submitted for the ICP analysis of Arsenic, Manganese and Selenium in addition to the

we "hnistr analyses. Per the contract, all data packages were reviewed for holding time,
summary QC and calibration (Level III). A raw data check was required for the wet chemistry as
calibration summaries were not provided.

The ICV standard percent recovery results for the Alkalinity analyses were not provided by the
laboratory for any of the data packages. These recovery results were calculated by the reviewer
for all of the data. Summaries of the CCV injections for the Total Organic Carbon (TOG)
analyses were also not included in any of the data packages. The CCV standard percent
recoveries for these analyses were calculated by the reviewer for all of the data (please refer to
Section 1I. C).
The MS/MSD summary report for the Sulfide analysis for SDG L08060495 was not provided by
the laboratory. The MS/MSD recovery results and RPD were calculated by the reviewer.

II. CALIBRATIONS

A. All initial instrument calibrations were performed as defined in the SOW or project contract.
All correlation coefficients of the 3 point curves were >0.995.

Yes x No N/A

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.I

C. The ICV and CCV standard percent recovery results were within the required control limits
of 90.0 -11I0.0%.

Yes No x

The ICV standard percent recovery results for the Alkalinity analyses were not provided by the
laboratory. These recovery results were calculated by the reviewer for all of the data. Usually
these can be determined without calculation as the true result for the standard is contained in the
calibration form and the results are routinely very close to the true value and actual calculation is
not required. As there were unreported outliers for the TOG, a more thorough check was done for
this data set.

A summary of CCV injections for the TOG analyses was not included in any of the data
packages. These percent recoveries were calculated by the reviewer for all of the data as several
of the CCVs failed. Usually this can be determined without calculation.

The following analytes did not meet the required CCV control limits.

SDG I Prep QC Lot Analyte Result Qualifi~e~r
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273539 TOG 114 JC114
L08060250 _______

273848 TOG 114 JC114

L08060348 274576 TOG III JGI11

L08060495 274372 Bromide 114 JC114

Data are qualified "JC#," where # is the value of the percent recovery. There could be variability
to the reported data due to variability in the calibration factors.

III. CRDL STANDARDS

The 2 x CRDL standards were analyzed as required in the SOW.

Yes No N/A x

Not required for Level III deliverables.

IV. BLANKS

The highest blank associated with any particular analyte is used for the qualification process and
is the value entered after the "B" blank descriptor.

A. The initial calibration blanks (1GB) and continuing calibration blanks (CCB) were analyzed
at the required frequency.

Yes x No N/A

Sequencing was not required, but sufficient calibration blanks were present to verify' that the
frequencies were met for client samples.

B. The ICB and CGB results were within the required control limits.

Yes No x N/A

A summary of CGB results for the TOG analyses was not included in any of the data packages.
The CGB injections for these analyses were evaluated by the reviewer for one data package (10%
of the data).

SDG Prep QC Lot Analyte Result Qualifier

Arsenic 0.0057 UI30B.0057

273736 Manganese 0.0045 None (results > 5 x blank)
L08060250

Selenium 0.012 None (ND in samples)

273539 TOG 0.5861 None (results > 5 x blank)

Analytes reported as contaminants in the Galibration Blank are qualified "UCB#," where # is the
value of the blank. Only detected data less than 5 x blank are qualified, but are filly usable as
undetected values at the elevated reporting limit.
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V. PREPARATION OR METHOD BLANKS

A. Preparation or Method blanks were prepared and analyzed at the required frequency.

Yes x N

B. All analytes in the Preparation or Method Blank were less than the CRDL or less than the
MDL, whichever is lower.

Yes No x

Analytes were found in the Method Blank but the levels were such that qualification would be
required only for the following analytes.

SDG Prep QC Lot Analyte Result Qualifier

L08060283 274362 Alkalinity -16.9 JK- 16.9

L08060283 &

L08060383 & 274433 Alkalinity 6.52 None (results > 5 x< blank)

L08060454

L08060348 274408 Alkalinity -13.9 None (results > 5 x Iblanki)

L08060543 275683 Alkalinity -12.3 None (results > 5 x Iblankl)

Analytes reported as negative values in the Method Blank are qualified "JK#," where # is the
value of the blank. Undetected data and detected data less than 5 x the absolute value of the
blank are qualified. A low bias could be present for detected results and false non-detects could
be reported.

C. Field, trip, decon rinse or other Field Blanks are contained and identified in the package.

Yes x No N/A

Field Blank RBI-EBT-7 was associated with SDG L08060283. Field Blank RB2-EBT-7 was
associated with SDG L08060495.

D. The reported results for the Field Blanks are less than the CRDL or less than the MDL,
whichever is lower.

Yes No x N/A

There were 2 rinse blanks associated with the SDGs referenced in this report. Qualification is
required only for the following analytes.

SDG Sample ID Analyte Result Qualifier

Selenium 0.0074 UFBO.0074

L0806023 RB I-EBT-7 Chloride 0.111 None (results >5 x blank)

Alkalinity 11.0 None (results > 5 x blank)

TOG 0.760 UFBO.76

SDG Sample ID Analyte Result Qualifier

EBT-7 MNA-Inorganics 4



Chloride 0.319 None (results > 5 x blank or
Chloride 0.3 19 ~ND in samples)

L08060495 RB2-EBT-7 Alkalinity 162 UFER 1 62

TOC 0.650 None (results > 5 x blank)

Analytes reported as contaminants in Rinse Blanks (or ambient blanks) or Trip Blanks are
qualified "UFB#" or "UTFB#," respectively, where # is the value of the blank corrected to the
units of the sample. Only detected data less than 5 x blank are qualified, but are fully usable as
undetected values.

VI. A. ICP INTERFERENCE CHECK SAMPLE

A. The Interference Check Sample (ICS) was analyzed as required in the SOW or project
contract.

Yes x No N/A

B. The ICS pcerent recovery results were reported for all required ICS analytes and were within
the required control limits of 80.0 - 120.0%.

Yes x No N/A

C. ICP analysis results for analytes not required to be present in a given ICS standard were
within acceptable limits.

Yes No N/A x

Not applicable to limited list metals.

VI B. INTERELEMENT CORRECTION FACTORS

The Interelement Correction Factors are included and complete for all possible interferent

analytes.

Yes x No N/A

Review of other possible contaminants was not requested by the client. The full Interference
table was provided, however.

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

B. The Matrix Spike percent recovenies were within the required control limits of
75.0 - 125.0%.

Yes No X N/A

The laboratory limits are given as 80 - 120% for the ICP analyses, but the QAPP limits listed
above were used. The laboratory limits are given as 85 - 115% for the Anions and TOC
analyses, but the QAPP limits were used.
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The MS/MSD summary report for the Sulfide analysis for SDO L08060495 was not provided by
the laboratory. The MS/MSD recovery results and RPDI were calculated by the reviewer.
The following Matrix Spike recoveries (MS/MSD) required data qualification.

SDG Prep t raye MS/MSD Afce ape ulfeSDG ~~QC L'ot il Recoveries Afce ape ulfe

L08060348 274408 Alkalinity 68/69 All data JS68

L08060383 274364 Alkalinity 73/77 All data JS73

L08060454 275699 Selenium' 59/65 All data JS59

L08060495 274372 Chloride 61/59 All data JS59

Chloride' 6 1/59 AllI data JS59
L0806054 27456 Sulfate" 67/66 All data 1S66

Data which do not meet the MS/MSD required recoveries are qualified "JS#t," where ftis the
value of the spike recovery. All data are qualified for low spike values. Only detected data are
qualified for high spike values. A low Matrix Spike recovery indicates a possible low bias to the
reported result. A high Matrix Spike recovery indicates a potential high bias. When four times
(4 x) the spike amount is less than the concentration of the analyte in the parent sample, no
qualification is required as the recovery is statistically invalid. This latter condition was observed
for the Alkalinity and TOC analyses in SDG L08060250, for the TOG analysis in 5SD0
L08060348 and for Chloride in SDG L08060383 and SDG L08060543 (QC Prep Lot 274571).

Per the validation requirements, data have been qualified even though a non-client sample is
reported. The reviewer notes that the qualifier is not expected to reflect the actual matrix effects
in client matrices. There were no MS/MSD outliers for Selenium or Sulfate in client samples as
reported in these data sets. The MS/MSD outliers for Chloride in client samples as reported in
these data sets were in the range of 59 - 6 1%.

C. A Post Digestion Spike was prepared and analyzed if required.

Yes x No N/A

The Post Digestion Spike recovery for Selenium in QC Prep Lot 275699 for SDG L08060454
was outside the required control limits of 75.0 - 125.0%. Data are not flurther qualified for the
Level III review but the outier is noted as it confirms the selenium matrix effects. As this is not a
client sample, it is not considered to impact the quality of client data.

D). The MS/MSD samples were client samples.

Yes x No N/A

Yes except as noted: The MS/MSD samples for QC Prep Lot 275427 for ICP analysis in SOG
L08060413 are non-client sample L08060533-05. The MS/MSD samples for QC Prep Lot
275699 for ICP analysis in SDG L08060454 are non-client sample L08060631-02. The
MS/MSD samples for QC Prep Lots 274569 and 274571 for Anions analysis in SDG L08060543
are non-client samples L08060545-08 and L08060545-26, respectively.

VIII. DUPLICATES

A. Matrix (pre-digestion) Duplicate samples were analyzed at the required frequency.

Yes x No
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The laboratory prepared and analyzed MS/MSD samples for the ICP analyses.

B. The Matrix Duplicate or Matrix Spike Duplicate relative percent differences (RPD) were
within the required control limits (20% for water samples or 35% for soil samples or as given for
the wet chemistry analyses) or the Reporting Limits (RL) were met if the duplicate values are less
than 5 x RE (CRDL Rule). If either of the duplicate results is less than 5 x RL, the RPD is not
used. The QC limit (± RE for water samples or ± 2 x RE for soil samples) used is the difference
between the original and the duplicate results.

Yes x No N/A

IX. LABORATORY CONTROL SAMPLE

A. Laboratory Control Samples (LCS) were analyzed at the required frequency.

Yes x No

B. The LCS recoveries were within the required control limits of 80.0 - 120.0%.

Yes x No

The laboratory limits are given as 85 - 115% for the Anions and TOC analyses, but the QAPP
limits listed above were used.

X. MSA RESULTS AND GRAPHITE FURNACE ANALYSIS (GFAA)

Duplicate injections were performed for all analyses and the relative standard deviations (RSD)
were less than 20% for all reported results. (Method of Standard Additions (MSA) requires only
a single injection).

Yes No N/A X

Graphite furnace analysis was not conducted.

XI. ICP SERIAL DILUTION

A. ICP Serial Dilutions have been analyzed at the required frequency if the analyte
concentrations were greater than 50 x IDL.

Yes X No N/A __

B. The percent difference (%/ D) criteria oft ±1I0.0 % were met.

Yes X No N/A

C. The Serial Dilution analyses were conducted on client samples.

Yes X No N/A

XII. INSTRUMENT DETECTION LIMITS

A. The Instrument Detection Limits (IDL) have met the Quarterly reporting requirements.

Yes X No N/A

This was determined to be acceptable during the contractual process.

B. All sample results have met the required detection limits (CRDL).
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Yes x No N/A

XIII. PREPARATION AND ANALYSIS LOGS

A. All samples were prepared anid analyzed within the required holding times referenced in the
SOW (time of sample receipt to jlieparation/distillation).

Yes x No

B. All samnples were analyzed within the 40CFRI136 (Clean Water Act) or method
recommended holding times (time of sample collection to date of analysis).

Yes x No

C. Chains of Custody (COG)
1 . Chains of Custody (COC) were reviewed and all fields were complete, signatures were present
and cross outs were clean and initialed.

Yes x No

The Chain of Custody (COG) forms were a mixture of types as has been noted in previous
reports. This has not been considered a data usability issue. One set of COG forms were
reviewed for Client Sample Number accuracy. No courier identification or airbill number was
present on the COG forms; however this information was given on the laboratory's Sample
Receipt Form for each SDG. No preservati on was given on the COG forms. The following
statement was provided in several of the Report Narratives: "Several samples required pH
adjustments upon arrival. This has been common at this site." Please refer to Section XIII. C for
further explanation.

Note: No Sulfide analysis was performed on client sample 1W 0II-0513-EBT-7 (L08060454-09)
from SDG L08060454 due to insufficient sample amount received by the laboratory (please refer
to Section XIII. C). The sample was resubmitted for this analysis with SDG L08060495 as
sample L08060495- 16.
For SDG L-08060250, the labels on the designated matrix spike containers for metals and sulfide
analyses were mixed up. The laboratory corrected the labeling per client approval.

2. Samples were received at the required temperature and preservation.

Yes No x

No preservation was given on the COG forms.
The matrix for this site has an inherent buffering effect and samples are routinely brought to pH
<2 as soon as samples arrive at the laboratory. No qualifiers are added as this is done in a timely
manner and the intent of the acidification has been met to the extent possible per the standard
aliquot of acid in laboratory-supplied bottles.
The following is noted for the validation report record. The Sample Receipt Form for some SDGs
stated "pH4 out - see attach list." The laboratory noted on the attached list that nitric acid (HNO3)
was added to samples IW IO -O I A-EBT-7 (LO8060250-07), DUJP4-EBT-7 (L,08060250-Q8) and
1W92-01-EBT-7 (L08060250-l I) to pH < 2 for metals analyses. The laboratory also noted that
sulfuric acid (H2S04) Was added to sample 1W92-01-EBT-7 (L,08060250-1 1) to pH < 2 for TOG
analysis. The original values for these samples as noted by the laboratory were pH 6. The
following statement was provided in the Report Narrative: "Several samples required pH4
adjustments upon arrival. This has been common at this site."
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For SDG L08060283, the laboratory noted on the Sample Receipt Form that an acceptable
amount of acid was added to sample 1V92-03-EBT-7 (L,08060283-l10) for metals and TOG
analyses. The original values for this sample as noted by the laboratory were pH 6.
For SDG L08060348, the laboratory noted on the Sample Receipt Form that a noted amount of
acid was added to samples IW92-04-EBT-7 (L,08060384-15) and 1W92-05-EBT-7 (-16) for
metals and TOC analyses. The original or corrected pH values for these samples were not noted
by the laboratory.
For SDG LO8060383, the laboratory noted on the Sample Receipt Form that an acceptable
amount of HN0 3 was added to sample rW 0IOI-0913-EBT-7 (L,08060383-l 1) for metals analyses.
The original value for this sample as noted by the laboratory was pH 4.0.
For SDG L-0806041 3, the laboratory noted on the Sample Receipt Form that an acceptable
amount of HNO3 was added to samples IWlIOI -05A-EBT-7 (L08060413-04), 1W92-06-EBT-7
(-Il1) and rW92-07-EBT-7 (-12) for metals analyses. T1he laboratory also noted that H2 S0 4 was
added to sample 1W92-06-EBT-7 (-Il1) for TOG analysis. The original or corrected pH values for
these samples were not noted by the laboratory.
For SDG LO8060454, the laboratory noted on the Sample Receipt Form that only 1/4 of the Sulfide
sample for lWlOl-05B-EBT-7 (LO8060454-09) was received. No Sulfide analysis report form
was submitted by the laboratory for this sample. The laboratory also noted that acceptable
amounts of zinc acetate and sodium hydroxide (NaOH) were added to sample DUP-3
(L,08060454-15) for Sulfide analysis. The original value for this sample as noted by the
laboratory was pH 7.0.
For SDG L,08060495, the laboratory noted on the Sample Receipt Form that the pH of sample
1W92-08-EBT-7 (L,08060495-01) was adjusted for metals and TOG analyses, but the corrected
pH value was still not acceptable. The laboratory also noted that the pH of samples 1W85-06-
EBT-7 (04) and 1W21-05A-EBT-7 (-Il1) were adjusted for metals analyses. The corrected pH
values were acceptable. The original or corrected pH values for these samples were not noted by
the laboratory.

XIV. FIELD QC

A. Field QG samples (duplicates, SRMs) were identified.

Yes x. No

The following Parent Sample and associated Duplicate were identified for each SDG0.
SDG L08060250: 1W 101-OIA-EBT-7 and DUP4-EBT-7 (L,08060250-07 and -08)
SDG L08060283: PMWI01-02A-EBT-7 and DUP-7 (L-08060283-12 and -15)
SODG L08060348: 1W1I0 1-03C-EBT-7 and DUP5-EBT-7 (L,08060348-07 & -0 1)

PMW 0IOI-05B-EBT-7 and DUP8-EBT-7 (L,08060348-l11 & -02)
51)G L08060383: PMWI01-08A-EBT-7 and DUP9-EBT-7 (L08060383-05 & -01)
SDG L08060454: PMW21-05-EBT-7 and DUP-3 (L08060454-07 & -15)
SDG L08060495: IW21-01A-EBT-7 and DUP-1 (L08060495-05 & -19)

1W21-05B-EBT-7 and DUP-2 (LO8060495-17 & -18)
IWIQI-08B-EBT-7 and DUP6-EBT-7 (LO8060495-14 & -10)

B. Field duplicates were within the guidance limit of< 35% RPD for water samples or <50%
RPD for soil samples. If values are less than 5 x RL, the water limit is ± 2 x RL or the soil limit
is ± 4 xRL. The Project Manager will make the final determination.

Yes No X N/A
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The following Field Duplicate results were outside the guidance limit. Qualification was not
applied, but the results are given. Note results are NC not calculated when either of the results is
ND as the RPD equation does not accept zero.

SDG Analyte Samples Sample Duplicate RPD
Result Result

L08060283 TOG L08060283-12 & -15 3.55 5.70 47

L08060348 Sulfate L08060348-07 & -0 I ND 4.92 NC

L08060495-05 &- 19 945 280 109

L08060495 Alkalinity L08060495-17 &- 18 598 279 73

L08060495-14 & -0 8.46 1450 198

One set of Field Duplicates was analyzed for SDG L08060250. The RPD results for Mn and Se
are within the guidance limit. The RPD result for Arsenic was greater than the limit, but as the
sample and duplicate values were less than 5 x RL and the difference between the two values less
than the water limit of ± 2 x RL, this RPD result was not reported in the table of outliers. The
RPD results for the wet chemistry analyses are within the guidance limits.
One set of Field Duplicates was analyzed for SDG L08060283. The RPD results for As and Mn
are within the guidance limit. The RPD result for Selenium was greater than the limit since the
compound was not detected for the initial sample result, but as the difference between the two
values was less than the water limit of ± 2 x RL, this RPD result was not reported in the table.
The RPD result for Total Organic Carbon (TOG) was greater than the limit, and even though the
initial value was less than 5 x RL, the difference between the two values was greater than the
water limit of ± 2 x RL. The RPD results for the remaining wet chemistry analyses are within the
guidance limits.
Two sets of Field Duplicates were analyzed for SDG L08060348. The outlier value is given in
the preceding table. The RPD results for As, Mn and Se and for the remaining wet chemistry
analyses are within the guidance limit.
One set each of Field Duplicates was analyzed for SDG L08060383 and for SDG L08060454.
The RPD results for As, Mn and Se and for the wet chemistry analyses are within the guidance
limit.
Three sets of Field Duplicates were analyzed for SDG L08060495. The RPD results for As, Mn
and Se are within the guidance limits. Two of the RPD results for Sulfate were greater than the
limit since the compound was not detected in one of the samples, but as the differences between
the two values were less than the water limit of ± 2 x RL, these RPD results were not reported in
the table. The outlier values for Alkalinity are given in the preceding table. The RPD results for
the remaining wet chemistry analyses are within the guidance limits.

XV. GENERAL COMMENTS

The laboratory has complied with the requested methods, and the quality of the data is acceptable
and usable with consideration of the following comments.

SUMMARY OF QUALIFIERS:

The "JC#" qualifier is for ICV or CCV, where # is the % R. There could be variability to the
reported data due to variability in the calibration factors.
The "SIC' qualifier is for negative Method Blank detections, where # is the value of the blank.
Only detected data less than 5 x the absolute value of the blank are qualified. A low bias could
be present for detected results and false non-detects could be reported.
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The "UFB#" qualifier is for Rinse Blank detections, where # is the value of the blank corrected to
the units of the sample. Only detected data less than 5 x blank are qualified, but are fully usable
as undetected values.
The "JS#" qualifier is for Matrix Spike recoveries, where # is the analyte recovery. The bias to
the data is considered to be low or high proportional to the analyte recovery.

QUALIFICATION OR COMMENTS IN DETAIL:

The following are noted for clarification:
Data were submitted for the ICP analysis of Arsenic, Manganese and Selenium in addition to the
wet chemistry analyses. Per the contract, all data packages were reviewed for holding time,
summary QC and calibration (Level III). No raw data was reviewed except for that required to
meet the calibration check criteria for wet chemistry.

The ICV standard percent recovery results for the Alkalinity analyses were not provided by the
laboratory for any of the data packages. These recovery results were calculated by the reviewer
for all of the data. Summaries of the CCV injections for the Total Organic Carbon (TOG)
analyses were also not included in any of the data packages. The CCV standard percent
recoveries for these analyses were calculated by the reviewer for all of the data (please refer to
Section 1I. C).
The MSIMSD summary report for the Sulfide analysis for SDG L08060495 was not provided by
the laboratory. The MSIMSID recovery results and RPD were calculated by the reviewer.

Calibrations

The ICV standard percent recovery results for the Alkalinity analyses were not provided by the
laboratory. These recovery results were calculated by the reviewer for all of the data. A
summary of CCV injections for the TOC analyses was not included in any of the data packages.
These percent recoveries were calculated by the reviewer for all of the data as there were outliers
found in the oversight review of the raw data.

Blanks

A summary of CCB results for the TOC analyses was not included in any of the data packages.
The CCB injections for these analyses were evaluated by the reviewer for one data package (10%
of the data).
Analytes were found in the Method Blank as negative detection in the Alkalinity analysis.
Undetected and detected data are qualified for low bias or possible false undetected data.

Field Blanks

Field Blank RBI-EBT-7 was associated with SDG L,08060283. Field Blank RB2-EBT-7 was
associated with SDG L,08060495. Analytes were found in the Rinse Blanks.

Matrix Spikes

The MS/MSD summary report for the Sulfide analysis for SDG L08060495 was not provided by
the laboratory. The MS/MSD recovery results and RPD were calculated by the reviewer.
Matrix Spike recoveries (MS/MSD) data qualification was required for Alkalinity, Selenium,
Chloride and Sulfate. Per the validation requirements, data have been qualified for Selenium,
Chloride and Sulfate even though a non-client sample is reported. The reviewer notes that the
qualifier is not expected to reflect the actual matrix effects in client matrices. There were no
MSIMSD outliers for Selenium or Sulfate in client samples as reported in these data sets. The
MS/MSD outliers for Chloride in client samples as reported in these data sets were in the range of
59- 61%.
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When four times (4 x) the spike amount is less than the concentration of the analyke in the parent
sample, no qualification is required as the recovery is statistically invalid. This latter condition
was observed for the Alkalinity and TOC analyses in SDG L08060250, for the TOC analysis in
SDG L08060348 and for. Chloride in SDG L08060383 and SDG L08060543 (QC Prep Lot
274571).
The MS/MSD samples were client samples except as noted: The MS/MSD samples for QC Prep
Lot 275427 for ICP analysis in SDG L08060413 are non-client sample L08060533-05. The
MSIMSD samples for QC Prep Lot 275699 for ICP analysis in SDG L08060454 are non-client
sample L08060631-02. The MSIMSD samples for QC Prep Lots 274569 and 274571 for Anions
analysis in SDG L08060543 are non-client samples L08060545-08 and L08060545-26,
respectively.

Post Di~estion Spikes

The Post Digestion Spike recovery for Selenium in QC Prep Lot 275699 for SDG L08060454
was outside the required control limits of 75.0 - 125.0%. Data are not further qualified for the
Level III review but the outier is noted as it confirms the selenium matrix effects. As this is not a
client sample, it is not considered to impact the quality of client data.

Chains of Custod

The full assessment of the COG forms is in the associated organic report. The Chain of Custody
(COC) forms were a mixture of types. Only one set of COC forms were reviewed for Client
Sample Number accuracy. No courier identification or airbill number was present on the COC
forms; however this information was given on the laboratory's Sample Receipt Form for each
SDG.

No preservation was given on the COC forms. Details of preservation activities are in the body
of the report. The matrix for this site has an inherent buffering effect and samples are routinely
brought to pH <2 as soon as samples arrive at the laboratory. No qualifiers are added as this is
done in a timely mannet and the intent of the acidification has been met to the extent possible per
the standard aliquot of acid in laboratory-supplied bottles. Data are not considered to be
impacted.

Field C

The following Parent Sample and associated Duplicate were identified for each SDG.
500 L08060250: IWIO01-OIA-EBT-7 and DUP4-EBT-7 (L08060250-07 and -08)
SDG L08060283: PMWI01-02A-EBT-7 and DUP-7 (L08060283-12 and -15)
500 L08060348: IWI101-03C-EBT-7 and DUP5-EBT-7 (L08060348-07 & -01)

PMW IOI -05B-EBT-7 and DUP8-EBT-7 (L08060348-I1I & -02)
500 L08060383: PMWI01-08A-EBT-7 and DUP9-EBT-7 (L08060383-05 & -01)
500 L08060454: PMW21-05-EBT-7 and DUP-3 (LO8060454-07 & -15)
500 L08060495: 1W21 -OIA-EBT-7 and DUP-lI (LO8060495-05 & -19)

1W21-05B-EBT-7 and DUP-2 (L08060495-17 & -18)
IW 0IOI-08B-EBT-7 and DUP6-EBT-7 (L08060495-14 & -1I0)

Field Duplicate results outside the guidance limit were not qualified.
One set of Field Duplicates was analyzed for SDG L08060250. The RPD results for Mn and Se
are within the guidance limit. The RPD result for Arsenic was greater than the limit, but as the
sample and duplicate values were less than 5 x RL and the difference between the two values less
than the water limit of ± 2 x RL, this RPD result was not reported in the table of outliers. The
RPD results for the wet chemistry analyses are within the guidance limits.
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One set of Field Duplicates was analyzed for SDG L08060283. The RPD results for As and Mn
are within the guidance limit. The RPD result for Selenium was greater than the limit since the
compound was not detected for the initial sample result, but as the difference between the two
values was less than the water limit of ± 2 x RL, this RPD result was not reported in the table.
The RPD result for Total Organic Carbon (TOG) was greater than the limit, and even though the
initial value was less than 5 x RL, the difference between'the two values was greater than the
water limit of ± 2 x RL. The RPD results for the remaining wet chemistry analyses are within the
guidance limits.
Two sets of Field Duplicates were analyzed for SDG L08060348. The outlier value is given in
the preceding table. The RPD results for As, Mn and Se and for the remaining wet chemistry
analyses are within the guidance limit.
One set each of Field Duplicates was analyzed for SDG L08060383 and for SDG L08060454.
The RPD results for As, Mn and Se and for the wet chemistry analyses are within the guidance
limit.
Three sets of Field Duplicates were analyzed for SDG L08060495. The RPD results for As, Mn
and Se are within the guidance limits. Two of the RPD results for Sulfate were greater than the
limit since the compound was not detected in one of the samples, but as the differences between
the two values were less than the water limit of ± 2 x RL; these RPD results were not reported in
the table. The outlier values for Alkalinity are given in the preceding table. The RPD results for
the remaining wet chemistry analyses are within the guidance limits.
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ORGANIC DATA QUALITY REVIEW REPORT
VOLATILE ORGANICS SW-846 METHOD 82601B/5030B3

8260B/5030BH
SDG0: L38 i2:,243.,343. 376. 394.452.478. 512

PROJECT: Memphis Defense Den~ot. EBT-8 for e2m, Texas

LABORATORY: Microbac Laboratories. Inc.. Marietta. OH

SAMPLE MATRIX: Water

SAMPLING DATE (Month/Year): December 2008

NO. OF SAMPLES: 8260B3/5030B (Waters) 106 samples including 7 Trip Blanks and 2 Rinse Blanks

ANALYSES REQUESTED: SW-846 8260B

SAMPLE NO.: See attached result forms

DATA REVIEWER: Sammy Huntington and John Huntingto

QA REVIEWER: Diane Short and Associates Inc. INITIALS/DATE: _ __

Telephone Logs included Yes___ No _X__

Contractual Violations Yes-__ No _X__

The project QAPP (I11/05), the EPA Contract Laboratory Program National Functional Guidelines for Organic
Review, 1999 and 200 1, and the SW-846 Method 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.
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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 report has been requested to include the following review: Holding times and sample integrity (chains of
custody, sample log in), Calibrations, Summary QC.

B. Chain of Custody Documentation was complete and accurate.
Yes__X_ No
No qu-alifiers have been added for chain of custody issues and the project manager will update chains per the
following notes to complete the project record. The chain of custody on use has been discussed in detail in
previous reports, and those general comments apply. All chain of custody documents in this set were properly
signed and dated.

C. Samples were received at the required temperature, preservation and intact with no bubbles.

YePA regulation (Seederal Register, March 12, 2007, 4OCFR Part 122) require only that the temperature of
samples delivered to the laboratory be equal to or less than 6' C. The sample receipt conditions arc fully
compliant with applicable regulations.

Volatiles samples cannot be checked for pH outliers on sample receipt. The laboratory checks the samples at
runtime. A number of samples were not at pH <2, as follows:

For those samples that are pH 6-7, the sample should be regarded as being essentially unpreserved. 40CFR
indicates that for chlorinated compounds this is still acceptable, but that aromatics (BTEX) may be subject to
some degradation under these conditions.

The other samples are all sufficiently acidic that biodegradation should be inhibited despite the fact that a pH <2
was not achieved. Using professional judgment, no qualifiers are added.

Since it has been documented that the buffering capacity of the waters from this site is typically responsible for
elevated pH after preservation, no qualifiers are added.

All sample receipt forms stated that the seals were intact except for SDG L08 120512, for which NA was
marked.

II. ANALYTICAL REPORT FORMS
A. The Analytical Report or Data Sheets are present and complete for all requested analyses.
YesX No_

B. Holding Times
I. 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 X_ No__

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).
Yes_ NoX_
A reanalaysis for MEK only was conducted on sample DR2-1 and was 4 days out of hold. The result is qualified
as JH4 to indicate this. This is a relatively stable compound; samples are kept in the dark and at 4 'C. The
impact is expected to be a minimal low bias.
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III. INSTRUMENT CALIBRATION - GC/M[S
A. Initial Calibration
1. The Response (RF) and Relative Response Factors (RRF) and average RRlE for all compounds for all
analyses met the contract criteria of".Q1 I.
YesX_ No NA__I
Per the p-roject manager, the 2001 EPA CLP validation guidance has been applied to the common "poor
responders". Acetone, 2-butanone, and 4-methyl-2-pentanone are the compounds for which any calibration
response factors below 0.05 have been observed. The validation guidance used for this project allows for a
response of 0.01 for these compounds if spectral integrity can be verified at low concentrations. These spectra
are not commonly provided and are not part of the deliverable for these data sets. The laboratory has been
tasked with providing to the client verification that the 0.01I RE is valid. Given the spectral verification is
available, the data are not qualified for response >0.01 < 0.05. No data have been qualified.

Most of the low-responding compounds are highly water-soluble and capable of hydrogen bonding with water.
This decreases their purge efficiency and results in the relatively low response. The implication of this low
purge efficiency is that a relatively low absolute recovery of such compounds is achieved in the purge step of
the analysis. If this recovery is consistent, reasonable accuracy and precision can be achieved in a given matrix,
which is indicated for the lab matrix by acceptable recoveries in LCS and calibration checks. However, this
causes these targets to be more sensitive to matrix variations that impact purge efficiency (such as ionic
strength or the presence of varying levels of soluble non-target organic material) than are the more hydrophobic
compounds typically analyzed by this method, and as a result they are more likely to exhibit matrix bias. The
likelihood of matrix bias for these compounds in this site matrix can be evaluated from the MS/MSD
recoveries, since the QAPP limits are unifonn and will reveal difference in behavior between compounds.

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___ NoXNA__
In most cases the laboratory has been able to achieve an acceptable regression curve if the RSD exceeds 15%
(the laboratory limit). In two calibrations, the laboratory has reported results for certain compounds from a
calibration which has %RSD outliers and no regression curve applied. Results for detected targets are qualified
as .IC#, where 4 is the RSD outlier observed.

SDG ICAL. Date Analyte %RSD Qualifiers Added
_____ ____ ___ ____ ____ __ __ ____ ____ ____ ____ o u tiel rs _ _ _ _ _ _ __ _ _ _ _ _ _

L08120343 12/10/08 16:46 All in control ___ None
__________ 12/17/08 00:40 1.2-Dichloroethane 41.1 JC41 detects

__________ ~~~~~Bromomethane 35.8 None U from MB
L08120376 12101008 16:46 All in control ___ None

__________ 11/25/08 21:08 All in control _____None

_________ 1 2118/08 17:35 All in control _____None

L08120243 I12/10/08 16:46 All in control None
__________ 11/14/08 18:53 All in control None

L08120512 12/10/08 16:46 All in control None
__________ 12/17/08 00:40 1,2-Dichloroethane 41.1 JC41 detects

_________ ______________ Bromomethane 35.8 None U from MB
12/19/08 19:15 Vinyl Acetate 41.0 None, ND

___________ 12/18/08 17:35 All in control _____None

L08120394 12/10/08 16:46 All in control ___ None
__________ 12/18/08 17:35: All in control ____ None

L98120452 I!12/10/08 164 ln contro%___ None
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SOG ICAL Date Analyte %RSD Qualifiers Added
_____ ____ _____ _____ __ __ _____ _____ _____ o u tliers _ _ _ _ _ _ _ _ _ _ _ _ _

__________ 11125108 21:08 All in control _____None

__________ 12/18/08 17:35 All in control _____None

L08120478 12/10/08 16:46 All in control ___ None
__________ 12/17108 00:40 1,2-Dic-hloroethane 41.1 JC41 detects

_________ ______________ Brornorethane 35.8 None U from MB
__________ 12/18/08 17:35 All in control _____None

3. The 12 hour system Performance Check was performed as required in SW-846.
Yes __X_ No___ NA__

B. Continuing Calibrations
1. The midpoint standard was analyzed for each analysis at the required frequency and the QC criteria of > 0.05
(.01I for CLP 200 1) were met.
YesX_ No NA
The CC~s were analy7zed 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 0.0 1. No data have been qualified from the response factors and RRFs
are not noted since they are essentially the same as the ICAL. This consistency of response for the poor-
responding compounds is an indication that there is no significant bias for the laboratory water matrix.

2. The percent difference (%D) limits of + 20% were met. The 2001 NFG also allow for 40% D for the poor
responders. For other compounds the QAPP notes rejection of detected compounds with %D > 40%.
Yes__NoX_ NA_
See the table below. Wethre are no detections, unless the %D is biased low and so large as to indicate a
significant probability of false negatives, no qualifiers are added for %D outliers when targets are not detected
or for a high recovery for undetected compounds. Data are qualified JC#, where # is the %D. There could be
variability to the data as there is variability to the response.

The QAPP indicates that compounds in a run should be rejected if the %D is > 40%/. We interpret this to mean
that non-detects should be rejected and that detected targets should be J-qualified, which is the normal
validation process for rejection. In this case, only vinyl acetate has any %D values > 40% and there are no
detections of this target. Where the calibration bias is high, such results should normally be usable for non-
detects but per the QAPP the R qualifier has been added.

In some cases, CCVs were used to obtain reanalysis data for one or two compounds. hin these cases, there may
be outliers but they are not relevant unless they are the specific targets reported. The table below retlects the
qualifiers added due to CCV outliers.

SDG CCV Date Batch Analyte outliers Bias Qualifiers Adde

L08120343 12/18/08 9:07 WG290831 1,1,1-Trichforoethane 21.3 hih None, ND
_________ _____________ ~~~1,2-Dichloroethane 21.4 hih JC21 detect
__________ ~~~~~~~~~2,2-Dichloropropane 22.6 hih NnD
___________ ~~~~~~~~Carbon Tetrachloride 25.2 hih None, ND

__________ ~~~~~~~~~~~Vinyl Acetate 30.7 low JC31 all
_________12/18/08 10:54 WG290842 2,2-Dichlomopropane 22.6 hih None, ND

_________ ________ _____ ___ _________Acetone 23.7 low IJC24

_________ _____________ ~~~~Vinyl Acetate 11 high RClOi all
_________12/18/08 20:03 WG290939 Acetone 320.5- low JC31 all

_________ ________ _____ ___ _________Vinyl Acetate 93.6 high RC94 all
_________12/19/08 15:20 WG290969 Bromomethane 28.4 high none, ND

_________ ________ _____ ___ _________ Vinyl Acetate 20.8 high none, ND
L08120376 12119/08 8:04 WG290954 All in control ___ None
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SDG CCV Date Batch Analyte oufie Bias Qualifiers Added

_________ 12/19/08 15:20 WG290969 Bromomethane - 28.4 high none, ND
_______ __ ____ _______ _ _____ _______Vinyl Acetate 20.8 high none, ND
1 2/19/08 17:12 WG291042 OK( (only 2 analytes nn

__________ __ ___________ ____________reported) none_ _ __ _ _ __ _ _

__________ 12/19/08 19:55 WG291 083 Vinyl Acetate 80.9 high RC81 all
12/20/08 10:25 WG291 103 OK ( only 2 analytes none

_______ __ ____ _______ _ _____ _______reported) _ _ _ _ _ _ _ _

_________ 12/20/08 13:14 WG291110 2,2-Dichloropropane 20.7 high none, ND
_______ __ ____ _______ _ _____ _______ Vinyl Acetate 24.5 high none, ND

L08120243 12/13/08 11:28 WG290445 Chloromethane 28.0 high none, ND
_____ ____ _____ ____ __ __ _____ ____ Carbon Tetrachloride 21.5 high none, ND

_________ 12/16/08 8:50 WG290468 Vinyl Acetate 34.7 low JC35 all
12/15/08 15:46 WG290504 OK( (only 1 analyte
_________ ________ _____ ___ _________reported) none

_________ 12/17/08 8:53 WG29071 0 All in control none
_________ 12181808 9:07 WG290831 1.1.1-Trichloroethane 21.3 high None, ND

______ ___ __ _____ _____ ______ _____ 1,2-Dichloroethane 21.4 high JC21 detect
___________ ______________2.2-Dichompropane 22.6 hih NnN
__________ ~~~~~~Carbon Tetrachloride 25.2 hih Nn.N

______________ Vinyl Acetate 30.7 low JC31 all
_________ 12/19/08 15:20 WG290969 Bromomethane 28.4 high nnN

______________ Vinyl Acetate 20.8 high none, ND
L08120512 12/28108 11:51 WG291405 Vinyl Acetate 83.2 high RC83 all

12/29/08 9:56 WG291426 All in control none
12/29/08 10:54 WG291450 OK( (only 1 analyte nn

_________ ________ ____ ___ ________reported) n n
12/31/08 8:55 WG291 606 OK ( only 1 analyte

_________ ________ _____ ___ _________reported Tne none
L08120394 12/19/08 19:55 WG291083 Vinyl Acetate 80.9 high RC81 all

12120/08 10:25 WG291 103 OK (only 2 analytes
_________ ________ ____ ____________reported) none

_________ 12/20/08 13:14 WG2911 10 2.2-Dichloropropane_ 20.7 high none, ND
_______ __ ____ _______ _ _____ _______ Vinyl Acetate 24.5 high none, ND

__________ 12/31/08 10:55 WG291121 All in control none
12130/08 8:46 WG291523 OK ( only 1 analyte

I ~~~~~~~~reported) none
L08120452 12/22/08 9:04 WG291 170 2,2-Dichlormpropane 20.2 high nnN

______ ____ ____________ __ _____ _____ 4-Chlorotoluene - 20.5 high none, ND
12/22/08 9:57 WG291 182 Dichlorodifluoromethane 20.2 low JC20 all

___________ _______________ ~Vinyl Acetate 58.0 Ihigh RC58 all

12/23/08 9:26 WG291 295 OK ( only 1 analyte nn
__________ ______________ ~~reported) n n

__________ 12/23/08 13:37 WG291362 All in control _____none

12/29/08 11:59 WG291446 OK( (only 1 analyte
_________ ________ _____ ___ _________reported) none

L08120478 12/23/08 8:13 WG291 273 Bromomethane 23.7 low JC24 all
_______ __ ____ _______ _ _____ _______ Trchlorofluormmethane 25.6 low JC26 all

_____________ Vinyl Acetate - 72.9 high RC73 all
12/23/08 9:13 WG291298 2,2-Dichloropropane 26.9 high None, ND

__________ ~~~~~~~~~4-Chlorotoluene 25.5 high None, ND
______________ _____________Acetone 21.6 low JC22 all

_______ _______ _______ ______ Vinyl Acetate 268 1 high RC268 all
__________ 12/29/08 9:56 WG291426 All in control ____nn

IV. CC/MS INSTRUMENT PERFORMANCE CHECK
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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.
YesX xNo 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.
YesX- No-

And met the recovery limits defined in the QAPP of 70 - 130%.
Yes X_ No-

VII. MATRIX SPIKE/MATRIX SPIKE DUPLICATE
A. Matrix spike (MS) and matrix spike duplicates (MSD) were analyzed for every analysis performed and
for every 20 samples or for every matrix whichever is more frequent.
YesX_ No__
Ther are5 MSIMS-Ds which meets the 1:20 ratio specification.

Method SDG Client Sample ID Lab Sample ID
8260Bk5030B L081 20243 PMW1 01-01 B L08120243-10

L08120343 PMW101-07A L08120343-13

L08120376 IW101-07C L08120376-04

L08120452 IW10I-04B L08120452-07

L08120478 1W21-03B L08120478-03

B. 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___No _X _NA_
The full target list has~ been spViked.
Most MS/MSD recoveries and RPI~s are in control. Cases where qualifiers have been added due to matrix
spike outliers are shown in the table below. Qualifiers are only added to the parent sample.

As with the LCS, the laboratories are not using the QAPP limits for MS/MSD decisions and reporting, but
rather their internal limits. Consequently there are differences between the outliers identified in validation
and the outliers identified by the laboratory in its reports.

All data having recovery outliers out of QAPP limits have been qualified and the project manager will make
the decision regarding which qualifiers can be removed per the 5 compound allowances. There is no
evidence of severe matrix bias.

In several instances, 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. If recoveries are elevated and the parent sample has no detection of the
target, no qualifiers are added.

In some cakes, the recovery is elevated in either the matrix spike or the matrix spike duplicate but the target
is not detected in the sample. Since this indicates the potential for a high bias, no qualifier is needed when
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there is no detection in the parent sample. Detected targets are qualified for bath high and low recoveries,
nondetected. results are obly qualified for low recovenies.

Where qualifiers are added for recoveries, they are added as JMStI, # being the recovery observed. The
parent sample may be biased roughly proportional to the recovery.

SDG Sample Analyte MSIMSDIRPD Qualifier
L08120376 4 Bromomethane OK/67.1/34.9 JMS67D35

Chloromethane OK/55.8/44.5 JMSS5D4S
cis-1 .2-Dichloroethene -124/-152/OK None, parent > 4x spike
Dichlorodifluormethane 0OK145.4/59.9 JMS45D60

2-Butanone .966/-244/OK None, parent > 4x spike
Trichlorofluoromethane OK/66.5/23 JMS67

L08120243 10 Bromomethane 69.1/68.9/OK JMS69
cis-1 .2-Dichloroethene 57.5/49.5/OK JMS50

2-Butanone 64.7/60.3/OK JMS60
____________ ~~~~Vinyl Acetate 62.9/66.2/OK JMS63
___________ ~~~~~Vinyl Chloride 143/1 38/OK None, ND in parent

L98120452 7 Hexachlorobutadiene 138/137/OK None. ND in parent
2-Butanone OK(1275/OK None, parent > 4x spike

____________ ~~~~Vinyl Acetate 52.9/54.9/OK JMSS3
L08120478 3 Acetone 18.9/13.2/OK None, parent > 4x spike

Carbon disulfide 59.6/594/KJMS6O
________________________ Vinyl Acetate 44/445/KJMS44

L08120343 13 All OK None

C. The MSD relative percent differences (RPD) were within the defined contract limits of 30% water, 40
soil, with 5 compounds allowed to be < 40%.RPD
Yes_ No XNA_
A fewv RPDs were above the upper limit. Qualifiers are added only when the MS or MSD recovery is also
out of limits. Data are qualified JD#, where # is the RPD. As the RPD increases, the matrix precision
decreases.

D. The MS/MSD were client samples.
YesX_ No _NA__

VIII. LABORATORY CONTROL SAMPLE
A. Laboratory Control Samples (LCS) was analyzed for every analysis performed and for every 20 samples.
Yes XNo_

B. The LCS percent recoveries were within the limits defined in 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
The full target list has been spiked. Most outliers are elevated, with a few low recoveries. Qualifiers added
are shown in the table below. When a high recovery is associated with a non-detect in samples, no qualifier
is added since the indicated bias is high. When the target is detected, the result is qualified as JL#, where #
is the elevated recovery. Data could be biased high proportional to the LCS %R. All results associated with
low recoveries are qualified.

The QAPP specifies a window of 80-120 for waters. Qualifiers have been assigned on this basis. The
laboratory is allowed to have 5 targets in a full-list LCS that are outside of this window. The laboratory is
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not using the QAPP limits to control their decisions, but rather reports results based on their own internal
statistical limits. In many cases, these limits are wider, particularly for compounds that do not behave well
in this analysis, or that tend to degrade (such as vinyl acetate). Consequently, there are a number of
instances in which the number of LCS outliers per the QAPP is greater than 5 but is less than 5 per the
laboratory limits.

Qualifiers have been added based on the QAPP limits. However, professional judgment is that the
laboratory limits are more realistic and more reflective of normal method accuracy than are the QAPP
limits. Because of this, the data associated with LCS qualifiers in this data set should not be regarded as
indicative of any significant laboratory bias.

Qualifiers added due to LCS outliers are shown in the table below. This does not reflect the number of
outliers in each LCS due to the fact that many elevated outliers are associated with non-detects and
consequently result in no qualification.

SDG Batch Analyte LCS Qualifier
L08120243 WG290468 Vinyl acetate JL67
[08120243 WG290468 Vinyl acetate JL67
L08120243 WG290468 Vinyl acetate JL67
L08120243 WG290468 Vinyl acetate JL67
L08120243 WG290468 Vinyl acetate JL67
L08120243 WG290831 Acetone JL123
L08120243 WG290831 Acetone JL123
[08120243 WG290831 Carbon tetrachloride JL131
L08120243 WG290831 Carbon tetrachloride JL131
L08120243 WG290831 Chloroform JL125
L08120243 WG290831 Chloroform JL125
L08120243 WG290831 MEK (2-Butanone) JL123
L08120243 WG290831 MEK (2-Butanone) JL123
L08120243 WG290831 Vinyl acetate JL49
L08120243 WG290831 Vinyl acetate JL49
L08120243 WG290969 Acetone JL129
L08120243 WG290969 Carbon tetrachloride JL123
[08120243 WG290969 Chloroform JL121
[08120243 WG290969 Vinyl acetate JL37
L08120343 WG290831 1,2-Dlichloroethane JL129
L08120343 WG290831 Acetone JL123
L08120343 WG290831 Acetone JL123
L08120343 WG290831 Acetone JL123
L08120343 WG290831 MEK (2-Butanone) JL123
L08120343 WG290831 Vinyl acetate JL49
L08120343 WG290831 Vinyl acetate JL4R
L08120343 WG290831 Vinyl acetate JL49
[08120343 W0290939 Acetone JL71
L08120343 WG290939 Acetone JL71
[08120343 WG290939 Acetone JL71
[08120343 WG290939 Acetone JL71
[08120343 WG290939 Acetone JL71
[08120343 WG290939 Acetone JL71
[08120343 WG290939 Acetone JL71
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SDG Batch Analyte [CS Qualifier
L08120343 WG290939 Acetone JL71
[08120343 WG290969 Acetone JL129
L08120343 WG290969 Vinyl acetate JL37
[08120376 WG290954 Vinyl acetate JL71
[08120376 WG290969 Chlormform JL121
L08120376 WG290969 Chloroform JL121
[08120376 WG290969 Chloroform JL121
[08120376 WG290969 Chloroform J[121
L08120376 WG290969 Methyl t-butyl ether (MTBE) JL121
L08120376 WG290969 Methyl t-butyl ether (MTBE) JL121
L08120376 WG290969 Methyl t-butyl ether (MTBE) JL121
[08120376 WG290969 Methyl t-butyl ether (MTBE) JL121
L08120376 WG290969 Methyl t-butyl ether (MTBE) JL121
L08120376 WG290969 Methyl t-butyl ether (MTBE) JL121
L08120376 WG290969 Vinyl acetate JL37
[08120376 WG290969 Vinyl acetate JL37
[08120376 WG290969 Vinyl acetate JL37
L08120376 WG290969 Vinyl acetate JL37
L08120376 WG290969 Vinyl acetate JL37
[08120376 WG290969 Vinyl acetate JL37
[08120376 WG290969 Vinyl acetate JL37
L08120376 WG290969 Vinyl acetate JL37
[08120376 WG290969 Vinyl acetate JL37
L08120376 WG290969 Vinyl acetate JL37
L08120376 WG290969 Vinyl acetate JL37
L08120376 WG290969 Vinyl acetate JL37
L08120376 WG290969 Vinyl acetate JL37
L08120376 WG291 083 Trichlorofluormmethane JL75
[08120376 WG291083 Trichlorofluoromethane JL75
[08120376 WG291 083 Trichlorofluoromethane JL75
L08120376 WG291083 Trichlorofluoromethane JL75
[08120376 WG291 083 Trichlorofluoromethane JL75
[08120376 WG291 083 Vinyl acetate J[63
L08120376 WG291 083 Vinyl acetate JL63
L08120376 WG291 083 Vinyl acetate JL63
L08120376 WG291 083-' Vinyl acetate JL63
L08120376 WG291 083 Vinyl acetate JL63
[08120376 WG291 110 Vinyl acetate JL41
[08120394 WG291 083 Trichlorofluoromethane JL75
[08120394 WG291 083 Trichlorofluoromethane JL75
[08120394 WG291 083 Trichlorofluoromethane JL75
[08120394 WG291 083 Trichlorofluoromethane JL75
[08120394 WG291 083 Trichlorofluoromethane JL75
[08120394 WG291083 Trichlorofluoromethane JL75
[08120394 WG291083 Vinyl acetate JL63
L08120394 WG291083 Vinyl acetate JL63
[08120394 WG291083 Vinyl acetate JL63
L08120394 WG291083 Vinyl acetate JL63
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SDG Batch Analyte LCS'Qualfifer
L08120394 WG291083 Vinyl acetate JL63
L08120394 WG291 083 Vinyl acetate JL63
L08120394 WG291110 Vinyl acetate JL41
L08120394 WG291 110 Vinyl acetate JL41
L08 120394 WG291 110, Vinyl acetate JL41
L08120394 WG291 110 Vinyl acetate JL41
L08120394 WG2911 10 Vinyl acetate JL41
L081 20394 WG291 1 10 Vinyl acetate JL41
L08120394 WG291 1 10 Vinyl acetate JL41
L08120394 WG291 110 Vinyl acetate JL41
L08120394 WG291110 Vinyl acetate JL41
LO08120394 WG291 110 Vinyl acetate JL41
L08120394 WG291110 Vinyl acetate JL41
L08120452 WG291170 Vinyl acetate JL34
L08120452 WG291170 Vinyl acetate JL34
L08120452 WG291170 Vinyl acetate JL34
L08120452 WG291 170 Vinyl acetate JL34
L08120452 WG291170 Vinyl acetate JL34
L08120452 WG291170 Vinyl acetate JL34
L08120452 WG291170 Vinyl acetate JL34
L08120452 WG291170 Vinyl acetate JL34
L08120452 WG291 182 Methyl t-butyl ether (MTBE) JL125
L08120452 WG291 182 Methyl t-butyl ether (MTBE) JL125
L08120452 WG291 182 Methyl t-butyl ether (MTBE) JL125
L08120452 WG291 182 Vinyl acetate JL61
L08120452 WG291182 Vinyl acetate JL61
L08120452 WG291182 Vinyl acetate JL61
L08120452 WG291182 Vinyl acetate JL61
L08120478 WG291273 Trichiorofluoromethane JL74
L08120478 WG291273 Trichiorofluoromethane JL74
L08120478 WG291273 Trichlorofluoromethane JL74
L08120478 WG291273 Trichlorofluoromethane JL74
L0812D478 WG291273 Trichlorofluoromethane JL74
L08120478 WG291273 Trichlorotluoromethane JL74
L08120478 WG291 273 Vinyl acetate JL54
L08120478 WG291 273 Vinyl acetate JL54
L08120478 WG291 273 Vinyl acetate JL54
L08120478 WG291 273 Vinyl acetate JL54
L08120478 WG291273 Vinyl acetate JL54
L08120478 WG291273 Vinyl acetate JL54
L08120478 WG291426 Chloromethane JL64
L08120478 WG291426 Chloromethane JL64
L08120478 WG291426 Dichlorodifluoromethane JL77
L08120478 WG291426 Dichlorddifluoromethane JL77
L08120478 WG291 426 Vinyl acetate JL24
L08120478 WG291 426 Vinyl acetate JL24

L0120478 WG291 450 MEK (2-Butanone) JL78
L0812047 WG291 450 MEK (2-Butanone) JL78
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SDG Batch Analyte LCS Qualifier
L08120512 WG291405 2-Hexanone JL77
L08120512 WG291405 2-Hexanone JL77
L08120512 WG291405 2-Hexanone JL77
L08120512 WG291405 2-Hexanone JL77
L08120512 WG291 405 2-Hexanone JL77
L08120512 WG291405 2-H-exanone JL77
L08120512 WG291 405 Carbon disulfide JL73
L08120512 WG291 405 Carbon disulfide JL73
L08120512 WG291405 Carbon disulfide JL73
L08120512 WG291405 Carbon disulfide JL73
L08120512 WG291405 Carbon disulfide JL73
L08120512 WG291 405 Carbon disulfide JL73
L08120512 WG291405 Carbon tetrachloride JL132
L08120512 WG291405 Vinyl acetate JL44
L08120512 WG291405 Vinyl acetate JL44
L08120512 WG291405 Vinyl acetate JL44
L08120512 WG291405 Vinyl acetate JL44
L08120512 WG291 405 Vinyl acetate JL44
L08120512 WG291 405 Vinyl acetate JL44
L08120512 WG291426 Chloromethane JL64
L08120512 WG291426 Chioromethane JL64
L081 20512 WG291426 Dichiorodifluoromethane JL77
L0812051 2 WG291426 Dichiorodifluoromethane JL77
L08120512 WG291426 Vinyl acetate JL24
L08120512 WG291426 Vinyl acetate JL24
L08120512 WG291450 MEK (2-Butanone) JL78

L0120512 WG291 450 MEK (2-Butanone) JL78
LO081205 12 WG2991450 MEK (2-Butanone) JL7
L08120512 WG291606 MEK (2-Butanone) JL154

I[X. 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
Contaminationwas ,observed in some method blanks and resulted in qualifiers as shown in the table below.
Whenever methylene chloride, acetone, or 2-butanone are detected in associated samples at a level less than I Ox
the method blank (corrected for dilution), the result is qualified as UMB#, where # is the corrected method
blank level. Such results are usable as nondetects. For other targets, the factor used is 5x.

Note that in some batches the laboratory has reported more than one method blank. For the purposes of data
validation no distinction between these blanks is made and all blanks in the batch are considered. In the Case
Narrative, the laboratory has reported on blank outliers but appears to only discuss method blank detections that
are above 1/, the reporting limit. For evaluation of blanks it is important to consider all detections, and this has
been done in the validation process.

SDG I Batch Targets Detectd Results Qualiflers
L08120343 IWG290831 methylene chlord 0.9F UB.eete agtsclxM
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SDG Batch Targets Detected Results Qualifiers
__________WG290969 methylene chloride 0.286F UMB.29 detected targets < l Ox MB

WG290842 bmomomethane 3.1 UMB33.1 detected targets < fix MB
__________WG290939 bmomomethane 2.9 UMB32.9 detected targets < fix MB

L08120376 WG290969 methylene chloride 0.286F UMB.29 detected targets < l0x MB
__________WG290954 1,2,3-trichlorobenzene 0.22F None, ND

___________ ~~hexachlorobutadiene 0.34 None, ND
L08120243 WG290831 methylene chloride 0.297F UMB.3 deected targets <lOx MB
L0812024 WG290969 methylene chloride 0.288F UMB.29 detected targets < l0x MB

__________WG290445 1 ,2,3-trichlorobenzene 0.34F None, ND
___________ ~1 ,2,4-trichlorobenzene 0.32F None, ND

L08120512 WG291426 1,2,3-trichlorobenzene 0.24F None, ND
______________________ naphthalene 1.24 None, ND

L08120394 WG291523 1,2,3-trichlorobenzene 0.268 None, MB for MEK only
__________ __________ naphthalene 1.2 None, MB for MEK only

L081242 WG9362 chlorobenzene 0.546 UMB3.55 detected target
L08120512 WG291426 1,2,3-trichlorobenzene .2FNone, ND

__________ __________ naphthalene 1.24 None, ND
_________WG291 298 bromornethane 2.95 UMB3 detected target

C. If Field Blanks were identified, no blank contamination was found.
Yes- No X_
There are 7 trip blanks and 2 rinse blanks. There are detections observed below the reporting limit in the field
and trip blanks. When analytes are present in both the field blank and the associated samples, the results in the
samples are qualified in the same manner as for method blanks. For clarity, the qualifiers used in this case are
UTB# for trip blanks and UFB# for rinse blanks, where # is the associated blank value. Qualifiers added are
shown in the table below. Results so qualified are usable as non-detects.

Method SDG Sample ID Sample Date Analyte Result Qualifier
8260B L08120243 TB-1 21909 112/8/2008 Methylene chloride 1.85 None, 0 from MB

L08120243 TB-121909 12/8/2008 Naphthalene 0.515F UTI3.52 detect
L08120343 TB-121008 12/10/2008 Brornomethane 2.93B None, 0 from MB
L08120376 RB 1 12/11/2008 1,4-Dichlorobenzene 1.63 UFB1.6 detects
L08120376 RB 1 12/11/2008 Acetone 22.3 UFB22 detects
L08120376 RB 1 12/11/2008 Benzene 0.247F UFB3.25 detects

[08120376 RB 1 12/111/2008 MEK (2-Butanone) 4.9SF lFBx MBuls

[08120376 RB 1 12/11/2008 Toluene 0.6SF None, ND

L08120376 TB-121108 12/11/2008 Methylene chloride 0.306F None, ND and TB
_______ ____ __ _______ ____IU M B

L08120394 TB-1 21208 12/12/2008 1,4-Dichlorobenzene 0.174F IUTBi?1 detects

L08120394 TB-121208 12/12/2008 Methylene chloride 0.498F UTBx reutB

L08120452 RB2 1215152008 1,4-Dichlorobenzene 1.45 UFB1.5 detects
L08120452 RB2 12/15/2008 Acetone 26.3 UFB26 detects
L08120452 RB2 12/15/2008 Benzene O.308F UFB.31 detects
L08120452 RI32 12115/2008 Chlorobenzene 0.266F None, ND

L08120452 R132 12115/2008 MEK (2-Butanone) 4.56F None, detects >
_________________ l0xRB

L08120452 R132 12/15/2008 Naphthalene 1.25 UFB result < 5x
[0810452 RB2 1211/208 Nahthlene 1.2 FB

_______ L08120452 RB2 12/15/2008 Toluene 0.68SF UFB.69 detect
_______ L08120452 TB-121308 12/15/2008 All OK None
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Method SDG Sample ID Sample Date Analyte Result Qualifier

L08120478 TB-121608 12/16/2008 Bromnomethane 2.910 None, ND and TB
___ ___ __ __ ___ _ _ ___ __ __ ___ ___ __ ___ ___ ___ __ __ ___ __U M B

________ L08120512 TB-121708 12I17/2008i~ 1.,4-Dichlomobenzene 0.147F UTB. 15 detects

L08120512 TB-121708 12/17/2008 Acetone 3.93F UTB# result > lIx
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ~~~TB

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__
There are 9 identified field duplicates, all in control.

SDG Field Prn apeOsrain
Duplicate PaetSml Osrtin

L08120452 DUP-1 1W21 -OlB -EBT-8 OK
L08120376 DUP-2 PMW21-01-EBT-8 OK
L08120394 DUP-3 MW-115-EBT-8 OK
L08120243 DUP-4 IW101-02C -EBT-8 OK
L08120394 DUP-5 IW101-05A -EBT-8 OK
L08120376 DU- W1O1-09C -EBT-8 OK
L08120243 DUP-7 IPMWIO1-03A -EBT-81 OK
1-08120343 DUP-8 PMW101-06A -EBT-81 OK
L081 20376 DUP-9 PMWlO1-08B -EBT-8 OK

MI. SYSTEM PERFORMANCE
A. The Rl~s, chromatograms, tunes and general system performance were acceptable for all instruments and
analytical systems.
Yes_ No NA-X_
Not part of this review level

B. The suggested EQLs for the sample matrices in this set were met.
Yes X No- NA_

XII. TCL COMPOUNDS
A. The identification is accurate and all retention times, library spectra and reconstructed ion chromatograms
(RIG) were evaluated for all detected compounds.
Yes__ No_ NA X_
Not part of this review level

B. Quantitation was checked to determine the accuracy of calculations for representative compounds in each
internal standards quantitation set.
Yes_ No NA X
Not part of this review level

XIII1. 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 THE CASE
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The laboratory has complied with the requested method. Data are fully usable after consideration of
qualifiers.
The following is noted:

Sample Condition:
EPA regulations (See Federal Register, March 12, 2007, 40CFR Part 122) require only that the temperature of
samples delivered to the laboratory be equal to or less than 60 C. The sample receipt conditions are fully
compliant with applicable regulations.

Volatiles samples cannot be checked for pH outliers on sample receipt. The laboratory checks the samples at
runtime. A number of samples were not at pH <2, as follows:

For those samples that are pH 6-7, the sample should be regarded as being essentially unpreserved. 40CFR
indicates that for chlorinated compounds this is still acceptable, but that aromatics (BTEX) may be subject to
some degradation under these conditions.

The other samples are all sufficiently acidic that biodegradation should be inhibited despite the fact that a pH <2
was not achieved. Using professional judgment, no qualifiers are added.

Since it has been documented that the buffering capacity of the waters from this site is typically responsible for
elevated pH after preservation, no qualifiers are added.

All sample receipt fornis stated that the seals were intact except for SDO L08 120512, for which NA was
marked.

Holding Time:
A reanalysis for MEK only was conducted on sample DR2-1 and was 4 days out of hold. The result is qualified
as J}14 to indicate this. This is a relatively stable compound; samples are kept in the dark and at 4 0C. The
impact is expected to be a minimal low bias.

Initial Calibration:
In most cases the laboratory has been able to achieve an acceptable regression curve if the RSD exceeds 15%
(the laboratory limit). In two calibrations, the laboratory has reported results for certain compounds from a
calibration which has %RSD outliers and no regression curve applied. Results for detected targets are qualified
as JC#, where # is the RSD outlier observed.

Continuingz Calibrations:
See the table within the body of this report. When there are no detections, unless the %D is biased low and so
large as to indicate a significant probability of false negatives, no qualifiers are added for %D outliers when
targets are not detected or for a high recovery for undetected compounds. Data are qualified JC#, where # is the
%D. There could be variability to the data as there is variability to the response.

The QAPP indicates that compounds in a run should be rejected if the %D is > 40%. We interpret this to mean
that non-detects should be rejected and that detected targets should be J-qualified, which is the normal
validation process for rejection. In this case, only vinyl acetate has any %D values > 40% and there are no
detections of this target. Where the calibration bias is high, such results should normally be usable for non-
detects but per the QAPP the R qualifier has been added.

In some cases, CCVs were used to obtain reanalysis data for one or two compounds. In these cases, there may
be outliers but they are not relevant unless they are the specific targets reported.

Matrix Spikes:

e2MPebtSVOAO3O9 Page 14 of 16



There are 5 MS/MSDs which meets the 1:20 ratio specification.
The full target list has been spiked.
Most MS/MSD recoveries and RPDs are in control. Cases where qualifiers have been added due to matrix
spike outliers are shown in the table below. Qualifiers are only added to the parent sample.

As with the LCS, the laboratories are not using the QAPP limits for MS/MSD decisions and reporting, but
rather their internal limits. Consequently there are 'diffi~e~cles between the outliers identified in validation
and the outliers identified by the laboratory in its reports.

All data having recovery outliers out of QAPP limits have been qualified and the project manager will make
the decision regarding which qualifiers can be removed per the 5 compound allowances. There is no
evidence of severe matrix bias.

In several instances, 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. If recoveries are elevated and the parent sample has no detection of the
target, no qualifiers are added.

In some cases, the recovery is elevated in either the matrix spike or the matrix spike duplicate but the target
is not detected in the sample. Since this indicates the potential for a high bias, no qualifier is needed when
there is no detection in the parent sample. Detected targets are qualified for both high and low recoveries,
nondetected results are only qualified for low recovenies.

Where qualifiers are added for recoveries, they are added as JMS#, # being the recovery observed. The
parent sample may be biased roughly proportional to the recovery.

A few RPI~s were above the upper limit. Qualifiers are added only when the MS or MSD recovery is also
out of limits. Data are qualified JD#, where # is the RPD. As the RPD increases, the matrix precision
decreases.

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, acetone, or 2-butanone are detected in associated samples at
a level less than l Ox the method blank (corrected for dilution), the result is qualified as UB#, where ft is the
corrected method blank level. Such results are usable as nondetects. For other targets, the factor used is 5x.

Note that in some batches the laboratory has reported more than one method blank. For the purposes of data
validation no distinction between these blanks is made and all blanks in the batch are considered. hin the Case
Narrtive, the laboratory has reported on blank outliers but appears to only discuss method blank detections that
are above 'A2 the reporting limit. For evaluation of blanks it is important to consider all detections, and this has
been done in the validation process.

Field Blanks:
There are 7 trip blanks and 2 rinse blanks. There are detections observed below the reporting limit in the field
and trip blanks. When analytes are present in both the field blank and the associated samples, the results in the
samples are qualified in the same manner as for method blanks. For clarity, the qualifiers used in this case are
UTB# for trip blanks and UFB# for rinse blanks, where ft is the associated blank value. Qualifiers added are
shown in the table within the body of this report. Results so qualified are usable as nbn-detects.

LCS Recoveries:
The full target list has been spiked. Most outliers are elevated, with a few low recoveries. Qualifiers added
are shown in the table in the body of the report. When a high recovery is associated with a non-detect in
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samples, no qualifier is added since the indicated bias is high. When the target is detected, the result is
qualified as JL#, where # is the elevated recovery. Data could be biased high proportional to the LCS %R.
All results associated with low recoveries are qualified.

The QAPP specifies a window of 80-120 for waters. Qualifiers have been assigned on this basis. The
laboratory is allowed to have 5 targets in a full-list LCS that are outside of this window. The laboratory is
not using the QAPP limits to control their decisions, but rather reports results based on their own internal
statistical limits. In many cases, these limits are wider, particularly for compounds that do not behave well
in this analysis, or that tend to degrade (such as vinyl acetate). Consequently, there are a number of
instances in which the number of LCS outliers per the QAPP is greater than 5 but is less than 5 per the
laboratory limits.

Qualifiers have been added based on the QAPP limits. However, professional judgment is that the
laboratory limits are more realistic and more reflective of normal method accuracy than are the QAPP
limits. Because of this, the data associated with LCS qualifiers in this data set should not be regarded as
indicative of any significant laboratory bias.

Qualifiers added due to LCS outliers are shown in the table within the body of this report. This does not
reflect the number of outliers in each LCS due to the fact that many elevated outliers are associated with
non-detects and consequently result in no qualification.

Field OC:
There are 9 identified field duplicates, all in control.
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ORGANIC DATA QUALITY REVIEW REPORT
GC REPORT FOR Metabolic Acids by HPLC; Ethane, Methane, Ethene, Carbon dioxide by EPA SOP
RSK- 175

RSK- 175 and Metabolic~ Acids:
SDG: LOS812: 243.343.376.,394.452.478.512

PROJECT: Memnohis Defense Denot. EBT-8 for e2m. Texas

LABORATORY: Microbac Laboratories. Inc.. Marietta. OH

SAMPLE MATRIX: Water

SAMPLING DATE (Month/Year): December 2008

NO. OF SAMPLES: Metabolic acids -99 waters includin2 2rinse blanks: RSK-175 -99 water

includingz 2 rinse blanks

ANALYSES REQUESTED: Metabolic Acids by HPLC: EPA SOP RSK-175

SAMPLE NO.: Attached

DATA REVIEWER: Sammy Huntington and John Huntington

QA REVIEWER: Diane Short & Associates. Inc., INITIALS/DATE-:_

Telephone Logs included Yes___ No X

Contractual Violations Yes- No X

The project QAPP (Il/OS5), EPA Contract Laboratory Program National Functional Guidelines for
Organic Review, 2001 (SOP), the EPA SW 846 Methods for Evaluating Solid Waste, Physical/ Chemical
Methods Third Edition, (SW-846), current updates, and the project-specific 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. The review has been tasked as Level III for review of all calibrations,
holding times, and QC for all samples.
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I. DELIVERABLES
All deliverables were present as specified in the Statement of Work (SOW), SW-846, or in the project
contract.
YesXNo
This rprt has been requested to include the following review: Holding times and sample integrity (chains
of custody, sample log in), Calibrations, Summary QC.

HI. ANALYTICAL REPORT FORMS
The Analytical Report or Data Sheets are present and complete for all requested analyses.
Yes _XNo-

III. HOLDING TIMES
A. The contract holding times were met for all analyses (Time of sample receipt to time of extraction
and from extraction to analysis.)
Yes X No
See Section B. below. Per EPA guidance, for validation purposes we calculate the holding time to the
nearest day in cases where the regulation or method specifies holding time units of days.

B. The Clean Water Act (40 CFR 136) or method holding times were met for all analyses (Time of
sample collection to time of extraction and from extraction to analysis.)
Yes_-X__No__
Metabolic Acids: The reviewer has not been able to find 40 CFR or documented holding times for the
metabolic acids. The holding time for an analogous HPLC method 83 10 is 14 days for preserved water
samples and the QAPP holding time is 28 days, both were met for all samples.
RSK-l175: For RSK-l175, pH should not be adjusted when CO2 is determined, which is the case in this
project. The laboratory run logs document that the pH of the samples for this method had not been
adjusted. When pH is adjusted, the holding time is 14 days per the method, and we have used this as the
acceptable holding time. The laboratory has used 14 days for all RSK analytes. The QAPP holding time
for C02 is 7 days, but the project manager has approved a 14 day holding time for both laboratory and
validation. No data have been qualified per the updated holding times.

C. All chains of custody are complete with signatures and dates.
YesX__No
The chain of custody on use has been discussed in detail in previous reports, and those general comments
apply. All chain of custody documents in this set were properly signed and dated.

0. Samples were received at the proper temperature and preservation.
Yes XNo_
The most current regulations (See Federal Register, March 12, 2007, 40CFR Part 122) require only that the
temperature of samples delivered to the laboratory be equal to or less than 60 C. The documented sample
receipt conditions are ftilly compliant with applicable regulations.

Many of the report narratives and sample receipt documentation stated that several of the metabolic acid
samples required pH adjustment upon arrival.

The need for pH adjustment is a common occurrence for samples at this site. The proper sample bottles
have been issued and used. There is a buffering capacity to these matrices that results in slightly elevated
pH. The pH is adjusted as soon as the samples reach the laboratory and the impact on the sample data is
considered to be minimal. No qualifiers have been added.
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IV. INSTRUMENT CALIBRATION (IC) AND CONTINUING CALIBRATION (CC)
VERIFICATION
A. The GC standards were analyzed at the required frequency.
Yes __ _No__

B. The chromatographic resolution and separation criteria were met.
YesXNo__

C. The suggested columns were used and the EQLs were met.
YesXNo__

D. Calibration factors for IC met the 20% RSD (25% for VFA and RSK) limit or the regression curves
were prepared with a correlation coefficient 'r' greater than 0.99, per SW-846, Method 8000B.
Yes NoX
MBA:- The initial calibration reports for the metabolic acids are inaccurate. The calibration report
provides only a %RSD for each analyte, with a note at the bottom that the linear calibration model is
used. However, the observed r orr values are not reported, although the criteria used are shown. In the
Case Narrative, the laboratory has indicated that all initial calibrations have used linear regression, and
that all acceptance criteria are met.

In a previous level TV data review for this project, we were able to confirm from the raw data that
regression curves were in fact used and that they met criteria. We cannot confirm this for the present
Level III review, but have assumed that the laboratory Case Narrative is correct and have not qualified
the results for the %RSDs in the initial calibration reports that are out of limits.
RSK-175: All initial calibrations are in control.

Method SDG ICAL Date Analyte %RSD Qualifiers Added
____ ____ _ __ ____ ___ ____ ____ _ __ ____ ____ ____ o utliers _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

MBA All SOGs 12/11/08 -. Acetic Acid -- 27.9 None, see text above
_________ ________ __________ Butyric Acid 32.5 None, see text above
_________ ________ __________ Lactic Acid 28.9 None, see text above
_________ ________ __________ Propionic Acid -. 97.6 None, see text above
_________ ________ __________ Pyruvic Acid 28.0 None, see text above

E. Percent Difference (%D's) for Continuing Calibration Factors and retention times (RT) were within
the 25% Limits (1 5% for 808 1/ 8082 or average 15% for all compounds).
Yes NoX-
MBA:- All calibrations are in control.

RSK-175: The laboratory conducts opening and closing calibrations (bracketing the samples during the
-analytical run). For RSK-175 there is not aspecific requirement in the procedure for closing calibrations,

and only calibration verification each 12 hours is specified. SW-846 guidance (method SOQOB), however
specifically requires such closing calibrations for external standard methods. For detected analytes, SW-
846 specifies that the closing calibration must meet the same criteria as the opening calibration. This has
been achieved for all analytes except for carbon dioxide, for which a number of opening and closing
calibrations do not meet the 25% QAPP criterion specified for RSK-175. In such cases, detected levels
of carbon dioxide are qualified as JC#, where fi is the applicable opening or closing CCV outlier. Such
results may be biased due to calibration drift.
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Qualifiers added for calibration outliers are summnarized below:

SDG Client Sample Lab Sample ID Batch Analyte Qualifiers
ID

L08120243 I0l0l-QiC L08120243-04 WG290184 Carbon Dioxide JC28
L-08120243 DUP4 L08120243-01 WG290184 Carbon Dioxide JC28
L08120243 IW101-01A L08120243-02 WG290184 Carbon Dioxide JC28
L08120243 DUP7 [08120243-08 WG290184 Carbon Dioxide JC28
L08120243 1W101-02A [08120243-05 WG290184 Carbon Dioxide JC28
L08120243 IW101-02B L08120243-06 WG290184 Carbon Dioxide JC28
L08120243 IWl0l-0lB L08120243-03 WG290184 Carbon Dioxide JC28
L08120243 IW101-02C L08120243-07 WG290184 Carbon Dioxide JC28
L08120343 IW101-03B L08120343-02 WG290385 Carbon Dioxide JC36
L08120343 IW101-07A L08120343-04 WG290385 Carbon Dioxide JC36
L08120343 1W101-03C L08120343-03 WG290385 Carbon Dioxide JC36
L08120343 1W101-03A L08120343-01 WG290385 Carbon Dioxide JC36
L08120343 MW-101T L08120343-05 WG290385 Carbon Dioxide JC36
L08120343 MW-lola L08120343-06 WG290385 Carbon Dioxide JC36
L08120343 DUP8 L08120343-07 WG290385 Carbon Dioxide JC36
L08120343 PMW1O1-04B L08120343-08 WG290385 Carbon Dioxide JC36
L08120343 PMW101-OSA L08120343-09 WG290385 Carbon Dioxide JC37
L08120343 PMW101-056 L08120343-1 0 WG290385 Carbon Dioxide JC37
L08120343 PMW101-06A L08120343-11 WG290385 Carbon Dioxide JC37
L08120343 PMWI01-06B [08120343-12 WG290385 Carbon Dioxide JC37
L08120343 PMW101-07A [08120343-13 WG290385 Carbon Dioxide JC37
L08120343 PMWIO1-078 [08120343-16 WG290385 Carbon Dioxide JC37
L08120343 PMW92-04 [08120343-18 WG290385 Carbon Dioxide JC37
L08120343 PMW92-05 [08120343-19 WG290385 Carbon Dioxide JC37
L08120376 PMW21-05 [08120376-14 WG290971 Carbon Dioxide JC32
L08120376 DR1-3 [08120376-18 WG290971 Carbon Dioxide JC32
L08120376 IW101-08A [08120376-07 WG290542 Carbon Dioxide JC31
L08120376 1W101-09C [08120376-1 0 WG290542 Carbon Dioxide JC31
L08120376 IW101-09B [08120376-09 WG290542 Carbon Dioxide JC31
L08120376 IW1O1-07B3 [08120376-03 WG290542 Carbon Dioxide JC31
L08120376 IW101-07C [08120376-04 WG290542 Carbon Dioxide JC31
L08120376 DUP 9 [08120376-12 WG290542 Carbon Dioxide JC28

L08120376 DUP 6 [08120376-01 WG290542 Carbon Dioxide JC31
L08120394 1W85-02 [08120394-15 WG290971 Carbon Dioxide JC32
L08120394 IW1O1-08C [08120394-08 WG290756 Carbon Dioxide JC32
L08120394 IW1O1-06A [08120394-04 WG290898 Carbon Dioxide JC35
L08120394 DUP 3 [08120394-09 WG290971 Carbon Dioxide JC32
L08120394 IW101-06C [08120394-06 WG290971 Carbon Dioxide JC32
L08120394 IW101-06B [08120394-05 WG290971 Carbon Dioxide JC32
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SDG Client Sample LbSml DBthAayeQaiirID LbSml D BthAayeQaiir

L08120394 PMW21-02 L08120394-1 0 WG290971 Carbon Dioxide JC32
L08120394 PMW21-03 L08120394-1 1 WG290971 Carbon Dioxide JC32
L08120394 iW101-08B L08120394-07 WG290971 Carbon Dioxide JC32
L08120452 RB2 L08120452-05 WG290971 Carbon Dioxide JC32
L08120478 1W21-03A L08120478-02 WG291213 Carbon Dioxide JC31
L08120478 1W92-02 L08120478-12 WG291031 Carbon Dioxide JC26
L08120478 1W21-05B L08120478-09 WG291031 Carbon Dioxide JC26
L08120478 1W92-01 L08120478-1 1 WG291031 Carbon Dioxide JC26
L08120512 1W92-07 L08120512-01 WG291031 Carbon Dioxide JC26
L08120512 1W92-05 L08120512-04 WG291031 Carbon Dioxide JC32
L08120512 1W92-06 L08120512-05 WG291031 Carbon Dioxide JC32
L08120512 lW92-08 L08120512-02 WG291031 Carbon Dioxide JC26
L08120512 MW-85 L08120512-06 WG291213 Carbon Dioxide JC31
L08120512 1W92-04 L08120512-08 WG291031 Carbon Dioxide JC32
L08120512 DR2-5 L08120512-03 WG291213 Carbon Dioxide JC31

V. BLANKS
A. Laboratory blanks
1. Laboratory blanks were analyzed for every sample set and for each matrix type or once in every ten
samples, whichever is more frequent.
Yes _XNo__

2. No blank contamination was found in the method blank.
Yes__X No
MBA: -All meth~o-dblanks are in control.
RSK- 175: All method blanks are in control.

3. Instrument blank analysis was performed following all samples that contained analytes at high
concentrations.
Yes No- NA-X_

B. Field Blanks
If field blanks were identified, no blank contamination was found.
Yes NoX NA__
There are 2 field blank.
For metabolic acids and RSK- 175, the table below summarizes the results.
Detected targets associated with a field blank outlier are qualified as UFB#, where # is the field blank
level corrected for sample dilution, when the result is less than 5x the corrected field blank level.

Method SDG - FB ID Sample Analyte Result Qualifier
______ _____ _____ _____ D ate I I__ __ _ I__ _ _ _ _ __ _ _ _ _ _ _ _

830-MBA L08120376 RB 1 12'11/2008 1All OK None
L08120452 RB2 1 2/15/2008 Acetic Acid 2.34 UFB# detect < Sx RS

RSK175 L08120376 RB 1 12/11/2008 All OK None
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I ~~~I L08120452 RB2 12/1512008 1Methane I1.7F None, results > 5x FB3

VI. MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MSIMSD)
A. Matrix spike (MS) and matrix duplicate or matrix spike duplicate (MSD) were analyzed for every
analyses performed for every 20 samples or for every matrix whichever is more frequent.
YesX__No
RSK-175: There were five (5) MS/MSDs which meets the 20tolIratio.
Metabolic Acids: There were five (5) MSIMSDs which meets the 20 to I ratio.

The MS/MSDs conducted are summarized in the table below. ________

Method SDG Client Sample ID Lab Sample ID
830-MBA L081 20243 PMW1 01-016 L081 20243-10

L08120343 PMW101-07A [08120343-13
L08120376 IW101-07C L08120376-04
L08120452 WIW11-04B L08120452-07
L08120478 1W21-03B L08120478-03

RSK175 L08120243 PMW101-01B L08120243-10

L08120343 PMW101-07A L08120343-13
L08120376 1I0i1-07C L08120376-04
L08120452 IW101-04B L08120452-07
L08120478 1W21-03B L08120478-03

B. The MS and MSD percent recoveries (%R) were within the limits defined in the QAPP of 40 - 140%
for soil and water for Method 808 1/ 8082. Two compounds are allowed to be 30 -150%. Both the MS
and the MSD %R are required to be out of limits for data to be qualified. No limits are defined in the
QAPP for the RSK-1 75 or VFA methods and lab limits have been applied.
Yes NoX_
There are a num~ber of outliers in the MS/MSDs, listed in the table below. Qualifiers are added as shown
in that table. For high recoveries associated with nondetects in the parent sample, no qualifiers are
added. When the parent sample is greater than 4x the spike level, no qualifiers are added for outliers
since under those conditions the recovery cannot reliably be calculated. Otherwise results are qualified as
JMS#, where # is the observed outlier. If the recovery is very low and the target is not detected in the
parent, the parent result is rejected. This has occurred in one case for pyruvic acid.
Following the intent of the G*2 method 2 compound out allowance, the methane qualifier JMS 1 30 could
be removed. The final determination is made by the project manager.

Method SDG Sample Analyte MS/MSD/RPD Qualifier
MBA [08120376 4 Acetic Acid -1 11/OK/OK none, parent> 4x spike

__________ __________ __________Pyruvic Acid OK/1 76/OK none, ND in parent
__________ ___________ ___________ Propionic Acid -263/173/OK none, parent> 4x spike

L08120243 10 Acetic Acid 63.8/63/7/OK JMS64 parent
L08120452 7 Pyruvic Acid 167/166/OK None, ND in parent

Lactic Acid 48.9/48.3/OK JMS48 parent
Acetic Acid -141-1 53/OK none, parent> 4x spike

__________ __________ ___________ Propionic Acid -266/-273/OK none, parent> 4x spike
L08120478 3 Acetic Acid -328/-377/OK none, parent> 4x spike

__________ __________ __________Butyric Acid -1960/-l81O/OK none, parent> 4x spike
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Method SDG Sample Analyte MSIMSDIRPD Qualifier
___________ ____________ ~Propionic Acid -825/4101 010K none, parent> 4x spike
___________ ____________ ~Pyruvic Acid -57.21-59.2/OK RMSO parent

RSK-175 L08120376 4 Methane OK/1195/OK JMS195 parent
L08120343 13 Methane OK/1 30/OK JMS13O parent
L08120243 10 Methane 1 56/173/OK JMS173 parent
L08120452 7 Methane 271/271/OK JMS271 parent

C. The MSD relative percent differences (RPD) were within the defined QAPP limits of < 50% RPD.
None are acceptable if greater than 60% RPD.
YesX__No__

D. The MS/MSD were client samples.
YesXNo__

VII. LABORATORY CONTROL SAMPLE AND DUPLICATE (LCSILCSD)
A. Laboratory Control Sample (LCS) and LCS duplicate were analyzed for every analyses performed and
for every 20 samples or for every matrix whichever is more frequent.
YesXNo__

B. The LCS percent recovery (%R) are within the limits defined by QAPP of 50 - 130% for soil and
water for pesticides and PCBs. For RSK and VFA, the QAPP limit is the lab limits for both LCS and
LCSD. Two compounds are allowed to be 30 -1 50%. If an LCS and LCDS are analyzed, both samples
have to have outliers in order for data to be qualified.
Yes __No _X
RSK- 175: Carbon dioxide was not recovered (0.22%) in one LCS. The associated sample detection is
qualified as JL.22 to indicate a potential bias of unknown magnitude. The recovery is an extreme and
data should be used with caution.
Metabolic Acids: All LCS recoveries are in control.

Method I SDG IBatch Analyte Qualifier

RSK175 IL08120376 IWG291340 Carbon Dioxide JLO.22 detect

VIII. SURROGATE RECOVERY
A. The Surrogate spike was analyzed with every sample.
Yes No NA_X__
RSK-175: Surrogates are not required for this analysis.
Metabolic Acids: Surrogates are not required for this analysis.

B. And met the recovery limits defined in the QAPP of 40 - 140%. If recovery limits were exceeded for
both surrogates, the sample was re-extracted and re-analyzed.
Yes No NA _X

IX. INTERNAL STANDARDS
The Internal Standards met the 100% upper and -50% lower limits criteria and the Retention times were
within the required windows. Note: Internal standards are not required for GC analysis, but if they are
used, SW-846 stipulates that they meet the same recovery requirements as those specified for GCMS
methods.
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Yes__ No__NAX_
RSKC-1-75, Metab-olic Acids: -The laboratory uses the external standard procedure, so no internal standards
are present or required.

X. FIELD QC
If Field duplicates were identified, they met guidance RPD of < 35% for water or < 50% for soils and gases.
For values reported at < 5 x the reporting limit (RL), a difference of 2 x RL is used as guidance (4 x RL for
soils). Data are not qualified for field duplicates as these are evaluated for the total project by the client.
Yes __ No _XNA___

There are 9 identified field duplicates. Some are out of RLPD limits, as shown in the table below.

SDG FieldPaetapeOsrtin
__________ Duplicate Prn apeOsrain

L08120452 DUP-1 1W21-01B -EBT-8 OK
L08120376 DUP-2 PMW21-01-EBT-8 butyric acid RPD=49%; all others OK
L08120394 DUP-3 MW-i 15-EBT-8 C02 RPD = 55%; lactic acid RPD=36%; all others OK

L08120243 UP-4 IW10102C-EBT-8 C02 ND in FO; methane RPD 93%; lactic acid RPD
L08120243 DUP-4 l~~l~i-02C -EBT-8 36%: All others OK

L08120394 DUP-5 IW101-05A-EBT-8 OK
L08120376 DUP-6 IW101 -09C -EBT-8 methane RPD 51 %; All others OK

L08120243 DUP-7 PMW1O1-03A -EBT- OK
__________ _ ___________8

L08120343 DUP-8 PMWI01-06A-EBT- OK
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

L08120376 DUP-9 PMWlO1-08B -EBT- methane RPD 81%; all others OK
__________ _ ___________8 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

XI. COMPOUND IDENTIFICATION
A. All raw data chromatograms and data system pnintouts were evaluated for all detected compounds and
the identification is accurate.
Yes No NA X
This evaluation i's not performed at this level of review.

B. Retention time limits or peak pattern identifications are met.
Yes No NA X
This evaluation is-not performed at this level of review.

C. If two column or two detector confirmation was performed, the value of the confirmation was within
25%D of the quantitation value for results >5 x RL. If the laboratory has flagged data 'COL' for %D >
40%, a JP qualifier has been added for low level results. For values below (5 x RL), the difference is not
considered to impact the precision of the data.
Yes No -NA X
Not part of this level of review. Dual columnus are not required for these methods.

XII COMPOUND QUAŽ4TITATION AND REPORTED CRQLS
A. Raw data examination verified that all sample results were correctly calculated.
Yes No NA X
This evaluation is not performed at this level of review.
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B. The chromatograms and general system performance were acceptable for all instruments and
analytical systems.
Yes No NA X i
This evaluation Tis not performned at this level of review.

XIII. OVERALL ASSESSMENT OF THE CASE
The method criteria have been met and the quality of the data, after consideration of qualifiers, is
considered acceptable and usable as far as can be determined at this level of reniew.
The following is noted:

Samnle Condition:
Many of the report narratives and sample receipt documentation stated that several of the metabolic acid
samples required pH adjustment upon arrival.

The need for pH adjustment is a common occurrence for samples at this site. The proper sample bottles
have been issued and used. There is a buffering capacity to these matrices that results in slightly elevated
pH. The pH is adjusted as soon as the samples reach the laboratory and the impact on the sample data is
considered to be minimal. No qualifiers have been added.

Continuing Calibrations:
MBA: All calibrations are in control.

RSK-1 75: The laboratory conducts opening and closing calibrations (bracketing the samples during the
analytical run). For RSK-175 there is not a specific requirement in the procedure for closing calibrations,
and only calibration verification each 12 hours is specified. SW-846 guidance (method 8000B), however
specifically requires such closing calibrations for external standard methods. For detected analytes, SW-
846 specifies that the closing calibration must meet the same criteria as the opening calibration. This has
been achieved for all analytes except for carbon dioxide, for which a number of opening and closing
calibrations do not meet the 30% Dmethodecriterion specified for RSK-l175. In such cases, detected
levels of carbon dioxide are qualified as JC#, where # is the applicable opening or closing CCV outlier.
Such results may be biased due to calibration drift.

Qualifiers added for calibration outliers are summarized within the body of the report.

LCS Recovenies:
RSK-175: Carbon dioxide was not recovered (0.22%) in one LCS. The associated sample detection is
qualified as JL.22 to indicate a potential bias of unknown magnitude. The recovery is an extreme and
data should be used with caution.
Metabolic Acids: All LCS recoveries are in control.

MS/MSD Recoveries:
RSK-175: There were five (5) MS/MSDs which meets the 20tolIratio.
Metabolic Acids: There were five (5) MSIMSDs which meets the 20 to I ratio.

There are a number of outliers in the MS/MSDs, listed in the table within the body of this report.
Qualifiers are added as shown in that table. For high recoveries associated with nondetects in the parent
sample, no qualifiers are added. When the parent sample is greater than 4x the spike level, no qualifiers
are added for outliers since under those conditions the recovery cannot reliably be calculated. Otherwise
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results are qualified as JMS#, where # is the observed outlier. If the recovery is very low and the target is
not detected in the parent, the parent result is rejected. This has occurred in one case for pyruvic acid.
Following the intent of the GC method 2 compound out allowance, the methane qualifier JMS 1 30 could
be removed. The final determination is made by the project manager.

Field Blanks:
There are 2 field blanks.
For metabolic acids and RSK- 175, the table within the body of this report summarizes the results.
Detected targets associated with a field blank outlier are qualified as UTFB#, where # is the field blank
level corrected for sample dilution, when the result is less than 5x the corrected field blank level.

Field Duplicates:
There are 9 identified field duplicates. Some are out of RPD limits, as shown in the table within the body of
this report. As the RPD increases, the precision decreases.
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ADDENDUM TO REPORT - TOTAL ORGANIC CARBON (TOC)
REVIEW OF GENERAL CHEMISTRY RESULTS

There were 99 samples, including 2 field blanks, that were analyzed by SW-846 Method 9060M0D.

All method criteria, holding times, QC (MS/ MSD, LCS and method blank) and calibrations, have been met
and dates are fully usable for project purposes with the qualifications or considerations noted below.

SDG: L0812: 243. 343. 376.,394.452.478. 512

Sample Condition:
Some SDGs note that the pH was not in limits on sample receipt. The laboratory attempted to adjust the pH of
these samples on receipt but in some cases was not able to achieve the specified pH. This is due to the known
high buffering capacity of some samples fr-om this site, and no qualifiers have been added due to this issue.

Holding Times:
Several samples in SDG L08120512 were analyzed beyond the 28-day holding time, by one day. These
results are qualified as JHL. Although these outliers are reported in the laboratory holding time report, the
Case Nanrative states that all holding times were met. The outlier is not considered to impact data as TOC is a
gross measurement and changes to constituents would not impact overall result.

Method SOS Client Sample ID Lab Sample ID HT Qualifier
9060MOD 108120512 1W92-04 L08120512-09 29 JH1
9060M0D 108120512 1W92-04 L08120512-08 29 JHi
9060M0D 108120512 lW92-08 L08120512-02 29 JHi
906OMOD 108120512 1W92-06 L08120512-05 29 JHi

Matrix Spike
There were 5 MS/MSDs, which meets frequency requirements.
All MS/MSDs are either fuilly in control or have the parent sample result > 4x the spike level. In the latter
case, no qualifiers are applied since at that level the normal analytical variability is larger than the spike and no
recoveries can be calculated.

506 SDG Client Sample ID Lab Sample ID
9060MOD L08120243 PMW101-01B 108120243-10
906OMOD L08120343 PMW101-07A L08120343-13
9060M0D L08120376 IW101-07C L08120376-04
9060MOD 108120452 IW101-04B 108120452-07
9060MOD 108120478 1W21-03B L08120478-03

Field Blanks
There are two rinse blanks, in control
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Field Duplicates
Field duplicates meet criteria except as shown below.

SDG Field Prn apeOsrain
Duplicate Prn apeOsrain

L08120452 DUP-1 1W21-O1B -EBT-8 OK
L08120376 DUP-2 PMW21-01-EBT-8 OK
L08120394 DUP-3 MW-115-EBT-8 OK
L08120243 DUP-4 IW101 -02C -EBT-8 OK
L08120394 CUP-S IW101-05A -EBT-8 OK
L08120376 DUP-6 IW101-09C -EBT-8 RPD 63%
L08120243 DUP-7 PPMW1Q01-003A -EIBT-8 OK (sample < 5x RL)
L-08120343 CUP-8 PWO-6A -ET5OK
L081 20376 DUP-9 PMW101-08B -EBT-8 OK
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ORGANIC DATA QUALITY REVIEW REPORT

VOLATILE ORGANICS SW-846 METHOD 8260B
82608/5030B
SDG: L09030224. 1,09030265. L09k030418. L09030297. L~09030323. L09030334, L09030379

PROJECT: Memphis Defense Depot. EBT-9 for e2m. Texas

LABORATORY: Microbac Laboratories, Inc.. Marietta. OH

SAMPLE MATRIX: Water

SAMPLING DATE (Mont6hYear): March 2009

NO. OF SAMPLES: 8260B: 106 aqueous samples: including 7 trip blanks and 2 rinse blanks

ANALYSES REQUESTED: SW-846 8260B

SAMPLE NO.: See attached result

DATA REVIEWER: Sammy Hunfingpton and John Huntingto

QA REVIEWER: Diane Short and Associates Inc. INITIALS/DATE: _ __

Telephone Logs included Yes- No_-X_

Contractual Violations Yes-__ No _X_

The project QAPP (I11/05), the EPA Contract Laboratory Program National Functional Guidelines for Organic
Review, 1999 and 200 1, and the SW-846 Method 8260B have been referenced by the reviewer to perform this
data validation review. The EPA qualifiers have been expanded to include a descriptor code and value to define
QC violations and their values, per the approval of the Project Manager. Per the Scope of Work, the review of
these samples includes Level III validation of all chains of custody, calibrations and QC forms referencing
the QC limits in the above documents.
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I. DELIVERABLES
A. All deliverables were present as specified in the Statement of Work (SOW), SW-846, or in the project
contract.
Yes X No_
This report has been requested to include the following review: Holding times and sample integrity (chains of
custody, sample log in), Calibrations, Summary QC.

B. Chain of Custody Documentation was complete and accurate.
Yes__X_ No
No qualifiers have been added for chain of custody issues and the project manager will update chains per the
following notes to complete the project record.

8260B samples cannot be checked for pH on receipt. pH is checked for 8260B samples at run time.

C. Samples were received at the required temperature, preservation and intact with no bubbles.
Yes__X_ No__
EPA regulations (SeeFederal Register, March 12, 2007, 4OCFR Part 122) require only that the temperature of
samples delivered to the laboratory be equal to or less than 60 C. The sample receipt conditions are fully
compliant with applicable regulations.

As has been noted in previous samplings from this site, a number of the 8260B samples were not at pH < 2, due
to the buffering capacity of the water. No qualifiers are added. Most samples were analyzed within 7 days,
with 13 samples being analyzed between 8- 10 days of sampling. Thus the practical implications of pH outliers
are minimal.

II. ANALYTICAL REPORT FORMS
A. The Analytical Report or Data Sheets are present and complete for all requested analyses.
YesX No_

B. Holding Times
1. The contract holding times were met for all analyses (Time of sample receipt to time of analysis (VOA) or
extraction and from extraction to analysis).
Yes X No__

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).
Yes X No

III. INSTRUMENT CALIBRATION - GCIMS
A. Initial Calibration
1. The Response (HF) and Relative Response Factors (RRF) and average RRF for all compounds for all
analyses met the contract criteria of >0.01I for volatiles and 0.05 for semi-volatiles.
Yes X- No NA_

Method 8260: Per the project manager, the 2001 EPA CLP validation guidance has been applied to the
common "poor responders". Acetone, 2-butanone, and 4-methyl-2-pentanone are the compounds for which any
calibration response factors below 0.05 have been observed. The validation guidance used for this project
allows for a response of 0.01I 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 >0.01I < 0.05. No data have been qualified.
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Most of the low-responding compounds are highly water-soluble and capable of hydrogen bonding with water.
This decreases their purge efficiency and results in the relatively low response. The implication of this low
purge efficiency is that a relatively loy,~,bsolutr recovery of such compounds is achieved in the purge step of
the analysis. If this recovery is conisistent, reatsbnable 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 matenial) than are the more hydrophobic
compounds typically analyzed by this method, and as a result they are more likely to exhibit matrix bias.

2a.The relative standard deviation (RSD) for the five point calibration was within the 30% limit for the CCCs.
Yes -X_ No NA__
T'his is a method requirement and indicates that the analytical system is in control.

2b.T'he relative standard deviation (RSD) for the five point calibration was within the 30% limit for all other
compounds, the avenage %RSD was <1 5%, or a linear curve was used.
Yes _X__ No -NA__

3. The 12 hour system Performance Check was performed as required in SW-846.
Yes _X_ No NA_

B. Continuing Calibrations
1. The midpoint standard was analyzed for each analysis at the required frequency and the QC criteria of > 0.05
(.01I for CLP 2001 VOA) were met.
Yes X_ No NA_

2. The percent difference (%D) limits of + 25% were met. The 2001 NFG also allow for 40% D for the poor
responders (pr). For other compounds the QAPP notes rejection of detected compounds with %D > 40%.
Yes___NoIC_ NA_
See th tables below. When there are no detections, unless the %D is biased low and so large as to indicate a
significant probability of false negatives, no qualifiers are added for %D outliers when targets are not detected
or for a high recovery for undetected compounds. Data are qualified JC#, where # is the %D. There could be
variability to the data as there is variability to the response.

The QAPP indicates that compounds in a run should be rejected if the %D is > 40%. We interpret this to mean
that non-detects should be rejected and that detected targets should be J-qualified, which is the normal
validation process for rejection. Note that in the cases below where %Ds are above 40%, the bias of the CCV is
high. Professional judgment is that high bias CCX's with a %D above 40% should not be rejected for non-
detects.

Method 8260 Outliers: The table below shows the outliers observed in CCVs for this method.

SDG BATCH Analysis Date Analyte Bias %D Qualifier
L09030265 WG297438 03/17/2009 08:32 Hexachlomobutadjene low 26.0 None, ND
L09030297 WG297438 03/17/2009 08:32 Hexachlorobutadiene low 26.0 None, ND
L09030323 WG297666 03/19/2009 16:26 Vinyl Acetate low 34.5 None, ND
L09030323 WG297561 03/18/2009 09:23 Vinyl Acetate high 45.5 None. ND
L09030334 WG297666 03/1912009 16:26 Vinyl Acetate low 34.5 None, ND
L09030334 WG297680 03/19/2009 11:50 Vinyl Acetate high 65.3 None, ND
L09030379 WG297559 03/19/2009 17:05 Vinyl Acetate low 29.4 None, ND

L93379 WG297666 03/19200 16:2 Viny Acetate lw 34.5 None ND

L-0903041 WWG297666 03//192009 1626 Vnyl Acte low 34.5 None, ND
L09030418 WG297811 103/20/2009 12:20 1 Vinyl Acetate high 53.7 1 None, ND I
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WV. CC/MS INSTRUMENT PERFORMANCE CHECK
The BEB (VOA) performance check was injected once at the beginning of each 12-hour period and relative
abundance criteria forthe ions were met.
Yes_-X_ No NA__

V. INTERNAL STANDARDS
The Internal Standards met the 1 00% upper and -50% Iowar limits criteria and the Retention times were within
the required windows.
Yes X No_ NA_
The Case Narrative for SDG L09030265 lists internal standards out for two samples, but the samples listed are
not part of this set.

VI.SURROGATE
Surrogate spikes were analyzed with every sample.
YesX_ No__

And met the recovery limits defined in the QAPP of 70 -130% for VOA and 45-135% for SVOA base/neutral
fraction or 35-140% for the acid fraction. For SVOA, one surrogate per firaction is allowed to be at 15 -150%.
YesX No

VII. MATRIX SPIKE/MATRIX SPIKE DUPLICATE
A. Matrix spike (MS) and matrix spike duplicates (MSD) were analyzed for every analysis performed and
for every 20 samples or for every matrix whichever is more frequent.
Yes_-X__ No__
There are 5 MS/MSDs, meeting the 1:20 ratio specification.

Method SOG Client Sample ID Lab Sample ID
826013\5030B3 L09030224 PMW101-02A-EBT L09030224-08
826013\5030B3 L09030297 PMW101-07B-EBT-9 L09030297-05
826083\5030B3 L09030323 IW101-04C-EBT-9 L09030323-04
826013\5030B3 L09030379 IW101-08A-EBT-9 L09030379-09
826013\5030B3 L09030418 1W21-04A-EBT-9 L09030418-02

B. The MS and MSD percent recoveries were within the limits defined in the QAPP of VOA at 70 - 130%
with 5 compounds allowed to be within 60 - 140%;
Yes__NoXNA_
The full target li-st has been spiked.

All data having recovery outliers out of QAPP limits have been qualified and the project manager will make
the decision regarding which qualifiers can be removed per the 5 compound allowances.

Method 8260 MS/MSD Outliers: Outliers observed per the QAPP limits for Method 8260 MS/MSD runs
are shown in the table below.

SDG Parent Analyte %Rec_ MRSD I%RPD IVflag IVdtlag I Qualifiers

L09030297 L09030297-04 Vinyl chloride 146 131 11.1 high high OK
L09030323 L09030323-03 cis-1,2-Dichloroethene 28.3 67.7 7.00 low low None, spike > 4x
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L09030323 L09030323-03 MEK (2-Butanone) -254 190 6.53 low high None, spike > 4x
L09030379 L09030379-08 2-Hexanone 146 143 2,34 high high OK
L09030379 L09030379-08 cis-1,2-Dichloroethene 58 62.4 1.61 low low JMS58 parent
L09030379 L09030379-08 Naphthalene 131 132 0.754 high high OK
L09030418 L09030418-01 Vinyl acetate 61.2 65.3 6.50 low low JMS61 parent

C. The MSD relative percent diftbtenccM (RPD) were within the defined contract limits for VOA of 30%
water, 40 soil, with 5 compounds allowed to be < 40%.RLPD.
YesX_ No NA__
QuaFifeiersare added onlyw;h~en the MS or MSD recovery is also out of limits. Data are qualified JD#,
where # is the RLPD. As the RPD increases, the matrix precision decreases.

D. The MS/MSD were client samples.
Yes X No -NA__

VIII. LABORATORY CONTROL SAMPLE
A. Laboratory Control Samples (LCS) was analyzed for every analysis performed and for every 20 samples.
YesX__No__

B. The LCS percent recoveries were within the limits defined in the QAPP for VOA of 80-120% for water
and 75 - 125% for soil. Five 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
The flt Ttarget list has -been spiked. When a high LCS recovery is associated with a non-detect in samples,
no qualifier is added since the indicated bias is high. When the target is detected, the result is qualified as
JL#, where # is the elevated recovery. Data could be biased high proportional to the LCS %R. All results
associated with low recoveries are qualified.

82608: The table below shows the outliers and the limits applied per the QAPP. The limits are specified
per matrix. Outliers associated with the contingency limits indicated (60-140) are also shown. Qualifiers
are added for all outliers as described here but the project manager may consider reversing some of these
when the limits fall within the contingency limits.

8260B LCS Outliers:

SDG BATCH Analyte Recovery Bias Qualifiers Required
L09030224 WG297121 Acetone 73.7 low OK
L09030265 WG297332 Carbon disulfide 76.8 low JL76.8
L09030265 WG297332 Dichlorodifluoromethane 70.2 low OK
L09030265 WG297438 Vinyl chloride 137 high OK
L09030297 WG297332 Carbon disulfide 76.8 row JL76.8
L09030297 WG297332 Dichlorodifluoromethane 70.2 low OK
L09030297 WG297436 Bromomethane 121 high OK
L09030297 WG297436 Dichlorodifluoromethane 131 high OK
L09030297 WG297436 n-Propylbienzene 121 high OK
L09030297 WG297436 Styrene 121 high OK
L09030297 WG297436 Vinyl chloride 127 high OK
L09030297 WG297436 Vinyl chloride 127 high OK
L09030297 WG297438 Vinyl chloride 137 high OK
L09030323 WG2973 Brmmethane 121 high OK
L09030323 WVG2974336 Dichloodfuoromethanel 131 -1high IOK
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SDG BATCH Analyte Recovery Bias Quallfiers Required-
L09030323 WG297436 n-Propylbenzene 121 high OK
L09030323 WG297436 Styrene 121 high OK
L09030323 WG297436 Vinyl chloride 127 high OK
L09030323 WG297436 Vinyl chloride 127 high OK
L09030334 WG297931 Vinyl acetate 65.6 low OK
L09030379 WG297931 MEK (2-Butanone) 124 high OK
L09030379 WG297931 MEK (2-Butanone) 124 high OK
L09030379 WG297931 Vinyl acetate 65.6 low JL165.6
L09030379 WG298032 Brornorethane 123 high OK
L09030379 WG298032 MEK (2-Butanone) 153 high OK
L09030379 WG298032 Vinyl acetate 72.9 low JL72.9
L09030418 WG297795 Bromnomethane 123 high OK
L09030418 WG297795 Dichlorodifluoromethane 121 high OK

L930418 W G297795 Vinyl acetat 67 low JL67
L093018 WG97795 1 Vinyl acetate 7 lwJS1B

8260 LCSILCSD Recoveries: In some cases, the laboratory analyzed both an LCS and an LCSD. In such
cases, per the QAPP only results in which both recoveries are out of limits are qualified. Outliers are shown
in the table below for LCS/LCSDs.

8260B LCSD Outliers: ________ _ _ _______

SDG BATCH Analytes Recov ReCSD Qualifiers Required

L09030224 WG297256 MEK (2-Butanone) 139 147 OK
L09030265 WG297256 MEK (2-Butanone) 139 147 OK
L09030265 WG297256 MEK (2-Butanone) 139 147 JL147
L09030323 WG297561 Chloromethane 60 58 JL58
L09030323 WG297561 Dichlorodifluoromethane 43 41 OK
L09030323 WG297561 MEK (2-Butanone) 121 127 OK
L09030323 WG297561 MEK (2-Butanone) 121 127 OK
L09030323 WG297561 Vinyl acetate 128 128 OK
L09030323 WG297561 Vinyl chloride 73 72 OK
L09030334 WG297680 D6ichlorodifluoromethane 125 121 OK
L09030334 WG29781 1 MEK (2-Butanone) 129 126 OK
L09030379 WG297904 Brornorethane 121 129 OK
L09030379 WG297904 Vinyl acetate 69 72 JL69.3
L090341 W297811 2,2-Dichloropropane 67 7 JLG67.1
L09030418 WG297811 Acetone 27 29 JL-26.6
L09030418 WG297811 Acetone 2 29JL27
L09030418 WG297811 MEK (2-Butanone) 19 26OK
L09030418 WG297937 MEK (2-Butanone) 17 30OK

IX. BLANKS
A. Method Blanks were analyzed at the required frequency and for each matrix and analysis.
Yes-X- No-

B3. No blank contamination was found in the Method Blank.
Yes_ No X
Contamination was observed in some method blanks. Whenever methylene chloride, acetone, 2-butanone or
phthalate esters are detected in associated samples at a level less than I Ox the method blank (corrected for

e2MPebt9VOAOSO9 Page 6 of I10



i61jA4?7

dilution), the result is qualified as UMB#, where # is the con-ected method blank level. Such results are usable
as nondetects.. For other targets, the factor used is 5x.

Method 8260: There is one qualifier added in this set of data for associated naphthalene detections. The other
targets found in the method blanks were not detected in associated samples and no qualifiers are required in
such cases.

Method 8260 Method Blank Detections:

SDG Batch Analytes MB Level OVAL
L09030224 WG297121 1,2,3-Trichlorobenzene 0.166 OK
L09030224 WG297121 Hexachlorobutadiene 0.397 OK
L09030224 WG297256 1,2,3-Trichlorobenzene 0.182 OK
L09030265 WG297256 1,2,3-Trichlorobenzene 0.182 OK
L09030265 WG297438 1,2,3-Trichlorobenzene 0.187 OK
L09030265 WG297438 Hexachlorobutadiene 0.333 OK
L09030265 WG297438 Naphthalene 0.218 1 OK
L09030297 WG297436 1,2,3-Trichloroberizene 0.153 OK
L09030297 WG297436 Hexachlorobutadiene 0.506 OK
L09030297 WG297438 1,2,3-Trichlorobenzene 0.187 OK
L09030297 WG297438 Hexachlorobutadiene 0.333 OK
L09030297 WG297438 Naphthalene 0.218 OK
L09030297 WG297438 Naphthalene 0.218 UMBO.218 detect
L09030323 WG297436 1,2,3-Trichlorobenzene 0.153 OK
L09030323 WG297436 Hexachlorobutadiene 0.506 1 OK
L09030334 WG297931 1,2,3-Trichlorobenzene 0.154 OK
L09030334 WG297931 Hexachlorobutadiene 0.479 OK
L09030379 WG297931 1,2,3-Trichlorobenzene 0.154 OK
L09030379 WG297931 Hexachlorobutadiene 0.479 OK
L09030379 WG298032 Hexachlorobutadiene 0.435 OK
L09030418 WG297795 Methylene chloride 0.365 OK

C. If Field Blanks were identified, no blank contamination was found.
Yes_ No X_
There are 7 trip blanks for 8260, and 2 rinse blanks for 8260. There are detections observed below the reporting
limit in the field and trip blanks. When analytes are present in both the field blank and the associated samples,
the results in the samples are qualified in the same manner as for method blanks. For clarity, the qualifiers used
in this case are UTB# for trip blanks and LTFB# for rinse blanks, where # is the associated blank value.
Qualifiers added are shown in the table below. Results so qualified are usable as non-detects.

SDG Sample ID Sample Date Analyte Result Qualifier
L09030224 TB-030909 3/9/2009 12:01 AM All OK OK
L09030297 RB1-EBT-9 3/1 1/2009 04:32 PM 1,4-Dichlorobenzene 1.1 UFB1.1 detects
L09030297 RBI-EBT-9 3/11/2009 04:32 PM Acetone 18.4 UFB# detects
L09030297 RB1 -EBT-9 3/11/2009 04:32 PM Benzene 0.261 F UFB.26 detects
L09030297 RB1-EBT-9 3/11/2009 04:32 PM MEK (2-Butanone.) 6.2SF UFB# detects <l1OX FB
L09030297 RB1-EBT-9 3/11/2009 04:32 PM Naphthalene 0.29SF OK
L09030297 RB1-EBT-9 3/11/2009 04:32 PM Toluene 8.62 UFB8.6
L09030297 TB-031109 3/11/2009 12:01 AM All OK OK
L09030323 TB-031209 3/1212009 12:01 AM Acetone 2.66F UTB# detects < l OX TB
L09030323 TB-031 209 3/1212009 12:01 AM Toluene 04FUTB.46 detect
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SOG Sample ID Sample Date Analyte Result Qualifier

L09030334 TB-031 309 3/13/2009 12:01 AM All OK OK

L09030334 TB-031 309 3/13/2009 12:01 AM Toluene 0.379F UTB.38 detects

L09030379 R62-EBT-9 3/16/2009 10:07 AM All OK OK

L09030379 RB2-EBT-9 3/16/2009 10:07 AM 1 ,4-Dichlorobenzene 0.492F UFB.49 detect

L09030379 RB2-EBT-9 3/16/2009 10:07 AM Acetone 28 UFB# detects

L09030379 RB2-EBT-9 3/16/2009 10:07 AM Benzene 0.229F UFB3.23 detect

L09030379 RB32-EBT-9 3/16/2009 10:07 AM MEK (2-Butanone) 9.11F UFB# detects <l1OX FB

L09030379 RB2-EBT-9 3/16/2009 10:07 AM Toluene 1.97 None, from TB
L09030379 TB-031609 3/16/2009 12:01 AM Toluene 0.322F UTB.32 detects < Sx TB

L09030418 TB-031 709 3/17/2009 12:01 AM All OK OK

X FIELD QC
If Field duplicates were identified, they met guidance for VOA of RPD of < 35% for water or < 50% for soils.
For values reported at < 5 x the reporting limit (RI), a difference of 2 x RL is used as guidance (4 x RI. for
soils). Data are not qualified for field duplicates as these are evaluated for the total project by the client.
Yes_ No__NA
There are 9 identified field duplicates, all in control.

SDOG Matrix Field Pament Sample Observations
____ ____ ____ ___ D up

L09030379 Water DUP-1 1W21-02A -EBT-9 OK
L09030323 Water DUP-2 PMW21-02-EBT-9 OK
L09030224 Water DUP-3 lW1l01-01A -EBT-9 OK
L09030265 Water DUP-4 IW101-03A -EBT-9 OK
L09030334 Water DUP-5 IW1O1-05B -EBT-9 OK
L09030297 Water DUP-6 1W92-01-EBT-9 OK
L09030224 Water DUP-7 PMWIOi-036B-EBT-9 OK
L09030265 Water DUP-8 PMW101-05B -EBT-9 OK
L09030297 Water DUP-9 PMW101-08A -EBT-9 OK

XI. SYSThM PERFORMANCE
A. The RI~s, chromatograrns, tunes and general system performance were acceptable for all instruments and
analytical systems.
Yes__ No- NA-X_
Not part of this review level

B. The suggested EQLs for the sample matrices in this set were met.
Yes-X- No- NA__

XII. TCL COMPOUNDS
A. The identification is accurate and all retention times, library spectra and. reconstructed ion chromnatograms
(RIG) were evaluated for all detected compounds.
Yes_ No NA X
Not part of this review level

B. Quantitation was checked to determine the accuracy of calculations for representative compounds in each
internal standards quantitation set.
Yes_ No NA X
Not part of this review level

XIII. TENTATIVELY IDENTIFIED COMPOUNDS
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TICs were properly identified and met the library identification criteria.
Yes_ No NA X
Not part of this review level

XIV. OVERALL A~SFSSMENT OF THE CASE
The laboratory has comnplied' with the requested method. Data are fuilly usable after consideration of
qualifiers.
The following is noted:

Sample Condition:
As has been noted in previous samplings from this site, a number of the 8260B samples were not at pH < 2, due
to the buffering capacity of the water. No qualifiers are added. Most samples were analyzed within 7 days,
with 13 samples being analyzed between 8-10 days of sampling. Thus the practical implications of pH outliers
are minimal.

Continuink Calibrations:
See the tables within the body of this report. When there are no detections, unless the %D is biased low and so
large as to indicate a significant probability of false negatives, no qualifiers are added for %D outliers when
targets are not detected or for a high recovery for undetected compounds. Data are qualified JC#, where # is the
%D. There could be variability to the data as there is variability to the response.

The QAPP indicates that compounds in a run should be rejected if the %D is > 40%. We interpret this to mean
that non-detects should be rejected and that detected targets should be J-qualified, which is the normal
validation process for rejection. Note that in the cases below where %Ds are above 40%, the bias of the CCV is
high. Professional judgment is that high bias CCVs with a %D above 40% should not be rejected for non-
detects.

Matrix Spikes:
There are 5 MS/MSDs, meeting the 1:20 ratio specification.

The ful target list has been spiked.
All data having recovery outliers out of QAPP limits have been qualified and the project manager wll make
the decision regarding which qualifiers can be removed per the 5 compound allowances.
Method 8260 MS/MSD Outliers: Outliers observed per the QAPP limits for Method 8260 MSIMSD runs
are shown in the table within the body of this report.

Method Blanks:
Contamination was observed in some method blanks. Whenever methylene chloride, acetone, 2-butanone or
phithalate esters are detected in associated samples at a level less than I Ox the method blank (corrected for
dilution), the result is qualified as UMB#, where # is the corrected method blank level. Such results are usable
as nondetects. For other targets, the factor used is 5x.

Method 8260: There is one qualifier added in this set of data for associated naphthalene detections. The other
targets found in the method blanks were not detected in associated samples and no qualifiers are required in
such cases. .

Field Blanks:
There are 7 trip blanks for 8260, and 2 rinse blanks for 8260. There are detections observed below the reporting
limit in the field and trip blanks. When analytes are present in both the field blank and the associated samples,
the results in the samples are qualified in the same manner as for method blanks. For clarity, the qualifiers used
in this case are UTB#t for trip blanks and UFB# for rinse blanks, where # is the associated blank value.
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Qualifiers added are shown in the table within the body of this report. Results so qualified are usable as non-
detects.

LCS Recoveries:
The frill target list has been spiked. When a high LCS recovery is associated with a nan-detect in samples,
no qualifier is added since the indicated bias is high. When the target is detected, the result is qualified as
JL#, where # is the elevated recovery. Data could be biased high proportional to the LCS %R. All results
associated with low recoveries are qualified.

8260B: The table within the body of this report shows the outliers and the limits applied per the QAPP.
The limits are specified per matrix. Outliers associated with the contingency limits indicated (60-140) are
also shown. Qualifiers are added for all outliers as described here but the project manager may consider
reversing some of these when the limits fall within the contingency limits.

Field OC:
There are 9 identified field duplicates, all in control.

e2MPebt9VOAO5O9 Page IO of 10



64013481

ORGANIC DATA QUALITY REVIEW REPORT
GC REPORT FOR Metabolic Acids by HPLC; Ethane, Methane, Etbene, Carbon dioxide by EPA SOP
RSK- 175, TOCI by SW-846 9060

RSK- 175 and Metabolic Acids
SDG: L09030224. L09030265. L0903041I8. L09030297. L09030323. 1.09030334.1L09030379

TOC -L
SDG: L09030224. L,09030265. L09030418. L09030297. L09030323. L.09030334. L09030379

PROJECT: -Memphis Defense Depot, EBT-9 for e2m. Texas

LABORATORY: Microbac Laboratories. Inc.. Marietta. OH

SAMPLE MATRIX: Water

SAMPLING DATE (Month/Year): March 2009

NO. OF SAMPLES: Metabolic acids -99 waters including 2rinse blanks: RSK-175 -99 waters

including 2 rinse blank: 9060 - 100 waters including 2 rinse blanks

ANALYSES REQUESTED: . Metabolic Acids by HPLC: EPA SOP RSK-175. SW-846 9060 (TOO)

SAMPLE NO.: Attached

DATA REVIEWER: Sammy Huntington and John Huntinpton

QA REVIEWER: Diane Short & Associates. Inc.. INITIALS/DATE:_

Telephone Logs included Yes___ No X

Contractual Violations Yes___ No X

The project QAPP (I11/05), EPA Contract Laboratory Program National Functional Guidelines for
Organic Review, 2001 (SOP), the EPA SW 846 Methods for Evaluating Solid Waste, Physical/ Chemical
Methods Third Edition, (SW-846), current updates, and the project-specific methods have been
referenced by the reviewer to perform this data validation review. The EPA qualifiers have been
expanded to include a desciiptor code and value to define QC violations and their values, per the
approval of the Project Manager. The review has been tasked as Level III for review of all calibrations,
holding times, and QC for all samples.
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I. DELIVERABLES
All deliverables were present as specified in the Statement of Work (SOW), SW-846, or in the project
contract.
YesXNo
This report has be-en requested to include the following review: Holding times and sample integrity (chains
of custody, sample log in), Calibrations, Summary QC.

IL. ANALYTICAL REPORT FORMS
The Analytical Report or Data Sheets are present and complete for all requested analyses.
YesXNo__

III. HOLDING TIMES
A. The contract holding times were met for all analyses (Time of sample receipt to time of extraction
and from extraction to analysis.)
Yes__XNo
See Section&B below. Per EPA guidance, for validation purposes we calculate the holding time to the
nearest day in cases where the regulation or method specifies holding time units of days.

B. The Clean Water Act (40 CFR 136) or method holding times were met for all analyses (Time of
sample collection to time of extraction and from extraction to analysis.)
Yes__XNo -
Metabolic Acids: The reviewer has not been able to find 40 CER or documented holding times for the
metabolic acids. The holding time for an analogous HPLC method 83 10 is 14 days for preserved water
samples and the QAPP holding time is 28 days.

RSK-1 75: For RSK-1 75, pH should not be adjusted when CO2 is determined, which is the case in this
project. The laboratory run logs document that the pH of the samples for this method had not been
adjusted. When pH is adjusted, the holding time is 14 days per the method, and we have used this as the
acceptable holding time. The laboratory has used 14 days for all RSK analytes. The QAPP holding time
for C02 is 7 days, but the project manager has approved a 14 day holding time for both laboratory and
validation. No data have been qualified per the updated holding times.

Method 9060: Holding time for preserved samples is 28 days. All samples are within this limit.

C. All chains of custody are complete with signatures and dates.
YesXNo_

D. Samples were received at the proper temperature and preservation.
YesX No_
The most current regulations (See Federal Register, March 12, 2007, 40CER Part 122) require only that the
temperature of samples delivered to the laboratory be equal to or less than 60 C. The documented sample
receipt conditions are fully compliant with applicable regulations.

Many of the report narratives and sample receipt documentation stated that several of the metabolic acid
samples required pH adjustment upon arrival.

The need for pH adjustment is a common occurrence for samples at this site. The proper sample bottles
have been issued and used. There is a buffering capacity to these matrices that results in slightly elevated
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pH. The pH-is adjusted as soon as the samples reach the laboratory and thecimpact on the sample data is
cbnsidefed-to be minimal. No qualifiers have been added.

IV. INSTRUMENT CALIBRATION (IC) AND CONTINUING CALIBRATION (CC)
VERIFICATION
A. The GC2 standards were analyzed at the required frequency.
YesX No__

B. The chromatographic resolution and separation criteria were met.
YesXNo__

C. The suggested columns were used and the EQLs were met.
Yes _X No__

D. Calibration factors for IC met the 25% RSD (25% for VFA and RSK) limit or the regression curves
were prepared with a correlation coefficient 'r' greater than 0.99, per SW-846, Method 80008.
Yes__XNo

MBA: The initial calibration reports for the metabolic acids are inaccurate. The calibration report
provides only a %RSD for each analyte, with a note at the bottom that the linear calibration model is
used. However, the observed r or r2 values are not reported, although the criteria used are shown. In the
Case Narrative, the laboratory has indicated that all initial calibrations have used linear regression, and
that all acceptance criteria are met.

In a previous level IV data review for this project, we were able to confirm from the raw data that
regression curves were in fact used and that they met criteria. We cannot confirm this for the present
Level III review, but have assumed that the laboratory Case Narrative is correct and have not qualified
the results for the %RSDs in the initial calibration reports that are out of limits.
RSK-1 75: All initial calibrations are in control.

E. Percent Difference (%D's) for Continuing Calibration Factors and retention times (RT) were within
the 25% Limits (15% for 808 1/ 8082 or average 15% for all compounds).

Yes NoX
MBA:. All calibrations are in control.
TOC: All calibrations are in control.

RSK-l175: The laboratory conducts opening and closing calibrations (bracketing the samples during the
analyticalnrun). For RSK-175 there is not aspecific requirement in the procedure for closing calibrations,
and only calibration verification each 12 hours is specified. SW-846 guidance (method SOCOB), however
specifically requires such closing calibrations for external standard methods. For detected analytes, SW-
846 specifies that the closing calibration must meet the same criteria as the opening calibration. This has
been achieved for all analytes except for carbon dioxide, for which a number of opening and closing
calibrations do not meet the 25% QAPP criterion specified for RSK-175. In such cases, detected levels
of carbon dioxide are qualified as JC#, where fi is the applicable opening or closing CCV outlier. Such
results may be biased due to calibration drift.

The outliers observed are shown below. All detected carbon dioxide results associated with these
calibrations have been qualified.
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CCV BATCH CCV Date Analyte %D BIAS
WG287221 1110712008 10:50 carbon dioxide 28.1 high
WG297264 03/13/2009 13:11 carbon dioxide 27 high
WG297264 03/13/2009 15:26 carbon dioxide 30.9 high
WG297264 03/13/2009 16:03 carbon dioxide 41.2 high
WG297264 03/13/2009 18:21 carbon dioxide 38.5 high
WG297264 03/13/2009 19:47 carbon dioxide 37.1 high
WG297314 03/15/2009 16:43 carbon dioxide 30.4 high I
WG297315 03/15/2009 17:44 carbon dioxide 30.1 high
WG297315 03/15/2009 19:59 carbon dioxide 37.4 high
WG297315 03115/2009 22:14 carbon dioxide 33.6 high
WG297315 03/15/2009 22:38 carbon dioxide 37.9 high
WG297495 03/17/2009 18:04 carbon dioxide 28.9 high
WG297586 03/18/2009 14:56 carbon dioxide 35.1 high
WG297586 03/18/2009 17:11 carbon dioxide 41.4 high
WG297586 03/20/2009 08:55 carbon dioxide 25.4 high I
WG297586 03/20/2009 11:25 carbon dioxide 29.2 high
WG297621 03/25/2009 08:24 carbon dioxide 35.4 high
WG297621 03/25/2009 10:39 carbon dioxide 34.3 high
WG297621 03/25/2009 13:03 carbon dioxide 33.7 high
WG297621 03/25/2009 15:14 carbon dioxide 25.7 .high

WG297800 03/20/2009 08:55 carbon dioxide 25.4 high
WG297800 03/20/2009 11:25 carbon dioxide 29.2 high
WG297800 03/20/2009 13:40 carbon dioxide 3~4.4 high
WG297800 03/20/2009 15:07 carbon dioxide 32.6 high
WG297965 03/23/2009 14:01 carbon dioxide 336 high
WG297965 03/23/2009 16:57 carbon dioxide 27.9 high
WG298090 03/24/2009 15:37 carbon dioxide 30.5 high
WG298090 03/24/2009 17:52 carbon dioxide 136.4 high
WG298443 03/7/2009 18:02 carbon dioxi!de 28.6 high
WG298443 03/27/2009 20:17 carbon dioxide 40 .4 high

V. BLANKS
A. Laboratory blanks
1. Laboratory blanks were analyzed for every sample set and for each matrix type or once in every 20
samples, whichever is more frequent.
YesXNo__

2. No blank contamination was found in the method blank.
YesXNo__
MBA: -All method blanks are in control.
RSK- 175: All method blanks are in control.
TOC: All method blanks are in control.

3. Instrument blank analysis was performed following all samples that contained analytes at high
concentrations.
Yes No- NA-X
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B. Field Blanks
If field blanks we're identified, no blank contamination was found.
Yes NoX__NA__
There are 2 field blanks for each method.
The table below summarizes the results.
Detected targets associated with a field blank outlier are qualified as UFB#, where # is the field blank
level corrected for sample dilution, when the result is less than 5x the corrected field blank level.

Method SDG Sample ID Sample Date Analyte Result Qualifier
830-MBA L09030297 RB1-EBT-9 3/11/2009 04:32 PM All OK OK
830-MBA L09030379 RB2-EBT-9 3/16/2009 10:07 AM Acetic Acid 0.766F OK (results > 5x)

9060M0D L09030297 RB1-EBT-9 3/11/2009 04:32 PM TOC 0.62F UFB.62 result < 5x
9060M0D L09030379 RB2-EBT-9 3/16/2009 10:07 AM TOO 0.522F OK (results > 5x)
RSK175 L09030297 R81-EBT-9 3/11/2009 04:32 PM All OK OK
RSK175 L09030379 RI32-EBT-9 3/16/2009 10:07 AM All OK OK

VI. MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD)
A. Matrix spike (MS) and matrix duplicate or matrix spike duplicate (MSD) were analyzed for every
analyses performed for every 20 samples or for every matrix whichever is more frequent.
YesX__No
There are 5 MS/MSDS for each method, which meets frequency requirements.
The MS/MSDs conducted are summarized in the table below.

Methoct $'DG, l jent SamJ jul ID Lbdnl~

830-MBA L09030224 PMWI01-02A-EBT L09030224-07

830-MBA L09030297 PMW101-07B-EBT-9 L09030297-04
830-MBA L09030323 IW101-04C-EBT-9 L09030323-03

830-MBA L09030379 IW101-08A-EBT-9 L09030379.08

830-MBA L09030418 1W21-04A-EBT-9 L09030418-01

9060MOD L09030224 PMW101-02A-EBT L09030224-07

9060MOD L09030297 PMW101-07B-EBT-9 L09030297-04

9060MOD L09030323 IW101-04C-EBT-9 L09030323-03

9060MOD L09030379 IW101-08A-EBT-9 L09030379-08

9060MOD L09030418 1W21-04A-EBT-9 L09030418B-01

RSK175 L09030224 PMW101-02A-EBT L09030224-07

RSK175 L09030297 PMW101-07B-EBT-9 L09030297-04

RSK7 L09030323 lW101-04C-EBT-9 L09030323-03

RSK175 L09030379 1W101-08A-EBT-9 L09030379-08

RSK1 75 L0903041 8 1W21-04A-EBT-9 L0903041 8-01

B. The MS and MSD percent recoveries (%R) were within the limits defined in the QAPP of 40 - 140%
for soil and water for Method 808 1/ 8082. Two compounds are allowed to be 30 -150%. Both the MS
and the MSD %R are required to be out of limits for data to be qualified. No limits are defined in the
QAPP for the RSK- 1 75 or VFA methods and lab limits have been applied.
Yes NoX
RSK- 175:
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In SDG L09030224, the laboratory narrative states that an MS/MSD associated with this sample set was
not analyzed. However, an MSIMSD report for the sample shown in the table above is provided. In this
report, methane is reported as out of limits due to extremely high recoveries. However, the incorrect
sample result is used in the MS/MSD table. If the correct sample result is used, it is clear that the parent
sample is much higher than 4x the spike, so no qualifiers are required.

In L03090297, the parent sample is > 4x the spike, so no recoveries can be calculated and no qualifiers
are required. The laboratory has again apparently used an incorrect value in the MS/MSD table for the
parent sample, but the results are the same when the correct value is used.
In L03090323, recoveries are in control in the MS/MSD.
In L030903 79, recoveries are in control except for methane in the MSD. The level in the parent sample
is high, and the MSD recovery is only slightly high (122%). Professional judgmnent is that no qualifier is
appropriate in this case.
In L0309041IS, recoveries are in control except for methane which has a level in the parent sample greater
than twice the spike. The MSD is in control, only the MS is out of limits and the RPD is in control.
Professional judgment is that no qualifier is appropriate in this case.

MBA:
In SDG L09030224, acetic acid shows a low recovery in the MS/MSD, but the sample level is nearly 4x
the spike level. TheRPD is incontrol and professional judgment is that no qualifier is appropriate in this
case.

In L03090297, recoveries in the MS/MSD are in control.
In L03090323, all anialytes but for pyruvic acid are present at levels > 4x the spike and no qualifiers are
applied for those analytes. Pyruvic acid is not recovered and the parent sample is qualified as RMSO.
In L03090379, recoveries in the MS/MSD are in control.
In L030904 18, recoveries are in control except for two analytes that are present at levels 7> 4x the spike.
No qualifiers are added.

TOG:
In SDG L09030224, the parent sample is greater than 4x the spike and no qualifier is applied.

In L03090297, recoveries in the MS/MSD are in control.
In SDG L09030323, the parent sample is greater than 4x the spike and no qualifier is applied.
In SDG L09030379, the parent sample is greater than 4x the spike and no qualifier is applied.
In L-030904 18, the parent sample is greater than 4x the spike and no qualifier is applied.

C. The MSD relative percent differences (RPD) were within the defined QAPP limits of < 50% RPD.
None are acceptable if greater than 60% RPD.
YesXNo__

D. The MS/MSD were client samples.
'Yes XNo_

VII LABORATORY CONTROL SAMPLE AND DUPLICATE (LCSILCSD)
A. Laboratory Control Sample (LCS) and LCS duplicate were analyzed for every analyses performed and
for every 20 samples or for every matrix whichever is more frequent.
Yes__X_ No__

e2mPeb9GCO5O9 Page 6 of 9
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B. The LCS percent recovery (%R) are within the limits defined by QAPP of 50 - 130% for soil and
water for pesticides and PCBs. For RSK and VFA, the QAPP limit is the lab limits for both LCS and
LCSD. Two compounds are allowed to be 30 -150%. If an LCS and LCDS are analyzed, both samples
have to have outliers in order for data to be qualified.
YesXNo__

VIII. SURROGATE RECOVERY
A. The Surrogate spike was analyzed with every sample.
Yes __No __NAX_

B. And met the recovery limits defined in the QAPP of 40 - 140%. If recovery limits were exceeded for
both surrogates, the sample was re-extracted and re-analyzed.
Yes No NA-X-

IX. INTERNAL STANDARDS
The Internal Standards met the 100% upper and -50% lower limits criteria and the Retention times were
within the required windows. Note: Internal standards are not required for GC analysis, but if they are
used, SW-846 stipulates that they meet the same recovery requirements as those specified for GCMS
methods.
Yes__ No__ NAX

X. FIELD QC
If Field duplicates were identified, they met guidance RPD of < 35% for water or < 50% for soils and gases.
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 NoXNA__
A numbe of analytes are out of limits in field duplicates, as shown in the table below.

SDG Matrix Field Oup Pamn t Sample Observations
L09030379 Water DUP-1 1W21-02A -EBT-9 OK all methods
L09030323 Water DUP-2 PMW21-02-EBT-9 OK all methods
L09030224 Water DUP-3 IW101-01A -EBT-9 OK all methods
L09030265 Water DUP-4 IW101-03A -EBT-9 Carbon dioxide RPD 67%, methane 92%
L09030334 Water DUP-5 IW101 -056 -EBT-9 Acetic acid RPD 69%, propionic acid 74%
L09030297 Water DUP-6 1W92-01-EBT-9 Methane RPD 41%
L09030224 Water DUP-7 PMW1O1-036B-EBT-9 Carbon dioxide RPD 40%
L09030265 Wat~er DUP8 PMW1O1-05B -EBT-9 Methane RPD 63%
L09030297 Water IOUP-9 IPMW101-08A -EBT-9 Carbon dioxide RPD 56%, Methane 53%

XI. COMPOUND IDENTIFICATION
A. All raw data chromatograms and data system printouts were evaluated for all detected compounds and
the identification is accurate.
Yes No NA X
This evaluation is not performed at this level of review.

B. Retention time limits or peak pattern identifications are met.
Yes No NA X
This evaluation is not performed at this level of review.

e2mPeb9GCO5O9 Page?7 of 9



C. If two column or two detector confirmation was performed, the value of the confirmation was within
25%D of the quantitation value for results > 5 x RE. If the laboratory has flagged data 'COL' for %D >
40%, a JP qualifier has been added for low level results. For values below (5 x RE), the difference is not
considered to impact the precision of the data.
Yes No NA X
Not part of this level of review. Dual columns are not required for these methods.

XIIL COMPOUND QUANTITATION AND REPORTED CRQLS
A. Raw data examination verified that all sample results were correctly calculated.
Yes No NA X
This evaluation is not performed at this level of review.

B. The chromatograms; and general system performance were acceptable for all instruments and
analytical systems.
Yes _No NA X
This evaluation is not performed at this level of review.

XIII. OVERALL ASSESSMENT OF THE CASE
The method criteria have been met and the quality of the data, after consideration of qualifiers, is
considered acceptable and usable as far as can be determined at this level of review.
The following is noted:

Sample Condition:
Many of the report narratives and sample receipt documentation stated that several of the metabolic acid
samples required pH adjustment upon arrival.

The need for pH adjustment is a common occurrence for samples at this site. The proper sample bottles
have been issued and used. There is a buffering capacity to these matrices that results in slightly elevated
pH. Thie pH is adjusted as soon as the samples reach the laboratory and the impact on the sample data is
considered to be minimal. No qualifiers have been added.

Continuing Calibrations:
RSK-l175: The laboratory conducts opening and closing calibrations (bracketing the samples during the
analytical run). For RSK-l75 there is not a specific requirement in the procedure for closing calibrations,
and only calibration verification each 12 hours is specified. SW-846 guidance (method SOCOB), however
specifically requires such closing calibrations for external standard methods. For detected analytes, SW-
846 specifies that the closing calibration must meet the same criteria as the opening calibration. This has
been achieved for all analytes except for carbon dioxide, for which a number of opening and closing
calibrations do not meet the 25% QAPP criterion specified for RSK-175. In such cases, detected levels
of carbon dioxide are qualified as JC#, where # is the applicable opening or closing CCV outlier. Such
results may be biased due to calibration drift.

The outliers observed are shown in the table within this report. Most detected carbon dioxide results
have been qualified.

MSIMSD Recoveries:
There are 5 MS/MSDS for each method, which meets frequency requirements.
RSK-175: hi SDG L09030224, the laboratory narrative states that an MS/MSD associated with this
sample set was not analyzed. However, an MSIMSD report for the sample shown in the table above is
e2mPeb9GCO509 PageS8 of 9
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provided. In this report, methane is reported as out of limits due to extremely high recoveries. However,
the incorrect sample result is used in the MS/MSD table. If the correct sample result is used, it is clear
that the parent sample is much higher than 4x the spike, so no qualifiers are required.

In L-03090297, the parent samipkeisŽ> 4x the spike, so no recoveries can be calculated and no qualifiers
are required. The laboratory has again apparently used an incorrect value in the MSiMSD table for the
parent sample, but the results are the same when the correct value is used.
In L03090323, recoveries are in control in the MS/MSD.
In L03090379, recoveries are in control except for methane in the MSD. The level in the parent sample
is high, and the MSD recovery is only slightly high (122%). Professional judgment is that no qualifier is
appropriate in this case.
In L0309041 8, recoveries are in control except for methane which has a level in the parent sample greater
than twice the spike. The MSD is in control, only the MS is out of limits and the RPD is in control.
Professional judgment is that no qualifier is appropriate in this case.

MBA: In SIJG L09030224, acetic acid shows a low recovery in the MSIMSD, but the sample level is
nearly 4x the spike level. The RPD is in control and professional judgment is that no qualifier is
appropriate in this case.

In L03090297, recoveries in the MS/MSD are in control.
In L-03090323, all analytes but for pyruvic acid are present at levels > 4x the spike and no qualifiers are
applied for those analytes. Pyruvic acid is not recovered and the parent sample is qualified as RMSO.
In L03090379, recoveries in the MS/MSD are in control.
In L030904 18, recoveries are in control except for two analytes that are present at levels > 4x the spike.
No qualifiers are added.

TOC: In SDG L09030224, the parent sample is greater than 4x the spike and no qualifier is applied.

In L-03090297, recoveries in the MS/MSD are in control.
In SDG L09030323, the parent sample is greater than 4x the spike and no qualifier is applied.
In SDG L09030379, the parent sample is greater than 4x the spike and no qualifier is applied.
In L030904 18, the parent sample is greater than 4x the spike and no qualifier is applied.

Field Blanks:
There are 2 field blanks for each method.
The table within the body of this report summarizes the results.
Detected targets associated with a field blank outlier are qualified as UFB#, where # is the field blank
level corrected for sample dilution, when the result is less than 5x the corrected field blank level.

Field Duplicates:
A number of analytes are out of limits in field duplicates, as shown in the table within the body of this
report.

e2rnPeb9GCO5O9 Page 9 of 9
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