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1.0 INTRODUCTION

e2M has prepared this Annual Operations Report for the Groundwater Interim Remedial Action (IRA)

under Contract FA8903-04-D-8722, Task Order 19 to the Air Force Center for Environmental Excellence

(AFCEE). This report summarizes the operations and maintenance activities for the groundwater

recovery system and the results of system monitoring for 2006, Year Eight of the Groundwater IRA on

Dunn Field at the Defense Depot Memphis, Tennessee (DDMT).

1.1 SITE DESCRIPTION AND 13ACKGROUND

DDMT, which originated as a military facility in the early I 940s, received, warehoused, and distributed

supplies common to all U.S. military services and some civil agencies located primarily in the

southeastern United States, Puerto Rico, and Panama. Stocked items included food, clothing, petroleum

products, construction materials, and industrial, medical, and general supplies. In 1995, DDMT was

placed on the list of the Department of Defense (DoD) facilities to be closed under Base Realignment and

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

1997.

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

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

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

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

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

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

locations of the monitoring and recovery wells at Dunn Field.

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

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

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

Environmental Conservation. DDMT's USEPA Identification Number is TN4210020570.

1.2 GEOLOGY AND H-YDROGEOLOGY

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

fltivial deposits; Jackson Formnationt/Upper Claiborne Group; and Memphis Sand.

I-I
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The Quatemary-aged loess consists of wind-blown deposits, brown to reddish-brown, and low-plasticity

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

Dunn Field area.

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

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

feet thick. The lower layer is composed of interlayered sand, sandy gravel, and gravelly sand, and has an

average thickness of approximately 40 feet.

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

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

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

connections to the underlying intermediate aquifer firom the fluvial deposits.

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

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

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

890 feet in thickness and is at at depth of approximately 1 20 to 300 teet below ground surface (bgs). The

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

Sand wats identified at a depth of 255 feet bgs (elevation of 2l feet above mean sea level [mnsl]).

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

Trhe uppermost aquifecr is an Linconfined fluvial aquifer consisting of saturated sands and gravelly sands in

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

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

laterally into adjacent stream channels. The saturated thickness of the fluvial aquifer near Dunn Field

ranges from I foot at MW-91 to 49 feet at MW-168 and is controlled by the configuration of the

Lippennost clay in the Jackson Formation/Upper Claiborne Group. Water level elevations range from

approximately 235 feet ms[ at MW- 1 30 to 180 feet ins] at MW-40.

IThe intermediate aquifer is locally developed in deposits of the Jackson Formation/Upper Claiborne

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

aquifer, away firom areas of recharge from the fluvial aquifer, arre approximately 160 feet misl.

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

City of Memphis obtains the majority of its drinking water from this unit; the Allen Well Field is located

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

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

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

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

at MW-67 is approximately 155 feet mnsl.

1.3 GROUNDWATER CONTAMINATION

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

past sampling cvents: carbon tetrachloride (CT); chloroform (CF); 1,1-dichloroethene (DCF);

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

trichloroethene (TCE); tetrachloroethene (PCE) and 1,1,1 ,2-tetrachloroethane (PCA). Three primary

VOC plumes underlie Dunn Field: a northern plume, a west-northwest (central) plume, and

west-southwest (southern) plume. Mixing and intermingling of the plumes has occurred due to the active

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

Field.

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

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

of Dunn Field are also apparent source areas. The central plume contains high concentiations of PCA and

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

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

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

1.4 SYSTEM DESCRIPTION

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

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

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

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

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

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

and began operation in November 1998.

1-3
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The Phase 11 design was completed in January 2000 and included four additional extraction wells and

associated electrical, mechanical, and instrumentation/controls components. The Phase 11 system update

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

Installation of new recovery wells (RW-l, RW-IA, RW-IB3 and RW-2) south of recovery well RW-03

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

operation in June 2001.

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

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

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

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

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

through the recovery system. An increase in chlorinated volatile organic compounds (CVOC)

concentrations was observed in monitoring wells west of Dunn Field.

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

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

Five Year Review stated thai monitoring data from the IRA and the remedial investigation (CH2M HILL,

2003) Suggested that aquifer restoration1 could be accomplished effectively by other technologies rather

than expanding thle groun11dwater extraction system. FUlly protective remedies for all mnedia were selected
in (lie Dunn Field ROD) (C 1-12 M I-IILL, 2004).

1.5 SCOPE OF WORK

e M assumed the operation and maintenance (O&M) activities for the Groundwater IRA system on 01

October 2006. The goals tor O&M arc to:

* Maintain system operations through regular field inspections, maintenance, and
repairs

* Monitor system effectivcness through thle measurement of water levels and the
collection and analysis of' system effluent samples and groundwater samples from
monitoring wells and recovery wells

The following sections briefly describe thle field activities performed to Support these objectives. During

the performance of the O&M ,activities, e 2M r eviewed thle Operations and Mlaintenance Mainual for

1-4
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Jnstrumentation and Controls (OHM Remtediation Services, 1999) and the Construction Report (Jacobs

Engineering Group, 2001) for Phase It.

The scope for the Groundwater IRA included the following activities:

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

* Annual system calibration.

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

* Water levels measured weekly in recovery wells and quarterly in monitoring wells. Water
level data from pressure transducers in recovery wells and selected monitoring wells

downloaded quarterly.

* Semi-annual groundwater samples collected from monitoring wells using passive diffusion

bag samplers (PDB) and from recovery well samples using wellhead sampling ports. Samples
analyzed for VOCs.

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

System O&M requirements were evaluated during semi-monthly visits from January through September

(MACTEC) and weekly visits from October through December (e2 M). Observations and system data

were presented in monthly discharge reports, which are included in Appendix B.

2.1 SYSTEM PERFORMANCE

Trhe system performed well in 2006 with an average operational run time for all recovery wells of 94.6

percent. Recovery wells RW-4 and RW-7 had extended downtimes in early 2006 resulting in annual

average operational run time below 90 percent.

_______ ~~~~Operational Run Times (Percent)

5~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~'

RW-I 100 100 100 to 100 100 00 100 100 100 100 200 100 100

RW-IA 100 100 100 100 lOU 100 100 100 100 100 100 88o 99

RW-1 60 100 100 100 100 100 94 100 10 100 0 100 94

RW-5 100 100 100 100 100 lOU 94U 100 100 100 200 89 92

RW-6 100 100 100 100 100 100 100 100 99o 100 100 100 100

RW-5 100 100 58 00 100 100 94 100 100 100 900 100 96

RW-8 100 100 100 600 100 100 100 100 900 100 100 100 100

RW-7 100 93 0 57 100 100 100 ~~~~100 100 66o 97o 10 84
RW-9 100 100 100 100 100 100 10 00 10 10 0 100lO

Approximately 30,174,971 gallons of groundwater was discharged to the sanitary sewer from I January

2006 through 31 December 2006. Flow rates collected during the weekly visits were used to calculate the

groundwater recovery rates. When flow meters weie not operational during the visits, historical flow rates

were used to calculate the groundwater volume extracted. The aeverage monthly pumping rate for each well is

shown below.

2-1
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Average Monthly Pumping Rate (Gallons Per Minute) and Total Volume (Gallons)

L

RW- 1 0.2 0.2 0.2 0.2 0.2 0.4 0.6 0 3 0.2 0.2 0.2 0.4 0.3 144,720

RW-IA 1 9 1.5 1.6 1.5 1.2 1.3 1.3 1.8 2.0 1.9 2.3 2.4 1 9 897,686

RW-IB3 2.6 2.5 2.5 3.0 4.0 2.1 0.6 3.4 3.4 3.4 3.4 3.4 2.8 1,296,705

RW-2 3.0 2.4 2.4 2.4 2 5 2.5 3.1 3.2 2.8 2.8 2.7 2.7 2,7 1,415,897

RW-3 5 6 5.6 5.6 5 2 2.0 2.0 2.8 1.9 3.6 4.1 3.6 2.9 3.7 1,956,717

RW-4 3.8 3.1 2.5 3 1 7.5 6.3 4.9 4.8 7.0 3.2 4.9 5.0 4.7 2,394,975

RW-5 1.6 1.5 1.6 3.1 1.5 1.5 0.2 1.3 1.5 1.1 1.1 1.0 4.6 742,216

RW-6 9.2 8.3 8 4 6.5 6.3 10.7 11.2 11.1 10.8 11.1 10.9 9.8 9.5 5,014,303

RW-7 3.5 1.8 0.0 4.6 5.0 2.0 5.0 8.4 0.6 5.6 8.6 6.7 4.3 2,077,428

RW-8 3.8 10.6 13.5 10.7 7.8 2.8 5.6 11.7 11.7 12.7 13.3 13.8 9.8 5,094,222

RW-9 7.4 ~14.3 15.5 8.2 20.4 20.4 20 5 20.3 20.5 20.4 20.3 20.2 17.3 9,140,102

Sytm 42 51.8 53.8 48.5 58.4 52 55.8 68.2 64.1 66.5 71.3 68.3 58.4 3,7,7

2.2 RECOVERY WELL MAINTENANCE

System calibration was performed by MACTEC in April. Recovery well houses were cleaned Out in

October. The heat trace wiring on the effluent linc was repaired in November. The main control building

door was severely rusted and no longer secure; the door and frame were replaced in November.

Maintenance activities at individual recovery wells are described below.

* RW-1 was 100 percent operational. The flow meter was recalibrated in April.

* RW-IA was 99 percent operational. The flow meter was recalibrated in April and
rebuilt in July. The galvanized coupling connecting the pump to the flex hose was

replaced with a stainless steel coupling in late December.

* RW- IB was 93 percent operational for the year. The flow meter was recalibrated in
April. The pump was replaced in July. The pump was down due to an undetermined

cause in November; the pump was re-started and operates at pre-shutdown flowrates.

* RW-2 was 92 percent operational for the year. The doors on the recovery well
cabinets were repaired in February. The check valve, level relay and wiring (400
milliamps loop) were repaired in April. The flow meter was recalibrated in April
and rebuilt in July. The galvanized coupling connecting the pump to the flex hose
was replaced with a stainless steel coupling in late December.

2-2
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RW-3 was 99 percent operational for the year. The flow meter was recalibrated in
April, repaired in May and rebuilt in July. The ball valve was repaired in September.

* RW-4 was 80 percent operational. Impeller bearings were repaired on the flow meter
in April. The flow meter was recalibrated in April. Electrical components were
repaired in August.

* RW-5 was 96 percent operational. The doors on the recoveiy well cabinets were
repaired in February. The flow meter was recalibrated in April. The pump, motor
starter, and overload relay were replaced in July. The flow meter was rebuilt in July.

* RW-6 was 100 percent operational. The flow mneter was recalibrated in April.

* RW-7 was 84 percent operational. The pump was replaced in March. Electrical
components were replaced in April and in July. The doors on the recovery well
cabinets were repaired in February. Impeller bearings were repaired on the flow
meter in April. The flow meter was recalibrated in April. Pump motor and
groundwire were replaced in October.

• RW-8 was 94.8 percent operational. The pump and motor were replaced in January.
The doors on the recovery well cabinets were repaired in February. Impeller
bearings were repaired on the flow mecter in April. The flow meter was recalibrated
in April. The power cable and level relay were replaced inl July. Pipe leaks in the
well housing were repaired in Novemnber.

* RW-9 was 100 percent operational. hImpeller bearings were repaired on the flow
mecter in April. The flow meter was recalibrated in April. The actuators was repaired
in July.

2-3
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3.0 SYSTEM MONITORING ACTIVITIES

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

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

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

Remedial Action Sampling and Analysis, Plan (RA SAP) (MACTEC, 2004). The wells included in the

monitoring program are listed on Table 3-1.

3.1 WATER LEVEL MEASUREMENTS

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

groundwater flow direction. Water level measurements were made in 104 monitoring wells and I

piezometer by MACTEC on 10 to 11I April 2006 and by e2M on 26 October 2006 using a Solinst Model

101 water level meter with an electronic sensor and tape graduated in 0.01-foot increments. In recovery

wells, April water levels were taken from transducer measurements recorded 9 April and October water

levels were measured with the meter during the weekly inspection on 27 October. The water level

measurements are shown on Table 3-2.

3.2 GROUNDWATER SAMPLING

3.2.1 Monitoring W~ells

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

plume migration. Sampling procedures were performed in general accordance with the User s Guide for

Polyethylene-based Passive Diffusion Bag Samplers to Obtain Volatile Organic Compound

Concentrations in Wells (U.S. Geological Survey, 2001) and the RA SAP. Groundwater samples from

monitoring wells have been collected using PDBs since October 200 1. Prior to that time, the samples are

believed to have been collected using low-flow sampling methods.

A total of 76 PDB samples were collected from 50 wells in both semiannual sampling events; samples

were collected by MACTEC in April 2006 and by e2M in October 2006. During each sampling event,

two samples were collected from thc 26 wells indicated on Table 3-1 to evaluate variations in

concentrations over the screened aquifer thickness. In wells with a single sample, the PDB3 is placed near

the center of the saturated screen. In wells with two samples, the upper P0D3 is placed approximately I

foot below the top of the screen (or water level if not fully saturated), and the lower PDB is placed

3-1
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approximately 3 feet above the bottom of the screen. PDB midpoint depths for April and October in each

monitoring well are shown on Table 3-3. After the October samples were collected, the number of wells

with multiple PDBs was reduced from 26 to 7, as indicated on Table 3-3. The single replacement PDB

was placed midway between the previous tipper and lower sampling points.

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

milliliter (ml) vials preserved with hydrochloric acid and submitted for VOC analysis by tJSEPA Method

SW8260B. Following sample collection, new PDBs were filled with deionized water and placed in the

wells. Groundwater samples collected by MACTEG were sent to Environmental Testing and Consulting,

Inc., (ETG) and samples collected by e2M were sent to Kernron Environmental Laboratories.

Based on the water level measurements in October, the midpoint depths for PDBs in several wells were

near the water surface, as shown on Table 3-3. The potentially affected samples were the single PDBs in

wells MW-32 and MW-144 and the upper PDBs in MW-150, MW-154, MW-155, MW-156, MW-165A,

MW-167 and MW-169. The midpoint depths for replacement PDBs in several wells were increased by

the following amounts: MW-32 (0.5 II); MW-144 (0.5 ft); MW-148 (0.5 ft); MW-ISO (l.0ft); MW-155

(1.5 II) MW-156 (1.5 01); MW-IS7 (1.5 ft); and MW-161 (0.5 ft). Wells MW-154, MW-165A, MW-167

and MW-169) were changed to a single PDB and the depths were adjusted accordingly.

3.2.2 Recovery Wells

GroL1undwater samples were collected fromt recovery wells for comparison to monitoring well sample

results and for evaluation of'systemn effectiveness in reducing contaminant mass. Samples were collected

on I I April 2006 by MACTEC and on S November 2006 by e2M (Table 3-I1).

For the e 2M sampling event, the recovery well pumps were shut down prior to collecting samples to

prevent the pumps from cycling. During sampling each pump was restarted, allowed to run for a few

minutes prior to sample collection and shut down after sampling. Samples were collected from the

sample port on the recovery well heads. The valve was slowly opened and the extracted groundwater was

allowed to slowly Fill 40-rnI vials preserved with hydrochloric acid. After sampling was completed, all

recovery well pumps were re-started. The samples were sent to Kemnron Laboratories for VOC analysis by

USE PA method SW8260B.

3-2
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3.3 EFFLUENT SAMPLING

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

contaminant mass removal. The effluent samples were collected from the groundwater extraction system

at the discharge loop located adjacent to Person Avenue at the north property line of DDMT- The valve

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

containers.

Effluent samples were collected on 27 February, 4 April and 27 July by MACTEC and on 8 November

2006 by e2M . The February and July samples were submitted for VOC analysis by USEPA method

SW8260B and the April and November samples were submitted for VOC analysis by USEPA method

SW8260B3, SVOCs by USEPA method SW8270C, and metals by USEPA method SW6O01083. Samples

collected by MACTEC were sent to Environmental Testing and Consulting, Inc., (FTC) and samples

collected by e2M were sent to Kemron Environmental Laboratories.

3.4 QUALITY ASSURANCE/QUALITY CONTROL SAMPLES

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

groundwater was the only matrix analyzed, samples were collected from three sources: monitoring wells,

recovery wells, and effluent discharge.

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

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

approximately every 10 samples and I MS/MSD was collected for every 20 samples. Laboratory QA/QC

included surrogate spikes, method blanks, laboratory control samples, and MS/MSD analysis. The

sampling and analytical methods are described in the RA SAP (MACTEC, 2004). A duplicate and

MS/MSD was also collected from the recovery wells and an additional duplicate and MS/MSD was

collected from the effluent discharge-

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

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

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

laboratory.
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4.0 SUMMARY OF MONITORING RESULTS

Fhc results of the water level measurements and analysis of groundwater and effluent samples for system

monitoring are discussed below.

4.1 WATER LEVEL MEASUREMENTS

Water level measurements collected on 10 to I I April 2006 by MACTEC and on 26 October 2006 by
e2M arc shown With resulting groundwater elevations on Table 3-2. Groundwater elevations in the fluvial
aquifer are highest northeast of Dunn Field (240 feet misl at MW-128) and decrease to the southwest (209
feet msl at MW-127). The groundwater elevations in) the intermediate aquifer ranged from approximately

174 feet msl in MW-38 south of Dunn Field to 154 feet msl in MW-37 west of Dunn Field. Groundwater
elevations in MW-67, which is screened in the Memphis Sand, were approximately 155 feet insl. The
variation in water levels in the fluvial aquifer monitoring xvells is primarily due to the elevation of the
underlying clay of the Jackson Formation/Upper Claibornei Group. The variation in water levels between
wells screened in the intermediate aquifer is likely due to higher water levels near areas of recharge from

the overlying fluvial aquifer.

The groundwater elevations at monitoring wells screened in the fluvial aquifer decreased approximately 2
Ibet from April to October 2006. This is likely due Ic the low precipitation in the summer and fall of
2006. Wells screened in the intermediate aquifer and thle Memphis aquifer decreased approximately 10

feet.

Groundwater elevation contour m1aps for the Apr il and October measurements are shown on Figures 4-1
and 4-2. Groundwater flow is to the west in the area of the Groundwater IRA system. The 'naps show a
trough in groundwater elevations approximately 1.000 feet west of Dunn Field, with flow apparently

diverging to the north and south.

4.2 ANALYTICAL RESULTS

Analytical results for groundwater samples from monitoring wells and recovery wells and effluent
samples collected during the second half of'2006 are presented in Appendix C. The analytical results for
samples collected during the first half of 2006 were presented in the Seini-Annmal Status Report - 2006,

Year Rig/it [First I/a/Rev. I (MACTFC, 2006).
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Positive results summaries for the October groundwater samples, including analytical results for all

constituents detected above the reporting limit in one or more samples, are shown on Table 4-1 for

monitoring wells and on Table 4-2 for recovery wells. Analytical results for the effluent samples, with

the applicable permit limits, are shown on Table 4-3.

erm perfonned data quality evaluation (DQE) of the laboratory data packages for the October-November

samples to qualify data relative to the data quality objectives (DQOs) in accordance with the RA SAP.

Qualification of the analytical data is shown in the tables and discussed in the following sections. DQE of

the laboratory data packages for samples collected in April was performed by MACTEC. The DQE

narratives are presented in Appendix D.

4.2.1 Groundwater

The following discussion of groundwater analytical results focuses on concentrations detected above the

reporting limit for the nine CVOCs detected persistently at Dunn Field: CT, CF, DCE, tDCE, cD)CE,

PCA, PCE, TCA, and TCE. Vinyl chloride (VC), a significant CVOC degradation product, is also

dIi scus sed.

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

concentrations (TCs) from Table 2-2 10G of the Dunn Field Record of Decision (CH2M HILL, 2004), as

listed on Tables 4-1 and 4-2. The April 2006 and October 2006 analytical results for these nine VOCs are

presented on Figures 4-3 and 4-4, respectively. The historical results for these nine VOCs in all the wellIs

in the currcnt sampling program are included in Appendix E.

4.2.1.1 Monitoring Wells

During the October 2006 semiannual sampling event, 76 groundwater samples were collected from 50

monitoring wells. Samples were analyzed for VOCs only. The October 2006 data are usable with

qualifications as described below (refer to Table 4-1 and Table C-I):

* Two samples were "B"-qualified for methylene chloride based on method blank results.
The "B"-qualified data were reported at very low levels and therefore should not

adversely impact data quality.

* TCE results in one sample, bromodichloromethane in one sample, and 1,1,2,2-PCA in

one sample were qualified as estimated and flagged "J" based on MS/MSD performance.

* Bromodichloromethane detects in ten samples and acetone detects in five samples were
qualified as estimated and flagged "J" based on high LCS recovery.

4-2
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Any result reported below the RL but above the method detection limit (MDL) was flagged "J" and

considered an estimated result (unless overridden by other QC flags). Analytical results for groundwater

samples from monitoring wells with concentrations above the reporting limit are summarized below.

* CT was reported in 13 monitoring wells, with a maximum concentration of 37.8
micrograms per liter (ptg/L) in MW-7 I. The MCL (5 pg/L) was exceeded in 9 wells. The
TC (3 pg/L) was exceeded in 13 wells.

* CF was reported in 29 monitoring wells, with a maximum concentration of 303 pg/L in
MW-71. The MCL for trihalomnethanes (80 jgg/L-) was exceeded in 3 wells. The TC (12
pkg/L) was exceeded in ten wells.

* DCE was detected in 10 monitoring wells, with a maximum concentration of 6l.6 ptg/L at
MW-130. The MCL (7 ptg/L) was exceeded in 4 wells. The TC was also 7 ptg/L.

* tDCE was detected in 21 monitoring wells, with a maximum concentration of 22.8 Pg/L
in well MW-158AB. The detected concentrations did not exceed the MCL of 100 pg/L or
TC of 50 ptg/L.

* eDGE was detected in 27 monitoring wells, with a maximum concentration of 151 pig/L
in well MW-77. The MCL (70 pig/L) was exceeded in 6 wells. The TC (35 ptg/L) was
exceeded in 16 wells.

* PCA was detected in 28 monitoring wells, with a maximum concentration of 14,300 Pg/L
in well MW-77. An MCL has not been set for PICA. The TC (2.2 pig/L) was exceeded in
26 wells.

* PCE was detected in 3 1 monitoring wells, with a mnaximumLI concentration of 1 12 ptg/L at
MW-130. The MCL (5 itg/L) was exceeded in 16 wells. The TC (2.5 pg/L) was exceeded
in 30 wells.

* TCA was detected in 13 monitoring wells, with a maximum concentration of 77.4 ltg/L
in MW-155T. Tile MCL (5 ptg/L) was exceeded in 8 wells. The TC (1.9 ptg/L) was
exceeded in 14 wells.

* TCI3 was detected in 35 monitoring wells, with a maximum concentration of 6,500 [ig/L
at MW-77. Thle MCL (5 pg/L) was exceeded in 32 wells. The TC is also 5 Pg/L.

* VC was detected in two monitoring wells (MW-70 and MW-163) at concentrations of
64.2 and 3.63 pig/L, respectively. The MCL (2 iig/L) was exceeded in both wells. A TC
has not been set for VC.

4.2.1.2 Recovery Wells

Eleven groundwater samples were collected firom I I recovery wells. Samples were analyzed for VOCs

only. The November 2006 data are usable with the following qualifications (refer to Table 4-2 and Table

C-2):

*1, 1,2,2-P)CA, in one sample (RW-7) was flagged "J" and qualified as estimated based on
MS/M SD performance.
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Any result reported below RL but above MDL was flagged "J" and considered an
estimated result (unless overridden by other QC flags).

Analytical results for groundwater samples from recovery wells with concentrations above the reporting

limit are summarized below.

* CT was detected in 8 recovery wells, with a maximum concentration of 24.5 .tg/L in
RW-1. The MCL (5 pg/L) was exceeded in 5 wells. The TC (3 pg/L) was exceeded in

five wells.

* CF was detected in I I recoversd wells, with a maximum concentration of 650 Pg/L in
RW-IA. The MCL for trihalomethanes (80 pg/L) was exceeded in 2 wells. The TC (12

jLg/L) was exceeded in five wells.

* DCE was detected in 2 recovery wells, with a maximum concentration of 18 Pg/L in
RW-9. The MCL (7 pg/L) and TC (also 7 pg/L) were exceeded only in RW-9.

* tDCE was detected in 1 0 recovery wells, with a maximum concentration of 43.7 ~tg/L in
RW-8. The detected concentrations did not exceed the MCL of 100 Pig/L or TC of 50

p g/L.

* cDCE was detected in 11 recovery wells, with a maximum concentration of 162 gg/L i n

RW-8. The MCL (70 pg/L) was exceeded in 2 wells. The TC (35 pg/L) was exceed in
four wells.

* PCA was detected in 10 recovery wells, with a maximum concentration of 230 Pg/L in

RW-4. An MCL has not been set for PCA. The TC (2.2 ptg/L) was exceeded in 8 wells.

* PCE was detected in I1I recovery wells, with a maximum concentration of 20.4 Pg/L in
RW-9. The MCL (5 pg/L) was exceeded in 7 wells. The TC (2.5 pag/L) was exceeded in

nine wells.

* TCA was detected in 6 recovery wells, with a maximum concentration of 5.91 lig/L in

RW-4. The MCL (5 pg/L) was exceeded in 2 wells. The TC (1.9 ptg/L) was exceeded in
five wells.

* TCE was detected in I1I recovery wells, with a maximum concentration of 294 gg/L in

RW-4. The MCL (5 j~g/L) and TC (also 5 pg/L) were exceeded in all I I wells.

* VC was not detected in any of the recovery wells sampled.

4.2.2 Effluent Samples

Effluent discharge samples were collected in 11I April 2006 by N4ACTEC and on 8 November 2006 by

e2M. The November 2006 data are usable with the following qualifications (refer to Tablc 4-3 and Table

* I1,1I,2,2-PCA, chloroform, cDCE,and tDEC results in the Main Discharge sample were
flagged "J" and qualified as estimated based on MS/MSD performance.

* The Main Discharge sample was "B"-qualified for antimony based on method blank
results. The "B"-qualified data were reported for a non-C VOC and therefore, should not
adversely impact data quality.
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* The iron result in the Main Discharge sample was flagged "J" and qualified as estimated
based on high MS recovery indicating a potential for high bias.

* Any result reported below RL but above MDL was flagged "J' and considered an
estimated result (unless overridden by other QC flags).

The analytical results are compared with the permit discharge limits in Table 4-3. All results were below
thc permit limits.
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5.0 CONCLUSIONS AND RECOMMENDATIONS

5.1 SYSTEM OPERATIONS

The system operated as intended during most of 2006 with an average operational run time of 94-6

percent. System repairs are summarized in Table 5-1.

The average system extraction/effluent discharge rate ranged from 42.6 gallons per minute (gpm) in

January to 71.3 gpm in November. The total discharge was approximately 30.2 million gallons (a

decrease of 2.3 million gallons from 32.5 million gallons discharged in 2005). This 2006 discharge

quantity was calculated using twice monthly recorded flow rates from individual wells. Approved one-

time discharges from well installation/development and sampling activities at IJIJMT totaled 40,484

additional gallons.

Figuire 5-I shows the ICE and total VOC concentrations measured at the effluent metering station since

1998. In 2006, the concentrations decreased in February and May, increased in August and decreased in

November. The effluent discharge limits were not exceeded during the reporting period. Approximately

40.5 pounds of TCE and 96.4 pounds of total VOCs were removed from the fluvial aquifer in 2006, as

calculated using the cstimates in the monthly reports. This compares with 51.6 pounds of TCE and 126.6

pounds of total VOCs calculated as removed in 2005. The reduction in mass removal in 2006 resulted

from the deciease in TCE and total VOCs in the effluent samples and, to a lesser extent, the reduction in

total discharge volume.

5.2 SYSTEM MONITORING

The analytical results for the monitoring wells are summarized in Table 5-2, which shows the nine

persistent CVOCs detected above the reporting limit for PI)Bs in each well. Of the 50 wells sampled in

October 2006, 39 wells contained one or more of the nine CVOCs above reporting limits and 35 wells

had concentrations above the MCL or TC. Total CVOC concentrations for the wells sampled in October

and November 2006 are shown on Figure 4-4.

Table 5-2 shows the variation in concentrations in the wells with multiple PD)Bs. Multiple PDB samplers

were limited to 21 recently installed wvells and 4 wells (MW-31, MW-68, MW-69 and MW-7O) that

previously had observable variation in concentration with depth.
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Of the 21 recently installed wells with multiple PDBs, eight wells (MW- 145, MW-l153, MW- 154, MW-

156, MW-167, MW-168, MW-169 and MW-171) had very low concentrations or little variation with

depth. These eight wells were reduced to a single PDB for 2007. Five wells (MW-149, MW-152, MW-

158, MW-165 and MW-166) had moderate to high concentrations (50 to 5000 pg/L) with little variation

between samples. In wells with greater variability, four wells (MW-148, MW-158A, MW-168A, and

MW- 170) had higher concentrations in the shallower samples and five wells (MW-ISO5, MW- 15 1, MW-

155, MW- 1 59, and MW-I 65A) had higher concentrations in the deeper samples.

Of the four wells with previously observed variability, MW-70 had high concentrations (>5000 pg/L) in

both samples, with higher concentrations reported in the shallower samples. Well MW-31I had relatively

low concentrations (<50 ptg/L), with slightly higher concentrations in the deeper sample. Wells MW-68

and MW-69 had low concentrations (<10 pg/L) with slightly higher concentrations in the shallower

samples. Wells MW-68 and MW-69 were reduced to a single PD8 for 2007.

Analytical results for the monitoring wells in the Early Implementation of Selected Remedy area are

shown in Table 5-3, which also includes the baseline and post zero-valent iron injection results. In the

three wells onl the upgradicrnt edge of the injection area, the October 2006 CVOC concentrations were less

than half thle baseline concentrations in MW-54, while concentrations in MW-I5O and MW-16O were

similar to the baseline results. CVOC concentrations in MW-I5O were significantly higher in October

than in April. The October CVOC concentrations in MW-155, theconly monitoring well in the central area

of injections, had results approximately twice that of' the baseline readings. Of the three wells on the

downgradient edge of the injection area, CVOC concentrations in MW-158A and MW-158 were similar

to the baseline results, whilecconcentrations in MW-159 remain somewhat lower.

Tfime trend plots are included in Appendix F for monitoring wells in the current sampling program where

constituents have been detected above MCLs or TCs. Where multiple sample results were available for a

samipling event (i.e., for wells with multiple PDB samplers), the higher result was plotted.

No modifications to the O&M or system monitoring program are being recommended.

5-2
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TABLE 3-I

WELL ACTIVITY SUMMARY

ANNUAL OPERATIONS REPORT - 2006
DUNN FIELD GROUNDWATER IRA - YEAR EIGHT

Defense Depot Memphis, Tennessee

Aquifer Water Level Groundwater Samples Groundwater Samples
Well Screened Measurement 11-13 April 2006 18-20 October 2006(')

MW-02 Fluvial X
MW-03 Fluvial X

MW-04** Fluvial X
MW-05 Fluvial X
MW-06 Fluvial X
MW-07 Fluvial X S S
MW-OS Fluvial X

MW-09 Fluvial X
MW-JO Fluvial X

MW-1Il Fluvial X

MW-12 Fluvial X

MW-13** Fluvial X
MW-14 Fluvial X

MW-15 Fluviai X
MW-19 Fluvial X
MW-28 Fluvial X

MW-29 Fluvial X
MW-30 Fluvial X

MW-31 Fluvial X M M

MW-32 Fluvial X S S

MW-33 Fluivial X S S

MW-34 Intermediate X

MW-35 Fluvial X
MW-36 Intermediate X
MW-37 Intermediate X S S
MW-38 Intermediate X

MW-40 Transitional X S S

MW-42 Fluvial X

MW-43 Intermediate X S S

MW-44 Fluvial X S S

MW-45 t * Fluvial X
MW-51 Fluvial X

MW-53 Fluvial X
MW-54 Fluvial X S S

MW-55** Fluvial X

MW-56 Fluvial X
MW-57 Fluvial X S S

MW-58 Fluvial X

MW-59 Fluvial X
MW-60 Fltivial X
MW-61 Fluvial X
MW-62 Fluvial X

MW-65 Fluvial X
MW-67 Memphis X S S

MW-68 Fluvial X M M

MW-69 Fluvial X M M

MW-70 Fluvial X M M

I of 3



TABLE 3-1I8

WELL ACTIVITY SUMMARY
ANNUAL OPERATIONS REPORT - 2006

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

Well Aquifer Water Level Groundwater Samples Groundwater Samples
Screened Measurement 11-13 April 2006 18-20 October 2006(')

MW-71 Fluvial X S S
MW-73 Fluvial X
MW-74 Fluvial X
MW-75 Fluvial X
MW-76 Fluvial X S S
MW-77 Fluvial X S S
MW-78 Fitivial X
MW-79 FILuVIal X S S
MW-SO Fluvial X

MW-S4** FILuVial X
MW-87 Fluvial X
MW-89 Intermediate X
MW-90 Intermediate X
MW-91 Fluviai X

MW-95** Fluviat X
MW-126 Fluvial X
MW-I27 Fluvial X
MW-I28 FILIVial X
MW-129 Fluvial X
MW-130 Fluvial X S S
MW-131 Fluvial X
MW-132 Fluvial X
MW-133 Fluvial X
MW-134 Fluvial X
MW-135 Fluvial X
MW-I44 Fluvial X S S
MW-I45 FILivial X M M
MW-147 FILuvial X S S
MW-148 FILuvial X M M
MW-149 FILuvial X M M
MW-150 Fluvial X M M
MW-15I Fluvial X M M
MW-152 Fluvial X M M
MW-153 Fluvial X M M
MW-I54 Fluvial X M M
MW-I55 Fluvial X M M
MW-156 FILuvial X M M
MW-157 Fluvial X S S
MW-158 Fluvial X M M

MW-158A Fluvial X M M
MW-159 Fluvial X M M
MW-160 Fluvial X S S
MW-161 Fluvial X S S
MW-162 Fluvial X S S
MW-163 Fluvial X S S
MW-I64 Fluvial X S S
MW-165 Fluvial X M M
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TABLE 3-1

WELL ACTIVITY SUMMARY

ANNUAL OPERATIONS REPORT - 2006

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

Aquifer Water Level Groundwater Samples Groundwater Samples
Well Screened Measurement 11-13 April 2006 18-20 October 2 0 0 6{i)

MW-165A Fluvial X M M

MW-166 Fluvial X M M

MW-166A Fluvial X S S

MW- 167 Fluvial X M M

MW-168 Fluvial X M M

MW-168A Fluvial X M M

MW-169 Transitional X M M

MW-l70 Fluvial X M M

MW- 171 Fluvial X M M

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

RW-OI A Fluvial X G C

RW-OIB Fluvial X G G

RW-02 Fluvial X G G

RW-03 Fluvial X G G

RW-04 Fluvial X G G

RW-05 Fluvial X G G

RW-06 Fluvial X G G

RW-07 Fluvial X G G

RW-08 Fluvial Ix G G

RW-09 Fluvial x (i G

Notes:
* * Indicates a pressure transducer is installed in the monitoring well.

C Grab samples from recovery well
M Multiple samples; Permeable Diffusion Bag (PDB) samplers at top and

bottom of saturated screened interval (two samples per well).
S Single sample; one PDB sampler at mid-point of saturated screened intervals

IX Water level measurement obtained
(1) Grab samples from recovery wells collected 8 November 2006
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TABLE 3-2

WATER LEVEL MEASUREMENTS
ANNUAL OPERATIONS REPORT -2006

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

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

Aquifer Elevation 10 toIlI April 2006 14) 26 October 2006 141

Well ID Screened (ft, MSl) (ft. btoc) (ft, Msl) (ft, btoc) (ft. msl)
MW-02 FIluVIal 292.04 30.49 261.55 -- --

MW-03 FILIVial 292.35 68 58 223.77 71.3 7 220.98
MW-04 FlUvral 301.61 74.78 226.83 77.65 223.96
MW-05 FILuVial 304.64 Dry Dry Dry Dry
MW-06 FILuVial 289.11 63.64 225.47 65.95 223.1 6
MW-07 FILvial 295.10 66.68 228.42 69.37 225.73
MW-08 FILuvial 292.59 62.17 230 42 64.60 227.99
MW-09 FILuvial 304.32 76.00 228.32 78.66 225.66
MW-b0 Fluvial 288.79 63.81 224.98 66 59 222 20
MW-1IS Fluvial 299.47 74.79 224.68 77.75 22 1.72
MW-12 FILuVial 30 1.30 76.40 224.90 77.45 223895
MW-13 FILuVial 300.01 73.11 226 90 75.79 224.22
MW-I4 FILuVial 302.22 74.23 227.99 76.10 226.12
MW-IS FILuVial 295.12 68,91 226.2 1 71.31 223.81
MW-I9 FILuvial 290.57 85.04 205 53 87.16 203.41

MW-28i1) FILuVial -- 55.82 -- 58.2 1 --

MW-29 F7Luviat 273.22 38.77 234.45 41.46 231.76
MW-30 Fltuvial 275.14 46.64 228.50 47.50 227.64
M W-31 Fluvial 290.37 69.73 220.64 70.66 219.71
MW-32 F LuV IaI 285.38 63.32 222,06 63.63 221.75
MW-33 Flurvial 280.71 55.49 225.22 55.88 224.83
MW-34 Intermediate 299.97 130 51 169 46 140.84 i159.13

MW-35M2 ' Fluvial 301,65 76.85 224,80 79.61 222.04
MW-36 Intermedciate 3 10.24 144.73 165,51 157.11 153.13
MW-37 Icntermedate 284.91 1 20 01 164.90 1 30.45 154.46
MW-38 Interm~ediate 307,45 127.00 180.45 133.73 1 73.72
MW-40 Transitional 262.23 77.39 184.84 82,60 179.63
MW-42 FIluViad 274,83 53.32 221.51 54.08 220.75
MW-43 Intermediate 284.99 119.10 165.89 128.08 156.91
MW-44 Fluvial 269.07 54.14 2 14 93 55.60 213.47
MW-45 FluOVial 293.22 55.02 238 20 57.31 235.91

MW-49"'' FILuVial 3 10.49 78.60 231 89 81.00 229.49
M W-51 Fluvial 275 23 40,55 234.68 40.75 234.48
MW-53 FILuVial 306 38 73,45 232.93 75.12 231.26
MW-54 FIItVial 295.35 79.67 2 15 68 80 I8 215.17
MW-55 Fluvial 292.08 70.96 221 12 72 30 219.78
MW-56 Fluvial 293.60 67,27 226.33 68.96 224.64
MW-57 Fluviai 290.77 63.40 227.37 65.55 225.22
MW-58 Fluvial 290.5 1 63.3 1 227 20 65.09 225.42
MW-59 Fluvial 300.1 3 74.21 225.92 77.06 223.07
MW-60 Fluvial 296.86 70 69 226 1 7 73 56 223.30
MW-61 Fluvial 294.04 67.43 226.61 70.21 223.83
MW-62 FIluVial 293,65 93.23 200 42 93.50 200.1 5
MW-65 FILuVial 263.22 5.83 257 39 14 65 248.57
MW-67 Memphis 278.2 1 1 13.25 164.96 123.25 154.96
MW-68 FILuvial 291.69 67.80 223.89 68.95 222.74
MW-69 FILuVial 3107.02 82.84 224.18 8 4.01 223.0 1
MW-70 1FLuVial 304.99 80.44 224.55 81.52 223.47
M W-71 Flovial 294.40 70 68 223 72 70 26 224.14
MW-73 Fluvial 300,65 75 08 225 57 78.80 221.85
MW-74 FILIVmi 303 68 78 79 224,89 81.55 222.1 3
MW-75 Fluvial 303.61 79.96 223.65 8 1.75 221.86
MW-76 FIliviaI 302,7 1 83 43 2 19.28 84.30 2 18 4 1
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TABLE 3-2
WATER LEVEL MEASUREMENTS

ANNUAL OPERATIONS REPORT - 2006
DUNN FIELD GROUNDWATER IRA - YEAR EIGHT

Defense Depot Memphis, Tennessee

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

Aquifer Elevation 10 tollI April 2006(4' 26 October 2006 14)

Well ID Screened (ft, MS[) (It, btie) (ft, musl) (ft, btoc) (ft, msl)
MW-77 FIUVial 304.42 81.60 222.82 82.50 221.92
MW-78 Fluvial 275.00 48.05 226.95 48.84 226.16
MW-79 Fluvial 285.03 70 45 214.58 70.94 214.09
MW-SO Fluvial 273.81 59.37 214.44 59.62 214.19

MW-84 Fluvial 311.1 5 81.74 229 41 83.71 227.44

MW-87 Fluvial 294.93 70.08 224.85 72.21 222.72

MW-89 Intermediate 303.98 111.90 192.08 I116.48 187.50
MW-90 Intermediate 304.19 I112.31 191.88 116.71 187 48
MW-91 Fluvial 291.99 66.53 225.46 69.1 1 222.88

MW-95 Fluvial 259.43 27.24 232.19 29.00 230 43

MW-126 Fluvial 252.22 17.11 235.11 21.20 231.02

MW-127 Fluvial 268.71 5 8.33 210.38 60.10 208.61
MW- 128 Fluvial 284.14 40 06 244.08 44.58 239.56

MW- 129 FILuvial 293.01 55.78 237.23 57.00 236.01

MW-130 FlUVial 293 20 54 96 238.24 57.70 235.50

MW-l131 FILuVial 300 64 74 79 225.85 77.48 223.16

MW-l32 FILIVIal 300.73 75.18 225.55 77.91 222.82
MW-133 Fliivial 300.89 75 28 225.61 78 04 222 85
MW4134 FIluVIal 300.81 75.43 225.38 78.16 222 65
MW-135 FILuvial 300.53 75.10 225.43 77 84 222.69
MW- 144 FIluVIal 291.60 73.21 218.39 73.97 217.63

MW-145 FILuvial 284.72 69.48 215 24 71.61 213.11
MW-147 Fluvial 289.72 70.38 2 19.34 71.25 218 47

MW-148 Fluvial 294 71 77.60 217.11 78.26 216 45

MW- 149 Fluvial 287 IS 71.85 215.33 72.35 2 14 83

MW-I50 Fluvial 296 81 80 69 216.12 81.35 2 15.46

MW-151I FILIVial 284.27 69.12 21 5.1 5 69.60 214 67

MW-152 Fluvial 289 59 74.62 214.97 76.83 2 12.76

MW-153 FILuvial 279.1 7 64.76 2 14.41 66.92 2 12.25

MW-154 FILuVial 273.81 56.31 2 17.50 56.78 217.03

MW-155 FIluvial 291.65 75.94 215.7! 76.54 215.11

MW-156 FIluvial 269,1 5 55.89 213.26 56.28 212.87

MW-157 FILuvial 286.78 69 65 217.13 71.32 215 46

MW-158 Fluvial 294.071 79.10 214.97 81.20 21 2.87

MW-158A Fluvial 293.95 79.01 214.94 81 09 212.86

MW-159 Fluvial 286 33, 71.27 215.06 71.69 214.64

MW-160 Fluvial 294.00 77.95 216.05 80 24 213.76

MW-161 FILuVial 296.40 77.1i8 219.22 77.90 218.50
MW-162 FILIVial 299.70 80.84 218.86 81.68 218.02

MW-163 FILIVIal 290.63 72.68 217 95 75.08 2 15.5 5

MW- 164 FILuvial 287.48 68.99 218.49 69.63 217.85

MW-165 FILuVial 287.06 72.16 214.90 72.40 214.66

MW-165A FIluVIal 287.26 72.44 214.82 72.86 214.40

MW-166 FILuvial 283 44 68.31 215.13 69.78 213.66

MW-166A Fluvial 283 45 68 31 215.14 68.75 214 70

MW-167 Fluvial 284 82 70 24 214.58 70.80 214.02
MW- 168 Fluvial 283.95 69.26 214 69 71.31 21 2.64

MW-168A Fluvial 283.2 68.54 214.66 70.60 212.60

MW-169 Transitional 261.90 71.86 190.04 74 96 186.94

MW-I 70 FIluVial 273.75 5 7.53 216.22 58.10 215.65

MW-171 FILIVial 27 1.02 55 14 215.88 57.35 213.67
PZ-02 FILuvial 284.39 40 08 244.31 45.60 238 79

2 oJ`3
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TABLE 3-2

WATER LEVEL MEASUREMENTS
ANNUAL OPERATIONS REPORT - 2006

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

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

Aquifer Elevation 10 tollI April 2006t4' 26 October 2006 (4)

Well ID Screened (ft, msl) (ft, btoc) (ft. msl) (ft, btoc) (ft. msl)
RW-01 FlUvial 295 71 68 5 227 21 70.52 225.19

RW-OI A FlUvial 295.42 69.5 225.92 71.32 224.10
RW-0 I13 FlUvial 289.17 66.8 222.37 68 12 221.05
RW-02 FPLuVial 289.92 65.9 224.02 68.70 221.22
RW-03 Fluvial 299.34 74.7 224.64 75.39 223.95
IRW-04 Flovial 305.11 78.2 226.91 82.82 222.29
RW-05 Fluvial 307.1i3 84.1 223 03 90 00 217.13
RW-06 Flovial 304.56 79,0 225.56 85.20 2 19.36
RW-07 Fluvial 297.44 -- -- 74.55 222.899
RW-08 Fltovial 292.99 72 220.99 72.50 220 49
RW-09 Fluvial 290.67 66.4 224 27 69.31 22 1.36

Notes:
II, ills] b'et nmean sea level
ft. bloc bect below top of easing
NA Not Applicable, well installed iol lowing water level ineas~roleiets.
-- Not Me~Asored

I1) Probable measurement error
(2) The lop of casing at MW-28 was lowered onl 7 August 2005 dlue to road construIctio and has not been resurveyed.
(3) The M W-3 5 top of casing elevation hias been revised to 301.65 ft. based oti Ihe Well IInsiallation Diagram; the previous

elevation of 300.46 1I. is believed to be in error.
(4) D~epths to groundwater in recovery wvells are fromr transducer roCaSuarenicaits obtained onl 9 April and forom manual readings

made during ihe weekly inspection onl 27 Ociober.

3 of 3



8 84 3 2
'TABLE 3-3

PDB SAMPLE INTERVALS - OCTOBER 20016
ANNUAL OPERATIONS REPORT - 2006

DUNN FIELD GROUNDWATER IRA -YEAR EIGHT
Defense Depot Memphis,'rennessee

Sample Midpoint Depth Sample Midpoint Depth
Dale Measured WVell Depth to Water Interval - I Interval -2

Monitoring WVelI Collected Depth (ft bgs) (feet bloc) (feet betoc (feet bloc)

MW.07 10/18/2006 73 18 67 63 68.9 NI

MW-31 10/18/2006 83218 70.71 71.6 77 1

MW-32 10/19/2006 681)8 65.32 65 I NI
MW-33 10/20/2006 62 70 NA 58 0 NI
MW-37 10/19/2006 184 68 133 03 173 2 NI
MW-40 10/19/2006 95 53 84 41 90.0 NI
MW-43 I0/1I9/2006 171 71 130 85 165 5 NI

MW-44 10/1912006 74 36 56.33 69 0 NI

MIW-54 10/19/2006 97 18 8L88 89 5 NI

MW-57 10/20/2006 7021 63,94 66.6 NI

MW-67 10/19/2006 >200 124,26 267 5 NI

MW-68") 1 0/19/2006 81 56 70 78 74,5 80.5

MW-69i" 10/20/2006 95 58 84 13 86.2 90.

MW-70 10/20/2006 93 73 81 53 83 3 88.8

MW-71I 10/20/2006 78 10 70 30 72 3 N I

MW-76 10120/2006 93 98 84 33 88 2 NI

MW-77~" 10/20/2006 89.18 82.45 84 9 NI

MW-79 10/18/2006 104,78 71 00 92.0 NI

MW-130 10/20/2006 81102 56.10 69.5 NI

MiW-144 10/19/2006 76 28 74 00 74.4 NI

MW-145... 10/19/2006 96 66 69.99 78.6 94 6

MW-147 10/18/2006 7791 71 25 73 7 NI

M\V-148 10/I18/2006 87897 78.29 79 5 85 5

MIW-149 10/f119/2006 99 96 72,42 83 6 98.5

MW-I50 10/19/2006 915i7 81 35 82 2 90 5

MW-i5l 10/18/2006 96 69 69 70 78 5 94 5

MW-152 10/18/2006 108 82 75 19 92 9 1079

MW. l53 .. 10/18/2006 96)33 65.30 79 I 95 I

MW- 154 .. 10/ 19/2006 66 84 56 85 57 6 65 5

MW-155 10/18/2006 95)37 76.56 75 5 93 5

MIW.15611 10/19/2006 69411 56 27 57 2 66 8

MW-157 10/19/2006 77 11 70 32 73 3 NI

MW-I158 10/19/2006 106 60 79 59 93 1 104 1

MW-158A 10/19/2006 93 28 79 50 81 5 9IA

MW-159 10/1 8/20106 99 3! 71.73 81 I 97 1

MW-160 10/I18/2006 85 77 78 52 80 8 NI

MW-161l 10/19/2006 81,39 77 92 79 9 NI

MW- 162 10/19/2006 86.69 81 66 83 7 NI

MW- 163 10/192006 76.77 73 42 74 9 NI

MW~- 64( 10/19/2006 75 28 69 56 72 6 NI

MW-165 10/18/2006 103.01 72,71 89 9 100 4
MW.165A 10/18/2006 86 40 72.95 73 9 84 5
MW- 166 10/20/2006 100 05 68 97 87 3 97 8

MW-166A 10/20/2006 83 29 68 94 75.3 Nt

NIW- 167".. 10/18/2006 82 68 71.90 72.3 80 7

MW-168".. 10/19/2006 120 50 69 74 108 6 119 1
MWV-168A 10/20/2006 88 22 69 09 76 4 86 9

MW-169
1 1' 10/19/2006 88 15 80.41 77 4 86 2

MW-170 I10/119/2006 79.78 58 14 61 7 77 7

MW-171"' 10/19/2006 68 32 55~80 57 2 67 5

Notes:
NI Not installed
bgs Below ground Surance
bloc Below top of casing
(I) These monaitoig wells had the secon~d PDB deleted and replaced with a new, PDB midway between the original sampling points after

Sample collection
(2) Based on the treasur.ed water levels in October. the midpoini depth for the replacement PDBs in, the tipper interval was increased 0n ihe

foellowing wc]l MW-32 (0 5 ft). MW- 144(0O5 ft). MW-148 (0 5 ft); M1W-I 50 (I 0 fl), MIW-I 55(1 5 fi). MW- 1 56 (I 5 ft), MW-I 57 (I 5

ft). and MW-I161 (0 50f)
(3) Replacement PDt3s were I8 itches in length, except ii MIW-77 which has a 24-inch PDB dtie In availability
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TABLE 4-3 8 4
EFFLUENT SAMPLE RESULTS

ANNUAL OPERATIONS REPORT -2006
DUNN FIELD GROUNDWATER IRA -YEAR EIGHT

Defense Depot NMeanphis, Tennessee

Industrial permit Discharge Linmits
Sample Site ID Monthly Average Instantaneous EFFLUENT-0206 EFFLUENT-0406 EFFLUENT-0706 EFFLUENT-I1106
Date Collected Maximum Level lDailv Maxiniurn 2/27/2006 4111/2006 7/27/20116 11/8/2006

Ofl - E150.1
pH 6.0 6.5 6 NC

Volatile 0Organie Compon o.ds - S W82601 II i0/I
1, 1, I -Trichlorocthane I0 20 NI) ND NI) ND
1, 1.2.2-Tctachtor,,cthanc 500 1000 82 8 74 9 130 60,9J
1, 1 2-Ti ichlor oethanc 50 100 I 91 I 83 1.73 1.21
1.1I -IDichlorol (hene SE0 100 0 3 7 5I 7 IS 6.79
Carboni Ietachlordd 20 40 3 26 2 24 4,06 1.08
Chliototrmt 00 400 30 21.9 32 2 7,661J
cis- I 2-IDichlorot hClcnc 80 100 6(19 50 5 70 6 66 91
Meiliylene chloride 10 20 ND NI) 1,93 N[)
1Tetiachloroclltette 60 120 17.3 12 6 IS 9 15.9
FoIloene 20 40 ND) NI) ND ND

Irans-l1,2-D~ichloroethece 50 100 14 8 11,6 15.5 17.71I
'I ricltlroethecii 400 800 153,1 1271I 1897 151J

oltal Metalsk -SW6II110~1 tie/I,
Alomnin .. 1((10 2000 - NI) NI)
Arsenic 40 10.NI)D NI)

Fitiriuto ~~~~~~~N S N S 103 .100

Cadmioj ... I0 20 .NI)D NI)
Calcium N S N S .24,100 .21.600

chrotmitnl 2010 4010 3 6 1 - N D
Coppcr 2(00 4(00. 2 3 - N D
tion 10,000 20.000 588 1 - 138,1

L~ead 15(1 300 .64 - NI)
Magitesiom NS NS 12.300 - 11.300
mtangatisc 5 NS NS 38 4 - 6 61 1
MerCUry I NI) - NI)
Nickcl 100 3001 8 5 . NI)
POtaSSIL11n NS NS .823 774 J
Sodmiu NS NS -25,100 -22,000

Zinc 300 1 (00 508 .1 44,7

Seini-vimlatile OrL'anic Coimpocundls - SW8270)B jig/I,
13,s (2-clhylhexyl) Phlhnalcl 10 20 .NI) .ND)

IDi-.. -boyl Phth~iItile 30 611 8 531 J N [
Naphthalene I( 20 -NI) ND
Phlenol I0 20 .NI) .NI)

N cmtes:
Es Ftimated result batsd on QC dattt or below the teporfing lItitI,

NI) Not detected above (lie reporling filitai
NS DItschwage limit not establislied in tgrcementa

NC Not Colleeted
Not Aitaly~cd

I of~ I



8384 4 6 TABLE 5-I

SYSTEM REPAIRS, 2003 THROUGH 2006
ANNUAL OPERATIONS REPORT -2006

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

REPAIRS/REPLACEMENT _ _____

Recovery Year Percent Flowmeter Pressure Level Flow Cnrle

Well Operational Pump Flowmieter Actuator Transducer Relay Relay Cnrle

RW-I 2003 67 I
2004 95
2005 100 II I
2006 100 ____

RW-1A 2003 100
2004 97
2005 100 I I I

_____ ____ 2006 99 __ __

RW-11B 2003 100
2004 85
2005 52 1 1 I I

_____ ____ 2006 94 __ _ __ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _

RW-2 2003 100
2004 83
2005 42 2 1 1 I 3

_____ ____ 2006 92 1 _ _ _ _ _ _ _ __ _ _ _

RW-3 2003 100
2004 98 I 2
2005 100 I I

____ ____ 2006 100 2 _ _ _ _ _ _ _ _

RW-4 2003 75
2004 78 I 2

2005 87 1 2
2006 8i I_ _ _ _

RW-5 2003 100 2
2004 95
2005 55 I I 2 1
2006 96 1 1_ _ _ _ _ _ _ _ _ _ _

RW-6 2003 t00
2004 97
2005 100
2006 l00 ___

RW-7 2003 100
2004 92
2005 80 2 2 I

_____ ____ 2006 84 2 __ _ _ _ _ _ _

RW-8 2003 100
2004 88
2005 too

_____ ____ 2006 95 I I _ _ _ __ _ _ _ _

RW-9 2003 100
2004 98
2005 96 I 2

____ ____ 2006 100 _ _ _ II _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

I of I



TABLE 5-2 88 4 4
ANALYTICAL RESULTS BY SAMPLE INTERVAL

ANNUAL OPERATIONS REPORT - 2006
DUNN FIELD GROUNDWATER IRA - YEAR EIGHT

Defense Depot Memphis, Tennessee

PDB Sample Interval")
Well Constituent (Itg/L) lop Bottom

DCE 18.5

MW-07 CF 4.49
PCE 34.5
TCE 19.6
DCE 23.2 30.6

MW-31 PCE 0.714 J 7.58
TCE 3.85 12
PCA 21.7
CT 12.3

MW-32 CF 86
cDCE 3.53
PCE 1.63
TCE 38

MW-33 None ND
MW-37 None ND
MW-40 None ND
MW-43 None ND-

MW-44 CT 1.2 -

CF 0.467
PCA 572 -

TCA 2.54 -

CT 1.9 -

MW-54 CF 1.45 -

cDCE 19.6 -

PCE 2.78 -

tDCE 3.88 -

TCE 604 -

CT 31 -

MW-57 CF 5.67 -

PCE 4.02 -

TCE 28.7 -

MW-67 None ND -

PCA 5.67 0.457 J
CF 1.57 0. 165 J

MW-68 cDCE 1.06 ND

PCE 1.63 ND
TCE 5.76 0.485 1

MW-69 PCE 2.03 0.688 J
TCF 9.84 2.09

I of 6
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TABLE 5-2

ANALYTICAL RESULTS BY SAMPLE INTERVAL
ANNUAL OPERATIONS REPORT - 2006

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

PDB Sample lntervaI( 1~
Well Constituent (pg/L) Top Bottom

]'CA 9200 5850

TCA 10.1 25.7

DCE ND 1.89

CF 3.79 2.42

MW-70 cDCE 101 122

PCE 29.5 12.7

tDCE 19.7 17.4

TCE 3390 2180

VC ND 64.2

PCA 22.9 -

TCA 1.16 -

CT 37.8 -

MW-71 ~ CF 303 -

cDCE 11.7 -

PCE 7.34 -

tDCE 3.07 -

TCE 158 J -

PCA 2.58 -

MW-76 PCE 1.84 -

TCE 4.9 -

PCA 14300

TCA 17.4 -

CF 4.77 -

MW-77 cDCE 151 -

PCE 46.9 -

tDCE 19.1 -

TCE 6500 -

MW-79 ~ DCE 10.6 -
MW-79~~~TC .6

TCE 61.63 -

MW-130 PCE 112

TCE 60.5

PCA 2520

TCA 60.4

c:DCE 98.2
MW- 144

PCE 11.4

iDCE 19.2

TCE 1890

2 of 6



TABLE 5-2 8 4 4
ANALYTICAL RESULTS BY SAMPLE INTERVAL

ANNUAL OPERATIONS REPORT - 2006
DUNN FIELD GROUNDWATER IRA - YEAR EIGHT

Defense Depot Memphis, Tennessee

PDB Sample Interval")~
Well Constituent (pg/L) Top Bottom

MW-145 None ND ND

PCA 87.9 -

TCA 1.39 -

CF 2.66 -

MW-147 cDCE 41.2 -

PCE 3.92 -

tDCE 10.3 -

TCE 81.3 -

PCA 3.72 0.789

CF 1.74 0.I146 J

MW-I48 cDCE 34.3 ND
PCE 7.53 0.481 J
tDCE 10.7 ND
TCIE 74.1 2.28
PCA 21.3 23.1
CT 12.9 12.2
CF 8 1 95.5

MW-149 cDCE 3.15 7.81

PCE 1.44 1.27
tDCE 0.794 J 1.13
TCE 40 45.4
PCA 2040 8480
TCA 5.31 J1 14.6
DCE ND 0.619 J

MW-ISO CF ND 2.22
eDCE 38.1 77.1
PCE 7.13 J 1 3

tDCE 9.79 J 13 9
TCE 1430 2910
PCA ND 1.42

CT 0.558 J 6.19
MW-15I CF 0.287 J 16.9

cDGE ND 1.45
TCE 0.502 J 10.5

3 of 6



84 5
TABLE 5-2

ANALYTICAL RESULTS BY SAMPLE INTERVAL

ANNUAL OPERATIONS REPORT -2006

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

PDB Sample Interval(')

Well Constituent (pgIL) Top Bottom

PCA 4.87 3.86

CF 1.2 1.14

MW-152 ~ cDCE 10.9 12.7

PCE 13.4 10.8

tDCE 5.48 5.96

TCE 125 116

MW- 153 D)CE 4.19 4.87

MW-154 None ND ND

PCA 3190 4090

TCA 77.4 58.5

CF 1.57 2.1

MW-155 cDCE 67 72.2

PCE 10.4 13.8

tDCF 19.3 20.4

'TCE 1310 1810

MW-156 None ND ND

PCA 2.64 -

CT 9.25 -

CF 30.1 -

MW-157 cDCE 13.3 -

PCE 2.19

tDCE 2.7 -

TCE 148 1 -

PCA 410 36.2

TCA 14.9 0.618 J

CF 1.22 3.64

MW-158A cDCE 60.7 58.3

PCE 6.64 16.1

iDCE 19.1 22.8

TCE 678 301

PCA 4.41 3.73

CF 0.673 0.691

MW-158 ceDCE 5.6 5.96

PCE 7.22 8.49

tDCE 2.62 3.13

TCE 69.3 77.4
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TABLE 5-2 884 s
ANALYTICAL RESULTS BY SAMPLE INTERVAL

ANNUAL OPERATIONS REPORT - 2006
DUNN FIELD GROUNDWATER IRA - YEAR EIGHT

Defense Depot Memphis, Tennessee

PDB Sample Interval(')
Well Constituent (pgIL) Top Bottom

PCA 276 357
TCA 10.7 19.6

CF 0.807 1.02
MW-159 cDCE 37 55.4

PCE 0.93 1 2.63
tDCE 6.37 11 .2
TCE 935 1400
PCA 9.08

CF 3.35

M W-I160 cDCE 42.5
PCE 19.8
tDCE 17.8
TCE 307
PCA 1950
TCA 3.55 J

MW-161 cDCE 389.5

PCE 10.1
TCE 1640
PCA 162 J
CF 0.988

MW-162 cDCE 18.3
PCE 7.81
tDCE 5.05

TCE 445
PCA 538
TCA 17.3
CF 0.446

MW-16 3 cDCE 98.6
PCE 4.35

tDCE 17.2 -

TCE 527 -

VC 3.63 -

PCA 3.05 -

CT 16.8 -

CF 52.6 -

MW-164 cDCE 8.79 -

PCE 2.03 -

tDCE 1.49 -

TCE 92.6 -

5 of 6
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TABLE 5-2

ANALYTICAL RESULTS BY SAMPLE INTERVAL
ANNUAL OPERATIONS REPORT -2006

DUNN FIELD GROUNDWATER IRA - YEAR EIGHT

Defense Depot Memphiis, Tennessee

PDB Sample Intervaln)~

Well Constituent (pg/L) Top Bottom

P'CA 0.188 J 1.65

CT 0.505 J 4.91

CF 1.95 7.98

MW-165A cDCE 5.06 10.3

PCE 0.436 J 1.35

tDCE 0.89 J 2.22

TCE 86.7 165

PCA 2.63 3.5

TCA 0.343 J 0.655 J

CT 3.85 ND

MW- 165 CF 7.48 0.332

cDCE 12.9 14.6

PCE 1.1 1.23

tDCE 2.84 2.67

TCE 187 146

PCA 10.2 9.59

CT 16.5 1 4

MW- 166 CF 68.5 56.9

CDCE 5.41 4.44

PCE 1.68 1.44

TCE 43.7 35.6

PCA 5.15 -

CT 7.06 -

MW-166A CF 27.7 -

cDCE 2.14 -

TCE 24.3 J -

MW-167 NONE ND ND

MW-168 DCE 1.07 0.941 1

DCE 22.1 1.99

MW-168A CF 0.85 ND

TCE 1.32 0.289 J

MW-169 None ND ND

MW-170 DCE 3.52 ND

MW- 171 None N D ND

Notes:
(I) Passive Diffusion Bag Sample Interval, refer to Table 3-3 for depth

ND No COCs detected above reportinglimiiits

Bold Concentrations above M4CL or Target Concentration (PCA only)

6 of 6



lADLE 5-3 884
ANALYTIICAL, RESULTS, EiSR AREA

ANNUAL OPERAT IONS REPORT -2006
DUNN FIELD GROUNDWVATER IRA -YEAR EIG11T

Defens Dept Mem~phis, I..ns e

t4 .2
2 '

.II0 4
7- - ~ t .

S..',k [).,I D,,p~~~~~~~~~~~~~~h S~~~..PII E,.1 u ~ ~ ~ ~ ~ ~~0
UPCRADJENI ~ ~ ~ ~ ~ ~ ~ ~ ~ . 5

R/17n(4 761B~,6JJ 53J 20 5 20 2 21 E56 6 56 4J 1
IY27f(05 7 9 1 1 P-1 ZVI 111M, 3.4 7 4- 2 1.2 I 11 't 8 3 I 3

3/2220(5 71 ,2,, Nm VI 34 7 -9 .2=7 18 2P 4

4VIIII 1SmplOni 73 ep16 II Sample E3en 61 1 U1 7. 14 4 1.641 43 I 3 U 31

10/17/2100 73,7 IRAsFime 53)9 I8.120 I57 20 220 <56 5618.9 13 <56 643) 2266

/127/2005 749 01 Post I (i 25J)n3. 771 48 J 25J .25 <20 III0) I2) 8 25036 3.4

3/272(205 7500) 2Id 'os1 ZVI J) C ('' . 73H 39 25 127 12 461 10011122.2 04) I
31.17 6173/20005 7371 O&M '1`16 Sam pk 4.44 1 12451 65. 15. 1 2.1 25 7701 14 .6 I I5 5.43J

IIIl/I14 6 /212(05 747 4O&M PD 11~1*Sml 4.3 21 9 261 702 1415 .3.32 <0 I 85 3.9) 2.27 510
IIl4/02/20(0 747 4l&M 'D13 Samle .62 2116 54,38 0 <n 0 47 14.41.6 < 1 .36 <IJ 5 20I

4l/ /112106 737 IR Se,"i-n'Da3 1:< 19.9126803 41.2 121.3 0657 <I 7. I4 390 10363 2.66

0/12/20(14 7404 IRA Selinem 115(4 21110 68)2 <5( 2 <250 <250 772110 604 <250 <245(I

1/2720105 750 1 I"-tI"s ZVI '113CC110111 (0 2101) 69 I4 <12 <12 3608 10) <021- 3.2
3/23/2(1(5 73(, 2",J I"'s ZVI "pee~, L'o fi . 4511 74 (5.0 <25 <25 77060 I 4 <25 43

M\V-157 6125/2005 734 3(&M MAI1 Sample* 1032 2157 711.921.18 'Il <00 5.811 <101 'I( <)0

11/17/21(15 73,4 O&M PDB1 Sn~pe 11.29 22117 54.3 <( <20I <2 4972 2 4I. <2(0 <2

4/112(2006 734 3 &M 'PD1 SJtple 19.5913251 0.95 728.2 <I < 22I 5141 9.) 61. 2721
110/9/201(6 7344 IRA Semo-(..ln(0,lltol 211,4 14911 913.3 12. <00 'I 25211 114 <10 1,453

0/10 /21104 75 5 IBns'Iot3 7I 312 13 0,9 I<67 <, 5721 '<6 0.73I )614

1/27/20015 734 Itt "I t /.P11 VI I '1e tInJ"t 2. 161 2 2 3.4 I I I I 3. I0033 19.9 I 12
33/2/200(5 73 00 2 I od , Z"s VI I~ 3ie''' i3 204 4I '.9 I< 'I 376 00 26 I 5.2 5hI

M.07 6/0 5 /211(5 7331 O&MI PDB Sa1io~l 1.42 157 1.95 2.58 I0 II I 31.41118 1 <0 <0 1(072I

MY48 (11/7/2005 73,~ I)&M PD)1 Snt..ple 0.49 117 9.3 2.3 <I <I 2.2 j <I 4.5 8 L

4I 2/2000)6 7335 (&M PDB1 Sanple 0.593 132 2.53.2 6 I <I 2.207 I 5.1 110.8I

I l7/200 0655 " (&%IetDne 37 3ll II 4. <0 'I 072 I I 0,73 006

4/17/20061 795 l)&M PDB1 Sa't'ple 6.44 2161 9524 26 <0.0 'I 25.47 '11 I0 .0 3.0 I6

NI448 617/2006 05 l&M P1)11)[ sample 35I 1.172 <I <I <0 < 0 416i J I <I II

WII /20006 79.5 IR(A Seltll~tIIs'o 7.53 74 I 34.3 101.7 II < 3,72 (0316J ) (267 I 1.74
IlICRADIEN I EI)GE OF1 IN.2I{C [I]ON ZONE I - - -I I

1(1/13/20104 820 Il'dI~ll 1 2 2440 31 127 H)1 <00 30 <10 <00 <10

1/28/20115 50.8 Is F'tis ZVI loijetic 21 2901 38 28 <I <I 1 53 023) I 0793I 2 7

3/22/2005 020, 2nd Pol ZVI l'jeit 5 290) 22 10 <I <I 29 I 0 403 1.7
MIW. 1 601 6117/200(5 800 (lO&M PDB1 Sa"'pl 24.7 448 35.7 16 3 'I <0 35.4 I <0 <I 2.33 II

I11/18/20015 800H (&NI P1)B sm"lo 14.7 161 30.8 12.2 I I0 3.4 I< 1.111 2 2611I

4/I12/20806 808l&M 18 DBSamJple 13 278 45 IX I 05381 <0 23.1 II 00 7293I 3 29 0

10/1/ /2(016 80 IRASLlt-ntll et 19.81 3117 42.5 17.8 I <19.118<I 015753I 3 35
8/08 /2(004 900,4 Itslte<250 301011 74 .0 25(0 <2501<2510 801101). <250 <25(0 <25(0
1U27/20105 86 0 1t I'ts N X VI JI~n(Jeto0 <201 6911 84 22 <20)1 <(0 67011 6 9 3I <20) <2(1
l/2 1/2015 055, 2,,d '"s ZVI 'tid'", 6 41 211101 52 96.0 <200) <20) 66110 5 03 <20 3 3.0

6/0 7/21005 02.2 O&M ['1)11 S titi I <II) 983 44.7 <1110 CII10 <II 3150 <00 <H)I <Il

N w.osoo 6/17/21015 92.7 10AM PDB1 Satlpl <0(03 24611 57 13.8 <IHJ <0(0 4791) <(00 I II <I0
Uo9,2(0(5 82 2 CAM P1)1B StMlPle 2,47 639) 32 7 570 <0 I 0 284 11.3 <I I 36 II

I /1-9'2005 '127 10AMIk '1) SiMple1 20,6 17001 64.3 06.7 <100 <00 31180 16.3 <(0 <II
4(02/20806, 822 (3AM '110Sapl 4.019 747 74 2 8.66 <0 I I 11090 '04.5 I< N10870
4/12/2006 92 7 11AM I'DFOS,'iople II 11511 541 11.1 <0 <0 29140 5 0431 2 0913
l0WI 9'2006 9271 IRA Se's'ttt... .....al l:Ie'' 1 29111 77.1 13 9 ( 0619) <0 014811 254.6 4<'I 2.22

I ol
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TABLE 5-3

ANALYTICAL RESULTS, EISR AREA

ANNUAL OPERATIONS REPORT -2006
DUNN HIELD GROUNDWAT ER IREA -YEAR EIGHTr

DeensDpot Mmphis, Tnse

S..Pk ~ ~ ~ ~ ~ ~ ~~~~~2.
u ~ ~ ~ ~ ~ ~ s ~ 0 .

"fli ID S..pE, DIN D~th S.Nok E~t~tt tt. E- . E > .~5
8!14/1004 91 5Ut~~d 10 2200 652 IaU)110 20 10 I 0

1/17/205 ,, II N' ZI/I 10 .0 23 19 3 £0 300 -6 J 10

3/23/1005 115 2~d Pt ZVI*5l 130 41 65 S3U 10 61J~

MW-54 6117/1005 11 5O&M PDB S,.PlE, 2.77 729 35.8 5 94 I 'I 1 220 3.68 11 i 1 52 B~~~~~~~* 1.2 a
[I/[81100 ,, O&M PB ~.,,E, .4 47. 25. 4.8 1 8at.4 1- 4

8/14/2004 792 Baseline <00 2200 65 J<100 <100 <100 2300 <(00 <100 <'00

1/27/2005 890 a1t Pea Z2/I Ejection o 300 238 293 <(I 40 <10 30 0 63 <1 <(0

3/P23/05 895I 2nd Post ZVI Inet6o J 8 2300 2 41 53 5 <83 <8 2100 1 6 Ii <2 33 6

W15 5l7/2005 795 0&M PUBI Smple 2.74 1729 375. 1594 I 'I 2220 3.68 <I 1 52 B

6~17/18005 895 0&M PDB1 Samtple 4.4 1478. 25.4 40.9 I <I 8653 3.44 .3 I 46 B

4/13/2006 7 60&MI PtTL Sapl 5.98 867! 35.1 4.38 <I I 605 3.92 094 I1 41

(1019/206 89 5IRA Senianu Event~ 2.78 680 72 204 29.6 3.8 JI <I 5720 2.54 .9 2.45

DONRDEIEG FINJECTIION ZONE

816/00 IE 93t 3 Baeln <77 17000 48 0 I<77 <77 <77 2200 <77 <770 <77

U610/13/2004 P. 79 Bsein 4It 20030 553 tO <100 <100 2000 <1003 <tO 2 tOO

~1013/2004 868 " Baslin <tOO 1950 353 <100 7 <10 <tOO 2500 <00 7 <10 <100

617/26005 570 1s Post 7 njcton 2 321 29.8 0937 I <I 47303 059 J I <I 0

3/23/ 61720(5 970 2nd Post 1.5nji 63 550 267 64.57 <25 <2 6590 173 <25 0682 B

6/17/2005 75 I 3AM PD11 Sampl 3.0 2 733 502 467. 15.1<6 I 222 42 2.254 (I 92 5 B

6/817/005 946 (3M PDIl Sanitple 019 12410 50.5 10.93 < I 16250 3.2 41 I2 08

411/3/2006 786I(3M PDEI Sample '221 1520 53.9 47.54 <0 8tO 353 10.45 <1 102

I13/)9006 946 (3AM PDll Sample 13 1130 38.5 9924 I I 2680 7.92 'I I 6411

4/t3820(6 9786 RAM Posl1I Sample 5.93 8650 355 1.2 8.6 'I <I 3880 79.5 049 I I B2

't 3/2006 946(AMP1 B anspe 1.06 521 292 7.0 < <I 158 7. I I 21 B

Ill/IS/ZOm 93j IRA S . eitansaBes 138 280 72 12.4 059 I 409 58. <I 29I

61/17/2005 905 &I s Poss ZVI ,Injto 436 8307 62 212 <62 <62 2004.39 <62 29

3MIS b /24/005 9(14 Zid Post S.91 tjetot 7.9 I 370 801 I5 <7 I <7I 2200 78 <7 I 42

6'] 7/2005 SI9 3AOM Poll 6ai .82 692 39.41 9.78 I I , 25130 3,7 Ii I 04 B

11/19/7005 .10 I AM mIS SanpE 2.33 5526 46.17 5.76 <I <I 5421 22 ((2 'I6

4813/2006 XlI 3M PDB1 Saple~ 7 i9 25206 364 872.64 tI I[ 473 '0 <I 1.22 B

4/13/2006 97I 3M PD1 Satip 92.33 6 59 20.74 4.142 <I 'I 349 2.5 <I I 4B

3/21/200 955 R2n Poo.. 791Injeelson7 3.393 3.31.6 <I I II7 <I <I 0461B



lARILt 5,3 884 £55
ANALYTI]CAL, RESULTS, E ISR AREA

ANN UA L.OPERATIONS RE PORT -2006
I)UNN FIELD GROUNDWATER IRA -YEAR CIGHIT

DeseDpot Memphis. nete

u E~~~~~~.

S..~~~~~pk, a~S - L

a C

I10/1012004 80 laeise<0 340 27 'I i <20 <201 560 <20 <20 <20

(1W12/20(14 86 B "telt 5.7J 3611 43 17 <55 <15 270 <'5 <1$ <15
1/24/21105 85( " I, SI ' rsZVsI siestl 3.2 58 II 4.3 <2 <2 77 <2 <2 (188.1

3/21/2005 85 2nd Pass ZVI I1C lts 12 2110 33 IS <I <I 96 0 241 0553J 2.4

6116/20015 808I O&M PD)5 Sample 2.32 470 37.1 9.54 <I i <I 736 2 5 I I 12 1
MWV-l5MA 6'lW621111 91. (&M PD)Baml 5.63 185 28 7.26 < I <I 193 <1Ii <I (28551

11/18/2005 I08 (&M P[)Il Sample Mi 492 38 <(0 10 <I0 844 4 .5 <10 <1

11/1 8/200$ 914 &M PDB5 Sampl 17.8 374 45.5 13.6 <(I <10 64A I10 <10 3 4721

411 312006 818 (.&M PUBI Sampe 4 69 689 49.7 14 < I <I1 681 < I < I I 47 Ii

4/I13/2006 91 4 (&M PD23 Sample 55 273 32,6 13 8 I 'I 434.1 <I 'I 2 62 5

1(1/19/201(6 8$ IRA SejAtnsI E,'cii 6.64 678 60.7 19.1 (6223 J I 420 14.9 <I 1.22
DII WNCRAIAM ENrI

8/18/204 98 7 Bliseli 1 61 38 383 < 5 <5 <5 273 < 5 1 2 III)

1127/201)5 911 1t P[,s,/ZVI ls'w..... 1.8 45 4 0,811 'I <I 37 (I 87 1 14 140

4112/20115 9, , 2isd ZVs sIsiel 1.6 35 3 10613 < ,I <51 27 11641 5 6 79

6/17/21815 83.6 O&M PO)1 Sisisipl 1.1I 23 1 2.57 <1. J I <I 111.1 <(3 10)7 6

IW-19 6/17/2(115 99 0O&M PDli Sssis~ pie <1 68.1 211.4 2 37 'I Cl 548.4 1,66 15 7 167

Il/I9/2M85 83 6 (&M I'D)I Saip 1 .84 44.5 4.36 1)894 < I <I 29.2 118 3 15.1 202

1/19/2(8)5 996 s.)&M PD5) Sasispl 2.13 75,4 26 6 2.21 < I <I 38.3 1.62 22 259

4113/20106 83 6 MKI& P5)B5 SMsiple 1.3 32.1 3 42 < I I <I 12.4 <I s 10. 50
4113/21116 19,6 (&M 555)55 SutLple 1.412 57.1 11.3 1.48 <I 'I 341.3 1,23 22 6 2 22

II'19)21116 98 , I A Sis iILOl.itt 1.27 45.4 7.82 1.13 'I <I 23.2 II 686 J 22.2 9s.s

Il/I 8120(4 924 ILate' 0se 1791I 12 4.3 0)49 1 <I <I1 4.2 11321 0 83 1 30)

I/27/2(115 92.5 IM P-1it ZV I lIIJC slls II 683J I0I 3.4 (I 41 1. <I <I1 3.7 <I1 2.9 24
3/23/21115 '10 6 21111 N, Z.VI scsit (I 871I I I 2.6 0 63 3 < I I 1 3.5 <I 1 .9 451

6'] 7/20115 87,3 ()&M ]'1)11 Ssssple <I 1 6.27 1.27 C I I < I CI IL 1.68 9.115

MIW-l6o 6'17/21515 978 Q&MI 11)D Sastip <I 5 78 1.51 'I Cl <I 1.2 'I I 1131B
II I/ [ 9/2005 87 Il&M ('I)B1 SMtsspl 0 498 6 67 3.43 CI[ <I <I I 48 <I 1 17 7.54
I 1/1 9/2015 07 8 (&M PTll Sssnpl 11.561 6 92 2.49 0 438 'I < I 0 822 'I <I1 5.27

4/13/2006 87,3 ()&M ['5)I 13Sampl 1.24 38 4.44 0 8263 J I <I1 13.4 <I '06 79.3

4/13/2006 978 (&M l'l)l Sarstp1e <I 35.8 5.21I 1.17 < I <I1 12,5 <I1 8.54 65 8
1(182682186 873 1 IRA Se~sssalisu sn 1.68 43,7 5.41 (1)9371 J I l 10,2 0I4221J 16.5 6851

1 1/1 9/20(4 757 lilith 0 241 5.2 (1773 I I 'I 'I 1.4 'I <I 13 11

1/27/21)15 9651 1 lsl"sssZVI Illsiesots 083 2 9 2.6 0 52 1 <I CI 3.9 Cl1 6.1 317

3/23/200.5 758I 2sd Psit ZVI Mjes ( 93 24 2.8 0 653 J I 'I 3.9 <I 8.3 38
MW- I 66A 6/I17/21)05 75 ()&Ml PD)1 Sasispl <I I 19.8 3.08 <I <I <I 3.08 'I 6.91 31.3

111/19/20015 75 3 &M PDIB1 Sample 0.516 17 6 1.89 11482 'I <I 1.89 CI 3 5 17.2

4/1 3/006 75.3 0&M PIll Sasisle 1.06 25.8 2.33 < I < I <I 13 6 <1 9 75 57
I1ll20/21106 75 3 IRA Seiiaitsa (et 17921 24.3.1 2.24 114333 <I <I 5.15 'I 7.06 27.7

8/16/20114 95,1 WIal~st <I 2.2 0 223 J I I I <,I <I < 2.7 3.3
1/25/2115 801 II P5)5t ZVI itetst 04 1 6 3 0 923 J II , 1< ( 293 J I 1 4.7 10I

3/22120015 7.1 2,sd Ps...t ZI lselsl 0481I 7.2 0 961 0 253I < I <I (1281 i I 5.3 II1
6/17/2(015 78 5 (1&M VDB1 Sailjc < <I 'I <I <I I I <I 'I <I

NIW.l5lI 6/1 7/2()0 045 1 (&M PD1)5 Saistple 'I 1 31 'I I I I <I 'I I13 26911I
11I/ 19/2005 785 0CM PD)1 Sallipl <1 < I I < I 'I < I <I <I <I CI

111/192185 945 1)/CM PD)1 Sisple 04(5 4 67 11 I <I < I < I 4 78 8,04
4813/21(06 78, 1.1/CM '1D11 Saisple1 <1 <I <I c II < < ' I <I

4/13/20106 94 s1 I AM PID)B Satispe1 <I 8 75 1.22 <I I I 1 I I 4.4,7 1
[1 (I8/21106 )45 1 IRA Sesii-.sss.. l il 6( 05 .5 081 I < 4 I I.1 16.9

30sf
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T ABLE 5-3

ANALYTICAL RESULT S. EISR AREA
ANNUALOPERATIONS RE.PORT -2006

DUNN FIELD GROUNDWATER IRA -YEAR EIGH I

Defense Depot Memphis,Teese

2 u .~~~~~~~ a
- u. '

Well ID) Sample Date Depth Sample Esmn a. H U H- - .T

11/21/2004 960 Baein3 64 713 <191 <91 <91 24 <91 II 140

1/25/2005 95 2 1s~t P061 ZVI Injetio is 48 ID 33 <2 <2 8.9 0 743 8 64

3/21/2005 96 I 2nd Foal zVlIneto 2.1 53 II 2.2 <I <I 12 0 553j 7.8 58

6/16/2005 89 O&M PDll Sample <I 37.2 6.22 1.13 <I <I 21.8 1.16 1.67 77

mwl5 6/16/2005 '04O&M PUB1 Sample <t 28.1 7.64 2.49 <I <I 12.3 <I < I 26.5

l1/118/2005 899 0&M FOB3 Sam~ple 0916 46.5 8.06 0 991 'I <I 21.8 1.48 2 68 65.4

11/18/2005 1004 O&M FOB Sample 1.04 42.3 7.75 I.64J <I <I 21.2 1.58 <I I 01 B

4/13/2006 89 0 &M PUB Sample 0 8921J 60.4 8.65 1.64 I <I 5.81 I SI <I 'I

4/13/2006 100 4 0&M PDB Sample 1.27 54.2 '0.9 2.07 <I < I 8 1.24 <I <I1

10/18/2006 899, IRA Sm-nulEeni II 187 12 9 2.84 <I <I 2.63 0.343 3 3.85 7.48

11/118/2004 79 5 Basel In 1 33 69 13 I 2JI <2 <2 7.8 <2 6.4 24

1/24/2005 790 Ii Foa" ZVI lijcin I I 3 53 9.3 13 3 < 2 <2 5.4 <2 6.9 IS5

3/21/2005 7801 2nd Post ZVI wltecio 1.4 64 I 1.8 I <I 55 0 373 9,8 24

6/16/2005 7391 0&,M P3B Sa'ple <I 17.9 1.83 <I <I I Ii I <ItI 370

MW-165A 6/1 612005 8451 0&'M FOB Sam'Ple 'I 46 7 6.05 <13 J I 'I 12 'I 4.63 48.5

11/8205 73 9 O&M FOB Sample 28.5 2.41 I 'I <I 'I I 1.35 3 52 B

I1[If8/2005 845 (s OM PUT SamIple 0 955 88.7 13 5 1.31 'I <I 4.42 <I 6.69 I 2 7

411 3/2006 79 O&M FOB Sml I 48 3.09 0 733 < I I <I 1,16 I 96 B

4/1 3/2006 84 (SM FOB Sample~ 0 6083J 69.8 6.05 1.15 <I <I 1.14 <I I 93 5 72 B

10/15/11006 8451 IRA Semianci .,Id EIS'e 1.35 165 10.3 2.22 <I <I 1.65 <I 4.91 7.98

8/15/2(104 10741 LBa`elnt 5.4 76 9.2 4 <23 3 <3 3 I1 <3 3 2 1 0 I973i

111/1/2004 985 Baselin 43 70 6.9 34J3<5<5<5 <s <5 <5

10/11/2004 91 3 lsaseIi 3 13 78 77 463 < 5 <5 IS <5 5 <

10/14/2004 98 8 Baseline 5 9 92 9 413 < 5 <5 12 <5 <5 <5

10114/20114 9 1 3 Baseline .. -- - - -- - -

1/26/20(15 990 IsI, Posi ZVI Iiijceiio 78 III0 14 6 6 <I 'I 9.3. < ~ I 0 393J 1.5

MW12 3/22/2005 101 0 2nd PosiZVI 1e [ionw 5.85-9 10 5.1 <1<1 6.5 <I 02143 0 98 BT

6/16/2005 929 ((SM POB Sanaple, 1.06 17.6 2,97 1.12 <I <I 5.32 <I 'I <I

6/16/2005 089 I (SUM FOB Sample I 74 19,3 4.22 1.87 < I <I1 3.4 < I I < I

11I/ 1 8/205 92 9 OSUM FOB SamIple 11.7 159 29 13.5 <I <I 12 <I I 2190B

11/18/2005 1089 ((AS UM OB Sample 5.27 71 12.2 4.43 <I 'I 4.95 <I < I 108 B

4/13/2006 929 ((SUM FOB Sample 11.3 161 18.7 9.62 <I <I 8.16 'I <I I 760B

4/13/0106 10I89 V P(UMFB Santple 10.4 147 15.6 7.1 <I 'I 12.4 <I <I I 360B

10/18/2006 92 9 I RA Scmi-ana EvenI 13.4 125 10.9 5.48 'I <I 4 87 <I <I 1.2

8/16/2004 9521 Baseline '' I I 'I <I < I <I 'I

1/27/2005 861P IsIt Po ZVI Inelin <' < <' I I' 'I <' < < ~
3/23/2005 9, 0 2nd P051 ZVI Injeclio y I < 'I <I <I <i i I

6/16/2005 786 ((SUM POB Iaal I < <I I <I 'I I < <I I

6/16/2005 94 6 OSUM POB Sample 'i I <I 'I <I <I <I <I <I It
MW-14.5

11/12/2005 78 6 e3&M PEB Sailple c <I <I 'I <I <I I <I I 'I

11/17/2005 9461 ((M 'DO Smple cI <I II <' < <I <I I <I <

4113/201(6 78 6 OSUM FCOB Sample <I I 'I < < I 'II' 'I <I <

4/113/2006 94 6 ((SUM P12 SamIple <i <I I' < <I <I <t <I 'I

10/18/2006 7861 IRA Semi-ann..ta. IS Ev eni.l I I <1 1< 5 <1 ' I <03

4i 5f
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u <.
LI a .2 t F~~

W~ell Ii) Sample, Dale, Dpth Sample Event. uE ~L
11121/2004 711 ItaseI,e<I < <( < <I <I < I 2(0

1/25/21105 77( 1s Post ZVI Iteto <' < < I < <I <I CI 1 0 47J

3/2 2/2005 77~ 2n~d Post ZVI bnjecliot, I < < I < I <I Cl 0 8211
6/I16/2(105 72.3 O&M PDB1 SampleII <I < I <p< I < I <

M W.I167 6/16/2005 10 7 (&M P1)B Sample <' c< <' <<< ' i K

11/Il/21((5 723 (1&M PD1) Sample Cl 0 961 <I I I <I C 2.67 'K 'I

1l/I18/2111( 10.7 O&M I'D11 Samplet < <I 'I I 'I ci <I <t <I <i

4/13/2(1)6 72 3O&M PD)B Sample < <'I ' <p c <1 <' Kl <'I

4/13/2(106 80.7 O&M PtDB Sample~ c' <I 'K I 'I I <l 'I

10/I18/2006 72.3 IRA Set ,"ottlItce <I C i c i < 0 CI K <0 3
8/13/2004 1010 tlaeite 7 14 1.9 1.6 7 611 <I I I< II0773I <1

1/26/20015 025 III PsIstZVI Itecttot 1.2 7.5 I 1.1 9 1 I K CI 0 223 J '

3/22/20115 92 52,,d Past ZVI 1,,,c i... , 2 1 6 2.4 2.3 WI <I cI 'I 0.33i 0 2813
MW-79 6/I 6/20015 92( II &M P131 Samp'le 1.17 9.99 2.59 1.2N 13.1 CI I CI I, <I

ItI/ll /20110 9211 (&M PDBOSaotpIe, 1.111 3.69 <I C 16.6 CI CI <I I 'I

4113/20016 921I O&M P2TIM Sampl, CI 2 .94 CI C 11.4 I CI <I <I K
lll/Il2(ll6 '21, lIRA Sett~tttti eoI (147 1 2.63 < 1 <I 10 6 K (I <I CI <11 3

I11/19/211114 ((59. Ilaslte Cl 11713 I I <I1 1.9 < I < I <I CI
1/26,/20t15 113( 0I'I PsiI VI tttjellltaI C ((533I < I <I 1.7 < I CI <I I CI

3/21/20115 1137 12ei1 I'll"tZVI litecIss II(15 I [ I 1 6 <I < I I < I CI

6116/211115 1101 6(&NIt PI) IISIstnpl <I <1I ci <I <1I <I I 'I K C
N I - 6 1 1 612 0 0 1 I 0 5 I O & M PID II S ,stt, pl < I CI <I ' I I( 5 < ( I, l ' I II

Ill/82005 II01 6)&M TIMllIattiple < <I 1 ' I 1151 <I <I <I CI <K

4'13/200(6 II8,6 (&-M PI)It-antple < <I l I 9051)5 <I I 1 <I 'I
4113/20106 119, I1&M TIM1 SanIplc <'I <l I~ I 1(542I <I I <I I

10l'19/20016 ilI IRA Scot-a, nIi~at (blm Cl ((5n) I I CI ('41J I <I <10 I I C ,

11/17/21114 50 lslie1.1 ( 36s I I <I ItI <I <I 'I <I 116II

125/211(5 81 'I't ZiVItjettt (lXi ((493 I I III < < I I < I 0 52I
3/21/S 11 , 2sd PIItisZVI Injetion 008 0523 CI Ci I I < I 'I CI 0 5511

6/16/2005 76, i)&M P1)11 StItiple <ij 11i <13< < 19.3 <1 CI I Cl <118B

MtW.16XA 6116/21105 869 3/5111 I aiipH < Ii CI <I, I 6.12 CI Cl <I K CI

11/18/2(105 76 4O(&M 111)11 SatIpIeI 0588 CI1 <I CI 27 6 CI I <I 08S25 0183131
1 1/1 8/20119 6160 (l&M 1D)1 SampWle ct It c 7'56 I Cl <I <I I1

4/13/2006 76 4 (&M PiD)I SaITI it ie < I C 19.4 <I CI I CI 0.957 II

4/13/200(6 860 1(&M P1[)11 S'txtPleI ' 'l C I 3 72 <I Cl <I 'I <I

I 0(/211/116 76,4 IRA SeittiaIUi 08363 2 .32 CI CI 22.1 l <05 Cl ((2573 11.85

-. N Idl, aisa I-"t' h, I I

3 1..s ..i ted ressilt basest ott (C( J.iii1 ii , ... puld heM s . RI.
It Ht1Ite,,,d reutpIsobly b iased h Ighi ll ub ptoitis, based lilt blank data

I: ahb~~~~~~~~~~~~~~~~al .... I~~~~~~~~~~~~~~~~~~~~~a,%,~~~~~ o
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APPENDIX A

INDUSTRIAL, WASTIEWATrER DISCH-ARGE AGREEMENT

PERMIT NUMBER S-NN3.097
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I ____ ~~DR. WILLIE W. H-ERENTON - Mayor

-*0 ~~~KEITH L. McGEE - Chief Administrative OfficerCityofO~A DIVISION OF PUBLIC WORKS
JERRY R. COLLINS JR. - Director

Maynard C. Stiles Wastewater Treatment Plant

TENNESSEE

Wednesday, July 19, 2006

Mr. Michael A, Dobbs
Chief Environmental, Safety and Occupational Health Office
Defense Logistics Agency
2001 Mission Drive
New Cumberland, Pennsylvania 17070-5000

RE: Revised Industrial Wastewater Discharge Agreement Permit No. S-NN3 -097
DES-DDC-EE (Memphis) @ 2163 Airways Blvd., Memphis, Tennessee

Dear Mr. Dobbs:

Please find enclosed copy of the revised sections (Intent & Purpose and A) of DES-DDC-EE
(Memphis) 's Industrial Wastewater Discharge Agreement for your record keeping.

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

Sincerely,

Akil AL-Chokhachi

Environmental Engineer

2303 North Second Street Memphis, Tennessee 38127-7500 (901) 576-4300
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F S-NN3-097

DES-DODC-E E

Division of Public Works

Industrial Wastewater Discharge
Agreement

made by and between the
City of Memphis

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

on

May 01, 2003

Approved by:_____________
Jerry Collins, Director

Public Wrks
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City Of Memphis S-NN3-097

'~~~~ ~Industrial Wastewater Discharge DES-DDC-EE
Agreement

The City of Memphis in enacting the revised Sewer Use Ordinance deemed it necessary to identifyr
certain significant contributors to -the municipal sewer system and regulate the significant contributors on
the discharge quantity and characteristics which would be permitted to be discharged into the municipal
wastewater system. The basis for the values shown in the following sections are primarily to comply
with the State of Tennessee and the Environmental Protection Agency regulations and to preserve the
integrity of the publicly owned treatment works.

The agreement serves as a finn understanding between the user and the City for a specified period
of time not to exceed five (5) years. The parameters which have been identified in this document reflect
the best estimate of the user as to the characteristics of his discharge and will remain in effect until
modified by amendments to the discharge agreement. The allowable levels for each parameter are
determined by limitations imposed by the Sewer Use Ordinance and for compounds, not specifically
limited by the Sewer Use Ordinance or EPA Categorical limitations, the best professional judgement of
the City staff engineers and chemists. Primary in the determination is the protection of the integrity of
the publicly owned treatment works. Accordingly, tables of guidance for criteria influent levels for
specific incompatible wastes have been developed and are part of the Sewer Use Ordinance.

Willful failure of an industrial user to report significant changes in operations which affect
,wastewater constituents and characteristics can result in the revoking of his discharge agreement. If a
public sewer becomes obstructed or damagzed because of any substances imrrioperly discharged into it,
D E 5- D D C-BEE (Memphis) if responsible for such discharge shall be billed and shall pay for all
the expenses incurred by the City in cleaning out, repairing, or rebuilding the sewer.

According to Section 33-173 of the Sewer Use Ordinance, violations of the Discharge Agreement
and the Sewer Use Ordinance requirements may result in civil penalties up to ten thousand dollars
(1 0,000) for each day during which the acts or omnission continues or occurs.

Any person who willfully or negligently violates any section of this Ordinance including,
but not limited to the Federal Pretreatment Program Standards, Wastewater Discharge
Agreement Permit Conditions may be subject to criminal penalties imposed by the State
of Tennessee and/or the United States.

Each industrial user discharging compounds regulated by the pretreatment program or other
programs identified by the Environmental Protection Agency (EPA) must also pretreat to the point as
required by the EPA. In addition to this, the State of Tennessee has identified certain allowable levels
for incompatibles entering a publicly owned treatment works. The pretreatment values set by the City
are listed in Table 1 and Table 2, Section 33-104 of the Sewer Use Ordinance.

Wastewater discharge agreements are issued to a specific user for a specific operation.
A wastewater discharge agreement shall not be reassigned or transferred or sold to a new owner,
new user different premises, or a new or changed operation which will significantly affect wastewater
characteristics, Section 33-85 of the Sewer Use Ordinance.
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City Of Memphis - 0
Industrial Wastewater Discharge DES-DDC-EE

Agreement

)) nJntent andj"Iu'p0wie (

The industrial user shall comply with the record-keeping requirements outlined in the general
pretreatment Standards in part 403.12 (o) of the Federal Regulations and Section 33-83(0) of the
Sewer Use ordinance.

According to Section 33-1 10 of the Sewer Use Ordinance, the Industrial User shall notify the
Control Authonity mimmediately mn the event of spill, bypass, upset and slug or accidental discharges,
including any discharges that would violate a prohibition under Section 33-103, with procedures
for the follow-up written notification within five days. The Control Authority will evaluate the
Industrial User every two years or as needed for slug discharge control plan, if not required then,the Industrial User shall submit a signed statement stating that there is no potential nor any need
for developing such a plan. However, if required then the Control Authority will attach a copy of
the plan to this Agreement.

Whereas, Chapter 33 of the Code of Ordinances of the City of Memphis requires that "dischargers
to the municipal wastewater treatment facilities designated by the approving authority as requiring
agreements shall not discharge to the system without said agreement'; and

Whereas, D E S- D D C-BEE (Memphis) located at 2163 Airways Blvd, Bldg 144 desires to
discharge to the Memphis sewer system; and

Whereas, D E 5- D D C- E E (Memphis) agrees to comply with all requirements specified in
Chapter 33 of the Code of Ordinances and any revision thereof.

Now therefore, D E 5- D D C- E E ( Memphis) is granted the right to discharge the wastewater
of such characteristics and volume as described in this wastewater discharge permit into the City of
Memphis sewer system from May 01, 2003 to April 30, 2008.

Signed by- AutozedkInd l Use e tive:

City of Memphis D ES- D D C- E E (Memphis)
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City Of Memphis I~NN3-09-7

Industrial Wastewater Discharge I DSDE
Agreement DSDC~E

Start Date Expiration Date

f V ~jay :01, 2 0 03~ F April 30, 2008

A.1 Corporate Name D -DD C- E E (Memphis)

Corporate Address 26Aiways Blvd, Bldg 144

FMemphis 311

A.2 Company Name FD E S- D D C- E E (Memphis)

Mailing Address 12163 Airways Blvd, Bldg 144

A.3 Facility Name FD E -S-D D C- E E (Memphis)

Facility Address 12163 Airways Blvd, Bldg 144

AA4 Contact Official Michael A. Dobbs

Title C efS& OH Office

Phone (77 7-6950

A.5 Signing Official Mihe .Dbbs

Title IChief E S & O H Office

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

lNew CumberlandPA 10-00

A.6 I certify that the information contained in this industrial wastewater discharge agreement consisting

of twenty two pages ( and any appendices ) is familiar to me and to the best of my knowledge and

belief, such information is true, complete and correct.

Authorized Industrial User Representative: Signature/Date

PagelI
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City Of MemphisSNN 07
Industrial Wastewater Discharge I DDSP-D MEMPHIS

Agreement

SECTIION 2 FACILITY OPE RATIONAL CHARACTERISTI CS

B.1 IDescription of manufacturing or service activities
Teoperation to be perniitted is a ground water recovery system located in

an open area, Dunn Field, adjacent to the northern perimeter of the DDMVTmain instal lation. The DDMVT facility is currently being closed with the
intent of transferring much of the facility to pri~vate ownership.
manufacturing of goods does not occur in the Dunn Field portion of the
facility.

*'Note: The ground water (Cw) recovery and discharge system will operate on a
continual basis once the system is cornpletely operational. The federal
government will operate and maintain the system.

8.2 Standard Industrial ClassIiication(s)

a 9 ~711 . C. l C].e.f

(3.3 Weekly days of operation are 17 days/Week (GW)

B3.4 The hours of operation and the number of ermployees per shift.

Times NUmnber of Employees
abia Start Stop Weekday Saturday Sunday

Day F8:00 am :0npn I
Night W= WW I W W

(3.5 Is production operation subject to seasonal variation? FNC)
If so, complete the following.

a. Seasonal rnaxirnuni wastewater discharged into the municipal sewer systeni ism gallons/day, during the -nuuithis ofE~ ~
bh. Seasonal minimium wastewater discharged irto the municipal sewer systemn is

gallons/day, during the months of -J__________________

Page 2
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City Of Memphis S-NN3-097
Industrial Wastewater Discharge DDISP-D MEMPH~IS

Agreement

B.6 Description of other operational schedule characteristics / scheduled shutdown
No operational variations aire currently planned. The pumpi~ng rate may be
altered based on the hydraulic capacity of the city sewer collection system,
if required.

This discharge agreement application is for the following groundwater
recovery system:

*one 40 - gpm wells
one 50 - gpm wells
Five 60 -gpm wells

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

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

B.7 Description of operational[ variables and frequency of occurrances which may result in

unusual discharges

Fluctuations lfl th-edischarge o the system may occur due to changes in
ground water conditions . The discharges described in section n.6 are
expected to be maximum discharges.

Page 3
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City Of Memphis S-NN3-097
Industrial Wastewater Discharge DDSP-D MEMPHIS]

Agreement

B.8 Raw Materials

'Type Quantity Units

N/A~I=: E=

__I~~~~~

-1W
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _E__ _ _ _ _ _ _ _ _ _ _ _ _ _ E_ I _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I E _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

I _____________________________________________ ___________________ Page_______________4__
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City Of Memphis S-NN3-097__
Industrial Wastewater Discharge DS- EPi

Agreement

2.9 Catalysts, Intermediates

Type Quantity Units

INfI/AIIL

mm:7 E=
_ _' W I_= E==
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ H E _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

I. ______I __ E ____

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ r age_ II _ _ _ _ _ _ _ _ I _ _ _ _ _ _ _ _ _
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City Of Memphis S-NN3-097
Industrial Wastewater Discharge FDDSP-D MEMPHIS

Agreement

B 10 Principal Products

Type Quantity Units

INo Manuf1acturing Activities I ________ ________

___ __ __ __ ___ __ __ __ ___ __ __ __ ___ I _E _ ___ __ __ __ I _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ E :_ _ _ _ _ _ _ _ _ _ I _ _ _ _ _ _ _ _ _ _ _

_ _ __ __ _ 1 E _ _ * __ _

____________U ii =

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _E__ _ _ J [ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ E _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

E __________________________ ______________________________

[ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I _ _ _ _ _ _ _ _ _ _ I t _ _ _ _ _ _ _ _ _

[ _________------ -------- ------------------- ]------------------ E______

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _=__ _ _ _ EI _ _ _ _ _ _ _ _ _ J r _ _ _ _ _ _ _ _ _ _
__ _ __ _ __ _ _ __ _ __ _ __ _ I _ __ _ __ _ _ Jr_ _ _ __ _ _ _ _

[.II___________Er ____________

( _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ P a g e_ _ 1 1I _ _ _ _ _ _ _ _
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City Of MemphisSNN07
Industrial Wastewater Discharge DS- EPI

Agreement

8. 11 Byproducts and Waste Products

Type Quantity Units

Non _____E= _____=

_______________________________E___________I __________________ E_____________________

F _________________________________E________ __________________ II____________________
_____________________________________________] ____________E =_____________ ______________________________

IIE =II
_________________ ___E__________________

W==E=
____ I

__ W~E==
_ W~= = :==

___m_~~~E==F----
__wE==E==

__ W= = = =

Page 7
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City Of Memphis S-NN3-097
industrial Wastewater Discharge DDSP-D MEMPHIS

Agreement

B.12 Components of Non-contact Cooling Water

Type Quantity Units

IN /AI _ _ _ _ _ _ _ _ _ _

1W=E==
[ ________________________ I___E_______ I____________

[ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _E__ _ _ _ I _ _ _ _ _ _ _ _ _ E =__ _ _ _ _ _ _ _ _ _

[ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ E _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ J== E==

- - ~~ ~~IW-II

________________________________II_____________ EI_____________

____________________________ Page__ II__________ I____________
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City Of MemphisS-N 09

Industrial Wastewater Discharge DS- EPI

Agreement

B.13 The person (or position) on the plant site who shall be contacted bor emergency situations

during plant operating hours.

Name Jh cBc

Title B nironnmental Coordinator

Phone 1(90 1)-544-0622

9.14 The person(s) who shall be contacted at anly ltite during emergency situations.

Name Phone

LJohn De Back - B R A C Environ. Coordinator (9154-0622

B 15 Description of spill prevention cnrsand counter measure plans / accidental and

slug discharges

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

Page 9
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City Of Memphis S-NN3-097

Industrial Wastewater Discharge DDSP-D MEMPHIS]
Agreement

SECTION C - WATER USAGE CHARACTERISTICS

0.1 MLIG&W Accountrnumber(s) 124708000

0.4 f. & 0.5 a. - Recovered ground
water only

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

_____EI

0.3 Annual water usage by source: From Million Gallons Per Year

a. Public water supply

b. Private wellI

c. Surlace, strearm

0.4 Daily aveiage water consumption: i~n Gallons Per Day

a. Process (industrial)

0. Non-contact cooling

c. Boiler Feed

d. Product _ _ _ _ _ _ _ _ _ _

e. Domnestic/Sanitary

f. Other 5160

C.5 Daily average water discharge: TOGallons Per Day

a Wastewater sewer5660

b. Storrm drain

c. Waste hauler

d. Evaporative loss

c, Product

Page 10
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City Of Memphis S-NN3-097
Industrial Wastewater Discharge DDSP-D MEMPHISJ

Agreement

SECTION 0 - WASTEWATER CHARACTERISTICS

PAGE 1 OF 2 Ground Water with a flow of 561,600 gallonsf/day

D.1 Analysis of wastewater discharged into the municipal sewer system

Daily Average Instantaneous

(Monthly Average) (One Day)

Maximum Level Maximum Level

Parameter mig/I lbs/day mg/I lbs/day

Biochemical Oxygen Demand (BODS) LIII§-5 6111--0-6 40,00 187-9

Total Suspended Solids =300 0001 1,405.1231 500.000oo- 2,341.8721

Total Solids

oil & Grease (Hydrocarbons)rmz mm
Oil & Grease (Total) I 10 000 46.8371Q 41I~~~~6 8371
Ammonia Nitrogen (NHi- N)

Total Kjeldahl Nitrogen (TFKN)
Pounds

Alkalinity (Pounds of 100%, sulfuric acid per cay. See Attachment) ~1

Acidity (Pounds of 100% sodium hydroxide per day. See Attachment) E
Minimum Maximum

Maximum Ternperature (Degrees Fahrenheit) I
pH Range (Standard Units) (See Attachment) ~IjI~I~

D.2 Description ol wastewater sampling location. Method of sample collection see attachment.

Sampl-ing point ~is at th fi-nal dis-charge pirtth Cty Sanitary Sewer.

NoPriority polluta~nts or other -substances listed in Appen~dixAae en

Tdis~charged i~nto the sanitajry _5ewer.

Note: Blank = parameters not quantified.

Page II -



884 8j

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

Agreement

D.3 Priority Pollutants and other substances that may be present in the wastevwater discharge
(See Appendix A for complete listing

PAGE I OF 2 Ground Waler with aflow of 561,600 gallons /day
Daily Average Instantaneous

(Monthly Average) (One Day)

Maximuri Level Maximum Level
Parameter PPNClass mg/I lbs/day mg/I lbs/day

1,111 -t ichloroe hane 1 V o t . 0 4 j2 342o s
1,t22-tetrachl oroethane lSVolat ll 02. 421.00 4.

11,1 2-trichtoroethane ~ ~ F 14FVolat ]I_3 5~ 6i
1,1 -dichloroethene VoltaT 46.3 f~l~ 8]
Alum in ui pFM-etal1 -~ 6ll.6 4 2 00 93671
Arsenic II 5Meta 0~.041187m14 68
FBis (2-ethyihnexyl) Phthalate F66 Fs emni -VI l047] 0 0201 0.7004]
lCadmium (tota) 11FMeta ~0. 470o 4
[Carbo Ttahrie(eacor-) 6 V-olat~ 0L021O 0941[ffi 0401aO-7
IChloroformn (trichloromethane) 23FVolat 0.0 0,6
Chromnium (total) us Meta EZI--20O.-09 371llI 04001Z73

FCis-1~2-dichlc-roethene FVoalt rIF.371 l.4s

Copper (total) ~~~~~~~~~~~~~~~~~~~~J .2O 097 - d~ O~120 Metall BI-O9722ll 7a3
Di-n-butyl Phthawte ~~~68[Semniv] L m101141 Lo2

Ilron Metal 1.0 46.837] 0 93 6750

~~cury 123 Metal ~~~~~~~~~3 llI 1 0F - -705-1F o-o o o 4-5

IMethylene Chloride (dichlorometh-) F 44ToI Valt 0 Irn 0o47H 0ll0974

Nickel (total) ~~~~~~~~[24Metall 0.1001 A 0.6 8 L]bf 7

Tichooethylene (perc- & Tel-) 86 Srni E(TlI 871 F!I- O.52cT-T2
Toluene ~~~~~~~~~~~~~~F86 V(alt1 0.020 -,0944010.187i

Tfrans- -dcorthene ValEt ll.1ll.2 40Lo.4 8
ITrichloroe yee(rchloroethe-) F 87TVoalt 4- I871 000 3747

Paoge 12 -i
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City Of Memphis S-N N3-097

Industrial Was tewater Discharge DS- EPI
Agreement

SECTION D - WASTEWATER CHARACTERISTICS

PAGE 2 OF 2 Ground Water with aflow of 561 .600 gallons /day

D. 1 Analysis of wastewater discharged into the municipal sowier system

Daily Average instantaneous

(Monthly Average) (One Day)

Maximum Level Maximum Level

Prarameter mng/I lbs/day mg/I lbs/day

Biochemical Oxygen Demand (BOD5 ) 111
Total Suspended Solids z r
Total Solidsmm
Oil & Grease (Hydrocarbons)

Oil & Grease (Total) 1 1 1 1
Ammonia Nitrogen (NH3 - N)r zm
Total Kleldlall Nitrogen (TKN)mm

Pou ndis

AlIkalinity (Pounds of 100%, sulfuric acid per day See Attachment)

Acidity (Pounds of 100%, sodium hydroxide per dlay. See Attachment)

Minimum Maximum

Maximum Temperature (Degrees Fahrenheit) E: =
pH Range (Standard Units) (See Attachment)I

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

This pae i's i'nserted due toadftional space re~ili~red for pirt
pollut ants (page 13-2).

Page 11 -2
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City Of Memphis S-NN3-097

Industrial Wastewater Discharge DDSP-D MEMPHIS
Agreement

0.3 Priority Pollutants and other substances that may be present in the wastewater discharge
( See Appendix A for complete. listing,.

PAGE 2 OF 2 Ground Water with aflow of 561 ,600gallons/Iday

Daily Average Instantaneous
(Monthly Average) (One Day)

Maximumn Level Maximum Level
Parameter PPNGIass mg/I lbs/day mng/lIlbs/day
jZinc (total Fi28MPetal1 I1,4 O0.e e

Pagewm-
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City Of Memphis S-NN3-097=
Industrial Wastewater Discharge DDSP-D MEMPHIS

Agreement

D.4 The person or laboratory responsible for wastewater sampling and analysis

The name of the laboratory will be provided once a contract is in place, thel
groundwater recovery system (described in B . 6) is installed, and samplin
beg ins.

D.5 Type and description of wastewater metering and sampling facilities

A continuous direct reading meter, flow totalizer, and sam~pling tap will be
provided just prior to the discharge pipe leaving DDMAT property.

D 6 Any batch wastewater discharges? j
If yes. describe type, volume, strength anid time of discharges

Page 13
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City Of MemphisSN307

Industrial Wastewater Discharge DDSP- E PI
Agreement

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

b. Descriptioii of production characteristics and] any persistent or normnal operational
problemsi which may affect treatment system operations

c. Description of quality testing or process control methodology which s1hall ensure
acceptable treatment levels

Page 14
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City Of MemphisS-N09
Industrial Wastewater Discharge DDSP-D MEMPHIS

Agreement

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

ES1 The area of plant site in acres [~) 6411

E 2 Sewer flow plan or list of outlets, size and flow PART 1 OF 3

The proposed layout of the groundwater recovery wells and piping system

are shown on the figure provided in Attachment 2. Groundwater from the

recovery wells will be combined into a common pipeline, conveyed and

discharged (i.ea., single discharge) into the sewer manhole located at

Rozelle Street on the South side of Cane Creek (as shown on the

Attachment 2 figure).

Initially, the groundwater discharge rates will be approximately 830 gpm.

Each well will be brought on line by discharging flow from an 8-hour

period into a holding tank. The groundwater in the holding tank will be

analyzed to confirm concentrations are below the proposed discharge

limits, prior to discharge to the sewer system.



884

City Of Memphis S-NN3-097
Industrial Wastewater Discharge DDSIP-D MEMPHIS

Agreement

SECTION EV SEWER FLOW PLAN, SITE PLAN AND PROCESS SCHEMATICS

E.1 The area of plant site In acres E64.11]

E.2 Sewer flow plan or list of outlets, size and flowPAT2O 3

/~~~~ 'hi I~~~~~Ns I LAIIO

Page 15 -2
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City Of Memphis S-NN3-097
Industrial Wastewater Discharge DS- EPI

Agreement

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

E. 1 The area of plant site in acres [ 64.11

El2 Sewer flow plan or list of oullets, size and flow PART 3 OF 3

Page 15-3
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City Of MemphisSN309

Industrial Wastewater Discharge DS- EPI
Agreement

[.3 Plan indicating major -structures and locations of hazardous materials and
ceitain suwer appurtenances

PART 1OF1

Page 16 -I
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City Of MemphisSNN-9
Industrial Wastewater Discharge FDDS~P-D MEM~PHIS

Agreement

E.4 Flow diagram of materials or processes

PART ~-OF1

N/A

Pjoe 17 - 1
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City Of MemphisS-N-7
Industrial Wastewater Discharge IDDSP-D MEMPHIS]

Agreement

E.5 Diagram) arid description of areas with cluantilied acreage where storm waters (run-oft)
are discharged into the municipal sewer system
Storm waler total acreage 00

PART IOF I
No storm waler is being discharged into the sanitary sewer.

pageo 18- 1
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City Of MemphisS-N09
Industrial Wastewater Discharge DDSP-D MEMPHI

Agreement

SECTION F - SELF-MONITORING SCHEDULE PART OF1

F. I The self monitoring requirements to be performed and/or reported to the City of Memphis

All monitoring records should be kept oii tile tor a mninimumi of 3 years.

According -Fo -section 33--83 ofteswrUeoriaci apling otf
performed by an Industrial user indicates a violation the user shallntf

the Control Authority within 24 hours of becoming aware of the violation.
The user shall repeat the sampling and analysis and submit the results of

the repeated analysis to the city within 30 days after becoming aware of the

violation or sooner if so directed by the City Authorized representatives.

if any pollutant is monitored more frequently than required, using EPA

approved methods, the results of this monitoring shall be included in the
report.

A. SELF--MONITORI-N-G REQUI!R-EMENT:

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

2) one (1) q rab sample shall be collected semi-annually in may and November

with analyses for.

P11
vocs (SW846 method 8240)
svocs (5W846 method 8270)
TAIL Metals (EPA 200 Series)

B. REPORTING REoULIREMENT:

1. monthly reports include the total volume dishcarged be sent by the 10th

of each month.

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

The above reports shall be submitted to:

Mr. Akil AL-chokhachii
City of Memphis
2303 North Se~cond Street
memphis, Tennessee 38127-7500

The monthly volumes discharged shall be sent to

Sewer Fee Billing Department
Room 622, City Hall
125 mid-America mall
Memphis, TN 38103

A spill of any mfaterial or contaminated stormiwater run-off as a result of an
excavation of hazardous materials or any wastewater other than recovered
groundwater shall noI be discharged into the sanitary sewer without a

written approval from the city otMenmphis.

Page 19-t
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City Of Memphis = S-NN3-097=
Industrial Wastewater Discharge LDDSP-D MEMPHIS

Agreement

SECTION G -COMPLIANCE SCHEDULE PART OFj
0.1 The compliance schedule as required to meet categorical pretreatment standards and other

requirements required by the City of Memphis pretreatment program.
None ~requlr Fed-____

Page 20 -1
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City Of Memphis I S-NN3-097__

Industrial Wastewater Discharge j3M M HI

Agreement

SECTION H - HAZARDOUS MATERIALS PART 1OF

HAt All hazardous, toxto, noxious or nmalodorous unaferals used, produced or formned

as by-product or waste

NOT APPLICABLE FOR DDMY INSTALLATION

DUNN FIELD:

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

thiodiglycol
arsenic
chloroform
ammonia hydroxide
acetic acid
ammonia salts
metals
orthotoluidine dihydrochloride
vDcis
svOcs
methyl bromide
nitric acid PAHS
trichloroacetic acid
sulphuric acid
hydrochloric acid
lead
pesticides

Page 21 -1



City Of Memphis S-NN3-097
Industrial Wastewater Discharge OS- EPI

Agreement

SECTION I ATTACHMENTS PARI 1 OF
IISummary of Attachments

Ap-pendix 7Tc&o
Sewer use ordinance Table 1 & 2

Sara 31.2 ricr Two Emergency aind Hazardous Chemical Inventory

Page 22-1
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Annual Operations Report - 2006 Februaty 2007

Dunn Field Groundwater IRA - Year Eight Revision 0
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2006 MONTHLY DISCHARGE REPORTS
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January 2008 Monthly Discharge Report

Groundwater Recovery System
Dunn Field, Memphis Depot, Tennessee
MACTEC Project Number 6301-05-0008

Crtnd airillcvec SYsItem 0 'ea io -.1 nar 20416

IOrtifiti-n o SysIer,. Operation: I -Jan-06

31-Jan-06

Sib, WINit I~urt,,c'I otih:

Site sit wn i perfitinest in Jatnuary 9,.d t..ii Januar 17,200(1 iii title tlowrates ree sys..e. oprtosad i perfisml steminnacand pi

S Otni r(sqrajtoal Ntis,-s.

Sysis-ni Nialtiie .,itite ..t .eAirs Sutt......rv:
The pump iii RW-8 sax- tiniest itrpeatisndtrt ...g January 8 visi ... a. elcdwt cwpm nJnay1 h odpm a nids tsitro a iipeel lge e nrse
with iron. soi taihg. It is Atsi note! 'tat bm ttecr t redveywel RW-4, itY-7 and RW-9 weirnotIwork' e The I'teer itW- 8 SCO k, psspaie ally TIhselon etr llbeciiuie
'Wit irn Felttayssi istiisitpinbe viihr pae nMact21(6Tecint cri or9i o ociuittimNtrpacit t i ~ipln'el rMci

AmN'o S... 'ititita

Nsisaui>ln t

IHrtItgAlfts tilts

1ssipriiui isitaod titetiatice 1isa ir Isa,,f est sirt.i.i .... "thit'cn 20016

I 'Hit.ua.tmag 20016 EAf ...rm.I V bcar ... mini: 1,897,1156 CAllo,, Jaitutary I .20611, i.irstigl Jai~ttiay 31. 20016

Jalituiy 200(6 Aet-age t~-~ir Isis Rlat (I'MPlo 42 2
Jitit,, t, 20016 Ma1ittinI)1etag ....s Rate (dI~jt) 47(1

Jtity2006(,bj .....n.it 1ascci 1 ..t.. afte (I'M'b) 39 3

F~t tiatitsintvitiiil-sti 0% esscysst spatiiirntmsscpseseti i hse'yset attnueSittst.(i-t tststts5c iiiie ositiccciset
eeirmtincesitig ectde ifis' rilsisuattesdstseiares visitittie Itis .isi lve qcycin iii Yte the tsilsistr reesivey ssl ieuiisa iiiiieicutd~

Ascr;it'e i-Ils, Rbte~ IGPNII 0,'eruiittn.a ,i I
RW-1 II 1( ((2 8,1)28
tW. I A 111 1 9 841i096
UW.I11 i' 11(1 2 6 1 16.1164
(W.2- liii 3) 133.920)
RW.3 I ((I 5 6 247.968
RW-4 1111 3 8 168,912
tRW-5 1111 1 6 7 1.424
11W-, I((1 9 2 411.552
RW.7 (t1lt 3 5 155.5201

R"-8 74 31 8 25,2(18
[tW-1) I On( 7.4 329.472

* l'tip iii it~ittcst reiss-eY stels yctst ittemlusre aseag sssite r ittec 'slssyr dalctlued fnt iilted fhs edtigssi the itsliit'othaili'.';'y

S"iist i-ftl~o -in Sarntni"t Cimi1ytd-i-t: Threstili availale sir mtals sits
1

ao VOlE' is triit
Nivnhr 20015.

Miss, reiis I is elcitditesl basesto 'ii taiy1 int ri su, t it' dh .. tisiiI ci so, s lyrical~
dalaa. C .....l.is titssti retlct estt iit irtiia ..... Celsa I s10 ystit tm rti

C ...titltl .... i ... ~ h ... Its tii''...: ~.itrtar: 2.80 Ith, ICE;: 625 Ihs Ilitl \'OCs

Ct~,Iattiilits: 288.22 ttt'I CE: 727.89 lii' ral \'OCs

Is .,I -ic',, EIII 'i-i it t ..i...c 31, Htiii 24111t' 233,486.588 Gallons liietie 56.517 giltsoltxtr sit er)

trepaici hy CIO (02-(03-20016
(lice kes by -N I 0i2-016-2l006

SubmittredDunn Field Page 1 of 1 7-Febnoany-06
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February 2006 Monthly Discharge Report

Groundwater Recovery System
Dunn Field, Memphis Depot, Tennessee
MACTEC Project Number 6301-05-0008

Grondwte Reosrw ystm Oertio -February 2006

Duratio oI.f System Operation: I -Feb-06
28-Feb.06

Siteviits Diarfint Month:

Site visit were perforiiid tin Febrary 7 ad on Februar 27. 2006 tornIel ,flow~ rates .ree system opera t...ns to perfor~ system maintenanc an repair and collec effluent sample

Ssstem Maintenanc an d Repairs Stimnuars:

Ft ossrneter RW-4 RW-7, RW-8. and RW-9 were noted it noeabead tiossotle for boa, ercoey wels..re.es .. maualy onlFebrary 7 and1Febrar27 The pumpinRW-7 was

February 27visit Desiccat packs ;'rc rplacedinRW- I RW-44and RW-9

Alarm Summars:

Upomn Activities

Taco operation.and imtieacevsts are plannd 1k, mon...th ofMarb 2ii06

Totl ebI ar 200)6 Efihiet ishae Va,stum: 2J4499 440 GAllon Fcbmary 1, 2006 through Februa. 28. 2006

Februar 2006 Averag Discharge Flos Rate 10PM) dl 8

Feray2006 M.~.axiu icag Fitis Rate (6PM) $41

Februa,, 2006 M 1 unDischarge Ft ow Rate (G3PM) 411)

tcxplani...n todemtin from 100% recver 'sell opraio ru iirmir prastd in the albis.e 'Syaieii N~itten... ceSunnsry on-site .... tia eec iedt siae at et

MM] LD. %. R.. Ti.~~~~~~~~,, ~Aerauc Floss Rate lGPM) TOper. (al . ~ ational Period .

RW-I' I(100 8,064

RW.IA tOO I1$ 61.632

RW-1B
5

tOO 2$ 100,80<1

RW-2- 100 24 96,768

RW-3 1130 $6 226,944

RWV- tOO 3 1 123.840

RW-5
5

tOO 1$ 601,480

RW 6 10(1 83 335.808

RW-7 93 IS8 65,889

RW-8 tOO 10 6 428.256

RW-9 1(10) 143 576.000

Sstem F fluent Samples Collcte: The nntcr tefneiaayialra snaitbefrmtl n VOC is from

N., ov..iber 2(0(5

Mas c ros Iis lactiied lbasslo satlIi ntesat .d the ti sircetanltia

Con.taminant Mass Remus al: Febrars: :3.08 lbs TCE: 6.88 lb, Titta VOCs

CatmuIhlatis: 291.3 lbs [cE: 734.77 lbs I sal. VOCs

1 otal Sys~aEtem F.f l uo hrottuh 28 Feb ..la.rs 2006 235.576,4)28 Gallns (iclde 56.517 glonof puge water)

'cParcel by CM0)03.113.2006

Clieckes by M 50-16- 100)6

ODira Field Page 1 of I 8-March-06
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March 2008 Monthly Discharge Report

Groundwater Recovery System
Dunn Field, Memphis Depot, Tennessee
MACTEC Project Number 6301-05-0006

I.,roi rigfts tr Ri i iver Syt, sen(oe~raflon -!NIri r 200(6

lDur.1 I ino Systen OperA g(in: 1-Mar-06

3 1-Mar-06

Sita iiswr prknns s 17 Macct and on. 29 March 2006 itt cIki ee osrts-rvewsse.priosnd perform, sytemmiteac and rpi

S1 sushi (tilas-ruh in Noes-:

SNsgi-i Nlllrarsiit Wrlitrt Stit.......rs-:
Thin pinup ii, reoeyiseiW-H nas u sioprbedrn the~ 17 Marti 2006 visit The pump wa... pcts t WsIices to te~ "ON" petition aiss operated fiir.i...su li. Ii0isio

pIsi ..i it'p lnti 1 sisitcts it a ear i!trn h u ear sit. p tanelr 1 4-18 Apri 2006 Th~ e pump Ri W-7. roes a norb edoro ihe 27 Febnita y 20016
sit vist.waslet Inesti.i 28 MirseA20016 IFsee.(i istpilsi u ieaepoetyela lcrclssei it., ...tessn The RW-7 psistip eltra on iet sIttb Isec~kest nod

raresl~ sl..ittin tin repir ... sit rslnoties (tr (4-IS Aprsi 20016

Sysis-en Mail ii-ihiii-- titi HeFir S tiiiir
Nit a ..t.... ites1

ip,eetug Ar litli-,

Tssois Iri,otilissttitt-evst ti planned ltsitoill ... 1 ,Is`Apri 20011( The sti-rn al apling anti .roiine ee so spatnio (-4Arl2(6rt s.s.e.... ..ris
caiait tst iosu tile ...~~ rpar sil. Il lakeO place 14-IS Ap~ril 20016.

Igitls Nimis-l 20116 lft.lsig IDkOI'±rss-, %',.lli..s-. 2,45(1I 912 (u.Il,ins Marels 1. 200)6 throuh Marc.hI 31, 20011(

Mlieli 20016 Ae~~ IDsseuii-, Fuss5 Rtate lG iMl 53.8
Mite I 20116 Masittiu lssisusge (i Rite~ lii1Ml 54 6
Mirehi 20016M ...ststt ... c. sgrII stl e H, (;I'MI 49 I

lislataltis un~s stlslssI.. stin 11111% reis y els1 s rIattm ....ins r prAsls ..n lie Those 'Sysit Ma ..Isititc ~Stin,aiay` (i-iercsssg ir iipitesi ~ ,tsettit e.ach unto

It I 'Ne~~~~~~~~~~~~~~~~~~~~~~~~~~~ltAl Fbnn (GIh-atiis -' cI tin eA1tirasse lFistle, liRawIlltr,

OV1W- I 11 1)2 8.928
(1W- IA WI 6, 70.848
(1W.) 10 W11 2 5 ((161111
IOX.2- I110 2 4 1017,136
8W.)3 111 5 6 248.976
RW-4 1111 2.5 111 x600
IW-5' 118 1.6 71,424
RW-fl W11 8.4 3 75.8401
RW-7 I) Il)a
1W%-9 (3 5 601192(1
F1W.9 (1)) (5 5 692,64(1

1,i ...ted retsr-wlscieiisenss vrg lss-lco j thieve 'sell sceAhcstltd tr wthIsalzd 'sslreihtg tr the snisoilt i Marc

StltgElffitici S;ml....e W Ilirteil0,: hit Iss receus eftlsetiatlysa resulIts a,.aihiWis irost Februarey 21010(

clas cc lits -i is tleiiat d dases ottlat l 'Iist rin ani (ste nitttelisiyia
5(511 tuu (t sc it tsuts n i tl .tIttitttl ie tiis t ~ r iisi ydt(tri~

Q 'tI1 IN Sis,, Hiiik l I1IeIirnirsI I3.116 (It, I CI- 7 .4 9 Hits tmal VsOCs

Cti,nsmflise: 294.36 I,,' [CF.: 742.26 lbsT jita VOC,

100a S tiis l,ew ii ti ...it .htls 31 Ma cli1 211116 237,976t9444 Calous Iso~tus 56.5)7 1a1 silt .f 'inestten

Prepared lay CM) 04-014-21006
Ctseckei lay M I 014-07-0)6

Dunn, Field Page 1 f,83 10-April-06
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Api-il 2006 Monthly Discharge Reoped

Groundwater Recovery System
Dunn Field, Memphis Depot, Tennessee
MACTrEC Project Number 6301-05-0006

Groun.dwater ReoeySistem Operation -April 200k

Duration of System Operation.-Ar0
20-Apr-06

Site visits uringb. Pisth:

Si, e iiswr eformed on 9 April and on 27 April 2006 tocllc flosrates, " eIewl systM oeain n efnssse aneiesidrpi Selected unito II wl data Iegr .. ere.

downloa.ded an seianul apling and qantely ground,., hvate leelad emtn apin sns'ee efrndt -14 Aprl 2DO06

Ssstem Operational Notes:

Sotem Maneac nd Repairs Smammar

A sytmrpi vs ,a efomied 14 -It Aprl 2006.and the folwigitm ..rereatedrcplared Putpsp 1ri e sey'elRW- 7ssreonigre , coln F.e'et pump moto sin

ade4 td oico an7.W-.dRorW enyvr epae rn nrsainpolea'o oedi eoeyseI W4 upwt a on oldwt9o ndteiple hf elwr h

pupwscetdNn.tnrtiyoeae rpry.btmyne elcmnti h erfiueltietrhaig tdol e eeob car *eemd nh lsueerdfrcvt vlsRW

4 RN-h,~AR-8adl RW9Ash waeIrbde vrceae fckvleadlslrlywr eaie rcsr elR- I 'tei -0mlimilo feoeywl ,-

seas fon .roead afeswr isintle ianri Meaewl R- ssrmvd nadtoal eo 2 el iomir eereclbae nsieadrmt6evladfort

rdIiatss1 Are coprdaa c1s innacpal ag faeirc e 2Foshoro Icetairoller2s05,8 natacrelhnges.. ermAde In th 2o006l' prga,, and ilervie0rormwa6e

coieifo all6 control cr5.,, t. ~b GM)4

April 20106 A ...ra.ge. DisIhage Htoss Rate, 10PM) 455

ronal Elm. (GallonsI - Base~d on Pveag Fos Rat Durin

WVel It). Yukon. TimeA crn Floss Rate GPN) Operaiopa. I Perio

RW-t- 100 028640

RW-1A too IS 63,072

RW t13 100 30 129600

RW-2
0

100 24 1)3,680

RW-3 tO)) 5 2 224640

RW 4 tOO 3 1 1 35,360

RW -5 ItO 3)1 133,920

RW-6 100 65 279,936

RW-7 56 6 4 6 t 1 7,404

RW-8 I0N 10 7 460-800

RW-9 100 82355,104

PumTp intrercsm ssc I ycld, teeare astnefostlsfor I sese sylsssr alc,,lad Iroiss 1oaltid Ft. osredings for he~ ..onl of Apri

Si,. s ltentfl., uct Samples Co Ileceed The,,, isios rccs Cff
1

tal nit. a 1tcs11lsa albe1shroi ebur 2006

M.sre,, atIc leultdU1 base.d otdil low, eate an d ite~ insiciianayiical

Colamnani .. lass R'.no,.a April: 2 67 lbs I CE, 6 53 lbs I Wea VOCn

Cumlis.297.03 lbs TCE: 748,79 lbs imital N OCs

T otl Seem~ Efihumeot th comm-h 30 April200f 240,072.428 GlosIiilds553glosspmg smr

Prep-... dbh MI 05 0-2P-056
Checked bFy CC 150~4-06 SubmItlud

Dunn Fied Pagp 1 of 1 5-May-06
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May 2006 Monthly Discharge Report

Groundwater Recovery System
Dunn Field, Memphis Depot, Tennessee
MACTEC Project Number 6301-05-0006

C roll lihwli ,c II coc y Sysirm cbIenion - Noa; 21111

Sib, I'll, Doliol, Nbo.111. ~~~Si-My-O

Sie viol t, .e..ririo OIlo 16 May an or 31 NIMy 2006 toLi'elionae..rve yir op.rt.on.ai pe..... l oI in inalaelaice adidepIr

Ste ii Oiwr',liooa NIN 'r

Svol~omRI'lu'n-iaimn- l k,,ri,iur S ~itnmry:
I) 'rig h May 16 , 1.o lllii IC amo aspe ioriid lIIi lie' .... i ic t, RW-3.

,FrNo SuIim,',,rd

Ni .' .... 11A11 iI

I oiIpiiliiaid,,,toWIt.jIlie v~lsii atc lannd i,, ir ...1 oil JI 20

In'.'d RI,, 2151'1, Efliril. ~DIfits -'mp ''Imii2.609,136 Gallin; May 1. 2006 fltionogh Masy 31.2(1(6

N-lay 21806 Avenge, I....arL-'kn 'al, lGl'IXIi 58
Ma.y 211111 NIlaoiti 1111 ise arge [Is t, R bile (tM) 6-i 6
Mi>- 211i6 Miiiiiioii lseaIe ll.i,, Rate WINWI 52 4

peii-tiieeoh g rcile"il'In ith . tiat.d Ilivlarged oIi iile aIi lul 'y I~ eyeiiiig ii yield tle, lollk ..nli reier nl ieitii i i tuletocetae

- (-1 loll0 0 2 8/926
'V- IA 1(1( I2 53.6856M.W 111 I(01 4(1 1786560RW-2r (II 2n 111.6001

IOW.3 (I I 21 88.7014
1W-4 (11 7.S 334,51 I2
RCW-5' loll IS 66,9601
RW-6 lotl 63 282.9601
RW-7 I 111 511 223.21((
1RW-8 ItO1 7,8 347,1(H1
RW-') 1(0 20 4 '912816

Sosleo, IilIdtiiLo S Iiiiur LtiIeIe dti I b i IiI o, I li,, dis myil eAtlikeid atayiccI ala~d1 .. .ilthl, is (111 .I....1 Api 2(111

SWI F, i I Nall.11II, Coll,,,~~~~~~~~~~~Nassr Ito a I isaLbiuiLed as,) 11,1i rLath fl llyrin A,,.)l ''ls 2-0yl Iaialli,

data, CillIlttalil taLLItit re bludte, A l~Ii tilaari -io, odlie 1 hal yo ellsllrll

CIbntirbir'±m Nlias It ...... .. %Nt,' 2,76 Il, I CJ:; 6.75 1lti rloiul,,l (C

Cii.' alioe. 2919.79lb I6 'Cr; 755.57 lbs Nla,1 %'(C,

loit'' Siem' EArLn,ieu thili....hi 31INm; 21116 242,681,564 (al.,(tlAyides 56.517 galln il oiv

"rp.il-e byh CMO. (160-1720016
C. lJicea hy NilI 116li-M16 Sub.,UeidDunn Field Page 1 of 1 8-June-06



8 84 102
June 2006 Monthly Discharge Report

Groundwater Recovery System
Du-bn Field, Memphis Depot, Tennessee
MACTEC Project Number 6301-05-0006

C-.bi.O, FO~,-,Sstem 0 pmi,,ni--June, 2006

D-faiun of Sssrem C perunmon I JO,-06

Sitebdi sl -it0Or-o onth:

SL, He, vli sWC efiormed on '9-20 loireand on 29 Jo',e 2O(6 tcoOIldI o1nca~le, review' sysleni o1p ..i.n. andpelrtsyitiitnneadrar

System NWoinre....e-.d Reni,O SumW, e

D.onu lie 19-20 Jute 21)1)6 0&M visit ,,lace weepae i h rcvr elecinue nad , keydaieIlik eerrhaeaidistle ntr itches F ,ra.ddi.ional keyed-alh

-.O't,,.......O-O resourcs er ceslid-,lctd aid lhe o rihes-is,, RW-3 and RW-8 weir -dued luringhe29 J.ute2006 0&k isit h lcria nipotns

ihe pump and theI fllowmelrmn RW- 7 reursiopcinbyelectrIcal echnici.n as Ihe pump' o~irrlvlae solrf raIgeA r-ppoe yteC yo ei n n2Jn 01.svne

hiiiidred (1,710) gallons at IDW sale was..pu.ped frons ... ra.. tatk at Dunn. FieddIiti the City of MepiONntrysn rlitHI J 21111

Alarm. Summon

U prOmit Acti liesi

Is -o opritoad ntaiiutletilcv ,it arpanie for~ tIre t ofl HJly 21(X6 asu. -II isrparof hepiig , IlosIelet IM -7

11 -tune.. 2006 FM-oo Dfiseharne, V'u.m-. '4711 9C ( lous Jun I 2iltl6hthroo h Juiic 3II. 20016

June~ 21116 Aeag Discharge Finn Rrile 10PM) 5211

jIIIe 20016 MnitmDischarge FInn Rule (CPM) 5 5.3

Ju- 21006 MOOtIiniu D-rshirge Ron Rate IOPNI) 511 I

loilal Floss (CI C lh-n -Based "n.~ s Al lIIIs Rate Do rifl

NelI- D % lbu Time Aerau l~uis ule ( P 0O ao ...naI Period

tAO I-I I11 114i 17,210

tOAV-IA I(1 13 57212

OW- I fl I110 21 901,7201

RW-2
0

tMl 1118,110

RW-3 M11 21 7,696

RMS-4i 111 63 2711,1)11

lRW -S HOO1 I5 6481111

tOW-6 I11( 10 7 461,606

tOW-7 I11 1 84,557

ROW-b I1113 122,155

R0W-9 1111 2114 662,864

0 Pump , Oi toedreosr ,et, cycled, threor-aerg fl-rte tor thes " lsseccloae Iot naue inrdig o h toi lnl

SuscoEletStIntsColctd Ttuenrostrereuutr -itsii ,inuy resort -.abalah is front Aprit 21116

fitassrc o.valusc.tcaltLedbuseat dail O,irl l r .....Iirdt~b, .hlntrcItHIi-it dicd.li

( umlILatise uronli,,eetrrlmtan eo t bO -Irc - irit I syteIstatlp

Containao ... uI Ns Rnmobto, 1haI,: 2,38 It I CE; 5,01 lbs Intuit "tiCs

Co-mutati e302,17 ls1M CEtP .6308thui I.otaNOl

TotalS' semrEinet ruo 30Jne20 244,930.456 (attuins lit H 2e 817 ,,HI ton il prg atr

Peae!by C 510 117-I 1 O-Of,

Otterknd hv Null 117-]I i-6

Dunn Fiold P.,i, 1 Of 3 1C-July-06
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July 2006 Monthly Discharge Report

Groundwater Recovery System
Dunn Field, Memphis Depot, Tennessee
MACTEC Project Number 6301-05-0006

C, '0mndistir I-ecr Sim,, stein nrto-.i1wi 21111

li mii,,of sn operaio: -ti-0

31-Jl-06

Si inist,- s i,, l rin,' NIt'nih:

Snors i'<wee priisiiid,,ii 21-25 lolIy a'id 26-2X itly 200(6 it.l...oiaen ei ' yi .i.eain n elei ytmltiinic t d repai

Slstcml Mainm .......t foil It,,oAtr Sm i.. il.i ml"

A repair, visit 56 ettriidlat 21-25.,iid lieisliiigistl lisi opiiitied repars RW-8. hrs,k,,ltiipplen tIp itleilii pwrabond lesl MIlt 'rrerplc dlel reay was

A. .i.....m wale lseand ciaiiia p
1

igocIiitn k p~c26 in 25 Anly, M nstiriii g 1 I daicloer wer dowolIsd ... d dtirn I.a... t .isi t, Asr-ppiso by . tie City'olMmlii..i.t. II
July 2006. 21,357 glIsDsl1.W ssaic was piipd Fri asat-a e 1tar at )iNtiii Fiel tilo the, Ciiyof WenIpi.ani. swro 13 JAlly 2006

A ,,l r i St ...lm ...r

Nss atlkiiiiisel ,'

IW gWi 211116 EffIlietit iDgkdtart, %i.,lIigii: 2,4X2 416 (:AI...i JulIy 1.200(6 hi-sgl Ity 31, 200(6

J,,ly 2itlit Asetigo lDiscit, I loss. Rile (cfM) 55 6
Juy 0, 1 Dli.iisiit 1hsug I liti Rate (ti.t) 72 1
tIdyl 251t6M ittiitit iic Ire k.ss la"'iV I') 48(

Well it '~l~to iiIn I old Hums' IGnhloos) -lasMt-ni A,,ra,,rt Fi lmit Ril IDturirui

M~. is Ilt ii 6 26,784
It W. IA I W( 1 3 576(00
itt(- I10 54 ( 6 25,177
RW.-2 I1111 3 1 138,384
RW.3 I((12, 125,568
RW-- Iii 40 2 17,151K
RW-" 94 11.2 8,392
NW-6, Ilit 11 2 498528
RW-7 I 0(f 5 0 22t 3ZN
RW-8 I11( 5 6 248.256
MA~i I tl 0 5 913.248

Ittusip .. i ti..e .... oyssls yici iiuekre'cr tlti...raleiir ilss sllk, a Iscre eactac r ttialuved1 uIssr readiiigs.1II Ion lie aiulit llualy,

NN 9,i, Emu £1 i-o Smumle (uil Ii Ilie I"ti insirettel MIltetl Aii ytivalreitt1 1-i)t-cfo April 2(006

N-M sretsa i avtl, ,tt asd isti datily 1us1rtesadleiistreei nliet

CmOttmmuui ... tit'l, itn-iiit ml1isi :2,63 1ii, I CF.; 642 'ib loin' VOtCs

C tuumuamtiso 3114.811II Clbs i 1767.110 Ik Isitaml V

imii,l .ti ilici M th...Iimt 31 All, 24110 247434.2295 Cthilns locuae 79.574 11aItriltg mtr

parert dby Nil (58-54-tI6
C tuovicIt b, CC Ol8-04-0-56 S,,b,,,todD,,an, Field Pge 1 ol 1 7-August-06
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August 2006 Monthly Discharge Report
'Groundwater Recovery System

Dunni Field, Memphis Depot, Tennessee
MACTEC Project Number 6301-05-0006

Gl,.. nds,ater Recojert Ssstem Operaion -Anoust 200t

Dura tion of System Operation I -Atg06
3I-Aug-,06

Sitevsits Durin, Month:

Site viiswre pefored on I14 A.,.si and 21I August 2006 10olc wae. reis ytmoerlos e efonsse anenneadrpi

Syste Oneraion.. INotes:

Ssntc Mafiinten.nce anti Repairs S..nmurs

'van noted that RWV-4 pum wa.nt onin on the t14 A.,ugostitssi The O&M telti a sseidthe piiipoio pnl lcrcdtrmoei, ad rly nanal, a po~, neIar the

pump, hot thee .. e fforisvriissesftDrnhe2tAgssmeict.leecrica'tehniiandianosdd ti ..e pomp sysie atd minor. repair 01electrial copnei er eformed onRW-

4to, ge time pumop running Inadditon.. ihe itt cmoewr changed on RW- t and RW-5

AlarmSum :

iota' Aunost 2006 En] turn I Disc borne Vititime:3I045,658 Gallons A ssst I 2006 ttosich1Augs 3 1 20)06

Au.gust 2006 A, 'era .eDichrg Flow Rate (GPM)62

Agust 21006 Maximism Disc macge Floss Rate 10PM) 72 3

Asig~t 2006 M~ ninsitin Eoisctarg Floss Rate (GPM) (61 3

ExpIlanaInits fordeitn from I 0051 reosr wetI operait.on ru aesae ,r'dedo i in ho' be, 'S.ysiet NIalei tc S..mm.,," t) n-si mereord, ser cotapt ld s.~o et ml eco s l

prts...-n...c.t....... corded tins rate .. tattacd discharged so ae anti, sass lse Ic )",agItsyed tIneIn, l ...mg..o r i prtoalnnttanpresa ...

Well LID. %Run 'rimeFI, R~GNI .i

RW- I too Cl 3 1 3392

RW-IA 105I iS 82.224

RW-IBe tOO 34 151 776

RW-r- too 32 142.848

RW-3 100 i9 64.730

RW-4 77 46S 164,435

RV-5- tOO 13 561032

RV-6 tOO it t 495.504

RW-7 tOO 6 4 374.832

RWV-8 tOO 11 7 524,016

RW-9 too 213 904.752

Pump, its noted reo ]cysel cyld, thrfoeasmc 0ssrtsor it, IIe we. it swe C ctae froisa totitied ot Ing' oe ine m~onth of July

55slams HIgmn Sam.k OlsCletdk Thle aost, reet tasei aoisalmIci reutsae u July 20506

NIass rto, a I. is caictilaned hosed on dail floss rates and se oosrcntas ti

datta Cstu Ialveaontheletroatnann r eisasamsisc eiii alsstmsirts

Contaminant Slats Removal: ~~~August: 4.66 lbs I CE, 11.56 Ia s Ita I VOCt

Cunl s:309 46 lbs ICE: 779 36 lbs Total V'OCs

lotal1 S, .. Etfii L t flue fItirouh 31 Au...ost ZO0C 2511,479.687 Gallns micide 79,574 Jtl~oma ofpresatr

P-aecisCO ets0t-06

C 1elct a I109.06.106 Susbt,tld

Dunn Ftold Papo I of 1 7-Augusl-06



September 2006 Monthly Discharge Report 8 84 105
Groundwater Recovery System

Dunn Field, Memphis Depot, Tennessee
e2 Project Number 3202-019-01 -14

C ritimiadwale r Recover , Sss C(lGW RS) OpDerr't mu -Stethr2006

lriiinifSysi.. rttopera usia 1I-Sep-06

3
0
-Sep-06

Site visit, I),rihta Mlonuh:

Site vst were pcrfrstmed on I I Scptenaber staid 28 September 2006 Iae ollevi tlowrales, review system prain and perform system... maintence and repair [Ihe I I September visit
was 1erlornied by a MAC I 1C field Icedliniia. VI e 28 Sepleaaber ficHd yin was, perfoted ejointly by MACTEC and e2M in, order to fismiltarse e2M prsneulor ovtl the system

All recoveryq wvel sIR Ws( were crtt Itratty ,aI it. ts dhritig Septenaber 200)6 svtih the esLeprtion s mino sit. ultdowns For, ssttesisee ese (oed betow,) Aliso, e2M anstinted system
r ...atssi an d ntisetaIc It... rptig ran0l Ocolber-2106

S Itr-1It Ms~iIigenter .ititI I1"t.isir S, .it.t t~'an:

l~scssswere, replaced an a1 R ll ,, c .... s ..srssa l28 September 206.site~k vii. ~ndic lv is'tr sjuteii W3 t- n W8a t ieass ass .. sa p t psin
cycling New traatsdscer clmovat tita ae as tol saws (iiteessrtid Irsst.. well toofeasti) RW-3 -79 5 f R W-4 83 7 It, RW-8 76.8 f I The ball vaflve rats ItW-3 was sarid srI hr e

jaa ted ditrihgle I I Septemlber site visi, t "u tiitag" hum~ fris..tsile welt teslewsujsass tr u nle1)1 et rslri lsrlsa W)tm ttie isa 1.0
gi..ts 4 6gptaas, ittee ,i fitsafietirati .

UJ,,t.....ti jug Artisilie'

Weekly visit, irs hI" gaisarisrl1War -eLrery syeasI art- seledtled larraugh tie itoiao October 20016 Seasa..nisu l grindrlwtranri,, effluent sasples itsh ,Inccleeterd its Octrier 2(006

Sept eisbe 200(6 GJWRS Discharge (galrIs 2.9296
Asppiiveil 0lass- lia I~ iseluirges (galtas 17.427

sl'IpSgle~i ...1-. 2411116 Iff~luri. Ikisel.rimi tIt .ut gllhl,): 2'i911,3387

Sescsbr2(06 A, eraige D hlsiiag Flits' tRe (C11iM) 69O 2
Sepsitaher 20)116 M,,l,,nria tI)iselsaae 171li awtae (CPM( 70 4
Seiplcttber 2)il6 M.t....ss ~aeiag Flssy Rtite (CPM( 67 7

ii1s"Ilst'iatiiss 1 s icvi trusts sI, sIt 05%. ic riy 'yell ispemi .a.It titat mtie, ti.carra t..r Id sthe abr -c Sytlens Mattatettattce Siittttttity. Os-site rerritg e, i~ tia Ic its esitisat
"eah nell' perirsi t....sIte .....*ts tesirdt lias lase, t,,talhced stiscisaiged w~mriite atad rams- level cychistg Ia ytesl tine fosliriwing imcelst nell sapeitratnal mis isaac I iepeatiilgcs

V"Al 1.1). -V,.R .... I [M~~~~~~~~~~~~~~~~~~~~~~~Tnal Fli.s, (Qdatlltti - Ruses) in~ AX werts [Ii... Rate

1W- . IN11 062 8,928
lWtS~ I 1(5 211 X')25ii
1W. lB tIll0 3 4 153,115

lIW.2 1(1) 2 8 126,926
R6W-3 99 3.6 159.539
tW-4 9,9 7(0 3101239
R6W-? (1)I IS 6,6
iW-6 ((ii 508 482,112
(tW.7 (1)I 5 6 249,984
iRW-8 9a9 11.7 51N,391
RWi) M) 20) $ 914,822
- ... irisp iInoiitesd ,,,overy wvell, cycledi ihere"lta e aerge irasr..ties fisr ate~e wvels were calculated fmutu isis iacl floreadag Ir.r the tnissitin of Setcsieaab 200(6

Sisteiti EII1s.tls-iiI S MiIc CustLetes: rilne ,, nritecent efflircntainalytrca( resrit are ,tai iJily 20(16

Mass c.mimlivl aleulat.erd baest rat dasly tlan rates .,,,I theasiras r~eeciti aIalIytisi slilts
Cittarulative sat....uatI sl,1ect crtnlaaiwtsaa etrv siatee initial sysis, umltu,,

CIittt,lu~it~~ Mln, Iro, ss S,,pt,,.nber 2006: 4.51 Is,, iCE; 110.39 lbs tot.al VOC,

Cuittulatis C: 314.016 lar' ICE; 7941478 Ilb, Total VOCr

IiiiS.(leti Cflinirtl t-i,u ,tt Sisi-,tn- 2110)6 253,3990.)5Clls

I
t
relratet lay Sil (i/558,06

Cliesker by I II 1 (19)096

Pagel of 1 Submitted
Dunn Field 9 October 2006
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October 2006 Monthly Discharge Report

Groundwater Recovery System
Dunn Field, Memphis Depot, Tennessee

e2M Project Number 3202-019-01-14

Groundwateor Recovery System (GWRS) Operation -October 2006

Duration of' Systemo Operation: 1-Oct-06

3 1 -Oct-06

She visits Durin2 Month:
Sii ist, wr performned weekly dunng Oclobcr 2006 by e

2
M[ personnel so collec fwac.rvc ystem operatons and perform sysicm maitenance and repair

SM stemperaional Note,:

All reovry ,rt (t(Ws) were, c.aoituousty onhtn during Octobei 2006 with thc excptton of RW-7 (motor faittir)

System Maintenance and Repairs Suinmar,:

The motor.atRW-7tfailedon about 10/19/06 Tepm a uld oo etcd n etrsatdo oebr20

Semannuat goundwatersamples were also collectd ..n October 2006

Alarm Suninsar:

No am1nnote ad

Upcomfing Actisities

Octolber 20)06 GWRS Discharge (gallons) 2.867 4001

Approved One- rime Dischages (gallons)

I otal Octlober 20106 Eflfluent Discharge V',,Ium (gallons): 2,867,400

Ocober 20106 A, 'erag Discharg Flow Rate (GPM) 6421

Ocober 2006 Maxims. Discharge Flow, Rate (OPM) 67 I

October 20016 Minimns Discharge Flow- Rate GPNM) 57 4

Explaanatons fiorcia ions fro 00% recovery cel operat lio ri....i times arepo, li tse abuse 'Systcttt NI attic alce S simmary' Ott-sitereordings were compild to cstnsale

earl ,scII's perfirmance usitg recordd floss rats. totalzed discharged vIolums and Isns leve cycItig to yied the totloss tg reoey il operational run time percntages

Totlal F's,,. (Gallonis) -Based (i Aseraae Floss Rate

VGA L. /.,..I on As era ...iot Rate (C PM D.irin- Operatioa Per IodH

RW-1 tl 02 8928

RW-IA tOO I 9 84(096

RW-lB tOO 3 4 151.992

RW-I 100 28126,288

RW-3 100 41 1892.880

RW-4 100 32 141,264

RW-59 100 I I 49.104

RW-6 t00 11 I 494,784

RW-7 66 5 6 164.989

RV-8 10(1 12 7 5602161

RW-9 tOO 21) 4 908928

Pumap . noted reovrywlls cyldddo r,... t oeeoe vrg fluswrate for, these scel "'et calculated fr. umtalist low readings for the m.ont of oisber 2006

Sstem Emuen.t Samples Collecte: rh most recent etliucit anisalytical ressih Itsar front July 210(06

Nid, as eoa s eaei aedbsd on thail fly osv ate atid the most recentalyil data

C... utatilsv am.osnsrflec conamiis at ccmv ...s lae atl sYstem startp

Coneafinanat Mass Rem ,ls : Ocotber 2006: 4.47 lbs 1 CE: 11.09 bys Total %rOC,

CtisnuI~lats : 318 53 las I CE; 801t87 lbs Total VOCs

I otat Si ste Effluent throush 31 OCtober 2006 2,6,258.305 Gallons,

Pie pared bay Sit I1107/2006
Ciseekes by rH I U08/200)6



884 10?
November 2006 Monthly Discharge Report

Groundwater Recovery System
Dunn Field, Memphis Depot, Tennessee

e2M Project Number 3202-019-01 -14

Grstiridwater Recove~ry Systtemt (GCRS) Op,,r~lion - November 20066

IDsiriliondo Systeo ()peratiei; n:-Nov-06

Sit, ~~~~~kil, Dofl~~~~~~~e khott30Novhl

Saei~te vlies.oe p,,rloiied by eM on 2 November, II November. 17 Novemlber, 22 Noem,,ber, enld 30 Novem..ber 2006 I asksinluded cotllection ot I Iwats reviewing system
tpeolti... is mod perioosse systemo .. eaitennce and repai

Sn stem, Ons~trliste ... Noises.

All recovety wells (RIs) were con, in nusly lon''nodot-ing N oven her 21106with the ece ption f those toted below
All recovety wells and thesystem dischorge wore saitipled otiS November 20106

As repot-ted inthe October 2006 tDi chrgc IIelpitit R W-7,was oft ineo inlte, G.e tbr and erly Novemober due to a motor failure. After trou..bleshoottog activiies, the p,,,up rootor
at RW-7 wa,, replac~ed aittd 8W-7 wiot rsitloedton 2 November 200)6, A s...t Il leak at a discharge linepjet tnta R W-7 (weithin the well housin..g) was di sisored ditrilgte 17 Nowe tber
itisettn h on is else -a W7rstre.Ass eii te1 lviie teetiin esn prnfi he discharge title at ,i,~~,RW-78 tnting actuator valve, test..ing M1-8 wsuts a

oil ti, le bsskn lne epltee. sid ie et wa retared oiNRW- an 8WN ae fnctonig nrmaI t R -I..wtsIlinyfonunnow ressis bginin
5 Noebr200(6 It i wsotigi na ly thou'ghlthie Well waoyt' eiotg di to slow r~elhare. It oever. afler xmnto ofdu edatolected by she, ditalgg..er, R W-I (I was tffitte tr i, 22 day
per i I. 8WV-I It restared ot itso Avs 5 27 Nh~ohembe sod c~dontisinsesto ti withou..tmincient. RWltwl ecoeyioisrdt nuetewl es penuitiooil. tIIta rc
Wittced its teds harge huewa retiircdtl ad is... L otIrreiilv ......titil AIe.n-r a eton ~eisilaiooenwdo o ieIACers Room,. W.rk sho..uld be esupleted

itsteorly lDe~enibc 20lc6

AN.mu',, S iiotiur):
Nhi ilirti suitoed

IUpe~oimn t Ad eivi t-

Weekly sil vists oi the, groutwtodiero vi sysleot hot opertotis.. atid tis....tn lentce lie sctetisled for, l)eceiber 20016

Nit..citiber 200(6 W Rb Dos shitige (gal olst) 2,988,957
Alpiriived 0,ne-ti..tie IDisliiiges glts

lItisil Novttitust,. 2ili0e EAIUsm,-st Itieliusi hNututc (gllsos: 2,5888357

Niotbt211116 As taeo FaiettsePtn ~t C 1 69 7
Ntsn-ciitbc 200(6 Ntititit...tti Hls it ..el. Rate CGIltI) 722~
Nsivciiber, 21106 Nfliiiiiiiii t)iscliage 'Iow, 1ite (GIMNO 61i)

1 spltilitoil lis tic snositis I-i ... 101 i'll, i--ctie" isnell .... ..I... .iit ..n ti.e satc p..........ed i.. mte above''Sstem Mlats enancy So.. omaiiii i-st ecdiissie oltit eotoes ,
cl ell' lhcrtiri...iee ...si.i.i..e.esiil loss' rile, tiilie lietiie vtlies-o asic l lev el cycling 1t yicld the itilltiwiotgrec.. cy well ssciitioiii. 't rile tie perceotiges

Wdi ID. '.. I ... I , Toito Il Fli,n IMiIulloi - Iase to nAlt-raLte Fklum (tilt-
As ritOer ous n 0 Firtns,-1.. (tile (G PNI) D lstrims in Ineatiut'al Perissd

RW-It I( 151(12 8,6401
RW-tA I 1)1- 2 3 I tli.8i(t

8WIl 311 3' 4 44,oct-
KW-2 1111 2 7 118,656
R5W-3V M1 3 6 154,656
15W-it (1)1 4 9 2019.5201
lW-5M 1111 1,1 4 7.5 20

R1W-6s 111 to09 4701),t60
RW-? t7 8 6 359,816
114W- Iii) 13 3 569,100
8W-9 1111 20 3 876,8 16

Ititus1pyclou tig ll-eotiiitiiictsasOsu), hletetisr .tvcrige tIowruLes ,ii Ili1,eesonells war calculated b'ooiu wtoalied flisawreadngs for the m..antis of N on-ctber 20106

MlssEmI-II Sanu.lts totlltclrtlie lutis recenet eflltent aiyialresulIts are Ir..n. Niveitbr 2006

t-lust ..-.isoval is euttcilateti based on, daily tlosates no~d the utist reent analylicill tau.,
citistilatiso lintit....s1 reflect cottianinatol reutitivel siie initia syseiu slitrip

Csnu~i~Agtl i ,-s tinisl: Niient-r 20116 3.67 ths' ICE: 7,94 lb VItl~OCs

C ultei :322.17 IlIs I CE:4 80982 lbs 'I ohel krOCs

'silt? SmieuuiEllitrstIItirsturul 311Niisstsiitr 24116:259.235.4173 Calloos

pares' by, Sit I 2s7/iO6

Che~ckedby HIt I 2,08/116
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December 2006 Monthly Discharge Report

Groundwater Recovery System
Dunn Field, Memphis Depot, Tennessee

e2M Proiect Number 3202.019-01-14
Croundsdoater Recoery Systerm (CWRS) Operation - Decemberni 2006

Duration of Sstiem Operation: 1-Dec,-06
31-Dec-06

Site visit During Month:

Site visit were puerfnsed by e'My on 8 December-, ISDcebr 22 Dyecemober, and 29 December 2006 Tasks itelded coIlletin of tlwaerveigsystem operation and

perfonaing system matoenanee and repatr

S~rstem Operational Notes:

All reovr dwls (RW,) were continuousl online during [)eemher, 21006 with excetions noted below

Sstcm IMaintnanc and Repairs Summar's:

Abrtcfshutdown.of RW-4.occurrd.on28 December2006 The well sclfstarted.on29 December2006 N wv hle flo.rat fromn RW-4 is approxiately 50% less than histori

offlune due~ to tnkno...n reasons Troubleshootng anet .. lis as todthe aus.emarcogtng Work.as,.completed on he nsisliatton of.anw door for theIRA ControlRoom, adrip guard

Alarm Su...,,:

No alarms, noted

Upcoming Actiities

Weekly site visis to the groundwater r~.eoer system for operatins, and mainenance are scheduled tisr January 2006

Decemerk 2006 GWRS Discharge (gallons) 3,004.157

Apporovd One-Time Discharges (gallons) 0

Total Decembetor 2006 Effl.(uent Dsharge Volume, (gallos): 3.004.157

Decembe 2006 Average Discharge Flow Rat (6PMI) 67 3

December, 2006 Mavanium Discharge Flow, Rate (6PM) 70) 7

December 2006 VnI iimu i Discharge Flow, Rate (6PM) 5821

Espleant..a, fionso devimfatin from 100% reovery well operation r ...un tim are pros fied in ie abo' e Syctem Maritnanee~~ Smimary" On-site recordings iere compiled to e'ttmaic

each vetll's perfomnatre uin ..g recorded fi ow es, toal, izdudichaged ottmnes atid lo., Ic el cy.in Im, yi eld heilo tosn rcscy vs eloerto al u time Per...niages

Total Fl~os (GCallo. ) - Base~d on, A, erage Flow, Rate
'sVci LID. %RnTime Average Operating Flos Rate C.PtiI) Dunnnm Operaionl Perod

RW-1P 100 0 4 1 7,280

RW-IA 88 3 2 4 92.870

RW-l13 tOO 3 4 43 .53 7

RW-2 58 7 2 7 101,691

RW-3
5

tOO 2 9 1 24.416

RW-4 96 3 5 0 208.285

RW-5
5

100 I 0 ,43.200

RW-6 tOO 9 8 425,31 1

RW-7 tOO 6 7 282.109

RW-8 tOO 13 8 588,819

RW-9 100 20.2 872,640

Putrp cytng (non-con'tin~ oistow), tlherefore aege0wrIns for~, ths ellk sweecalchaed faro isisoaltd Jlow readings for the month of December 2006

Sstem Effluenmt Sainphe Collected: The, most ree tefluent analytical results are from November 2006

Mass, removal is caltlated based on ditly f os rates ,and the most recent attaytical dat.~

Cumulative ... suitta rflecotmntrmva since initia sysiem stoaltu

Cn.iaminant Ma~ss Removal: Deccinhier 2006: 3.78 lbs T CE; 8.26 lbs Total VOCs

Cumulat hive: 325.95 lbs TCE: 818.11$ lbs Total VOCs

Total System, Ettluent through 30 December 2006: 262,239,229 Gallon.

Prepared by SHO0I /08/7

Ctsecked by TN 0 1109/07

Dours Field Discharge Report Page 1 of I Date Submitted 9 January 2007
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Annual Operations Report -2006 Februarv 2007
Dunn Field G o,,ndwater IRA - Year Eight Revision 0

APPENDIX C

RESULTS OF LABORATORY ANALYSIS

OCTOBER-NOVEMBER 2006
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TARLE C-I

MON TORISC WELL SAMPLE ANALYTICAL RESLITS, OCTOBER 2006

ANSIUAL OPERATIONSREPORT- 2006
DU',N FIELDGOROUNDS'ATER IRA -NAR ElliOTf

Def...-I,,, Seal-uphis, Tenn..see

SaanIk ID MW-C7 MW-/P MW-3 IT MW-32B MW-P3 MW-37 kINV-40 MIW-43 MW-V4

Lab Sapl 1- 0610605-03 [L0610611- 10 [061061 -I -1I [0<0629-03 [11610633-07 L061 0629-04 [0610629-05 L061 0629-06 [06'I 062-07

Date l011R/20106 1018/15(16 1(I18/20061 1011/9/2)0M 10/20/2006 10/19/2006 10/19/2006 10/14/2006 10/91/2006

Volatike( Oc'..k Cn..,'u..& -SW8260B

1, ,1,2-Te. lentan gL <05 <(1.5 <05 <IS <05 < 05 <11 <0D5 <0.5

I,II-TncAhIOrthane u/[ 03543 I 0451 I 'I I I '<I hI 'I <I

1. 2,2-Tetrahln... thae tIL <05 <115 <05 2 1 7 <11 <OS <0 5 <0.5 <0 5

1, i2-Te.oce,/neaL 'I <I <I 05944 <I 'I < <I 'I

jI-Dwhloeaethnae aoL 0.862 I 0 6443 0 233] 'I I ~ <11 <I 'I

II-Dlch~eol,,ten aWL (65 30 6 23Ž 2 I 'I <I <I 'II

I 2,3-Tnchlorobenn ... L <I <I I <I I 1 <I <I <I

I 2,3-Tc o eaeaL <I <I hI <I <I <I <I 'I <I

I 2,4T-TnII rbeza i/I <I 'I I 'I I < I 'I <I 'I

I 2,4 T-Tnlhslb-,,ea .,)I. 'I 'I <I 'I <I <I 'I < 'I

I, 2-ieio3cloorpn / 2 <2 < 7 2 < 2 <2 <2

I -Dibeanl,otAaae aL <I 'I <I I < I < I <

I, -Dichlorob ...... ag L <I <I < I I <<II <II

I I2-Di.,loenethane agL <05 05 <(I O<5 <0 5 0I 5 <I 5 <0.5 <0 5 <05

1I2-Deleoeoae L < I <I 'I I I I <I <I <I

I 35S-Tr..iaehslbene.. agL <I hI 'I <I <I I -I <I <I

I3 3-ihoebnLag 'I <I <I <I <I <I <I hI <

I1,3-D lepepa SL <04 <( 4 <04 <04 <04 <04 <0 4 <04 <04

1I4-Diehl-enen- aoL <05 <05 <0 5 <115 <05 <0 5 <0 5 <ItS ' <5

I -ChloecIaexaae ag/I~~~~~~~., 'I <I 'I <I <I 'I 'I 'I <I

4-Chloeotola-a anL <I <I < <I 1 I I <I <I <I

A-1-on ug/L <IS P) <10 <III HI I1( <tO <I( <tO

Reazean ~~~~ ~ ~~~~~~ ~~~~IgI. <III < 04 <(14 <(/4 <114 <III 4 <I1.4 <04 <0 4

Reonlbhaz.n. s,L[ 'I I I I <I <I < I <I <I

Beanaohtoroa,elhaa sg/[L <I I I <I hl 1 <I II < <I I

Beomdhch~ccl .... fieth. Lg <05 <05 <15, <0 / <(/5] <I/ <05 05 <1.5 <05

BReonloesetfhalle agL <3 3 <3 <3 <3 <3 <5 <3 <5

CIeb,,a telehal,ed ag,[ 0 273 J <I <I 123 0176JI cI -I <I (2

Chtr nz. ,L[ <03 <05 <(0 < 115 <0 5 <0 5 lO <05'5 05

Chiorofom, ag/I 44/5~~~~~~~~~~~~~~~1 <II I 3 J 6 0 < I I 0 <02 46

Ch~~~~oroeieihnne apL <I~~~~~~~~~~~~~ 49 <I < 3I <-6 < 3 `I <I3 <I 3 <I

ci-2D"inlOelhe... apL <I <I <I 35~3 I I <I 'I <I

,s-t3-l~~~~eb~~seopeopese ag-~~.I <05 <15 <0 I <11 I(IS <113 <05 <0 5 <0.5

Db be...o. SIarm lhn u!L (I5 <II S I 5 I0, S 0( S <II S <II 5 <0.5 <11.5

L)elh,solbh.... agL <I < I I I <I <I I <

H-hactlk-rob.,,d~,eoe agL <06 <0)6 <0 6 <0 6 <(/6 <1/6 <(IS <06 <C 6

as- p-Xv~~~~~~~~elle agjI~~~~~~ <2 <2 < <2 <2< <2 <2 <2

1EK (2-Bataoonct agL <10 I(0 lIt H, <I I <10 <II <10 <I(

Wfie LoI -baly I l/tee (N1700) .w[ <5 <5 <S <5 <5 <5 <5 '

NWeth~,I cnn lode p L <I (11337 I 13/07J <II , I I I I< I <,I

N11111 (eseohyl is-ullbe1 loe ig <l <II0 <(I <Il <II <1 <II 10 <10

Naplil Salem up I <I <I <I <I <I <I <I <I <I~~~~~~~~~~~~~~~~~~~~~~~~~~~~I h

a-OBllbeau... Ln/ < I I I I I < 1 <

uTropyllb- nIue l5p7 5 <0 714I <I 63< I I < ~ <

Toy.eac seL < <I I ' <I I I 'I 'I <I

sec -- E.u6yl ....eae I.' <I < I < I (I 61 <I I < I

Slya,, 1i3gL <I < I <I I I I <I < I

ieT-hl-tlbe.n awL <9 6 I 3 I <I <I <I <I I (I36I

TeAleahl-dolln a/I 345 75 0714 1.6 <I < 'I <I

trans..-I, .-..elneoeb-d ... < <I <I 11635 <I I I < L

l e,,-ans .. 1- hkI3- .... Joeopropene- a bh <I bI c I I < < 1

Tnaij h,loeolbeea.9 Ž 35 3 I < I 36
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TAIL E C-I
NUMIIORINC I ILL. SA 'IPl.E ANALYT1CAlI. RESULTS, OICTOBER DIED6

A\S12A1I.OPERATIONS REPORT -2006
lU.' N FIELD GROIUNDWATER I RA -YEAR EIGHIT

DJ-nHL [DnI) leb,h. Tnn,s--

SamplI lb MW-54 MWV-57 MW-67 MW-68B3 MW-68T MW-69B MW-69T MW.70B MW-70T
ta I np IDI [0610629-08 [.0610633118 [.06)10628-07 L0610629-09 [.0610629- 10 [06I1 0633-09 L-0610633- IIOFI 1061063-I [0 L61063-12

[ion" 10/I19/20106 1020/2(186 10/1 9/20016 10/I /2006 10/19/2006 10/20/2(f 10/20/20016 I10120/'2006 I 20212(0(16

3ol[I ,- IrenicCI','n~l NloS (826DB
III. 12.ren'Io IIe"il <(5 <1(5 It05 <115 <05 <((5 <05 1 12 2.4

I. I .2.2-Tetrac ('I or~rlhonc Hg/I. 572 <1) 5 <11.Si 814573J 5 67 <0 5 <05 5$051 12(111
I1- I.2-Tricki 'reh/"I.L 2 54 I I <IS <F I < 25,7 /( I

II-II~h<61.ro.i...~ ug1h,, ' I <I I I <'<I1<9 <II

123-.TFIdtlhIoroeelrHI <I 'I II 'I <I 'I 'I 'I 'I

1.2.-4-TrcH Hr(eH.ee Hg/I CI II II <I <I 'I 'I 'I 'I

/2- 6r/H' . .....lr( .r('p..I.. .guI, <2 <2 <2 <2 <2 <2 2 <2 <2

I.2-I)'<hl {'roeiI'',i'i- 'Hg/I. ~~~~~10(5 <115 <1( 5 <((5 (IO <115 <105 ( 526 hAIr416

....... ...IIOH . IC gi. I ' I <I 'I <I II 'I

/l-DU'c .... r ,'6H ,eH .. I. I < < < -,<Ic'<I<
'<''([I'll 11H< gil. <11~~ ~~~~~4 <I14 014J <1(4 <114 <14 <14 <114 <0 4

1.4h-Ilcr '''''-'-c'- -gl. 01 015 <1O,5 <115 1( 5 1( 5 <((5 <15 <115

2
2-IhlcFI r/rpne(i. <I </ <I < <I C I

4 HIrIoII/H Igiu). <I < I I 'I < I
40111('rnlolurnr Lug,1. "~ ~ ~~~ ~ ~ ~~I c/ </) < <I C I <

H1/1.110 ,Iha I (I 011 <(i53 (,05 <115 <I( 5 <('52 <((53i I0$ <( Si

I roIolh "o ".IL <13 < 5 < 3 <3 3 <3 <3
Culrb".," n'/:H I/ol I r ..... I' II tI I 1513 I I I <I 015753I

LIII u'r''I'<-ii~~~~~~riio L~~gI. '113 <I'S~11 <119 <1(5 <1(5 <(IS <1.5 <115 <I/
16 I"thIur rI~u' <1/ I < I I <I <I <I<II

Chd III.....Ii. 1.45 5 67 <III I 01653I 1 57 0160,1 112If.1 2 142 3 79

'-2-la/ I,,,hrIce ,i luIll, I (2I41 I <I I 1 16 I I 1(I3461 J 122 IN(
............ ~ ~ ('Il I <11 I5 I/ <1( 5 IO(5 <15 <115 <(IS <113 <11$

N Ihy -dhy el/Ic (IIL//It I. <5 < I 55 <S < 05 <05 <(5 <5 IT5

"- .....yhenoc-n UIl I I <I < I I <I I <I I II

D-lOprcrl'yIsl....-... Itgu I I <I < I< IC I

Slyrcl/e 'Igil. '~ ~ ~~~ ~~~ ~~ ~ ~~I <II <I0 <IOI III 1 I(, It6 CII6

lo~~s/c/Il'',) <I/Ic/Ic '(gil. ~~~~~~2 76 4(2 <2 <I I632(8 2 1 12 12 7 2/
I''lK c, FI (i . I CI F I0 U, U, C , UI CI <II

I'LH.bl2-ll cl ,,oSIhn HguI 30 1(59 <I < 1(44 IS IS 17. I57

'us's-, I3Iillrprp~ glI <I 'I <I I <I <I I I 'I

.V 4, S/c// .....l/ . HIgiI I I l <I <I <I 'I I 642 'I

V6111. '' ] I d c'I('I 1 Irv ('

8 I I D -I I

I 11..'Ialld -1,11 ')I &.II ...... ,,I hd- RI~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~~~~~~~~~~~~~~~20/
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TABLE C-1

3IONITORIN0WMELL SAM1PLE ANALY TICAL RESULTS, OC DOBER 2106

ANN.UALCOPERATIONS RVORT- 20106
DfINNFIELDGCROLDNDWArERIRA- SEAR EIGHT

Defens DePot Nlonihio. T-nn-1e

Sapl lb MIW-7' MW-76 M1aW-77 MW-79 MW-130 1W- 144 MeW-l145B M4W-145T MW-147

Lob SampleID L06I0633-13 L06](633-16 L0610633-I7 L0610611-12 L0610633-01 [0610624-01 [06110630-02 L[6610630-03 L[0610605-0

Dose 10/20/2036 I 0/201006 1(620/32006 H10/18200) /2/06 10/6I~~ 9/2066 W01912006 10/1 0/2006 0'1182006

1,11,1 ,2-Telnaabloroelbane ug~i/L <0.5 <05 2 99 <11(5 <05 <5 <0 5 <0.5 <05

1,1,11 -Tnrbloroetbane o~~~~gIL <I < I <I <I 3 64 <110 <I I <II 03 1313

114 2,2-Telrnrbloeoelbane ta~~gill 22 9 256 14300 <05 <0 5 252111 <05 <05 87 9

I,, -Trrchl .... than, ,gIl, I 16 <I ?17 4 I <I 604 <I 'I I 39

1.1 -D.chloo.. rr <gIL '1 < I1 29 <10 <1 I <II

11,l-O'chloroelhene <gI~~~~~.L <1 I 0 6 61 6 <10 <1I 0657]I

1,2,I -Theblo ,D,,pen rrgL <I < I I < 10 < I

I1,2,3-rchoeoerre e3gL <I2 < <I <I < <110 <2 <2 <2

I1,2-T bl.pepneaL <I <I I1 <I < 110 'I <I<1

I, J.2h.4-Tr blo.......rr <L <I <11 1 'I <I< 10 <I <I<1

11 ,2,4-Theoelllylbrazetre ug~.,I, 628 <11 < 11 <I 073 <I i <1 <I <IO

I 2-Dibeoooe..ne giL 'I II H)<1 <1 <1 I <1 <

I, 2-'ho e/tl giL <I 1 4 1 4I <I <I 4I <(0 <IO IO <11

IA-. .-iblor.e.a.e ugL 062 <0l)5 0O51 <115 0.73 < 5 <0,5 <6) $ IOS

I .2OChl,, opropai- e gL <1 I <I I I1 'I < I <l <1<I

11 ,35-Trarnetbylberrzene 0gW <~~~~~I( < <11 ( I]( <10 <(0 <I0 <I

lB-ic rorpae<gL <4 <04 <1)4 ':04 <04 <4 <0.4 <04 <0.4

l4-Olcbloeoben~~~~~laoe <gI~.L <0251 <05 <Os IL 05 <0 5 <5 IfI< 05 <0.,<5

l-Cblcreoberane ow~ ~ ~~~ ~~ ~~L 37 8 I O9<I I I I <I0 I1 <I O 34I

2.2-0<6) oropropane ogi~~~~~.L 303 O <I <I7 1 1 5 45 II<1111 I 103 2<66

I4~-Dllro1Iulr-C h uL 11 7 I3 <11 <I O 76 910 2I 'I 41I

Icln ugI. O <1 <10 <10 <110~ I <11 865 <1 <105 <10

DL W~~~~~~~~gL <04 <11114 <0 <0 <(( <4 <0 <04 <04

h-rlbecn ag/I. 'I I1 I < < 10 I1 1 1

IDomd'hloeoe1 ... tbaneh np (51 <05 <15 <15 <5 < '1I5 <5 0

Carbon 'ererclrloerde ugi~~~.L 37 <I (02 11 <I <I0 I <1 ((64

Cl~hl[reobercene <hgINTI~L <05 <05 <0 <05 <115 <5( <(5 <05 <05

Nhlr-oc hl .,,na ag/L <I <I <I <I 31 43II I <I

Ci~hlorofom o L 3(3 (12( 7 (13 ( 15 I0 45 113 < 3 36

(hi t~~~rol~~~rel~~rane ogi~ZL <I < < I 1 <I) <1 I<

Tli-h(2-Oici,.,,nen WLd 711( 4 469O7 023 5 1 T ((7661 96 I1 3I 42

Orheoorolneihane i~~~~~~~~'I- II <I I I I I I I <10 <I I11<I

Orcblieroulhlloorol~~~etbnne <wI. 3I <7I1 <9 1 I <I < 190 <I <I

£11116) heusen, ag~ ~ ~~ ~~i,, I < II I I I I I <'11 <I II

T-li1e 1M,alooanr ogiL <06 <0 6<06 <63 <065 <69 <f <06 <0

Isopropolhenzene ogiE <11 <I <11 <I <I <1~~ ~ ~~~~ ~~~~~~~~~~~~10 <11I 1

Nler,,11d 1-b l h1
61r e WNTB,) gL- <5 < < 5 5 <11 5 5

R e1bUeo clord gL < < I < I 343 < I <



TABLE C-1I8
3IOSITORI'.C %VELIL 6A31%P1E A'IALVTICAL. RESULTS, OCTOIBER 2006

ANNUAL. OPERATIOINS REPORT -2006
DUNN Fslub GRUUNIO8ATER IRA - EA R EIGHT

Ilo&n- IkOR Nbrsph6l. Tt--s,.

Smmpk, ID) MW- 148B3 MW- 148T MW-14913 MIW-149T MW- 15(11 MW-1I50T MW-I15IB MW-I15IT MW-M52
Isb (S.mple I D LI(61 1 R6(5-15 L06 111615-016 L-061(16311-1 L016101630-05 [L0610624-112 L(606 1-162- L061 06(15-07 1.1,06 ,10605(1 L.11060-0

D ll/I (2181206 WIN/I 0/106 I((/1912(f(1 IT1119/20111 10/I 9/2006 10/19/21X)6 10/18/2(1(6 10/18/20016 I I' I862006

Volallie (Iroo.nk Coso011in1l -SAN 8260j1
1 1. 12-1eoci atlneoil,, <115 CI 5 <105 <11$ 11.628 <5 <((. -1 5 <0 5

(,I,(-Er~~~thlaraelhaoe owl~.,. <I < I I < I 'I <ID < I I I I
I, (,22.ToirachI araetl~~allc 1W

1
. 11789 3.72 23 1 21.3 8480 21140 I 42 <11.5 3 216

lI,2irch1 ,,lno Ii. <I (3161 (16863 114253J 14 6 53Sill< <

I~~~l-l>Lcl~~~~~lara~~~~lko'e ogyl. <I <I <I <~~~~~~~~~~~I 0 61(9 <(0 < I<
1.4IMblllrarlcl o/ H) < I < 10 C I <
l~2,.3:Fc r bcte' l I < < I < iol < I

1.2,4:InChD 
Ii~ool < I < < I <0 I <I <

1,2,4.1lrh.IteI,ylbeo.. ~,e <gl ( <I < I< Ill <I I
I 2[,~~, .3 . ... ..... fll11(CLL <2 <2 <2 <2 <2 <21 <2 <2<

l.2l2r~ Ille(~ll ~ 15 <1 1. 11. 1122 <51 (1.51 IS <I

l.J.5-1ri~~o~~al~y~hea~~eov 0151. <ID <ID <ID <I 5 C5 I CIII <I 5 t<~I C

l..1.1hldlllrl oerogl < I < I II <I II<
1,3.11<,,1 ll~lrl' Ill/I. all 4 '14 (4 <114 <114 <4 all 4 'II4 <114
l,41 hllll, l05oclgil .1 <115 <(I <15 05I <5 <15 0115 <11

<I Cl Cl Cl~~~~~~~~' 'I <III <3

4I-C((arN (CI w* <I C I C 'I <II l <I <

og. <14 <11 4 <(14 <114 <( 4 <4 <(4 <(14 <114
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(l'Lllr,,l,,rl~~~~~~~~~~l 00.1 ~~~1211 1,51 7<1I1 34 2 22 I <16 1

293 64 381, 75' 1 9.4 109, 112
.......... . ~~~~~I' s 115 <III <1'15 <1I3 ' <11 405

........lhs,'lo Sle 11- <1 <1(5 <O 5 <11$ <115 <11$ <0.I

NlllI I 1111, lrITxi I U:) "l. -:5 <5 <5 <5 <5 <5 <5

se..I''.. lb...o. c L<,L I I I < I< I<

LI ~ ~ ~ ~ ~ ~ ~ "i. 6 35 96t 360 10K2 1 24 7)13 6 60

1.2. D"I'l 1~11g'- 67 2 47 (I101173 36<1 I 73 3 97 2 66

I <'iii) <mel "<'I, iigl, 00~~~~~~~~~I 21011 53 4 65 62 7 593 11

V0 q W -",d

605<21,1 III
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TABLE C-2

REOE NFILL SAMPLEANALYTICAL RESULTS, 'OVEMIBER 211116

A\NNLALOPERATIO'S REPORT-2006b
DO> FELD OROLNDIXA1TER IRA -YEAR EICHT

Delene BlITiul ~IM-hls, Toune-u-

Samuplo ID RW-06 RW-07 RWV-08 RW-l)9

LubS.ekplID JI 1061238-0) L061l238-02 L061 1238-05 L061 1238-06

Dale 11/8/2006 11/8/2006 I I8/2006 I11/82006

Ill ,2-Teoachloroeuhuue ug~ ~ ~~L <0.5 <05 <05 <05

ljjl-Tnchloroethae ugL 'I <I <I 06(581

1,1.2,2-Telrachlorehaue ugh 0 772 91132 ' 74 3 25

1,1,2-Tnchlo..o~lhon ugl. <I I 94 3 3 <I

1,1 -Dchloooelheiie u~~ ~ ~~~gh <L< 3 45 1 8

I1,2,3-Triclorbeoueu ugL I <<II

I 2 4-Trih... ELeug I I <I<

I1,2,4-T ehybn ueuh<WL I<

1,2-[3ibroro- 3-chloroproa- ugh <2 <2 <2 <2

12-lDib-ooaoehnue ugh 'I 'I <i <I1

I,2-D.chlorobnzeu ugh L I I I I II

I .2-Dichloroelhune ugh~~~~~W <05 ((.3) 1 <0 O5 <05

1,2-Dichloop....u... < < <

I ,3-Dichloropropaiie ugh <0~~ ~ ~~~ ~ ~ 4 <04 <0 4 <0.4

I.4-Dichlorobenzene ugh <0~~~~~~~~~O5 <05 <05 <0 5

4-Chiorololue Leuh < < I<

Acelone ugh <~~~~~~~~~~~~~~I10 <10 <(0 <1,

Ileuzeur ugh <0~~~~~~~~~~~~~114 <04 <04 <04

Bronuodiebi <conic hone ugi <~~~~ ~~(I S <II $ < 5 I0 5

Ilrernolon" u~~ ~ ~~~ ~~~~gh <I K I <I <I

ug 3 <3 <0 <3

Carbou 1,1ar blonde uO < 7621 I 22 089461J

Chlorobeozeuc ugh <0 ~~ ~~~~~ ~ ~~~~~5 <(0 5 15 <0 i

Chlorol-i uL 1087 71[6 12 1 5 51

Chlororthane ol. 'I <I <I <I

i-I2-D,,hlorolhueug 18 626f 1062 86f,1

ciu-i3-Dehloropropeue ugh <0~~~~~~1(5 I(,5 •1(5 <05

Dihromoch~~~oroiiiclliaue <gil. <(1.~~05 <II 5 I 5 <0 5

I lunar hlorobuiau~~~~~ieiie ugh <0~' 6 <0 61 <0 6 <0 6

mn-p-Xylcuc ugh <~ ~ ~~~ ~~~ ~~~~~~2 <2 <2 <

NIEK (2-Buianone ug 10 10 <(0 <11

NDethyl i-bOnlI I elbe' (NITBE) ug 5 <5 <5<

Meth'leuuhl.od,, ugh I <I <I<

NI(BK euhyl '«b,,,l ktouc, I ug <10 <I Il <

NapS) halene ugh~~~~~~~~W 20 7 <(I 4 6 0

oxylene ugh <~ ~ ~~ ~ ~~ ~ ~~~~~~~~I 'I 'I <I

p-luopropyliolueue ugh <~~~~~~~~~6Is 1 <I 43 1

Slyreur ll1.111. ugh <I I <I 'I

T-hicho... e g/- 608 I 5 $3 2814 40 8

hT-hgui ... llc

2 Esinualo~d -1us b-sd - QC d-o i 1rpndht,6.. RL

R U--iiisdil.di

SlrShu
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TABLE~ C-3

EFFLUENT SAMIPLE ANALYTICAL RIESUiLTS
ANNUAL. OPERATIONS REPORT -20106

DUNN FIELID (GROUNDWATER IRA -YEAR EICHIT
DerrNe DO,.E Nl-,mpha IT ih/s-

Sample ID FPFLUENT-0206 EFFLUENT-0406 EFFLUENT-0706 EFFLUENT-I 106,
Dale, 227/2006 12 31 4/I /2006 7/2712006 I /21 M0M
Unils

pi] -El150.11
P

11
Sb $41 6 5 60G NS

VoIlilile ira 0,.in Cern ...... , -SWO 26011

Opgb CI <I 0

irHIn/nicii6 jIg/I. <I < I<II
Iln/nilhn nch,] hri,iidc) jig/L 'I <I CI 3

Cubroi lIsdhIltidlIg/,I I<
Carb I on hkr/ .. AI , prd g/i. 3 26 2 24 4 Of, I .08
ClIO iirhciiii hg/I <II <I <115
Clihrhll,, ...I .....n t~, ....Irniii 'i init iihh gI I <I <I <I

Clihioh h i-ii yl I~i ch ,ndc hg/i < I <I <I <I
ClihlItiitrll..Oi 6,igI. 30 21 1 32 2 7 661J

Chlirrcn ih - I - jighi. <
C~lIi /hi. I iiiC iiciyiciihrill i/iI I<I

C ...r.i..ichc i-I 2-lil,,~ onlu bu igIL
Cyi mi nu I p-...... hlt I nl oI cicIg/.<

C.......sinipylcicci .. ,g/I.2-

1Mb ihnci/iiii i.h/ dIrnb .iii..i./c ihiC 6 g/. I O 15
D3±8 

9/u liiiiiiiicjgi 3 I

)hclh/ Iir.ii .i ..ih. 1,3- jgl I< I<
ID~iiiO hchh..i... 1,4- 

5i/.< I< h

1)Iili ..iic.i. hi/c 1.- 
Igb < I12451I

lDnnhI/ oli/rncihn/c 1.2- pgi.<I<I< <1 1 5
D/ici ...i lidcu l- Ig/0 13 7 51 7 15 6i 791

Dd II) IIhiC ylihnz. C/,- 1.2. pg/b 60li) 511,5 71/ 6 6 9.1
DiOihII uicl/tlylchi. r'uis-, 1,2 pg/i. 14$ 11 I6 5 5 17 7.1

1lci ih 1
ihI /i2 .,2- hg/I. 'I

1/unlkl ...... hIii/ ..., 1,1-pgI.<

Diiy nhcl ihir.......... ... .I. iri/inzi/im 1.2-I jig/i 'l I <I <I

Ilc.L/ChhlI.. niriiin-ili,~i jig/. (II
ll 2iiii .2- ig/ <10 <IS <1n

Mcilyl 0ihM kciiii/ 12.bi...u....uc I pgIL <Il <II) <Il I
Mohyloyi .i/itiyl cUuuuc (4-i/i, ihyI.

2
-pihi//..i.... "Igi. <I< II)<I <](

NIdlhV I Ci/ buuunuidc Idihui... n/.nih/i-l,hnicl g/i. <I
Mciluyl ce .l ih iridc (dliflliiin Oldhc p/. < I i.93 II <I
MTi iI; Olunciyl icr-biiyi ciilicr 7 pgi. <5

I lrlul/c/e hic Ii ig/I. <I

1lcwihucl.....ii~nc 1.12.2- "g/I. 82 8 74)9 13111 6019 1
lcrcuiriiul1c pr hrii'cilpg/i 17 3 12 6 15.9 ISO9

OInhl ninibcIiz. chc .2.3- jg/i <I
I luhilI/i/i,1.2.4. jgi I<I< <I

I/lIhiici i,-ic L111.jg. I<I <1 /1436J
Jci /iclte ,.2. pg/I. 91 1 IS3 ' 73 1 21
Iii i~~~~ruic tliyl cue i~~~~~~~g/l. 1531I 1273J 187 1511

tIci irhi .... /li//h/ po.LiiigI < I

r/iT66 /yIl .... . i.. . 1.2.4- Igi

I cit/ ulylbiuziic I.3.5- j'ig/. <I
Viyl LIfliii// dg/I. <I < <I
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TABLE <-3

EFFLUENT SAMPLE ANALYTICAL RESULTS
ANNUAL OPERATIONS REPORT -2006

DUNN FIELD GROUNDWATER IRA -YEAR EIGHT
Def-us Depot MemphisTe,ese

Sample ID EFFLUENr-0206 EFFFIUENT-046 EFFIUENT-0706 EFFLUENT-I 06

Date 2/27/2006 12 31 4/I11/2006 7127/2006 11/8/2006

Acenaphlhetic pg/I~~~~~~~~~~~W <10 <'04

Acenaphthylcac ,g/. <10 <104

Anthrccac 1ig/L <10 <10 4

t~~caiz-a -anlhraccnc /igt~~~~~~01 CI) <104
Bcnzn-a-pyrcnc ~~~~~~~~~~~~ggil- <II <104

Bcnzo-h-llaioranthcnc ~~~~~~~~pg/I <10 <104

Bcn~~~u-gh~~~i-pciylcnc pg/~~~~~L <JO <104

Eczac cd pg/L <'04

Bcnzo-k-Iluoranlhcnc pg/I~~~~~~U <10 <10 4

Bcny aloo g/L <200 4

I (2-chI()m~hyl) cllbc pL <10 <10 4

BUs (2-chlorcisopropyllchc klg/L <III <'04

BDs (2-clhyI-lh~xyl) phlhalale pgL <10 <'0 4

Broncphcnyl phnllc.4- ig/ll <II) <'04

DUly' bcnzyl phthalata pL/ <10) <104

Chloro-3-mclhylphcnol. 4- ,L/ <II) <208

Chiooani.iric, p- WL/ <I <20 8

Chloro'iaphihalcnc, 2- (hl .oron phihalciie'. KI) ,11- I <I <'4

Chlcrophcno.I 2- pg/I <10 <'04

Cliloraplicryl phcnylclhcr. 4- g)[- <II) <'04

Chiye-ia "WI,/ <0) <10 4

Crsol. In- (3mWvpcilI 1 gL <110

Crcsok lo(2-mchvlphcnol) pg/I <II <'04

Crco,.k p- 4-irchylplhciao) pI<52 I

Dihciiz-.h-aniah.accia pgI 110 4

DDic.llobnzc., 1,2- g/L <104J

Di1lorhncn.I3- 1i/-<'04

Dichlorobcnzcn I.4- H1I '4

Dchilor'...cnzid~nc. 3,3- ng/I, <() <20 8

Dichlorophcnol. 2,4- _giL <10 <'0 4

Dicil1yl phlnhalal (15/- <Ii) <10 4

Dimc'hyl pnl.2.4- pg/I. <10 <104

Dnimehylphthalalepg/ <10 <'04

Di-i,-baiiyl plithalieti/ <10 <10 4

Din itro2iichvp 4co.46- (dint i...........l,4, 6-) IpgI `1 <52 I

3iiirpcl 2,4- ,,!L <O <52 I

Diiailololuc,e 2,4- nLgL <10I <10 4

Dinrooicc.2,6- nU/ <10 <11) 4

DFlorian lahcne pg/I <III <104

Fl norehtie "/I- <II <104

H.c...I Iiroc-zncpg
t

<Ii) <10 4

fix~lhllortbtiladien ,,/L <10 <'04

Hxahi ircylpenldicac (HCCPDI ig/l, <50

Hexc.o.. lbii g/I <10 <10 4

Wdam 2.3 -cO-yrene (',)L <I( <10 4

Isophorutic pg/I~~~~~~~~~~~,W <II <104

Mcthyhnaphllialcne. 2- pg/I <10I <104

Naplhal,~ ,tip/L <10 <10 4

Nilonili.nh, 2- pg/I. <51 <52 I

Ni ri... nc 3- pg/IL-<1 5 I

Ni ran inc.. 1,4- pg/L <so <$2 I

Nitro~~~~~~~iazcnc p~~~~~~g/I. <10 <104

Niltoheto.A 2- pg/ <10 <11)4

Nitrph,,nol, 4- ,L/ <S) <52 I

N, .. drtisudi-ii proplanc N- ,,,)L <II) <10 4

N Iruodiphtivlaac.N- ,,)~L <II <10 4

Peniashlorophenill pg~~~~~~~~~,/L <I 0 <52 I

Plac-iiol pg/I,~~~~~~~~~~~"o HI) <10)4

Pyrciic pg~~~~~~~~~~~~~~~,'L <Ii) <104

Urcllrb...ac.e. 1,L2,4- g/L <'0 4

Thlrspeo.2.4.5- "W,Lg <10 <52 I

*eI,,ln,.phL-no 2,46- gLt <10 <10 4
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1 ABLE C-3

EFFLUENT SAM PLE ANALYTICAL RESULTS
ANNUAL OPERATIONS REPORT - 2006

I)UNN FIELD GROUNDWATER IRA -YEAR EIGHT
Do Ifbs-. D,.po Monphis, reFis..

S..niplo ID IEFFLUENT-0206 EFFLUFENT-0406 EFFLUENT-0706 EFFLUENT-I1106
Dun, 2/27/20)06 12 31 4/11/2006 7/27/2006 I11/8/2006

I MI N10g1 u- SW6iI IWE
Al ,iiilif r/L Io I <0 I
Aniiiuiriy rng/L In)0 I
Arseji Io/I <00
B.ruii ng/L 0 1 03 I) I
BcyIl ... tim nigL <n 0 )0 <(0 Ii
Cainiii n;

1
L <0 002 <0 dl

Ciilciiiiir rig~~~~~~~~~~~~/I- 24 I 21I 6
cohali rngIL In001 <0,112
Uipo mg/IL 0)023 <1102

h"'. ,~~~~~~~~~~u/I. 115883 0 138
iri ,rg... iiic) ru -0 0064 <Ii 005

Nliigiicsiiini ~~~~~~~~~~~ng/I 1223 II 3
Mruiiguiiicse org~~~~~~~~~~~~/I- 010384 ((11661J

Ni~kcl 11 cmiiuids mg/I, 1) 00)5 <004

Silvor org/I. <~~~~~~~~~~~~~~~~~~~~~01100 <11111
S i<Iiiiiii~~~~~~~~~~~~~ rr~~~~~g/[- ~~~~25 I 22

Vciuoliiiio rug/I~~~~~~~~~~~V. <0,01 In1111
Zinc rig~~~~~~~~~~~~~~~~/IL 0 508) i)1)447

SI .r ..... 'gI.< 2 CIn I

3 ii13



TABLE C-4

QUALItY CO.NTROI. SAMIPLE ANALN TICAL RE2,ULTS, OCTOBER-NOVEMBFER 2006

ANNUAL OPERATIONS REPORT -2006

DU,' FIELDGCROCUNDSATER IRA-YEAREFIGHT
Deh.nse Depot Vlomphis, Tennesse

S-ample ID TB> 01806 TB- 101906 TB-102006 TB-102706 MW-32B DUP MW-54 DUP MW-I47 DUP MOW-I 49T floP

Lab Samiple lID TB- 01806 TB- 101906 TB-t102006 TB-1027206 L0610629-01 L06 I'0629-02 L061 0605-01 L0610626-004

halet 10/19/2006 10/19/20706 1 0/20/'2006 11/8/2006 (1119/2006 10/19/2006 10/10/2006 10/19/2006

Volatil OaiIC C......nds SW8260B

LII1, 2-eretoeehW gl. <0 5 <0.5 <0 5 In05 <0 5 <05 <05 <05

Il ,lj-Tnchloroelha-e ,gL <I <I <I <I <I I 0 268 J <I

l1,2,2-Tetroehloroch-n ,gIL <05 <03 <oQ 5 <0.5 21 9 5 76 70 4 21 3

I L2-Tnc,,Ioroeh.ne <gIL C1 'I <I 'I 116491I 2 64 I 2 0 41 2]

LIl-Dthloroelh- <IL I I <I I I I II I 'I <I

LI -PrQrc bn gL II 'I I <I II I 6510] <I

I 2,3-T,,chloeb... ee '.L <I <I I <I I I I I

I 23 -JTehbl .propan gL <I 'I <I 'I <I 'I I'

12,4-T-hmelbyl-t.zeo ugL 'I <I 'I <I <I <I <I

I 2-DtbIo,o,-3-chl oropopan .0~l <2 <2 < 2 <2 <2 <2 2

1t2-bbo alttesL I 'I <I 'I <I 'I <I <

I 2-Drchloroeihane up! I~ ~ ~~~.L <05 <05 <115 <0.5 I<05 <15 <05 <0 5

l,2-D lo.,paenL Cl <I <I 'I It <I ' I

I 3,5-Tnnethylbenzen ,,L 'I <I 'I I 'I <I I

t~~3-Dichloropropane up!~~~~hL <04 <114 <0 4 <04 <(I4 <0 4 <d14 <04

A-iclooeon ,WL. <0 5 <11 5<0 <19 <0'5 <05 <05 <0 5

l-Chi...he-ote <giL <I 'I I 'I <I I <I <I

-Chlneololuene <gI~ ~ ~~~ ~ ~ ~~L < I <I I 'I <I <I 'I

Ac -cln uiiL <l t(10 < III <10 <1 <( t <II <10

B~~~h .... .,~~~aL <0.4 <0 4 <II 4 <0 4 OI 4 <0 4 <II 4 <114

[Orottobentene nig~~ ~ ~~~~IL <I <I < I I I I I

O~~ro~tod~~c ItI <comet Itatie 41. <.05 <11~~~~'O5 <115 <0.5 <11 <0'5 <115 <1

WIrotofion- ngL <I <I <I I I I I I<I <I

Br~~~nloolelhooe ug'~~~~~~~ I. 3 <3 3 <3 <3 3 <3 <3

Carbon cleat blonde ug~~ ~ ~~~itL 'I <I 'I <I 12 I 5 8 112951 I 122

Chloroben~~~~~~~ene <gi~~~~L <:15 Id05 <115 I15 <05 11)5 <115 <0.5

Chltlroehane <gIL <I I II I I <I I I I I I

Chklrolrn <giL <:13 <03 <113 <1 3 X1i I I 39 2479 6

0,1<05W Ihane aw~~~~~~~~~IQL <I I <, I I I I ~ I <II

g-l.2-Plchtoronllsene <gL 'I <I 'I I I365 19 6 35 2 3 2

1ts-3-JOtcltl.eopeopeoe 1,g (I <:O5 11 <115 <11 I5 <.1 <05 <115 <115

tO ...e....chlorontlhhrnr utnL <05 <0 5 <115 <05 <05 Id05 <05 <05

D't- ..on,r~ieh-n </L I I I I I I I I <I I <I

DidtlroWWIluontel,a'le, <gL I I I II < I <I <IIII

Elh, Ilth,e'nei I1g. < I <I <I < I I I I I <II

He'arlIorabuiadsene ag~~~~IdL <06 <1)16 <10 6 <061 <06 <116 <116I <06

Isoprop' lbenaene no~~~~~~~I L <I 'I <I <I <I <I <I <II

IsI-p-X~~~~~~tene ogi~~~~.L <2 <2 < 2 <2< < 2

MILK 12-lotanon... ncL ItO 'tO <tO <10 <II <tO I(0 2

MetlholWlt-os eteriMTSLI ngL <5 <5 <5 5 <5 <5 <3 <5

NQcilh, -n hlonde ogiL <I <I 02165 I I <I 'I 'I ~
MIL1K leiehyl ,hbnly1 ketone) opL <10 <II <10 <I0 <I0 <1 <tO <'0

Nophbl-at , nI"L <I <I <I1 I I l<

o-Ba'lbcnat .,
1

'I <I <I <I I<<

tI-Peopolbenorne <gi~ ~ ~~~ ~~L <I 'I <I 'I 'I <I ' I

e-sle'hh .,IL I < I << I< I

Q,-lsopeapliob ee KL <I ' I <I <I< I

T I.,YI betene<gL <I I I <I <I <I <II

lran,-l2-Dlek,~h-ooltn <gIL < I I ' <I 641I 3 94 8 45 (I7183I

rus- 3-Ih'chle.p.op... ng'L <I 'I <I <I 'I j <I <I

T.,h lItolhene~ tipL II <I 'I I 39 9 5611 67 4 39 6

<S0t11D-aTliTopitealr, e

Estinut! .. n.t 1,as-d itQC data orWpoa Ie RI

I IS
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TABLE C-4

QUA1IUl CONTFROL )AMtP.IS AAL.)TICAL. RESIitTS, OCT(lBER-~IOs ENIBER 2N16
A NUI)ALOPE"RAINSS IEPORT- 28116

[)USN FIV~lDGCROtJNDWATER IRA -NEAR EI(CIT
Dckni Dcpal Nlcmphit. Ic -- ,n

SamleIhID MW-ISOT DUP MW-160DUP1 MWV-163 DPNW1DUP MW-IDTMI68B DUP RW-017DU0
la.b S..plbID 11610,626-((I5 L0610605-02 1.1161030(11I L061(626-0(12 10610626-001 L0611238-18

Dwl (10/9/2)(9(1 Ill/I8/2(1(6 l1ll19/20(106 1(11<9/200)6 0/P4/2(06h I11/g/20016

O'~~lkIrbln~~ ok olilo SWv826I)B1

J1, .2.T,,rrh ... lab uh < 11)5 <0.5 <11.5 <15 <115
1,1, I -TrUchlorv hbl, o) <ID <I I I <I < I cI
1, I .2.2*Tclent h1,bI rllhbiug, 20160 9115 584 3.71 <115 103

1,1 ,2-tr~~~ch~~orocI~~nnc '~g/L 4 873 J I 169 <I 'I 21(17
I. I -D hI.IhUr,nIl~hn uglL CI0I<I cI c IcI

l.I.Ihil'lnmpr~~~~~penc ugh~W. I0 <I C I <I 905

l.2,3-1rhloo.r. nic"IL. CIA IC < I
I1.2.31-rihill .e/i ..... CII(< I '<
l,2,4-lTIIdil .IIen...u~l CIbI< I< I

1,2-1ii b it,.0-' ........ .Iene l,an jgl 2(1 <2 <2 <2 <2 <
I.2-DO .l.....nlheb-hg

1
CI( It CI <I 'I <

i.
2

-l)'chlnet'c~~~~~~~hji'c 10/lI <~~~~5 <05 2 05 <05 <11 5 O1415S

'.3,5-1 ...i 'b' III,- /L CIll<0I< I<
I.D
3
- l lIcblooczilepI <II tO < I<

I.3-l)IcIIle U.eo"u 11(14 <(14 <04 014 <04 <(.4
I.4-I)Icl~~~lt~~eI~br~~l~c~~le 110(1. <~5 <((5 <15 <(I <115 <(I5

Ace,, ...... IlOll <1 20)43 <(0 <I I(0
lkll'~~~~~~Tbl 1g/. 4 <II 4 II.892 11) 4 OI 4 <II4

[I it'll i,,Ihl", li''. 5 11.5 <1115 <I <015 <11$5
ItleefeI'i <((I Il< I I <I
lIa(uI ........... l. CII <3 <3 3 <3
CabO/,l.... tI 111d(1 iL/;! <II (1)5113 'I 1.1 C I (1775)J
CI'ohl ... e cag. 5 <105 <(I <1105 <((5 <IS

((I/l~~~~~on ibnu< ugil. C~~~~~~~~I0I<I< I <I < I
''il 3 II 11)It447 54 5 <11 7 77

<[/'llt ill' 'I.41 427 Il 1)1 <I I6I(4

.I.....l) .... .... ,cbI lg~. CS <05 <105 <15 <115 < 5
DO ......... N 11'al" .110L 5 (5 <015 <(I < 5 < 5

H I TI.11 e ..blnlIc( O 6 <'<1( <(II 6<16 <06 I116
ap..... .... ''p' . I < I <I < I CI < I

('ip.,X> (c'c"il0 <2 <2 <2 <2 <2I

61<17(2)1 1 .t11 otr (I : 101<( I<5 1t <15 <5l <5 <5 I

WlI luIbewch Iie ... 11,1 <IJI (I.422 J 0 317) J 'I

NdIJIUK taI <gi. II I0 cI <I <I <

re Oh-b,,Ie~e h4g. 5 55 2(18 9 12 1,776 CI 631

(eU .l
2
.lC(uIcIeIh~bc "gl (1163 17,1) 166 I 52 <I ((64

ret'''<l111... lil I11ll1 912 Sll 654 115117 J 171

112<111 (II, hTpl<I..r.. .. M mo "DI'a leh I ... ~

8<I c1-il N11d11 , Q<~h>'Iil 10'g 11 1' .1<11 pinc RIl~lhn

Frlilid11-1< - l

R~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~2(6
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DATA QUALITY EVALUATION

The Dunn Field Interim Remedial Action Operations and Maintenance (O&M) semi-annual

groundwater sampling (monitoring wells and recovery wells) at Dunn Field was conducted during

April by MACTEC Engineering and Consulting, Inc. (MACTEC) and in October-November 2006

by enginecring-enivironinental Management, Inc. (e2 M). Effluent samples from the main

discharge at Dunn Field were collected in Februaty, April, and July 2006 by MACTEC and in

November 2006 by e2 M . The field and laboratory procedures were consistent with the Remnedial

Action Sampling and Analvysis Plan, Revisions 0 and / (RA SAP) (MACTEC, 2005). Samples

fr-om monitoring wells were collected in general accordance with the User's Guide For

IPolveihv/ene-Based Passive Dijluision Bag Samnplers To Obtain Volatile Organic Compound

Concentrations In We/A, Water Resources Investigation Report 01-4060, U.S. Geological

Survey, 2001. Samples collected by MACTEC in February, April, and July were sent to

Environmental Testing and Consulting (FEC) in Memphis, Tennessee for analysis. Sample

collected by e2M in October and November were sent to Kemnron Environmental Services, Inc.

(KIBS) in Marietta, Ohio for analysis. The following sections discuss the field activities, analytical

methods, data quaility eval tition (DQIE) process, and any problems with the quality assurance

(QA)/qual ity control (QC) associated with the laboratory data. The DQE reports for the February,

Api-il, and July sampling events were completed and summarized by MAcFEC. The DQE

reports for the October aind November sampling events were completed by an independent data

validation coat rctor, D~ia ne Short and Associates, Inc ( DS A) and summarized by e2 M

I). I FELl) ACTIVITIES and FIELl) QUALITY CONTROL

A total of 76 groun11dwater samples were collected from 50 wells in April and October 2006 using

passive diffusion bag samplers (1POR). In addition, I I samples were collected from I I recovery

wells in April 2006 by MACTEC aind in November 2006 by e2M. Further an effluent sample was

collected onl 27 Februiary 2006, 11 April and 27 July 2006 by MACTEC and again on 8

Novemiber 2006 by e2M. The sample locations are presented in the mnain body of this report.

The field QC program for the collection of samrples for the Dunn Field O&M included specific

pirocedures flou the collection of groundwater samples as described in the PDB User's Guide and

the RA SAP. Sample bottles met USFPA requirements for environmentally clean containers.

ID -I



834 12 8

Annual Operations Report - 2006 Februarv 2007
Dunn Field Groundwater IRA - Year Eight Rev 0

Sample labels were pre-printed to facilitate sample tracking from the field through the laboratory

to the final report.

Field QC samples were collected to evaluate sampling technique and decontamination

procedures. These samples included field duplicates, trip blanks, and field equipment blanks.

Documentation of the sampling was performed in the field to ensure that the sample collected,

labeling, chain-of-custody, and request for analysis were in agreement. Custody seals were

placed on each cooler before pickup by the laboratory.

0.2 ANALYTICAL METHODS

The groundwater samples collected from the monitoring wells and the recovery wells were

analyzed for selected VOCs by meihod 8260B3. The effluent samples were analyzed for target

compound list (TCL) VOCs by method 8260B3, TCL semi-VOCs (SVOCs) by method 8270C,

target analyte list (TAL) metals by methods 6010B and 7470A, and pH by method 150.1 in

Februaiy 2006 and during the semni-annual events (pH not taken in October/November).

D.3 LABORATORY QUALITY CONTROL

The laboratory QC program, including sample handling, laboratory control, and reporting, is

documcnntcd in the RA SAP. Sample handling includcs documentation of sample rcceipt,

placement in storage, lab personnel using the sample, and disposal. The laboratoiy control

consists of instrument calibration and maintenance, laboratory control samples (LCS), method

blanks and matrix spikes. Reporting of the laboratory control data was planned prior to the

collection of the data, allowing the laboratory to place the appropriate information into the data

package so that the DQE could be performed in a timely manner.

0.4 DATA QUALITY EVALUATION

The quality of the laboratory data was evaluated following the DQE standard operating

procedures (SOPs) presented in the RA SAP. The objective of the DQE was to provide a review

of the chemical data packages submitted by the laboratory and to qualify that data relative to the

data quality objectivcs stated in the RA SAP. The DQE consisted of review of laboratoiy QC

D-2
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data and field QC parameters, and flagging of the data as usable, usable with qualification, or

unusable.

The data quality relative to laboratory analyses was evaluated using the criteria stated in the RA

SAP for each analytical method performed. The following information was reviewed:

* Sample Integrity (Deliverables)

* Samrple Completeness

* Samnple Holding Times

• Laboratory Methods for [Extraction and Analysis (Calibration, Internal Standards)

• Method Accuracy and Precision (Surrogates, Matrix Spike/Matrix Spike Duplicate)

* Laboratoi-y Performance Criteria (Blanks, LCS Recoveries, Instrument Performance
Check)

Field QC paramelers were evaluated through field duplicates, field blanks, field documentation,

and shipping criteria.

Th'le DQ wats summarized by use of' flags that indicate to the reviewers that the data being

considered has been qualified using the established criteria. Sample delivery group (SDG)

narratives deta ili ng the evalI at ion of' the l aboratoty data by MACTEC and DSA are inc I ited in

this appendix. The SI)Os and associated groundwater samples are listed on Table fl-I1

The following sections discuss only those deficiencies encountered during the evaluation that

resulted in quali fled and/or unusablec data.

I),4,I Data Quality Evaluation Summary

DQIB wats performed on the data reported for the Semni-Aninual groundwater sampling events

conducted at Dunn Field in April and October 2006. The following sections provide SUrMmaiy
discussions of the required datia qualifications for each event and analytical method for

gr'oundwater samples collccied at DDMT. A Level IIl DQE was performed; the data quality

indicators (DiQ~s) evaluated included sample integrity, holding times, trip blanks, field blanks,

method blanks, internal standards, Surrogate recoveries, matrix spike/matrix spike duplicate
(MS/MSD) recoveries, LCSs, aind field duplicate precision. Trhese DQIs are expressed in tenvs

D-3
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of precision, accuracy, representativeness, comparability, sensitivity, and completeness. The

results of the DQE are summarized below.

Precision

Field duplicates were collected to assess sampling precision. They consisted of replicate grab

samples collected concurrently with the associated field samples. Precision is best expressed in

terms of relative percent difference (RPD). In general, the precision goals were acceptable with the

following exceptions.

Field precision goals exceeded QC limits for various groundwater parameters in the duplicate sample

pairs collected during each semti-annual event. Specific samples and the analytes with elevated

RPDs are listed below by sampling event. Those analytes requiring qualification include VOCs and

metals (effluent samples only). The samples with failing VOCs required dilution and re-analysis to

due to high levels of target analytes, which may have been a contributing factor to the RPD failures

for VOCs.

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 recov'ery (%/R).

Recoveries for LCSs in associated groundwater samples were all in control in the April event and no

qualifications were required based on LCS recoveiy. There were five samples for acetone and ten

samples for bromodichloromethane in the October/November event that required qualification of

estimated "J" due to high LCS recoveries. Project sample surrogate recoveries were elevated for one

sunrogate in one recovery well sample and one monitoring well sample; however, no qualification to

the data was necessary because the samples concentrations reported were similar to historical levels.

MS/MSD recoveries resulted in qualification for various VOCs and metals (only iron in the

October/November effluent sample) data in project samples as discussed below.

Rep rcsen tativen es s

Representativeness refers to the degree sample data accurately and pr ecisely describes the population

of samples at a sampling point or under certain environmental conditions. Samples that are not

D-4
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properly preserved or are analyzed beyond holding times may not be considered representative.

Review of sampling procedures, laboratory preparation, analysis holding times, trip blank and field

blank analysis help in providing this assessment.

Sampling procedures followed the work plan and were considered representative of the matrices

collected. Laboratory prepatation and analysis followed method guidelines.

Trip blanks, field blanks, and somre method blanks contained VOCs that resulted in the qualification

of data as possible false positives or biased high values based on the blank data. This resulted in the
"B" qualification of some of' the chloroform and miethylene chloride results in the water samples.
The "B"-qualified data were reported at levels below MCLs and therefore should not adversely

impact data quality.

Completeness

Completeness is dctcirmincd 1okw both ficId and analytical objectives. Field completeness is

calculated fromt thle numrber of' samples proposed verses the actual number of' samples collected.

Analytical completeness is expressed inl termis Of usable data. The project completeness goal for

DDMT is 90%..

Total analyticall Completeness for thle O&M groundwater 2006 semi-annual sampling events was
100%K, which meets thle completencss DQO stated in the RA SAP. The groundwater data and

eff1luentI data were usable with the qualifications discussed in the sections below and the attached
l)QI narratives.

Comprnai nbili ty

The selection of standardized methods aids in the comparison of past data to recent Studies. Past

investigation data are comparable to recent studies. Refer to thle historical data presented in

Appendix lB.

Sensitivity

Analytical sensitivity is the concentration at which the measurement system can quantitate target

aim lytes inl the eiv iron mental] matrices of' concern. The ultimate expression of' analytical

I) - 5
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sensitivity is the reporting quantitation limit (RL). The analytical method RLs and MDLs were

compared to groundwater protection standards and were determined to meet the overall project

objectives within reasonable budget constraints.

Sensitivity was primarily affected with the analysis of VOCs. A number of samples required

dilution due to the presence of VOCs in elevated concentrations which resulted in higher RLs.

Most of these samples were also analyzed with no dilution to quantitate analytes that were within

the normal instrument calibration range.

D.4.1.1 MACTEC Sampling Events - Groundwater and Effluent Sampling

Monitoring Well Samples - During the April 2006 semi-annual sampling event, 76 groundwater

samples were collected from 50 monitoring wells. Samples were analyzed for Target Compound

List (TCL) VOCs only. The data are usable with qualifications as described below:

* Thirty samples were "B"-qualified for CF based on FB results; and I trip blank

sample was "B"-qualified for methylene chloride based on method blank results.

The "B"-qualified data were reported at levels below MCLs and therefore should

not adversely impact data quality.

* Carbon disulfide results in two samples and TCE results in one sample were

flagged "J/UJ" and qualified as estimated based on MS/MSD performance.

* tDCE and PCE results for sample MW-144(74.4) were flagged "J" and qualified
as estimated because of poor duplicate precision.

* 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).

Recovery Well Samples - Eleven groundwater samples were collected from 11I recovery wells in

April 2006. Samples were analyzed for TCL VOCs only. The data arc usable with the following

qualifications:

* Any result reported below RL but above MDL was flagged '1" and considered an

estimated result (unless overridden by other QC flags).

Effluent Samples - Effluent discharge samples were collected in February, April and July 2006.

The February and July effluent samples were analyzed for TCL VOCs only. The April sample

D -6
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and duplicate were analyzed for TCL VOCs, TCL SVOCs Target Analyte List (TAL) Metals and

pHl, The data are usable with the following qualifications:

* TCE results in sample Effluent-0406 were flagged '1" and qualified as
estimated based on MS/MSD performance.

* TCE results for sample Effiuent-0206 and iron and zinc results for sample
Effluent-0406 were flagged "J" and qualified as estimated because of poor
duplicate precision.

D.4.1.2 OM Sampling Events -Groundwater and Effluent Sampling

Monitorinua Well Samples - During the October 2006 semiannual sampling event, 76 groundwater

samples were collected fr-om 50 monitoring wells. Samples were analyzed for TCL VOCs only. The

October 2006 data arc usable with qualifications as described below:

* Two samples were "B"-qualified for methylenec chloride based on method blank
results. The 'B"-qlualified data were reported at very lowv levels and therefore
should not adversely impact data quality.

* TCE- results in one sample, bromodichloromecthane in one sample, and 1,1,2,2-
PCA in one sample were qualified as estimated and flagged "U'' based on
MS/MSI) performance.

* lBromodichloronetlianc detects in ten samples and acetone detects in five
samples Were quLalified as estimated and flagged "J"' based on high LCS
recovery.

* Any result reported below the reporting limit (RL) but above the method
detection limit (MDL) was flagged "I'' and considered an estimated result (unless
overridden by other QC flags).

[Recovery Well Samples - Eleven groundwater samples were collected from I I recovery wells in

November 2006. Samples were analyzed fbr TCL VOCs only. T'he November 2006 data are usable

with the following qua Ii heat ions:

* 1,1,2,2-PCA, in one sample (RW-7) was flagged "J" and qualified as
estimated based on MS/MSD performance.

* Any result reported below RL but above MDL was flagged "J" and
considered ant estimated result (unless overridden by other QC flags).

1) - 7
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Effluent Sample - An effluent discharge sample was collected in November 2006. This sample

and duplicate were analyzed for TCL VOCs, TCL SVOCs and TAL Metals. The effluent

discharge data are usable with the following qualifications:

* 1,1 ,2,2-PCA, chloroform, cDCE, and tDCE results in the Main Discharge

(effluent) sample were flagged "J" and qualified as estimated based on MS/MSD

performance.

* The Main Discharge sample was "B"-qualified for antimony based on method

blank results. The "B"-qualified data were reported for a non-CVOC and

therefore, should not adversely impact data quality.

* The iron result in the Main Discharge sample was flagged "J' and qualified as

estimated based on high MS recovery indicating a potential for high bias.

• Any result reported below RL but above MDL was flagged "3" and considered an

estimated result (unless overridden by other QC flags).

D.5 SUMMARY

Data obtained in 2006, from the monitoring wells, the recovery wells, and the effluent discharge

samples at DDMT Dunn Field were determined to be sufficient and valid for monitoring system

effective ness.

D-8
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Data Evaluation Narrative Page I
MACTEC Project: DDMT: Operation and Maintenance
MACTEC Project Number: 6301-05-0008
Matrix: Aqueous

SOC: 0602910

Deliverables

The data packages as submitted to MACTEC Engineering and Con1sulting, Inc. (MACTEC) are complete as stipulated
in the Genenic Quality Assurance Project Plan as submitted by C1 12M [jfill for United States Environmental Protection
Agency (USE PA) Methods 8260B and 150. 1.

Sample Inteerity

Samples within this SDG were Submitted to Environmental Testing and Consulting, [inc. (ETC), in Memphis,
Tennessee for volatile organic com1pou~nds (VOCs) and p11l.

Based on the iil'oi-mation provided on the cooler receipt forms, the field samples arrived at the laboratory intact and
within the temperature guidance criteria. ETC picked uip the samples from the DDMT site. Completed chain-of-
custody documnents and cooler receipt forms aie included in thle data package.

Sa tlunIc dentification

IThis SDlG contains the ol` towinlg efI ALent and quality control (QC) samples:

F ffluent-0206 ElletUP-26T

'These samples were collected onl February 27, 2006. Sample Effluent-DUP-0206 is a duplicate sample of Effluent-
0206.

VOCs (8260111

All ofithe samples in this SDG were submitted for VOC analysis. A Level 11 review was performed onl the VOC data
and consisted of the review of holding times, method blanks, LCS, surrogate, and MS/MSD recoveries and RPDs,
field duplicate precision, and trip and rinsate blanks. Any f'ailures amnong the method listed are discussed] below.
Calibrat ion information was not reviewed.

Holoding Times

The extraction and analytical logs indicate that applicable holding.tinmes were met for the samples submitted for thle
analysis of' VOCs by USEPA Method 826013.

Reporting Limits

The RL~s were mnet for the sample submitted for the analysis of VOCs by USEPA Method 8260B. Any results
ieportedl below the RL but above thie MDL were flagged "J" and considered quantitative estimates.

Blank Summary

'[he analytical results of the laboratory method blanks indficate that VOCs were not present.
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Surrogates

The recoveries for the four method-specified surrogates toluene-d8 , 4-bromofluorobenzene, dibromofluoromethane,

and I1,2-dichloroethane-di are within QC advisory limits.

Laboratory Control Sample

The laboratory control sample (LCS) spike recoveries were within applicable QC advisory limits.

Matrix Spike/Matrix Spike Duplicate

The matrix spike/matrix spike duplicate (MS/MSD) recoveries and RPDs for spiked sample Effluent-0206 were

within the acceptable QC control limits with the exception of low recoveries for trichioroethene (ICE)

Action: The TCE results were flagged "J" and qualified as estimated for sample Effluent-0206 and the Effluent-

DUP-0206.

Sampling Accuracy

The analytical results of the field blank and trip blank indicate that VOCs were not present.

Field Duplicate Samples

The field duplicate set Effluent-0206/Effluent-DIJP-0206 were reviewed and assessed as good

pH- (150.1)

The Eftluent-0206 sample in this SDG was submitted for p1-I analysis A Level I review was performed on the pH-

data and consisted of the reviewv of holding times. Any failures among the method listed are discussed below.

Holding Times

The extraction and analytical logs indicate that applicable holding times were met for the sample submitted for the

analysis of pl-i by USEPA Method 150. 1.

Overall Site Evaluation and Professional Judgment Flagging Changzes

The data within this SDG were compared to site data and edits to the DQE flags were not required based on

professional judgment.

Prepared by: JAH 0O3/29/06

Checked by:
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Data Evaluation Narrative Page I
MACTEC Project: DDMT: Operation and Maintenance
MACTEC Project Number: 6301-05-0008
Matrix: Aqueous

SDC: 0604359

lDeliverables

The data packages as submitted to MACTEC Engineering and Consulting, Inc. (MACTEC) are complete as stipulated
in the Generic Quality Assui-ance Project Plan as submitted by CII2M [Ifill for United States Environmental Protection
Agency (USEPA) Methods 8260B, 8270C, 6010B, 7470A, and 150.1.

Sample InteeritV

Samples within this SDG were submitted to Environmental Testing and Consulting, Inc. (ETC), in Memphis,
Tennessee for volatile organic compounds (VOCs). Samples EFFLUENT and EFFLUENT-DUP were additionally
Submitted for Target Compound list (TrCL) VOCs, TCL semi-volatile organic compounds (SVOCs), Target Analyte
List (TPAL) metals by inductively Coupled plasmia (ICP), mercury by cold vapor, and pi11.

Eased onl the inibronaition provided onl the cooler receipt forms, the field samples arrived at the laboratory intact and
within thle tem1perartiie guidance criteria. ETC picked Lip the samples from the DDMT site. Completed chain-of-
etistody documincrs and cooler receipt formisare inc tided inl the data package.

Sample Identification

This SDG( conta insn thle foilowing cii tient and quality control (QC) samples:

RW-0I RW-03 RW-06 Effluent-DUP
I R W- IA R~ IW-04 I RW-08 PDBFB-5-9105010

RW-o 113 RlW-05 R~lW-09 -PD13FB-6-9 106030
IRW-02 O&MDUlP-9 Effluent TB-041 106

These Samples were collected onl April I 1, 2006. Two field blanks in this SDG (PDBFB-5-9105010 and PDIAFI-6-
91061030) were analyzed to represent samples collected From the PDB bags. Sample O&MDUP-9 is a duplicate sample
of RW-05, and Effillent-DU P is at dIUplicate offluenLI~t.

VOCs (8260B)

All Of' thle samples in this SDC0 were submitted for VOC analysis Level II review was performed onl thle VOC data
and consisted of thre review of holding times, mnethod blanks, LCS, surrogatte, and MS/M SD recoveries and RPDs,
field duplicate precision, and rinsate blanks. Any fainlures amnong the method listed are discussed below.
Calibrat ion in formation was not rev iewved.

ltolinog limes

l'hle extraction and analytical logs indicate that applicable holding timues were met for thle samlples Submitted for the
analysis of VOCs by USEPIA Method 82608.
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Reporting Limits

The RLs were met for the samples submitted for the analysis of VOCs by USEPA Method 8260B with the

exception of the following samples which required a dilution in order to place the results within the calibration range:

RW-O I A 20x for chloroform
RW-04 20x for 1, 1,2,2- trichloroethene (TCA), trichloroethene (TCE)

RW-08 l Ox for TCE

Results were reported to the RL and evaluated down to the method detection limit (MDL). Flagging of results less

that the RL but above the MDL was necessaiy for the following samples:

RW-O IA - brormodichloroinethane
RW-O IB - trans-1,2-dichloroethene
RW-03 - tetrachloroethene, 1, 1,2-TCA

RW-04 - carbon tetrachloride
RW-08 - carbon tetrachloride

Action: The results reported below the reporting limit, but above the method detection limit were flagged "J" and

qualified as estimated unless overridden by other QC exceedances.

Blank Summary

The analytical results of the laboratory method blanks indicate that no analytes were detected.

Surrogates

The recoveries for the four method-specified surrogates toluene-dl, 4-bromofluorobenzenie, dibronmofluoroniethane,

and I1,2-dichloroethane-d 4 are within QC advisory limits with the exception listed below,

Sample Surrogzate %Recover Action

RW-OIA 1,2-Dichlorcoethane-d4 138% None - associated results similar to
historical results

Laboratory Control Sample

The laboratory control sample (LCS) spike recoveries were within applicable QC advisory limits or SMIF limits.

Matrix Spike/Matrix Spike Duplicate

The matrix spike/matrix spike duplicate (NIS/MSD) recoveries for spiked sample RW-OIA were outside of SMF

limits (low) for chloroform, and the MS/NMSD recoveries for spiked sample Effluent were outside of SMF limits

(low) for TCE.

Action. The chlorofonn result in RW-OI A was greater than 4x the spike amount; therefore no flagging of the result

was necessary The TCE results in the Effluent and Effluent-DUP samples were qualified as estimated and flagged

Sampling Accuracy

The trip blank sample analyzed with the samples in this SDG did not contain positive results. The analytical results

of the field blanks indicate chloroform was detected in field blank sample PI)BFB-5-91050 10 at 1.82 gg/L.

Action Ther e were no samples in this SDG associated with this field blank sample
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Field Duplicate Samples

Two field duplicate pairs RW-5/O&MDUP-9 and EffluentlEffluent-DUP were reviewed and the difference between
the samples and thle duplicates were within QC limits.

SVOCs (82'70C)

The samples Effluent and Effluent-DUP were submitted for TCL SVOC analysis. Level 11 review was performed on
the SVOC data and consisted of the review of holding times, method blanks, LCS, surrogate, and MS/MSD
recoveries and RPDs, field duplicate precision, and rinsate blanks. Any failures among the method listed are
discussed below. Calibration information were not reviewed.

liolding 'rinies

The extraction and analytical logs indicate that applicable holding times were met for samples submitted for the
analysis of SVOCs by USEPA Method 8270C

[Reporting Limits

The RLs were met for the sample submitted for the analysis of SVOCs by USEPA Method 8270G.

Blank Summary

The analytical results of the laboratory method blanks indicate that no SVOCs were detected.

Surrogates

The recoveries fior the six mnethod-specified surrogates 2,4 ,5-tribronaophenol (SI), 2-fluorobiphenyl (S2), 2-
fltrorophecnol (S3), nitrobenyzene-d, (S4), phenolf-d, (S5), and terphenyl-dp (S6) were withi i the acceptable QC
limits and/or SMF I' citeria.

lathoratory Control Sample

The LCS spike recoveries were within applicable QC advisory limits and/or SMF criteria.

Matrix Spike/Matrix Spike lDuplicate

The MS/MSD recoveries and RPE~s for spiked sample Effluent were within the acceptable QC control li its or
SMEF limits.

Field Duplicate Samples

The field duplicate set Efllulent-052305/1Effluenit-DUPwo2305 could not be reviewed since all of the results were
non-detect.

Metals (60 1 OB/747 I A)

[he samlpIC -les Effluet and Elf] Uent-DUP were submitted for TA L mectals analysis. Level I I review wats perfoi rmed on
thle metals data and consisted of the review of holding times, method blanks, LCS, and MS/MSD recoveries and
RPDs, field duplicate precision, and rinsate blanks. Any failures among the method listed are discussed belowv.
Cali b rat ion info rmat ion was not levi ewed.
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Holding Times

The extraction and analytical logs indicate that applicable holding times were met for samples submitted for ICP metals

and mercury analysis.

Reporting Limits

The R~s were met for samples submitted for metals analysis. Results were reported to the RL and evaluated down

to the MvDL. Flagging of results less that the RL but above the MDL was necessary for chromium in Effluent.

Action: The associated chromium results were qualified as estimated and flagged "J", unless overridden due to other

QC criteria exceedences.

Blank Summary

The analytical results of the method blanks indicate that no metals were detected.

Laboratory Control Sample

The LCS spike recoveries are within the applicable QC advisory limits.

Matrix Spike/Matrix Spike Duplicate

The MS/MSD recoveries and RPDs for spiked sample Effluent were within the acceptable QC control limits, with

the exception of low recoveries for sodium.

Action The sodium result for sample Effluent was greater than 4x the spike amount: therefore no flagging the data

was necessary.

Field Duplicate Samples

One field duplicate pair (Effitient/Efflueni-DUP) was reviewed and the difference between thle sample and the

duplicate was outside of QC limits for iron and zinc.

Action: The associated iron and zinc results for samples Effluent and Effluent-DUP were flagged " and qualified as

estimated due to poor duplicate precision.

Overall Site Evaluation and Professional Judgment Flagging Changes

The data within this SDG were compared to site data and edits to the DQE flags were not required based on

professional judgment.

Prepared by:- DWK 05/12/06
Checked by. JAMIl05/22/06



8894 143

Data Evaluation Narrative Page I
MACTEC Project: DDMT: Operation and Maintenance
MACTEC Project Number: 6301-05-0008
Matrix: Aqueous

SDC: 0604364

Deliverables

The data packages as submitted to MACTEC Engineering and Consulting, Inc. (MACTEC) are complete as stipulated
in the Generic Quality Assurance Project Plan as submitted by Cl 12M I fll for United States Environmental Protection
Agency (USEPA) Method 82608.

Sample inteL'rit

Samples within this SDG were submitted to Environmental Testing and Consulting, Inc. (ETC), in Memphis,
Tennessee for volatile organic compounds (VOCs).

Based onl the information provided onl the cooler i-eceipt forms, the field samples arrived at the laboratory intact and
within the temperature guidance criteria. ETC picked tip the samples from the DDMT site. Completed chain-of-
custody doctiments and cooler receipt forms are included in the data package.

Sample Identification

This $SDG contains the fol lowing monitoring well water and quality control (QC) samples:

MW-43 (165. __KW-(68 (80.5)~ M -70 (88.8) ~ O&MDUP-4 MW 48(5)
MW-67 (267.5) O&MDUP-3 M\VW-69 (87 4) M W- 15 7 (73.3) M -6 88

MW-154 (57.6) MW-3 ( 57.7) ~ MW-9 90 O&MDUP-7 MW-ISO5 (82.2)
MW-154(655) MW-71(72.3 M -7 (84.9) M W- 164 (72.6) O&MDUP-5

MW-57 (66.6) MW3 132 W-68.) M -1(71.6)M -5(2)
MW-07 (68.) M-3~2 (5. 1) W 68. MW-31 I(77.1) TB3-04 1206

_MW-130 (69.5~) O&MDEUP-1 MW-161 (79.9) MW-147 (73 7) _________

MW-68 (74.5) MW-70 (82 8) MW-144 (74 4) MW-148 (79.5) ________

These saniples were collected on April 12, 2005. O&MDUP-I is a duplicate sample of MW-32 (65. 1), O&MDUP-3 is
a duplicate of MW-68 (80.5), O&MDUP-4 is a duplicate of MW-144 (74.4), O&MDUP-5 is a duplicate of MW-
150(82.2), and O&M0UP-7 is a duplicate sample of MW- 157 (73.3). PDBFB-5-91050 I0 and PDB3FB-6-9106030

(SDGM 0604359) are field blanks which weie collected and are aissociated with the samples within this SDG.

VOCs (826011)

All ofilhe samples in this $00 were Submitted for VOC analysis. Level 11 review was performed onl the VOC data
and consisted of the review of holding times, method blanks, LCS, surrogate, and MS/MSD recoveries and RPDs,
fiCed duplicate precision, and ri suite blanks. Any failures among the method listed are discussed below.
Calibration in lormation were not reviewed.

I old~iig Thines

Ihe extraction and analytical logs indicate that applicable holding times were met for the samples submitted for thle
analysis of VOCs by USEPA Method 826013.
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Reporting Limits

The RLs were met for the samples submitted for the analysis of VOCs by USEPA Method 8260B with the

exception of the following samples which required a dilution in order to place the results within the calibration range:

MW-7O (82.8) SOx for I,l1,2,2-Tetrachloroethene (TCA), Trichloroethene (TCE)

MW-TO (88.8) 5Ox for i, 1,2,2-TCA, TCE
MW-77 (84.9) 500x for 1, 1,2,2-TCA lOOx for TCE

MW- 162 (83.7) l Ox for l, 1,2,2-TCA , TCF

MW-1 61 (79 9) SOx for l,l1,2,2-TCA, TCE

MW-144 (74.4) 5Ox for l, 1,2,2-TCA, TCE

O&MDUP-4 200x for 1,l1,2,2-TCA, TCE

MW-14T (73.7) l Ox for [,l1,2,2-TCA
MW-1 60 (80.8) l Ox for TCE
MW-I 50 (82.2) I Ox for 1, 1,2,2-TCA , TCE

O&MDUP-5 l Ox for l,I1,2,2-TCA, TCE

MW-ISO5 (92.7) SOx for I,l1,2,2-TCA, TCF

Results were reported to the RL and evaluated down to the method detection limit (MDL). Flagging of results less

that the RL but above the MDL was necessary for the following samples:

MW-5T (66.6) - trans-l1,2-dichloroethene
MW-OT (69.8) - chloroform, 1,1,1 -trichloroethane

MW- 130 (69.5) - I, 2-dichloroethane
MW-68 (74.5) - chloroform, tetrachloroethene, trichloroethene

MW-33 (57.7) - Carbon tetrachloride
MW-7l (72.3) - trans-I ,2-dichloroethene, LI 1,2-trichloroethanie
MW-TO (88.8) -I 2-dichloroethane
MW-69 (90. 1) - tetrachioroethene
MW-77 (84.9) - 1,2-dichloroethane
MW- 1 61 (79.9) - Carbon tetrachloride
MW-1 62 (83.7) - 1,1,2-trichloroethane
MW- 1 64 (72.6) - trans-i 2-dichloroethene, tetrachloroethene

MW-31 (77.1) -cis-1 ,2-dichloroethene
MW- 1 47 (T3 .7) - Carbon tetrachloride, I1,2.-dichloroethane

MW 148 (79.5) - chloroform
MW- 148 (85.8) - 1,1 ,2,2-tetrachloroethane., tetrachioroethane
MW- 1 60 (80.8) - carbon tetrachloride, 1, I -dichloroethene

MW-ISO5 (82.2) - carbon disulfide, chloroform
O&MDUJP-5 - carbon disulfide, chloroformn
MW-ISO5 (92.7) - carbon tetrachloride

Action: The results reported below the reporting limit, but above the method detection limit were flagged "J" and

qualified as estimated unless overridden by other QC exceedances.

Blank Summary

The analytical results of the laboratory method blanks indicate that no VOCs were detected in the method blanks with

the exception of 1,I,2,2-TCA in method blank 9748-LB. Any result less than 5x the blank amount was qualified as

possibly biased high or false positive and flagged "B".

Action No qualification was required becauise associated sample results were greater thanSx the method blank result.
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The recoveries for the four mnethod-specified surrogates toluene-d8,, 4-bromlofluorobenzene, dibromofluoromnethane,
and I1,2-dichloroethanie-d4 are within QC advisory limits.

Laboratory Control Sample

The laboratory control sample (LCS) spike recoveries were within applicable QC advisory limits of SMVF limits,
therefore no flagging of the data was necessary.

NMatrix Spike/Matrix Spike Duplicate

The matrix spike/matrix spike duplicate (MS/MSD) recoveries and RPDs for spiked samples MW-162 (83.7), MW-
164 (72.6), MW-148(79.5), and MW-68 (74.5) were outside of the acceptable QC control limits and/or the SMF
Ilimits in fol lowing instances.

Sample Analyte Fa ilni %Y Rec. or RPD Flag
MW-162 (83.7) carbon disulfide 53,55 Positives and ND "J"/"UJ"

chloroiethanle 324, 362 Positives 1"J- no flag, result ND
M W- 164 (72.6) carbon disulfide 50,53 Positives and ND J'J""UJ"

chloroethane 125 V0 Positives "J" - no flag; result ND
TCE 57, 61 Positives and ND "J'7"UJ"

M W- 148 (79.5) chloroethane 369,355 Positives "J" - no flag; result ND
M W-68 (74.5) chiloroethane 350, 301 Positives "J" - no flag; result ND

Sampling Accuracy

Tlhe analytical resu Its of the trip blank indicated that no analytes were detected. One of the equipment blank samples
(P0)131-13-5-91050 I0) contained chloroformi = 1 .82 jtg/L.

Action: Resutis less than five times the blank value were qual ifled as estimated with possible equipment blank
Contamnination and flagged "1B': MW-57 (66.6), MW-07 (68.9). MW-6 8(74.5), MW-70 (82.8 and 88.8), MW-
77(84.9), MW-162 (83.7), MW-162 (83.7), MW-161 (79.9), MlW-144 (74.4), O&MDUP-4, MW-147 (73.7), MW-
148(79,5), MW-160 (80.8), MW-I50 (82.2), O&MDUP-5, MW-I50 (92.7).

Field lDuplicate Samples

The field duplicate pairs MW-3 2(65.l)/O&MDUP-1, MW-6 8(80.5)/O&MDUJP-3, MW-I5O (82.2)/O&MDUP-5,
MW-I57 (73.3)/O&MDUP'-7 were reviewed and the RPDs between the samples and duplicates were within QC
limits. The R PD between the sample and the duplicate was outside of QC limits for trans-I1,2-clichloroiethene
(30.2%) anid tetrachloroiethene (32.7) in MW-144 (74 4)/O&MDUP-4.

Action: The associated trans-I 2-dichloroethenie and tetrachloroethene results were flagged "J' and quallified as
estimated due to poor duiplicate precision.

Overall Site Evaluation and Professional ,ludgmecnt Flaggingl Changes

I'he data within this SDG were compared to site data and edits to the DQE flags were not requii-ed based onl
prof ess ional Ijudgment.

Prepared by: DWK 05/10/06
Checked by: JAI I 05/19/06
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Data Evaluation Narrative
MACTEC Project: DDMT: Operation and Maintenance
MACTEC Project Number: 6301-05-0008
Matrix: Aqueous

SDG: 0604443

Deliverables

The data packages as submitted to MACTEC Engineering and Consulting, Inc. (MACTEC) are complete as stipulated

in the Generic Quality Assurance Project Plan as submitted by CH-2M Hill for United States Environmental Protection

Agency (USEPA) Method 8260B.

Sample Inteifrity

Samples within this SDG were submitted to Environmental Testing and Consulting, Inc. (ETC), in Memphis,

Tennessee for volatile organic compounds (VOCs).

Based on the information provided on the cooler receipt forms, the field samples arrived at the laboratory intact and

within the temperature guidance criteria ETC picked up the samples from the DDMT site. Completed chain-of-

custody documents and cooler receipt forms are included in the data package.

Sample Idcntification

This SDG contains the following monitoring well water and quality control (QC) samples:

MW-170 (61.7 MW-~152 _9. MW-165(1004) MW-151 (78.5) MW19(.6
MW-170 (77.7) M -152 (108.~9 OG&MDUP-8 MW-151 (945) MW-1I66A (75.3)

_MW-40 ~90.0 M -4 69.0) MW18 08 W-145 (78 6) ~ R4-l66 (87.3~
_MW-1_69 (77.4) MW-_56 (57.2) IW-58A (91I 4) MW-145 (94.6) MW- 166 (97.8)

MW-l69 (8.2 MW-l5666.8) MW-58 (93.1MW-54 (89.5) MW-5 11

MW-171 (57.2) MW-167 (72.3) .MW-158 (104.1) O&MDUJP-2MW19(7)

_MW-171 (67 5) M 16(8. MW-168 (108.~6) MW-l155 (7860) M -103 (74 9)

MW-153 (79.1) MW-165A (73.9) MW-168 (119.1) O&MDUP-6 RW-07

~MW-153 ~(951l MW-65A84.) FMW-168A 76.4) MWl5(4)TB-041306

MWy -79) 92.0) MW-165 (89.9 TM~w-168A (86.9 MW-lw4.9(836). .

These samples were collected on April 13, 2005. O&MDIJP-2 is a duplicate sample of MW-54 (89.5), O&MDUP-6 is

a duplicate ofMW-155(78.6), and O&MDUJP-8 is aduplicate ofMW-165(l00.4). PDBFB-5-9105010 and PDBFB-6-

9106030 (SDG# 0604359) are field blanks which were collected and are associated with the samples within this SDG.

VOCs (8260ff)

All of the samples in this SDG were submilted for VOC analysis. Level 11 review was performed on the VOC data

and consisted of the review of holding times, method blanks, LCS, surrogate, and MS/MSD recoveries and RPDs,

field duplicate precision, and rinsate blanks. Any failures among the method listed are discussed below.

Calibration infontnation were not reviewed.

Holding Times

The extraction and analytical logs indicate that applicable holding times were met fori the samples submitted for the

analysis of VOCs by IJSEPA Method 8260B.
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The RLs were met for the samples submitted for the analysis of VOCs by USEPA Method 8260B with theexception of the following samples which required a dilution in order to place the results within the calibration range:

MW-158A (80.8) 50x for 1,l,2,2-TCA, TCE
MW-1 58A (91.4) 2 0x for TCE
MW-54 (89.5) 20x for l,l1,2,2-T'CA, TCE
O&MDUP-2 20x for I,I1,2,2-TCA, TCE
MW-I 5$ (78.6) 50x for l,l1,2,2-T[CA, TCE
O&MDUP-6 50x for I,I1,2,2-TCA, TCE
MW- 1 55 (94.6) 20x for 1, 1,2,2-TCA, TCE
MW-159 (8 II ) 50x for I, 1,2,2-TCA, TCE
Mw-I 59 (97. 1) 20x for 1, 1,2,2-TCA, TCE

Results were reported to the RL and evaluated down to the method detection limit (MDL). Flagging of results less
that the RL but above the MI)L was necessary for the following samples:

MW-54 (89.5) - carbon tetrachloride
MW- 1 58 (93. 1) - chloroform
MW- I 65A (73.9) - trans- 1,2-dichlio oethiene
MW- I 65A (84.5) - tetraichloroethene
MW- 165 (89.9) - tetrachloroethene
MW- 1 68 (108.6) - 1,1 -clichloroethene
MW- 168 (119. 1)- I, I -dichloroethene
MW-I1 66 (87.3) - trans-I ,2-dichlioroethene
MW- I 6,$A (76.4) - chloroform
O&M DCP-2 - carbon tet rachloraide

Action: The t esults reported below the repot i ng linit, hut above the method detect ion limit were flagged "J" and
LI L aI liii ed aIs eS( t mated .

Bslank Summary

Tlhe ana lyt icenl reS iitS of th le buoiat o y method blainks inaidcate tha t no inethylIene chltoride was detected in the method
blanks.

Action: Only the trip blank sample ('113-041306) hadt positive results for methylene chloride, and the associated resultwas cua jifled as estimated with possible niethod blank contamination antd flagged ''B".

Surrogates

The recoveries for the four methlod-specified surrogates toluen~e-d5s, 4-brormofluorobernzene, dibromofluoromethane,and I1,2-dich loroethune-il4 are wvith in QC advisory li mats with thie two except ons described below.

Samlple iurct 111(6-te %R-Iecovery Action
'[I3*-041306 I1,2-Dichloioetharic-d4 134 None - no ,associated positive results
MW-I1 58 (104. 1) I1,2-Dichlotoethaiie-d4 1 33 None - associated results similar to

historical results
Laboratory Control Sample

The laboratory control sumple (LCS) spike recoveries were within applicable QC advtsory limits of SM F limits,there fore no flagging of the data was necessary.
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Matrix Spike/Matrix Spike Duplicate

The matrix spike/matrix spike duplicate (MIS/MSD) recoveries and RPI~s for spiked samples MW-17I (67.5), MW-

170 (61.7), MW-153Q79.1), MW-156 (66.8), and MW-166(97.8) were within the acceptable QC control limits

and/or the SME limits.

Sampling Accuracy

The analytical results of the trip blank indicated that no analytes were detected. One of the equipment blank samples

(PDBFB-5-9 10501 0) contained chlorofiorm;= 1.82 .tg/L.

Action: Results less than five times the blank value were qualified as estimated with possible equipment blank

contamination and flagged "B" MW-152(92.9), MW-152 (108.9), MW-165A(73.9), MW-165A(84.5), MW-

158A(80.8), MW-158A (91.4), MW-158 (93.1), MW-l58(104.1), MW-168A (76.4), MW-54(89.5), O&MDUP-2,

MW-155(78.6), O&MDIJP-6, MW-155(94.6), MW-159(8l.1), MW-159 (97.1), and MW-163 (74.9).

Field Duplicate Samples

The field duplicate pairs [MW-54(89.5)/O&MDUP-2, MW-155(78.6)/O&MDUP-6, and MW-165

(100.4)/O&MDUP-8] were reviewed and the RPI~s between the samples and duplicates were within QC limits.

Overall Site Evaluation and Professional Judg~ment FLangngCane

The data within this SDG were compared to site data and further edits to the DQE flags were not required based on

professional judgment.

Prepared by:_DWK 0O5/11/06
Checked by__JAI I 05/19/06



884 1.49

ORGANIC DATA OUALITY REVIEW REPORT Page IVOLATILE ORGANICS SW-846 METHOD 82608/50308 and Method 8270

8260B/5030B
,SDG: L0610634. L0610630. L,0610626. L0610633. [0610629, L0610628. L06 10624. [061 ~0605. L061061l.1

[0611238

PROJECT: EUrn. Memphis Defense Depotf Intri Remedial Action IRA-land Recovety Well, Main Dischaiee

LABORATORY: Kenron Environmental Senvices. Nlarietta. 0.1-I

SAMPLE MA'IRIX: Water

SAMPILING DATE (Month/Year): October, November2006,

NO. OF SAMPLES: 8260B/5030B3(Wat(e~rs)- 10 apls( ri lns): Method 8270: 2 water

ANALYSES REQUESTED: SjW-840 8260B .8270C

SAMPLE NO.: See attached result forms and associted edd

l)ATA REVIEWER: Sammy II untineton and John Ilunt Iintzton (Gateway Enterprises)

QA REVIEWER: Diane Shodt and( Associates Inc. INITI[ALS/DAT.E:______

Tlelephorte Logs included Yes____No x

Contractual Violations Yes- No -X

The EIPA Contract Labor atory Pr ogrmn National FUNIctional Guidelines for Organic Review, 1999, and the SW-846Method1826013 haisbeen relbeti-ececlbylthe reviewert-o perfloim ithis data validation review. ThleEPA qualifiers havebeen expandiced to inc tidlea descn pltor codie and valLie to definieQC violationis and their values, per the approval of theProject Manager. Per the Scope or Work, the review of these samples includes Level III validation of all chains ofcustody, calibrations and QC formus referencing the QC limits in the above documents.

I. DELI.VERABLE~S
A. All deliverables; were pr esent as specified in the Statement of Work (SOW), SW-846, or in the project contract.
Yes _X No
This is a Level Ill Report.

13. Chain of'Ctistody Documentation was complete and accurate.
Yes NoX
Tlhe project manager is infornted of the following and the chain inlbrmation is to be updated for the project file.

Many or the S D~s do not have custonmary chains of custody. Our understanding is that the chain of custody is anl
electronic satmple documentation systemn.

SDG 1-061061 1: Discrepancy report states that MW-1I53B3-IS- I I 0/I 8~ 14:53 not onl chain of custody

C. Samples weme received at the required temnperatUic, preservation and intact with no bubbles.
Yes _X_ No _ _

CoolFer tempci-ature was in many cases below 20C but narratives noted that all samiples wei-e received in good condition.
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When samples are below the lower EPA limit of 2" C, as long as there is no damage to the samples, no qualifier is

required.

Sample Checklist states that all samples are preserved.

IL. ANALYTICAL REPORT FORMS
A. The Analytical Report or Data Sheets are present and complete for all requested analyses

Yes _X No _

B. IHolding 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 (I14 days from time of sample

collection to analysis or extraction).

Yes _X_ No__

III. INSTRUMENT CALIBRATION - GU/MS
A. Initial Calibration
I. The Response (RF) and Relative Response Factors (RRF) and average RRE for all compounds for all analyses met the

contract cijteria of >0.05.
Yes __No _X NA__
Percent RSD is out for two SVOA compounds (2,4 dinitrophenol at 41.8%: benzoic acid at 64.1 % RSD; both were

quantitated from an acceptable linear curve) but none of the compounds were detected and no qualifiers are required.

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.Tbc relative standard deviation (RSD) for ithe five poini calibration was within the 30% limit for all other compounds

or a linear curve was used.

Yes _X_ No __NA -

3. The 12 hour system Performance Check was performed as required in SW-846

Yes _X No___ NA__

B. Continuing Calibrations

1. The midpoint standard was analyzed for each analysis at the required frequency and the QC cniteria of > 0.05 were

met.
Yes_ _ No _X NA__
The CCVs were analyzed at the proper frequency.

2. The percent difference (%D) limits of±+ 25% were met.

Yes __ Nox_ NA

See the table below. When there are no detec tions, 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.
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RRF %D QaiirSDG CCV Date Lab Sample #Analyte ouler utir Qaddfeds

L0610624 10/28/06 NnNL0610624 ~21:12 2,4 2-butanone .ok 27.4 NnN

____________________
4 -niethyl-2-pentanone ok 29.7 None, ND

L0610605 10/26/06 6:3 1 1-7 bromomnethane ok 29.1 None, N
L0610611I 10/28/06 7:14 9i-13 bornomoethane .ok 29.1 None, N
L061 1238 11/20 14,15, 16, 19 SVOA_ 3,3-dichlor-obenzidjnie ok 30.8 None, N

____________________ 4-chloroaniline k 31.4 None, N

IV. CC/MS INSTRUMEN'r PERFORMANCE CHECK
T he I3FB (VOA) or lDlTPP (SVOA) perlormiance check was injected once at the beginning of each 12-hour period and
relative abundance criter ia for the ions were miet.
Yes _X_ No __NA -

V. INTERNAL STANI)ARDS
The Internal Standards mret the I100% uipper and -50%A lower limits cr iteria and the Retention timies were with in the
required windows.
Yes _X__ No _ NA -

VI. SURROGATE
Suirrogate spikes were analyzed with every sample.
Yes X No-

And miiet the recovery limitis defiinediinthie currientcontra-ct, which are thiecuirr-enitlaboraqtory limits.
Yes X No -

VII. MATRIX SPIKRE/MATRIX SPIKRE DU PLICAi'E
Matrix spike (MS) and matrix spike duplicates (MSD) were analyzed lbr every analysis perlbrmed and( for every 20
samnples or for every matrix whichever is mnor i fct] len I.
Yes _X_ No __

826013: 'lhere are? MS/MSDs which meets the 1:20 ratio.
8270C: T[here is I MS/MSD which mneets the 1:20 ratio

A, Thle MS anidMSIper-cetitrecoveries were withiiinthielimiits def-ined in the conitract, which are the currienitlaboratory
control chart limi ts.
Yes ___Nox _X NA
Thie T~IT -target list has e-en spiked. Most MS/MSD recoveries and RPDs are in control. Instances where spike
recoveries ire out of'limits are shown in the table below. In several instances, the sample amount is 4x the spike level or
greater. In suichicases, the recover-ycanniot realistically be calculiated, becalLiSe the anticipated normial analytical variability
is on ~ithe orer of thespike level. 'l'hItis o quafli tersar-e added. 1Five resuiltsare qualified duietoan elevated recovery
aissociatled withiacdetection arid data cotil ibe biaisedlhigh proportionazl to the spike recover-y. One resulftis s1lghly low
wvith a possible slightly low biais. Cs- 1,21OCE is rioted with a izero recovery in the Main discharge samiple No
chi-ornaitograrniis are availaible to review, buitaisseverazl coniipotind~s are ou~toflimlits, there couild besonic overall miatrix
interference. The spike is 20 trg/l and thie siample resurlt is 67 uig/l which does not ineet the 4x crrteria, bit there could be
other interference issLues. Tlhere recovery and discharge samples have very high levels of contamninants ats evident in the
dikfirt i ons frseveral com1pounds which exceed thie hicnar mange.
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Method SOC ~Client SampleTLab ~Sample Analyte M/SRP Qualifiers

ID ID D
None, sample > 4x

8260B L0610630 MW-162-IS-1 1 0 1,1,2,2 tetrachloroethane 34.4/40.8/OK spike

bromodichlorornethane 131/134/OK None, ND

bromomethane OK/145/OK None, ND

chloromtethane 144/144/OK None, ND

None, sample > 4x
trichloroethene -305/-3 60/OK spike

__________ vinyl chloride 137/145/OK None, ND

MW-166A-IS-

L0610633 I 2 trichloroethene 184/151/OK 1S184

MW-7 1-IS-I 1 3 bromodichloromethanle 121/122/OK JS I22

None, sample > 4x

chloroform 329/-106/OK spike

None, sample > 4x

trichloroethene 9,86/-41.8/OK spike

L0610628 MW-67-JS-1 7 1,1,2,2 tetrachloroethane OK/30/OK None, ND

1,1,2 trichloroethane OK/126/OK None, ND

__________ 1,2,3 trichloropropane OK/129/OK None, ND

__________ 1,2 dibromoethane OK/123/OK None, ND

1,3 dichloropropane OV/129/OK None, ND

bromodichloromethane 129/131/OK None, ND

chloromethane 134/134/OK None, ND

L0610624 MW-157-IS-1 4 b~romodichlorornethane 131/130/OK None, ND

None, sample > 4x

irichloroethene 31.21-4.06/OK spike

L061 1238 RW-7 2 1,l1,2,2,tetrachlovoethanie 124/ 136/ OK JS136

Main
Discharge 14 VOA 1,1 ,2,2,tetrachloroethanie 2 16/ 204/ ok JS2 16

chloroform 175/168/ ok JS175

cis I1,2-dichloroethene 0/0/ ok ISO

None, sample. 4x

trichloroethene 194/ 159/ok spike

trans 1,2 dichloroethene 64/ 59 / ok JS59

14 SVOA 1,2 dichlorobenzene old ok/ 20.5 None, %R ok

A. The MSD relative percent differences (RPD) were within the defined contract limiits.

Yes _ _ No _XNA__
One RPD was just barely out at 20.5 % limit .20% for the SVOA spike of Main Discharge. The spikes were acceptable

(73%! 59%) and data are not qualified for RPD alone.

A The MS/MSD wereclient samples.

Yesx_ No __NA__
ViII. LABORATORY CONTROL SAMPLE
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A. Laboratory Control Samples (LCS) was analyzed for every analysis performned and for every 20 samples.
YesXNo

B3. Trhe 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
Trhe full target list has been spiked. There are a number of 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 indicated bias is high.
When the target is detecred, the result is qualified as JL#, where ft is the elevated recovery. For low recoveries, non-
detected results are qualified but no0 such results are present in this data set.

LCS/LCSD/RP
S1)G Lab Sample # Batch Targets Detected D Qualifiers

L0610630 1,3-5,10 -W0226306 bronmodichoromethane 1 33 None, ND
_______________ ~~~~chlorornethane 138 None, ND

~~~~~~6-9, 13 WG226382 acetone 161 J LI 6I detects
~~~~~6RE, 7RE WG226410 acetone t48/142/0K None, ND

L061T]0626 1-4 WG226283 bromodichlor onethane 27None, ND
3RE WG226306 b rormo di chIIortomethane 133 None, ND

______________ chloronrethane 138 None, ND
L0O61003.3 5-13, 1 7 W 226384 brocmod ichloromnethane 123 JL123 detects

1,2,18 _ WG226382 acetone 161 None, ~ND
1-06 10629 1-4 -- 7WG220283 broniodichlormoethane 127 None, ND

___________5-8, 10,1 1, 21RW WG226306 bromodichloronvethane 133 None, ND
chloromethane 138 None, ND

-To6 10028 5 W 02620 brmdclrmtae 131 None, ND
_______________ ~~~~vinyl chloride 144 None, ND

____________ 6 WG226306 br oniodichloromethane 133 None, ND
_______________ ~~~~chloronnethane 138 N one, ND

L06 10624 2RE WGi226283 brtomino d ic h Iorio ine thIa n e127 None, N D
3RIE WG226291 acetone 155 None, ND

____________ 2,4 WG226277 bromodichloromethane 128 None, ND
L061 1238 None W0254 12dboomrae13NnN
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IX. BLANKS
A. Method Blanks were analyzed at the required frequency and for each matrix and analysis.

Yes X No_

B. No blank contamination was found in the Method Blank.
Yes_ No X
Contamination was observed in some method blanks indicated in the table, below the reporting limit. Whenever

nmethylene 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 summanized in the table below. For other targets, the factor used is 5x.

SDG {Lab Sample # Batch Targets Detected Results Qualifiers

L0610634 1,2 WG226408 methylene chloride 332 None, ND

L0610630 2 WG226408 methylene chloride .332 None, ND

L0610633 5-13, 17 WG226384 methylene chloride i 296 None, ND

16 WG226408 maethylene chloride .332 rB3 esutece

L610629 9 WG226408 methylene chloride .332 None, ND

L061061 WG226534 methylene chloride .343 None, ND

I IJ~~~~~~~BO.332
5 WG226408 Imethylene chloride .332 dectdrsl

E : ~~I 9- 131 WG226258 1~,2,3_trichlorubenzennej 12 NnN

C If Field Blanks were identified, no blank contamination was found.

Yes__ No _x_
There were four (4) trip blanks. No qualifiers are needed as shown in the table below.

SDG SampleID Lab Sample ID ~ Analyte Results Quftialifiers

L0610633 I is ithenclode.65 None a rm

~~ : TB-101906-~LB- - _L _M~

L0610629 I II All in control None

~~-~ TB-101206-~LB- -

L0610628 I 10 Jehln hoie.25 None, ND

L061 1238 TB-102706 17 all in control ____ None
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X. FIELD QC Page '7
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 I I samples identifiable as hield duplicates. All are in control as shown in the table below.

Method ~~~SDG Clet7apl D Parent Sample O:bservations

826008 11010005 IRADUP3-IS~-l NMW-147-IS-l~ OK
L061001 I, IR~ADUP4-IS~-I MW-160-IS-I OK
L06l0605 _ _ _ _ _ _ _ _ _

L-0610626, IRADUP-7 MW- I 50T- IS-l OK
L06 10624
L-0610626, I IAD-UP-8 M -6-Sl

____ ____ ____ L06 10624

L-0610626, IRZADUP-~9 MW-168B-IS-1 OK
___ ___ ___ ___ L01610624

1.0610629 IRADUI~t -IS-I MTW-32B-IS-l~ OK
___________ 0 -610629) I DUP2-IS~-I MW-54-IS-l OK
____________ L6l0630 IRAD~UP5-IS-] MTW-163-IS-l -OK

L706-l0620, IRA-DUP-6 M fW-149T-IS-I OK
L06 10630
1L0611238 l)UP IRW-7 o

DUP 2 Main Discharge ch~loro-0fornn
_____ ____ _____ ___ _____ ____ ____ 7.66/ 25.5

Xi. SYSTEM PERFORMANCE
A. The ItICs, chromatograrms, tunes and general system pet foiiiiance were acceptable for all instruments and analytical
systems.

Yes __ No NA X
Not part of this review level

13 The suggested EQI-s for the sample nmairices in this se( were miel.
Yes _X__ No-NA
Dilution1swere necessary in somie eases to achieve thieproper qtianiiteiiationi of high-level targets, which raises the EQLs
lor all olher targets in the run. In such cases, the rindiluted runs ire also reported. Results in those runs which are outside
of the calibration range are qriali flfed as J E to indicate that they should be regarded as estimates.
I"or (ie Recovery well/ Discharge, only the dilutied values are reported.
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XII. TCL COMPOUNDS
A. The identification is accurate and all retention times, library spectra and reconstructed ion chromatograms (RIC) were

evaluated for all detected compounds.
Yes _ No__ NA _X
Not part of this review level

B. Quantitation was checked to determine the accuracy of calculations for representative compounds in each internal

standards quantitation set.
Yes _ No_ NA__X_
Not part of this review level

XIII. TENTATIVELY IDENTIFIED COMPOUNDS
TICs were properly identified and met the library identification criteria.

Yes__ No__ NAX_
Not part of this review level

XIV. OVERALL ASSESSMENT OF THE CASE
The laboratory has complied with the requested method. Data are fully usable after consideration of qualifiers.

The following is noted:

Chain of Custody/Deliverables:
The project manager is informed of the following and the chain informiation is to be updated for the project file.

Many of the SDGs do not have customary chains of custody. Those have a running list of samples with date and time

collected with no relinquished and received areas at the bottom of each page. They do not have page numbers. Some of

the time there is a typed area of the last page with the samplers name, date and time with a shaded area for the signature.

The person receiving the samples has to write in their name and the information as there is no area for that established.

Since some of the SDGs do have a proper chain of custody but in some cases where there is a second cooler, it has been

received differently with incomplete information.

Our understanding is that the chain of custody is an electronic sample documentation system. We would recommend

developing an improved set of chain of custody documents to be generated from this system that provide a more clear

hardcopy documentation of the electronic proc.ess, particularly once the samples are received at the laboratory. There

needs to be signature lines for relinquished and received on all pages of the chain of custody and the pages need to be

numbered and uniquely identified.

SDG L06l061 I: Discrepancy report states that MW-1 53B-IS-1 lO/18@ 14-53 not on chain of custody

Sample Condition

Cooler temperature was in many cases below 20C but narratives noted that all samples were received in good condition.

When samples are below the lower EPA limit of 20 C, as long as there is no damage to the samples, no qualifier is

requited.

Sample Checklist states that all samples are preserved.

Initial Calibrations:

There were no qualifications based on IC.
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Continuing Calibrations: Page 9

The CCVs were analyzed at the proper frequency. Two samples were qualified R due to %D outliers. See the table in the
report for details.

Matrix Spikes:
The frill 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 nonrmal analytical variability
is on the order of the spike level. Thus no qualifiers are added. Five results are qualified due to an elevated recovery
associated with a detection and data could be biased high proportional to the spike recovery. One result is slightly low
with a possible slightly low bias. Cis- 1,2 DCE is noted with a zero recovery in the Main discharge sample. No
chromatogranms are available to review, butl as several compounds are out of limits, there could be sonic overall matrix
interference. Thie spike is 20 ug/l and the sample result is 67 ughl which does not meet the 4x criteria, but there could be
other interference issues. There recovery and discharge samples have very high levels of contaminants as evident in the
dilutions for several compounds which exceed the linear lange.
One R(1D was just barely out at 20.5 % limit 20% for the SVOA spike of Main Discharge. The spikes were acceptable
(73%,' 59%) and data are not qualified for lRI'I alone.

Method Blanks:
Contamiunation was observed in some method blanks, 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 UB#, where # is the corrected miethod blank level. Suich results are usable as niondetects. Qualifiers added
are summarized in the table within the report. Forl other targets, the Factor used is 5x.

Field Blanks:
There were lour (4) trip blanks. No quali tiers are needed as shown iii the table within the report.

LCS [Recoveries:
Thie flrll target list has beecn spiked. There are a numlber of elevated recoveries observed as shown in the table in the
report. When a high recovery is associated with at non-detect in samples, no quali tier is added since the indicated bias is
high. When the target is detected, thie result is qul[1ified as J L#, where ft is the elevated recovery. For low recoveries,
non-detected rest Its ate qual iftied but no s tc I res tlts are p resent inl this data set.

EQILs:
Dilutions Were necessaiy inl some cases to achieve the proper quantification of high-level targets, which raises the EQI~s
f'or all othiertargets in the runl. InIsuich cases, the unidiluttednurns are also reported. Resuilts in thoserunis which are outside
of thie calibrtr,~oni ranigce acqul i lied ~as JE o ind~icate thattthey shouildbe regarided as estimiates.
F-or thieRecoverywcvll/ Dischariige, onlythiecdiluted va[lIaesacreported.

Field QC:
Eleven ( I ) field duplicates are present, all in control with the one exception note. See the table in the report for
detailIs.
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INORGANIC DATA QUALITY REVIEW REPORT

METALS BY ICP SW-846 METHOD 6010B and Mercury

SDG: L0611238

PROJECT: Memphis Site, Recover W~ell and Disharge orem

LABORATORY: Kemron Laboratories. Marie~ttamQH

SAMPLE MATRIX: Water SAMPLING DATE (Month/Year): 11/06

ANALYSES REQUESTED: SW-846 Method 6010 (1CR). 62 ICM)an ecury

NO. OF SAMPLES: 2 Total Water

SAMPLE NO:ManDshreDU2

DATA REVIEWER: Diane Short

OA REVIEWER: Diane Short and Associates Inc. INITIALS/DATE: _____

Telephone Logs included Yes___Nox__

Contractual Violations Yes- No x

The EPA Contract Laboratoiy Program National Functional Guidelines for Inorganic Review, 2002 and the SW-846

iMethods have been refereniced by the reviewer-to perform this data validation review The EPA qualifiers have beeni

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 formis referencing the above documents.

I. DELIVERABLES
All deliverables were present as specified in the Statement of Work or project contract.

YesX_ No
The folIlowing is noted for clarification:

The packages contained 2 total waters samples analyzed for ICP and JCP/MS metals Per the contract, all packages

were reviewed for holding time, summary QC and calibration (Level Ill). No raw data were required for review,

nor were raw data required for submission.

IL. CALIBRATIONS
A All initial instrument calibrations were performed as defined in the contract or Statement of Work (SOW). All

corr elation coefficients of the 3 point curve were > 0.995.

Yes__X_ No_ NA__
Linear coefficients 'were reported and were within limits.

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 wvere met for

client samples for ICP and ICP/MS and all calibrations bracketing the client samples were reviewed.
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C. And the ICV and CCV standard percent recovery results were within the required control limits of 9O - I1I0%
(Mercury 80 - 120%).
Yesx_ No-_

ill. CRDL STANDARDS
The 2 x CRDL standards were analyzed as required in the SOW.
Yes X No__ NA_
A CR1 was reported and was acceptable.

JV. BLANKS
Note: the highest blank associated with any particular anialyte is used for thle qualification process and is the value
entered after the "B' blank descriptor.

A. The initial calibration blanks (ICB) and continuing cablbrtion blanks (CCB) were analyzed at the required
frequency.
YesX_ No__ NA__
Sequencing was not required, but sufficient calibration blanks were present to verify that the frequencies were met
for client samples and blanks bracketing the client samples were reviewed.

B. And the ICB and CCB results were within the required control limits.
Yes___ No_-X_ NA__
Per the reviewx of the IC P dlata, there wvere as some blank ana lyte detects reported in the calibration blanks, but all
client data were either non-detect or much greater thanl the contamination, with the exception of the ICR and CCB
bracketing client samples for antimony. Data for both samples are quali fled UB1.0001 I to indicate the level of blank
contamination. Data aire fit Ily usable ats undetected values. Note blanks are reported inl ug/l and sample results are in
mng/I. Units have been corrected br quali fying.

C. And all aimalytes in thle Leach B lank were less than the CR DL, or less than 2x the instrumlent cletecti on limit
(I DL), whichever is lower.
Yes__ No_ NA__X
No 'PC LP anlalysi-s was perloitlrmd.

V. PREPARATION BLANKS
A. Preparantion blanks were prepared and analyzed at the req u red frequency'.
Yes X No-

B3. And all arialytes in thle preparation blank were less than the CR DL, or Iless than the instniment detection li wit
(IDL.), whichever is lower.
Yes__XNo
The preparation blanks are only reported to the RL. All areC Undetected,

C. Field, trip, decon rinse or other field blanks are contained and identi fled in the package.
Yes __ No__X_ NA-

D. And thle reportled results are less than the CR DL or less than the I DL, whichever is lower.
Yes __ No __ NA -

VIA. iCP IN'lERIFERENCE CIIECK SAMPLE
A. Thie Interference Check Saimple (ICS) was Canalyzed ats required inl the SOW or contract.
Yes__X_ No 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%.
YesX_ No_ NA_

C. ICP analysis results for analytes not required to be present in a given ICS standard were within acceptable limits.

Yes No__ NA__X_
Not requested by client and data not provided by laboratory.

VIII. INTERELEMENT CORRECTION FACTORS
The Interelement Correction Factors are included and complete for all possible interferent analytes.

Yes No__ NAX_
Review of possible other contaminants was not requested by the client.

VI]. 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 MS is Main DiFscharge.

B. And the Matrix spike percent recoveries were within the required control limits of 75 -125%.

Yes __NoX NA_
Iron was slightly hiigh at 126/ 135%. The samples were qualified JS135, where the #is the percent recovery of iron.

Data could be biased slightly high proportional to the spike.

B. A Post-digest spike was analyzed if required.

Yes_X_No__ NA-_

C. The MS/MiSD samples included client samples

Yes _XNo_ NA_

Vill. DUPLICATES
A. Matrix (pre-digestion) duplicate samples were analyzed at the required frequency

Ycs _X__ No__
The laboratory ran 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. Laboi-atory control samples (LCS) werc analyzed at the required frequency.

Yes X No_

B. And LCS recoveries were within the required control limits of 80 to 120%.

Yes X- No__

X. 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
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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.
YesX_ No NA
The DUP 2 was used for the serial dilution.

B. And the percent difference criteria of±+ 10% have been met when results are greater than 50 x IDL (100 x IDL
for ICP/MS).
Yes__X__No __ NA__
No values were > 50x lOL.

C. 'The serial dilution analyses were oil client samples
Yes __X_ No___

XII. INSTRUMENT DETECTION LIMITS
A. 'Ihe instrument Detection Limits have moet the Quarterly reporting requirements.
Yes _X_ No__ NA__
This was dletermined to be acceptable during the contractual process.

13. And all sample results have met the required detect ion li nits (CR DL).
Yesx_ No- NA-

XIII. PREPARATION AND ANALYSIS LOGS
A. All samples were prepared or analyzed within the required] holding times referencing the SOW (timee of sample
receipt to preparation/distillation).
Yes x_ No-

B. All samples were analyzed within the 40 CFR 136 (Clean Water Act) or method recommended holding times
(timee of sample eel lection to date oi analysis)
Yes__X_ No__

C. Chains of Cuistody (COC)
1.Chains ci Custody (COC) were reviewedl and all fields were complete, signatures weie present and cross outs were

clean and initialed.
YesX__ No-

2. Samples were received at the required temnperature and preseivation.
Yes__XNo
Prleservation is not noted onl the chain of custody. The preservation is yenifled per the laboratory log in sheets.

XIV. FIELD QC
A. Field QC samples (duplicates, SRMs) were identified.
Yes _X__No
The fieldduplicates are identified as: Main Discharge and DU P2

1A. Field dtipl icates were within a gti dance limit of < 35% RMPD linmit for water or <50%, RPil) limnit for soil. If
yvaties are < 5 x RL, the water limin i is +1 2 x R L and the soil limit is +4 x R L. Final (letermi nation will he masde by
the project manager.
Yes _X_ No__ NA_
Per the fheld manager, the duplicates are within project cr iter ia. The reviewer has checked the data and concurs.
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XV. GENERAL COMMENTS
The laboratory has complied with the requested methods and the quality of the data is acceptable and usable with

consideration of the following qualifications. Note that the following qualifiers are used:

UCB#, where ft is the value of the calibration blank contamination. Data are usable as undetected values.

JS# is for matrix spike/matrix spike duplicate recoveries, where ft 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)

Summary:
*Very low level detections of antimony could be false detections due to laboratory calibration blank contamination,

not the presence of the analytes in the sample. (UCB#)

*Iron could be biased slightly high proportional to the matrix spike/matrix spike duplicate analyte recoveries (JS#).

Oualification or Comments in Detail

Calibration Blank
Per the review of the ICP data, there were as some blank analyte detects reported in the calibration blanks, but aill

client data were either non-detect or much greater than the contamination, with the exception of the ICB and CCB

bracketing client samples for antimony. Data for both samples are qualified UB.OO0l I to indicate the level of blank

contamination. Data are fully usable as undetected values. Note blanks are reported in ug/h and sample results are in

mg/I. Units have been adjusted for the qualification

Matrix Spike
Iron was slightly high at 126/ 135%. The samples were qualified JS135, where the ft is the percent recovery of iron.

Data could be biased slightly high proportional to the spike.
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