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1.0 INTRODUCTION

engineering-environmental Management, Inc (¢’M) has prepared this Annual Operations Report for the
Groundwater Interim Remedial Action {IRA) under Contract FA8903-04-D-8722, Task Order 43 to the
Air Force Center for Engineering and the Environment (AFCEE). This report summarizes the operations
and maintenance activities for the groundwater recovery system and the results of system monitoring for

2008 (Year Ten) on Dunn Field at the Defense Depot Memphis, Tennessee (DDMT).
1.1 SITE DESCRIPTION AND BACKGROUND

DDMT, which ‘originated as a military facility in the early 1940s, received, warchoused, and distributed
supplies common to all U.S. military services and some civil agencies located primarily in the
southeastern United States, Puerto Rico, and Panama. Stocked items included food, clothing, petroleum
products, construction materials, and industrial, medical, and general supplies. In 1995, DDMT was
placed on the list of the Department of Defense (DoD) facilities to be closed under Base Realignment and

Closure (BRAC). Storage and distribution of material continued until the facility closed in September
1997. '

DDMT is located in southeastern Memphis, Shelby County, Tennessee approximately five miles east of
the Mississippi River and just northeast of Interstate 240. The property consists of approximately 642
acres and includes the Main Installation (MI) and Dunn Field. The MI contains approximately 578 acres
with open storage arcas, warchouses, military family housing, and outdoor recreational areas. Dunn Fie]d‘
contains approximately 64 acres and includes former mineral storage and waste disposal areas. Dunn
Field is located across Dunn Avenue from the north-northwest portion of the MI. Figure 1-1 shows

locations of the monitoring and recovery wells at Dunn Field.

In 1992, DDMT was added to the National Priorities List. The lead agency for environmental restoration
activities at DDMT is the Defense Logistics Agency (DLA). The regulatory oversight agencies are the
United States Environmental Protection Agency Region 4 (EPA) and the Tennessee Department of
Environmental Conservation (TDEC). DDMT’s EPA Identification Number is TN4210020570.

1.2 GEOLOGY AND HYDROGEOLOGY

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

fluvial deposits; Jackson Formation/Upper Claiborne Group; and Memphis Sand.

1-1
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The Quaternary-aged loess consists of wind-blown deposits, brown to reddish-brown, and low-plasticity
clayey silt to silty clay. The loess deposits are about 20 to 30 feet thick and are continuous throughout the

Dunn Field area.

The Quaternary, and possibly Pliocene-aged fluvial (terrace) deposits are composed of two general layers.
The upper layer is a silty, sandy clay that transitions to a‘clayey sand and ranges from about 10 feet to 36
feet thick, The lower layer is composed of interlayered sand, sandy gravel, and gravelly sand, and has an

average thickness of approximately 40 feet.

The late Eocenc-aged Jackson Formation/Upper Claiborne Group consists of clays, silts, and sands. The
upper clay unit appears to be continuous except in the southwestern area of Dunn Field. Offsite, to the
west and northwest of Dunn Field, there are possible gaps in the clay. Where present, these gaps possibly

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

The Early to Middle Eocene-aged Memphis Sand is composed primarily of thick-bedded, white to brown
or gray, very fine-grained to gravelly, partly argillaceous and micaceous sand. Lignitic clay beds
constitute a small percentage of the total thickness. Regionally, the Memphis Sand ranges from 500 to
890 feet in thickness and is at a depth of approximately 120 to 300 feet below ground surface (bgs). The
only monitoring well completed in the Memphis Sand at DDMT is MW-67. The top of the Memphis

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

Three aquifers of interest underlying Dunn Field correspond to the geblogic units described previously.
The uppermost aquifer is the unconfined fluvial aquifer consisting of saturated sands and gravelly sands
in the lower portion of the fluvial deposits. Recharge is primarily from the infiltration of rainfall.
Discharge is generally directed toward underlying units in hydraulic communication with the fluvial
deposits or laterally into adjacent stream channels. The saturated thickness of the fluvial aquifer near
Dunn Field ranges from 0 feet to 50 and is controlled by the configuration of the uppermost clay in the
Jackson Formation/Upper Claiborne Group. Water level elevations range from approximately 258 feet

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

The intermediate aquifer is locally developed in deposits of the Jackson Formation/Upper Claiborne
Group, which contain laterally extensive, thick deposits of clay. Water level elevations in the intermediate

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

The Memphis aquifer contains groundwater under strong artesian {confined) conditions regionally.lThe

City of Memphis obtains the majority of its drinking water from this unit; the Allen Well Field is located
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approximatcly 2 miles west of Dunn Field. The Memphis aquifer is confined by overlying clays and silts
in the Cook Mountain Formation (part of the Jackson/Upper Claiborne Group). This aquifer receives
most of its recharge from an outcrop area several miles east of Memphis. Some recharge is derived from
overlying or hydraulically communicating units. The top of the Memphis aquifer potentiometric surface

at MW-67 is approximately 165 feet msl.
1.3 GROUNDWATER CONTAMINATION

Nine volatile organic compounds (VOCs) have been persistently detected in the fluvial aquifer during
past sampling events: carbon tetrachloride (CT); chloroform (CF); 1,1-dichloroethene (DCE); cis-1,2-
dichloroethene (¢cDCE); trans-1,2-dichloroethene (tDCE); 1,1,2-trichloroethane (TCA); trichloroethene
(TCE); tetrachloroethene (PCE) and 1,1,1,2-tetrachloroethane (TeCA). Three primary VOC plumes
underlie Dunn Field: a northern plume, a west-northwest (central) plume, and west-southwest (southern)
plume. Mixing and intermingling of the plumes has occurred due to the active groundwater extraction

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

The primary constituents in the northern plume are 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 concentrations of TECA
and TCE and also contains PCE, cDCE, tDCE, TCA, CT, and CF. The southem plume is principally
composed of TECA, 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 1 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-cast concrete building, an underground .conveyance system, and flow
measurement and control systems. The system was constructed from January 1998 through October 1998

and began operation in November 1998,

The Phase 1I design was completed in January 2000 and included four additional extraction welis and
associated electrical, mechanical, and instrumentation/controls components. The Phase II system update

was due to the detection of additional groundwater contamination in the southern portion of Dunn Field.
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Installation of new recovery wells (RW-1, RW-1A, RW-1B and RW-2} south of rccovery well RW-03
and construction of other components was completed by March 2001. The expanded system was in full

operation in June 2001.

The Five Year Review for Dunn Field (CH2M HILL, 2003) concluded that over 300 pounds of VOCs
had been removed by the IRA from 1998 to 2002. However; the extraction system did not adequately
control groundwater flow and plume migration in the fluvial aquifer. Potentiometric surface maps
indicated that groundwater was captured in the immediate vicinity of each recovery well, but the capture
zones were not connected between wells, and portions of the groundwater plume were able to pass
through the voids in the extraction well capture zones. An increase in chlorinated volatile organic

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

The IRA was found to be pr;)tective in the short term, because there is no current or planned use of the
fluvial aquifer as a drinking water supply and local ordinances restrict installation of private wells. The
Five Year Review stated that monitoring data from the IRA and the remedial investigation suggested that
aquifer restoration could be accomplished effectively by other technologies rather than expanding the
groundwatcr cxtraction system. Fully protective remedies for all media were selected in the Dunn Field
Record of Decision (CH2ZM HILL, 2004). The Second Five Year Review (¢*M, 2008a) completed in
January 2008 did not alter the findings relative to the protectiveness of the IRA.

Implementation of the selected remedies has begun: excavation, transportation, and offsite disposal
(ET&D) of disposal sites was completed in March 2006; the fluvial soil vapor extraction (SVE) system
began operation in July 2007; and the thermal-enhanced SVE (TSVE) system in the loess began operation
in May 2008. TSVE operations were completed in December 2008 after soil sample results demonstrated

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

e’M assumed the operation and maintenance (O&M) activities for the Groundwater IRA system
in October 2006. The goals for O&M are to:

» Maintain system operations through regular field inspections, maintenance, and
repairs; and

e Monitor system effectiveness through the measurement of water levels and the

collection and analysis of system effluent samples and groundwater samples from
monitoring wells and recovery wells.

1-4
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The following sections briefly describe the field activities performed to support these objectives. During
the performance of the O&M activities, e’M reviewed the Operations and Maintenance Manual for
Instrumentation and Controls (OHM Remediation Services, 1999) and the Construction Report (Jacobs

Engineering Group, 2001) prepared following Phase II system construction.

The scope for the Groundwater IRA included the following activities:

e  Weckly system inspcetions with repair or replacement of components, as required;
e Annual systcm calibration;
e Monthly discharge reports to document O&M activities, system status, and performance;

o Water levels measured weekly in recovery wells and semiannually in monitoring wells.
\ Water level data from pressure transducers in recovery wells downloaded monthly;

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

e Quarterly effluent samples analyzed for pH and VOCs with semi-annual effluent samples

analyzed for semi-volatile organic compounds (SVOCs) and metals in accordance with the
wastewater discharge agreement (Appendix A).

I-5
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2.0 SYSTEM OPERATIONS ACTIVITIES

System O&M requirements were evaluated during weekly visits of the IRA system throughout 2008.
Obscrvations and system data were reported in monthly discharge reports, which are included in

Appendix B.
2.1 RECOVERY WELL SHUTDOWNS

All recovery wells (RWs) are currently offline. Groundwater sample results from the April 2008 IRA
semiannual monitoring event (¢’M, 2008b) demonstrated that the fluvial SVE operations were having a
significant impact in reducing CVOC. concentrations in groundwater. CVOC concentrations in recovery
wells and monitoring wells at the north end of Dunn Field did not exceed 50 micrograms per liter (ug/L)
for any single CVOC; this concentration limit is the objective for the Source Areas groundwater remedy,
with further reduction to MCLs to be achieved by the Off Depot remedy. Operation of RW-5 through
RW-9 was discontinued on 9 June 2008 following approval of the BRAC Cleanup Team (BCT).

CVOC concentrations in groundwater samples from the October 2008 semiannual monitoring event (e’M,
2008¢) decreased or remained at low levels. €M reviewed groundwater contours and concluded that
groundwater with concentrations greater than 50 pg/L at a few locations in the south-central area of
Dunn Field would pass through the active component of the Off Depot groundwater remedy, which is
expected to be online in Fall 2009. The on-line RWs (RW-1, RW-1A, RW-1B, RW-2, RW-3, and RW-4)
were shutdown on 23 January 2009 following approval from the BCT.

2.2 SYSTEM PERFORMANCE

The system performed well in 2008 with an average operational run time for all recovery wells of 98.3
percent. Issues with valving (RW-1), severe weather (RW-2 and RW-7) and a timer relay (RW-6)
affected uptime in January 2008. A faulty pump affected uptime at RW-1A during May and June; the
pump was replaced. Additional downtime in July at RW-2 was due to cleaning and re-wiring the pum[;.

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

2-1
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Recovery January 2008 — January 2009
Well ID Operational Run Times (Percent)
Jan | Feb | March | April | May | June™ | July | Aug | Sept | Oct | Nov | Dec | Jan® | Avg®
RW-1 86.8 | 99.9 100 99.7 100 100 100 | 10G [ 100 | 100 | 100 | 160 | 74.2 99.0
RW-1A 100 | 100 100 99.7 | 60.3 55.1 100 | 100 | 100 | 100 | 100 | 100 | 74.2 93.5
RW-1B 100 | 100 100 99.7 100 100 100 | 100 | 100 | 100 | 100 | 100 | 74.2 99.9
RW-2 983 | 100 100 99.7 100 100 | 87.1 | 100 | 106 | 100 | 100 | 100 [ 742 989
RW.-3 100 | 100 100 99.7 100 100 100 | 100 | 100 | 100 | 100 | 100 | 742 99.9
RW-4 100 | 100 100 99.7 100 100 100 | 100 | 100 | 100 j 100 | 100 | 742 | 99.9
RW-5 100 | 100 100 99.7 100 283 0 0 0 0 0 0 0 99.9
RW-6 70.2 | 100 100 99.7 100 283 0 0 0 0 0 0 0 949
RW-7 91.1 | 100 100 92.2 | 949 28.3 0 0 0 0 0 0 0 96.4
RW-8 100 | 99.9 100 90.2 100 283 0 0 0 0 0 0 0 98.4
RW-9 100 100 100 99.7 100 283 0 0 0 0 0 ] 0 99.9
(1) RW-5 through RW-9 were shutdown on 9 June 2008,
(2) RW-1 through RW-4 were shutdown on 23 January 2009.
3 Average runtime for RW-1, RW-1A, RW-1B, RW-2, RW-3, and RW-4 is calculated through shutdown on 21
January 2009. Average runtime for RW-5, RW-6, RW-7, RW-8, and RW-9 is calculated through shutdown on 9
June 2008.

Approximately 18,062,602 gallons of groundwater from the IRA system was discharged to the sanitary
sewer from 1 January 2008 through 31 January 2009.

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

cach recovery well is shown below.

Individual RW totalizer data collected during

January 2008 — January 2009
Recovery Average Monthly Pumping Rate and Total Volume
WeliID | Jan I Feb | Mar [ Apr | May | Jun | Jul | Aug I Sep , Oct I Nov I Dec I Jan | AverageV
gallons per minute (gpm
RW-1 0.2 510210201 02 103103 ] 03|02} 03]|02]02 0.34
RW-1A 1.6 1.7 1.5 1.4 1.3 1.5 1.5 1.6 1.1 1.0 1.0 1.0 | 09 1.32
RW-1B 2.0 1.5 1.7 1.7 1.8 | 21 23 | 25 | 251 25 | 24 | 26 | 27 2.18
RW-2 1.6 1.6 1.5 1.2 1.5 | 21 18 | 22 | 26 } 35 ] 35 | 36 | 37 2.34
RW-3 1.9 1.8 1.8 1.5 1.2 1.0 | 09 1.0 1 29139 ]| 39| 24| 26 2.06
RW-4 33 1 33 | 33 32 | 34 | 37 | 40 } 42 | 46 | 72 ] 94 | 96 | 9.0 5.25
RW-5 1.2 1.2 1.3 1.3 1.4 1.8 0 0 0 0 0 0 0 1.37
RW-6 56 | 560 55 ] 56| 56| 56 0 0 0 0 0 0 0 5.58
RW-7 53 53 | 53 56 | 50 | 53 0 0 0 0 0 0 0 5.30
RW-8 146 | 143 | 144 | 144 | 144 | 144 0 0 0 0 0 0 0 14.42
RW-9 199 ] 199 19.8 | 198 | 198 | 19.8 0 o.] ¢ 0 0 0 0 19.83
(1} Average flow rate for RW-5 through RW-9 is calculated through shutdown on 9 June 2008. Average flow rates for RW-
1 through RW-4 is calculated through shut down on 23 January 2009.

2-2
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2.3 RECOVERY WELL MAINTENANCE

¢’M personncl inspected each recovery well and recorded system parameters (flowrates, water levels,
totalizer readings) weekly. Systcm parameters were also monitored remotcly by downloads from the
system datalogger. Regular maintenance activities include adjustments to system components to maintain
flowrates and water levels at individual RWs and general maintenance of RW housings. System
parameters were downloaded from the datalogger on a monthly basis and compared to manual readings.
Due to the April 2008 shutdown of 5 of the 11 recovery wells, annual calibration of individual recovery
well relays, totalizers, and pump controllers was not performed, individual components were calibrated on
an as-needed basis (e.g., when manual readings and data from datalogger differed or when anomalous
flowrates or water levels were observed). Maintenance activities in 2008 at individual recovery wells are
described below.

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

e RW-1A was 93.5 percent operational for the reporting period. The pump was replaced in

June. The level relay was calibrated in June.

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

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

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

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

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

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

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

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

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

14
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3.0 SYSTEM MONITORING ACTIVITIES

The system monitoring activitics consist of water level measurcments, sampling and analysis of
groundwater samples from recovery wells and monitoring wells, and analysis of effluent samples from
the recovery system discharge. The activities are performed in accordance with past practice and the
Remedial Action Sampling and Analysis Plan (RA SAP) (MACTEC, 2005). The wells included in the

monitoring program are listed on Table 3-1.
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 during two events in 2008; 10 April
and 14 October. In each event, water levels were recorded in 133 monitoring wells, one piezometer, 11
recovery wells using a Solinst Model 101 water level meter with an electronic sensor and tape graduated

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

3.2.1 Monitoring Wells

Groundwater samples were coliected from monitoring wells to evaluate system effectiveness in res.tricting
plume migration. Groundwater samples from monitoring wells were collected usiI}g passive diffusion
bags (PDBs) from October 2001 through October 2007. Prior to that time, the samples are believed to
have been collected using low-flow sampling methods. Due to 37 monitoring wells being added to the
IRA sampling program in 2008, samples were collected using PDBs and low-flow sampling methods.
Sampling was performed in general accordance with the User’s Guide for Polyethylene-based Passive
Diffusion Bag Samplers to Obtain Volatile Organic Compound Concentrations in Wells (U.S., Geo]ogicai
Survey, 2001) and the RA SAP. In 2008, 51 wells were selected for ;ampling with PDBs and 34 wells

were selected for sampling with using low-flow sampling.

3.2.1.1 Passive Diffusion Bags

Upon removal from each monitoring well, a sample of water from the PDB was transferred to 40 milliliter
vials preserved with hydrochloric acid. Following sample collection, a single, new PDB was filled with

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

3-1
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In the April 2008 sample event, a drop in water levels in the fluvial aquifer resuited in ten wells having
midpoints of PDBs at or above the water table. In four wells with dual PDBs (MW-148, MW-150, MW-
155 and MW-158A), the upper PDB was 0.3 to 2.4 fect above the water level. In six wells with single
PDBs (MW-144, MW-147, MW-160, MW-161, MW-163 and MW-169), the PDB was 0.1 to 1.1 feet
above the water level. Wells MW-144, MW-161 and MW- 163 were dry or had less than t foot of water
based on the water level measurements. To limit this problem during future semiannual sampling events,
¢’M began the practice of measuring water levels in all wells with PDBs approximately one month prior
to sample collection and adjusting the PDB where necessary in order that the midpoint depth is 2 feet
below the water level. If saturated thickness is less than 5 feet, samples will be collected by low-flow

sampling.

3.2.1.2  Low Flow Sampling

Dedicated Teflon® bladders and Teflon®-lined polyethylene tubing were used for ecach well. Water
quality parameters were measured at approximately 5 to 10 minute intervals during purging using a flow-
through cell with either a Horiba U-22XD or an YSI 6500 Series. The units were calibrated daily prior to
sampling. If necessary, the instruments were recalibrated in the field. All measurements were recorded

on the field sampling forms.

Purgiﬁg continued at each well for up to two hours in order to meet the stabilization criteria: three
successive readings within 0.1 for pH, 10 millivolts for oxygen reduction potential (ORP), 3 percent for
specific conductance, 10 percent for dissolved oxygen (DO) and less than 20 nephelometric turbidity
units (NTU) for turbidity. Temperatures was also measured and recorded, but was not used as a
stabilization i)arameter. Samples were collected when stabilization criteria were met or the field team
leader approved the variance from the criteria. Upon completion of purging at each monitoring well,

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

32.1.3  April 2008

e’M collected groundwater samples from 82 of 84 designated monitoring wells on 11 to 16 April 2008.
Two monitoring wells (MW-10 and MW-233) were dry at the time of sampling., The groundwater
samples were sent to Microbac Laboratories for VOC analysis by EPA Method SW8260B.

A total of PDBs were retrieved from 51 wells on 11 to 14 April 2008. Two PDB samples were collected
from 17 wells as shown on Table 3-1. The use of dual PDBs was discontinued following the April 2008
event as agreed at the April 2008 BCT meeting. PDB sample depths are shown on Table 3-3.

3.2
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Groundwater samples were collected from 31of 33 monitoring wells on 11 to 16 April 2008 using bladder
pumps and low-flow purging methods. MW-10 and MW-233 wecre dry at time of sampling. The final
stabilization measurements for the April 2008 sampling event are shown in Table 3-4. The following
samples were collected without meeting the stabilization criteria:

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

3.2.1.4 October 2008

¢’M collected groundwater samples from 81 of 84 designated monitoring wells and on 17 to 22 October
2008. Two monitoring wells (MW-144 and MW- 233) were dry at the time of sampling and one
" monitoring well (MW-175) appears to have been damaged (melted) due to heat from the TSVE system.
The groundwater samples were sent to Microbac Laboratories for VOC analysis by EPA Method
SW8260B.

Samples were collected using PDBs in 50 of 51 designated wells on 17 to 22 October 2008. A sample
was not collected from the PDB in MW-144 because the well was dry. PDB depths were checked during
an inspection on 1 September 2008 to ensure that each PDB .was placed near the center of the saturated
portion of the well screen. Two PDBs were moved during the inspection; the PDB in MW-169 was
moved down 1 foot and the PDB in MW-77 was lowered 6.8 feet. PDB sample depths are shown on
Table 3-5. )

Groundwater samples were collected from 31 of 33 monitoring wells on 17 to 22 October 2008 using
bladder pumps and low-flow purging methods. MW-233 was dry at the time of sampling and MW-175
could not be sampled due to damage from TSVE heaters. The final stabilization measurements for the
October 2008 are shown in Table 3-6. The following samples were collected without meeting the
stabilization criteria: ‘

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

3.2.2 Recovery Wells

Groundwater samples were collected from recovery wells for comparison to monitoring well sample
results and for evaluation of system effectiveness in reducing contaminant mass. Samples from recovery

wells were collected on 10 April and 14 October 2008 and analyzed for VOCs by EPA Method 8260B.
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Prior to sampling, the opcrating recovery well pumps were shut down to prevent the pumps from cycling.
During sampling, each pump was restarted, allowed to run for a few minutes prior to sample collection
and shut down after sampling. Samples were collected from the sample port on the recovery well heads.
The valve was slowly opened and the extracted groundwater was allowed to slowly fill 40-ml vials
preserved with hydrochloric acid. After sa;mpling was completed, all recovery well pumps were re-
started. The groundwater samplcs were sent to Microbac Laboratories for VOC analysis by EPA Method
SW8260B.

3.3 EFFLUENT SAMPLING

Effluent samples were collected to comply with the discharge permit requirements and to estimate
contaminant mass removal. Effluent samples were collected quarterly by field personnel on % January, 16
April, 7 July and 17 October 2008. A sample was also collected on 21 January prior to shutdown of the
recovery wells on 23 January 2009. The effluent samples were collected from the groundwater extraction
system at the discharge loop located adjacent to Person Avenue at the north property line of DDMT. The
valve on the sample port was slowly opened and the system discharge allowed to slowly fill the required
sample containers. All samples were submitted Microbac Laboratories for VOC analysis by EPA method
SW8260B. The April and October effluent samples were also analyzed for SVOCs by EPA ‘Method
SW8270C; metals by EPA Method SW6010B; and pH by EPA Method 150.1.

34 QUALITY ASSURANCE/QUALITY CONTROL SAMPLES

Field and Iaborator}'f quality control (QC) samples were collected during each sampling event. QC
samples consisted of duplicates, and matrix spikes and matrix spike duplicates (MS/MSD). Trip blanks
were included in coolers delivered from the laboratory. One duplicate was collected for approximately
every 10 samples (10%) and 1 MS/MSD was collected for every 20 samples (5%). Laboratory QA/QC
samples included surrogate spikes, method blanks, laboratory control samples, in addition to MS/MSD
analysis. The sampling and analytical methods are described in the RA SAP (MACTEC, 2005).

Documentation was completed in the field to ensure that the samples collected, labels, chain-of-custody,
and request for analysis were in agreement. Custody seals were placed on each cooler before shipment by
common carrier. Samples were typically shipped the day collected for overnight delivery to the

laboratory.

34
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4.0 SUMMARY OF MONITORING RESULTS

Water level measurements and the groundwater and cfflucnt sample analyses are discussed below.
41 WATER LEVEL MEASUREMENTS

Water level measurements collected on 10 April and 14 October 2008 are shown with resulting
groundwater elevations on Table 3-2. Groundwater elevations in the fluvial aquifer are highest northeast
of Dunn Field (MW-65: 258.1 ft msl in April and 250.67 msl in October 2008) and generally decrease to
the southwest (MW-19: 203.6 ft msl in April and 203.3 ft msl in October 2008). The spatial variation in
water levels in the fluvial aquifer monitoring wells is primarily due to the elevation of the underlying clay

of the Jackson Formation/Upper Claiborne Group.

The groundwater elevations in the intermediate aquifer in April ranged from approximately 162.5 feet msl
in MW-234 to 189.4 feet msl in MW-89, while in October the same wells had groundwater elevations of

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

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

Groundwater levels in the fluvial aquifer wells were approximately one to three feet higher in October
2008 compared to measurements in April 2008. However, water levels are generally lower than levels
recorded during the two events in 2007, apparently due to below average precipitation during 2007 and
early 2008. Larger differences in 2008 water levels, as compared to levels in 200,7 were observed at
fluvial screened wells located northeast (offsite} of Dunn Field. The presence of groundwater divide to
the northeast of Dunn Field would cause a greater response to the weather conditions in this arca. Water
levels in wells screened in the intermediate and Memphis aquifers were lower in October 2008 than in
April 2008, but generally higher than water levels recorded in 2007.

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

on Figurcs 4-1 and 4-2, respectively. Groundwater flow is generally to the west in the area of the
Groundwater IRA system. The maps show a trough in groundwater elevations approximately 1,000 feet
west of Dunn Field, with flow apparently diverging to the north and south. The contour maps also show

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

4-1
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42 ANALYTICAL RESULTS

Complete analytical results for groundwater samples from monitoring wells and recovery wells and for
effluent samples collected during 2008 are presented in Appendix C. Positive results summarics for
groundwater samples, including analytical results for all constituents detected above the reporting limit in
one or more samples, are shown on Tables 4-1 (April 2008) and 4-2 (October 2008) for monitoring wells
and on Tables 4-3 (April 2008) and 4-4 (October 2008) for recovery wells. Analytical results for IRA

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

4.2.1 Data Quality Evaluation

¢*M performed a data quality evaluation (DQE) of the laboratory data packages for the samples collected
in 2008 to qualify the data relative to the data quality objectives (DQOs) described in the RA SAP. Data
qualifiers are shown on the analytical results tables. Any result reported below the reporting limit (RL)
but above the method detection limit (MDL) was flagged “J” and considered an estimated result (unless

overridden by other QC flags). A summary of the DQE for each event is provided in Appendix D.

4,2.1.1 April 2008 Monitoring Wells

A total of 99 groundwater samples were collected from 82 monitoring wells in April 2008 and analyzed
for VOCs by EPA Method 8260. The data are usable with the following qualifications (refer to Tables 4-
1 and C-1):

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

¢ Contamination was observed in some method blanks. Whenever methylene chloride or acetone is
detected in associated samples at a level less than 10x the method blank (corrected for dilution),
the result is qualified as UB. Such results are usable as nondetects. The “B”- qualified data were
reported at levels below the reporting limit and, therefore, should not adversely impact data

quality.

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

» Based on MS/MSD performance in the VOC analyses, low recoveries, both non-detects and
detects in the parent sample are qualified as estimated J. For high recoveries, only detected
results in the parent sample are so qualified, This includes DCE, CT, isopropylbenze, and TCE in
sample MW-164-72.6-1S-4 (SDG L08040444). .

4-2
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e Therc was one target, carbon disulfide, out low in the LCS associated with the samples in SDG
L08040517. Thesc 8 samples (MW-43-165.5-1S-4, MW-44-69-1S-4, MW-67-267.5-1S-4, MW-
130-69.5-1S-4, MW-156-62.0-15-4, MW-161-80.0-1S-4, MW-165-89.9-IS-4, and MW-165-
100.4-1S-4) were qualified as estimated J for this analyte.

4.2.1.2 October 2008 Monitoring Wells

A total of 81 groundwater samples were collected from 81 monitoring wells in October 2008 and
analyzed for VOCs by EPA Mcthod 8260. The data are usable with the following qualifications (refer to
Tables 4-2 and C-2):

s Several analytes (bromomethane, chloromethane, methylene chloride) were observed in some
method blanks and trip blanks. Whenever methylene chloride or acetone is dctected in associated
samples at a Jevel less than 10x the method blank (corrected for dilution), the resuit is qualified as
UB. Such results are usable as nondetects. The “B*- qualified data were reported at levels below
the reporting limit or were not targets of interest and, therefore, should not adversely impact data

quality.

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

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

e For MS/MSD analyses, a number of targets are out of limits, but in some instances the parent
sample 1s > 4x the spike level. In such cases, no qualifier is added because the spike is of the
order of the normal variability of measurement and recovery calculations are not meaningful. In
other cases the recoveries are elevated but there are no detections in the parent sample, hence no
qualifiers. Where data could be biased low proportional to the spike recovery, targets are
qualified estimated J. This includes cis-DCE in sample MW-158A-88.25-1S-5 and 1,1,2,2-TeCA
in sample MW-156-67.75-1S-5 (SDG L08100600).

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

4.2.1.3 April 2008 Recovery Wells

Groundwater samples were collected from all 11 recovery wells in April 2008 and analyzed for VOCs by
EPA Method 8260. No qualifications are necessary for the April 2008 recovery well samples (refer to
Tables 4-3 and C-3).

21



382

Annual Operations Report — 2008 March 2009
Dunn Field Groundwater IRA — Year Ten Revision ()

4.2.1.4 October 2008 Recovery Wells

Groundwater samples were collected from all 11 recovery wells in October 2008. Samples were analyzed
for VOCs by EPA Method 8260. The October 2008 data arc usablc with the following qualifications
samples (refer to Tables 4-4 and C-4):

¢ Based on MS/MSD performance in the VOC analyses, low recoveries, both non-detects and

detects in the parent sample are qualificd as estimated J. 1,1,2,2-tetrachloroethane was qualified J
in one sample (RW-4-18-5) (SDG L08100573).

4.2.1,5 Effluent Samples

Effluent samples were collected from the main discharge on 9 January, 16 April, 7 July, and 17 October
2008 and on 21 January 2009. All samples were analyzed for VOCs (EPA Method 8260). The April and
October 2008 samples were also analyzed for total metals (EPA Method SW6010B), SVOCs (EPA
Method 8270B) and pH (EPA Method E150.1). The data are usable with the following qualifications:

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

s For the April 2008 effluent sample SVOC analyses:

o Dbis(2-chloroethyoxy) methane was qualified as estimated J in the parent sample for low
recovery, based on MS/MSD performance

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

s For the October 2008 effluent sample, based on MS/MSD performance in the VOC analyses, low
recoveries, both non-detects and detects in the parent sample are qualified as estimated J. 1,1,2,2-
TeCA was qualified J in the effluent sample (SDG L08100573).

4.2.2 Groundwater

The review of groundwater analytical results focused on concentrations detected above the reporting limit
for the nine CVOCs detected persistently at Dunn Field: CT, CF, DCE, tDCE, ¢cDCE, TECA, PCE, TCA,
and TCE. Vinyl chloride (VC), a significant CVOC degradation product, was also considered. The
analytical results were compared to the maximum contaminant levels (MCLs) and groundwater target
concentrations (TCs) from Table 2-21G of the Dunn Field Record of Decision (CH2M HILL, 2004).
Historical results for these CVOCs in all the wells in the current sampling program are included in
Appendix E. Total CVOC concentrations for the wells sampled in April and October 2008 are shown on
Figures 4-3 and 4-4, respectively.

44
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4.2.2.1 Monitoring Wells

A total of 99 groundwater samples were collected from 82 monitoring wells in April 2008 and analyzed
for VOCs only. Table 4-1 lists the analytical results for all constituents detected above the RL in one or
more samples. A total of 19 VOCs were detected above RLs in the April 2008 samples. A summary of
analytical results for the primary CVOCs is provided on Tables 4-6.

Analytical results for the April 2008 samples from monitoring wells that had PDBs above the water level
were compared to previous results and to the current results for the lower PDB, where present. The results
for MW-150 (upper) and MW-144 are not considered valid based on differences with previous results.
The results for the upper PDBs in other wells with dual PDBs (MW-148, MW-155 and MW-158) are
consistent with trends from past results and the lower PDB, and are considered valid. The results in MW-
169 are generaily nondetect as in previous results. The results in the other wells with single PDBs (MW-
147, MW-160, MW-161 and MW-163) were generally consistent with trends from past results but were
sufficiently different to be considered questionable. As discussed above, water levels will be checked

prior to future sample events.

A total of 81 groundwater saniples were collected from 81 monitoring wells in October 2008 and
analyzed for VOCs only. Table 4-2 lists the analytical results for all constituents detected above the RL in
one or more samples. A total of 21 VOCs were detected above RLs in the October 2008 samples. A
summary of analytical results for the primary CVOCs is provided on Table 4-7.

4.2.2.2 Recovery Wells

Groundwater samples were collected from all 11 recovery wells in April and October 2008. Tables 4-3
(April 2008) and 4-4 (October 2008} lists the analytical results for all constituents detected above the RL
in one or more samples. A summary of analytical results for the primary CVOCs is provided on Tables
4-7 (April 2008) and 4-8 (October 2008).

4.2.3 Effluent

Effluent samples were collected from the main discharge on 9 January, 16 April, 7 July, and 17 October
2008 and on 21 January 2009. All samples were analyzed for VOCs; the April and October samples were
also analyzed for total metals, SVOCs and pH. Table 4-5 lists the analytical results for all permitted
constituents and others analytes detected above reporting limits and the permit discharge limits. All

results were below permitted discharge limits.

45
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5.0 CONCLUSIONS AND RECOMMENDATIONS

5.1 SYSTEM OPERATIONS

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

wells of 98.3 percent. System repairs are summarized in Table 5-1.

The average system extraction/effluent discharge rate ranged from 57.7 gallons per minute (gpm) in
February to 10.8 gpm in June. The decrease was due to the shutdown of the northern RWs in early June
2008. The total discharge from the IRA system in 2008 was approximately 18.96 million gallons, based
on weekly rccorded flow rates from individual wells. Approved one-time discharges from well
installation/development and sampling activities, and from thermal SVE and fluvial SVE system

condensate at DDMT totaled 894,831 additional gallons.

All effluent results were below the one-day maximum discharge level. Approximately 3.6 pounds of
TCE and 12.7 pounds of total VOCs were removed from the fluvial aquifer during the reporting period, as
calculated from effluent concentrations and system flow rates. This compares with 39,7 pounds of TCE
and 87.4 pounds of total VOCs calculated as removed during 2007. The decrease in mass removal from
the system between 2007 and 2008 is due to a decrease in both VOC concentrations and total system flow
rates. Mass removal rates arc based on quarterly effluent samples and flowrates as reported in the

Monthly Operations Reports (Appendix B).

Figure 5-1 shows the TCE and total VOC concentrations measured at the effluent metering station since
1998. Reduction in the effluent CVOC concentrations coincided with the start up of the fluvial SVE
system. CVOC concentrations remained low through samples collected in October 2008. The total
CVOC concentration in the October 2008 sample is 15% of that reported in July 2007, prior to the start-
up of the fluvial SVE system. Further declines were seen ‘in the January 2009 quarterly samples. The
higher CVOC concentrations in the July 2008 quarterly sample may have been due to higher contaminant

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

5.2 SYSTEM MONITORING

The completed TSVE and ongoing FSVE systems have resulted in a significant reduction in CVOC
concentrations in groundwater, as seen in total CVOC plume maps for April 2007, October 2007, April
2008, and October 2008 shown in Figure 5-2. Time trend plots for individual recovery wells, monitoring

wells on Dunn Field, and selected off-site monitoring wells are provided in Appendix F. The plots include

5-1

24



982

Annual Operations Report — 2008 March 2009
Dunn Field Groundwater IRA — Year Ten Revision 0
CVOCs detected above MCLs or TCs 1n current or previous samples.  Where multiple sample results
were available for a sampling event (i.e., for wells with multiple PDB samples), the higher result was

plotted.

5.2.1 Recovery Wells

Time trend plots for recovery wells are included in Appendix F-1. CVOC concentrations in RW samples
collected in 2008 continued to decrease or remained at low levels in all recovery wells, except RW-9.
RW-9 is upgradicnt of most identified source ar.eas of Dunn Field and the groundwater concentrations are
representative of the plume migrating from off-site source(s} northeast of Dunn Field. Decreases in
CVOC concentrations were observed in most of the recovery wells in the southern half of Dunn Field
(RW-1, RW-1A, RW-1B, RW-2, and RW-3). At RW-4, TCE decrcased from 55.4 ug/L in April to 28.8
ng/L, but TeCA increased from 19.4 pug/L in April to 52.5 pg/L. October 2008 CVOC concentration for
individual constituents are below 50 pg/L in all recovery wells except chloroform (70.8 pg/L) in RW-2
and TeCA in RW-4.

¢’M recommended the shutdown of the northern RWs (RW-5 through RW-9) following the April 2008
sampling event (¢°M, 2008b); the wells were taken offline on 9 June 2008. Following the October 2008
'event, the remaining five RWs (RW-1, RW-1A, RW-1B, RW-2, RW-3, and RW-4} were recommended
for shut down (ezM, 2008c¢); these wells were taken offline on 23 January 2009.

5.2.2 On-Site Monitoring Wells

Time trend plots for onsite monitoring wells are included in Appendix F-2. CVOC concentrations have
remained at low levels in most on-site wells following large declines following the start of the Fluvial

SVE system.

Four monitoring wells (MW-03, MW-07, MW-220 and MW-230) show the influence of the plume
migrating on to Dunn Field from the northeast. No decrease in CVOC concentrations has been observed
in MW-07 and MW-Z?O; both wells are upgradient of the identified Source Areas in Dunn Field. Slight
increases in CVOC concentrations have occurred in MW-03 and MW-220, located along the northern

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

An increase in CVOC concentrations was also observed. Chloroform and TCE concentrations increased
slightly in the October 2008 sample from MW-227, located in loess treatment area 4; concentrations

remain approximately an order of magnitude below concentrations in November 2007. The increase is

5-2
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probably” due to higher contaminant flux from the loess during thermal SVE operations that was not

captured by the Fluvial SVE system.

October 2008 CVOC concentration for individual constituents were below 50 g/l in all monitoring wells
on Dunn Field except PCE (63.9 pg/l} in MW-07; chloroform (134 ug/1) and TCE (61.8 ug/l) in MW-
227; and PCE (100 pg/l) and TCE (98.4 ug/l} in MW-230. As noted above, CVOC concentrations in
MW-07 and MW-230 are representative of the off-site northeast plume rather than source areas on Dunn
Field.

5.2.3 Off-Site Monitoring Wells

Time trend plots for selected off-site monitoring wells are included in Appendix F-3. The concentrations
vary considerable. However, the total CVOC concentrations in MW-70 near the center of the plume
immediately west of Dunn Field decreased from 359 pg/l in April 2008 to 3.7 ug/l in the October 2008

sample.

5.2.4 Intermediate Aquifer Wells

IRA semiannual monitoring includes ten wells installed in the intermediate aquifer: one well on Dunn
Field (MW-238) and nine wells west of Dunn Field (MW-37, MW-40, MW-43, MW-231, MW-232,
MW-234, MW-237,MW-239, and MW-240). Several of these wells were installed as part of the 2007
Intermediate Aquifer Investigation (IAI) and were added to the IRA Monitoring program in 2008.
Primary CVOCs were detected above RLs in three wells (MW-232, MW-237, and MW-240) in October
2008. The highest concentrations were reported in MW-232: ¢DCE at 22.4 ug/l (April 2008) and vinyl
chloride at 13.2 pg/l (October 2008).

5.3 RECOMMENDATIONS

All of the IRA recovery wells have been shut down and mothballing or abandonment of the groundwater
recovery system (GWRS) will be considered based on sample results from the April 2009 sampling event.
The Off Depot Remedial Action Work Plan (RAWP) (eM, 2009} was approved by EPA on 18 March
2009 and remedial action construction is planned to begin in April 2009. The RAWP includes
performance monitoring in the area of the air sparging-soil vapor extraction (AS-SVE) system and long
term monitoring over a broad area around Dunn Field. There is substantial overlap between wells in the
three sampling programs (IRA, Off Depot performance monitoring and Off Depot LTM); all of the
existing Off Depot performance monitoring wells are included in the IRA program, but 18 LTM wells are
not included. The 18 LTM wells are: MW-4, MW-5, MW-13, MW-14, MW-51, MW-56, MW-65, MW-

5-3
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75, MW-78, MW-87, MW-91, MW-128, MW-176, MW-182, MW-184, MW-185, MW-186 and MW-
190, p

¢’M recommends that the 18 Off Depot LTM wells be included in the IRA sampling event and that
sampling of 17 IRA wells west of the railroad tracks be dclayed until the Off Depot baseline monitoring
event in June and one IRA well be omitted from further sampling. Sample results from wells east of the
railroad tracks will be uscful in evaluating the IRA GWRS, but wells west of the railroad tracks aie too

far downgradient to be useful for that review.

The 18 IRA wells to be omitted from the April monitoring event are: MW-40, MW-54, MW-79, MW-
148, MW-149, MW-150, MW-151, MW-152, MW-155, MW-158, MW-158A, MW-159, MW-160, MW-
165, MW-165A, MW-166, MW-166A and MW-232, Well MW-40 is adjacent and screened at a similar
depth to MW-169, which will be sampled during the April event. In addition, MW-40 will be abandoned
as part of the Off Depot RA. The remaining wells will be sampled during the baseline event.

The well locations with proposed changes are shown on Figure 5-3.

5-4
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WELL ACTIVITY SUMMARY

TABLE 3-1

ANNUAL OPERATIONS REPORT - 2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN
Defense Depot Memphis, Tennessee

98

April 2008 October 2008
Waell Aquifer Water Level Groundwater Water Level Groundwater
Screened Measurement Samples Measurement Samples

MW-03 Fluvial X LF X LF
MW-04 Fluvial X X

MW-05 Fluvial X Dry

MW-06 Fluvial X LF X LF
MW-07 Fluvial X s X S
MW-08 Fluvial X X

MW-10 Fluvial X NS X LF
MW-12 Fluvial X X

MW-13 Fluvial X X

MW-14 Fluvial X X

MW-15 Fluvial X LF X LF
MW-19 Fluvial X X

MW-28 Fluvial X X

MW-29 Fluvial X X

MW-30 Fluvial X X

MW-31 Fluvial X M X S
Mw-32 Fluvial X S X S
MW-33 Fluvial X S X S
MW-34 Intermediate X X

MW-35 Fluvial X X

MW-37 Intermediate X S X S
MWw-38 Intermediate X X

MW-40 Intermediate X S X S
MW-42 Fluvial X X

Mw-43 Intermediate X S X S
MW-44 Fluvial X S X S
MW-45 Fluvial X X

MW-51 Fluvial X NM

MW-53 Fluvial X X

MW-54 Fluvial X S X S
MW-55 Fluvial X X

MW-56 Fluvial X X

MW-57 Fluvial X s X s
MW-58 Fluvial X X

MW-59 Fluvial X X

MW-60 Fluvial X X

MW-61 Fiuvial X X

MW-62 Fluvial X X

MW-65 Fluvial X X

MW-67 Memphis X $ X S
Mw-68 Fluvial X S X S
MW-89 Fluvial X S X S
MW-70 Fluvial X M X S
MW-71 Fiuvial X s X S
MwW-74 Fluvial X LF X LF
MW-75 Fluvial X X

MW-76 Fluvial X S X S
MW-77 Fluvial X S X S
MW-78 Fluvial X X

MW-79 Fluvial X S X S
MW-80 Fluvial X X

MW-87 Fluvial X X

Mw-89 Intermediate X X

MW-30 Intermediate X X

MW-91 Fluvial X X

10of3
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WELL ACTIVITY SUMMARY

TABLE 3-1

ANNUAL OPERATIONS REPORT - 2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN
Defense Depot Memphis, Tennessee

April 2008 Oclober 2008
well Aquifer Water Level Groundwater Water Level Groundwater
Screened Measurement .  Samples Measurement Samples
MW-95 Fluvial X X
MW-126 Fluvial X X
MwW-127 Fluvial X X
MwW-128 Fluvial X X
MW-129 Fluviat X X
MW-130 Fluvial X s X S
MW-132 Fluvial X LF X LF
MW-134 Fluvial NM LF X LF
MwW-144 Fluvial Dry s Dry NS
MW-145 Fluvial X s X s
MwW-147 Fluvia! X S X S
MW-148 Fluvial X M X S
MW-149 Fluvial X M X S
MW-150 Fluvial X M X S
MW-151 Fluvial X M X S
MW-152 Fluvial X M X S
MW-153 Fluvial X S X S
MW-154 Fluvial X S X S
MW-155 Fluvial X M X S
MW-156 Fluvial X S X S
MW-157 Fluvial X S X S
MW-158 Fluvial X M X S
MW-158A Fluvial X M X S
MW-159 Fluvial X M X s
MW-160 Fluvial X S X S
MW-161 Fluvial X s X S
MW-162 Fluvial X S X S
MW-163 Fluvial X S X s
MW-164 Fluvial X S X S
MW-165 Fluvial X M X s
MW-165A Fluvial X M X S
MW-166 Fluvial X M X s
MW-166A Fluvial X S X S
MW-167 Fluvial X S X . S
MW-168 Fluvial X S X S
MW-168A Fiuvial X M X S
MW-169 Fluvial/Intermediate X S X S
MW-170 Fluvial X M X S
MW-171 ' Fluvial X S X S
MW-172 Fluvial X LF X LF
MW-174 Fluvial X LF X LF
MW-175 Fluvial X LF X NS
MW-176 Fluvial X NM
MW-178 Fluvial X LF X LF
MW-179 Fluvial X LF X LF
MW-180 Fluvial X LF X LF
MW-182 Fluvial X X
MW-183 Fluvial/Intermediate X X
MW-184 Fluvial X X
MW-185 Fluvial X X
MW-186 Fluvial X X
MW-187 Fluvial X LF X LF
MW-193 Fluvial X X
MW-194 Fluvial X X
MW-220 Fluvial X LF X LF
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TABLE 3-1

WELL ACTIVITY SUMMARY

ANNUAL OPERATIONS REPORT - 2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN
Defense Depot Memphis, Tennessee

98

April 2008 October 2008
Aquifer Water Level Groundwater Water Level Groundwater
Well
Screened Measurement Samples Measurement Samples
MW-221 Fluvial X LF X LF
MW-222 Fluvial X LF X LF
MW-223 Fluvial X LF X LF
MW-224 Fluvial X LF X LF
MW-225 Fluvial X LF X LF
MW-226 Fluvial X LF X LF
MW-227 Fluvial X LF X LF
MW.-228 Fluvial X LF X LF
MW-230 Fluvial X LF X LF
MW-231 Intermediate X LF X LF
MW-232 intermediate X M X S
MW-233 Fluvial Dry NS Dry NS
MW-234 intermediate X LF X LF
MW-235 Fluvial X LF X LF
MW-236 Fluvial X LF X LF
MW-237 Intermediate X LF X LF
MW-238 Intermediate X LF X LF
MW-239 Intermediate X LF X LF
MW-240 Intermediate X LF X LF
PZ-02 Fluvial X X
RW-01 Fluvial NM G X G
RW-01A Fluvial NM G X G
RW-01B Fluvial NM G X G
RW-02 Fluvial X G X G
RW-03 Fluvial X G X G
RW-04 Fluvial X G X G
RW-05 Fluvial X G X G
RW-06 Fluvial X G X G
RW-07 Fluvial X G X G
RW-08 Fluvial X G X G
RW-09 Fluvial X G X G
MW-1 TDEC Fluvial X X
MW-2 TDEC Fluvial X X
MW-3 TDEC Fluvial X X
MW-4 TDEC Fluvial NM X
Notes
X Water level measured.
G Grab sample collected from recovery well,
LF Sample collected using low-flow purging methods.
M Multiple samples; Permeable Diffusion Bag (PDB) samplers at top and bottom of saturated
screened interval (two samples per well).
NM Water level measurement planned bui not made.
NS Sample planned but not collected.
s Single sample; one PDB sampler at mid-point of saturated screened intervals.
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TABLE 3-2
WATER LEVEL MEASURMENTS

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

Defense Depot Memphis, Tennessee

98

Depth to Groundwater

Depth to Groundwater

Water Elevation Water Elevation
Top of Casing Top of Screen
) Elevation Elevation 10-Apr-2008 14-0ct-2008
Well ID Aquifer {ft, msi) (ft, msl) (ft, btoc) (ft, msl) {ft, btoc) (ft, msl)
MW-03 Fluvial 292.35 226.85 72.10 220.25 67.19 22516
MW-04 Fluvial 301.61 241.61 78.00 223.61 75.10 226.51
MW-05 Fluvial 304,64 244 64 79.04 225.60 Cry --
MW-06 Fluvial 289.11 233.11 65.70 223.41 65.00 22411
MW-07 Fluvial 295.10 228.10 69.75 22535 £6.81 228 29
MW-08 Fluvial 292.59 236.09 65.09 227.50 62.70 229.89
MW-10 Fluvial 288.79 230.19 66.45 22234 62.25 226.54
MW-12 Fluvial 301.30 231.90 78.85 22245 76.32 22498
MW-13 Fluvial 300.01 234.01 75.87 22414 73.75 226.26
MW-14 Fluvial 302.22 237.22 75.55 226.67 75.12 22710
MW-15 Fluvial 295.12 231.72 70.92 224.20 70.21 22491
MW-19 Fluvial 290.57 207.47 87.00 203.57 87.28 203.29
Mw-28 Fluvial 294.79 240.49 58.48 236.31 56.59 238.20
MW-29 Fluvial 273.22 239.02 41.33 231.89 39.59 233.63
MW-30 Fluvial 275.14 236.14 49.44 225.70 47.33 227.81
MW-31 Fluvial 290.37 226.27 73.31 217.06 70.46 219 91
Mw-32 Fluvial 285.38 232.68 64.48 220.90 83.65 221.73
MWW-33 Fluvial 280.71- 236.1 57.29 223.42 56.73 223.98
MW-34 Intermediate 299.97 163.37 132.15 167.82 137.95 162.02
MW-35 Fluvial 300.46 230.86 79.43 221.03 76.98 223.48
MW-37 Intermediate 284.91 119.21 120.53 164.38 129.87 155.04
MwW-38 Intermediate 307.45 167.55 130.00 177.45 132.40 175.05
MW-40 Intermediate 262.23 177.23 82.02 180.21 85.10 177.13
Mw-42 Fluvial 274.83 225.83 57.19 , 217.64 56.62 218.21
Mw-43 Intermediate . 284.99 123.49 119.85 165.14 127.64 157.35
Mw-44 Fluvial 269.07 205.07 57.25 211.82 56.74 212.33
MW-45 Fluvial 293.22 235.22 56.35 236.87 55.80 237.42
Mw-51t) Fluvial 275.23 220.23 43.25 231.98 - -
MwW-53 Fluvial 306.38 233.88 73.92 232.46 73.54 232.84
MW-54 Fluvial 295.35 210.85 83.15 212.20 82.33 213.02
MW-55 Fluvial 292.08 228.08 70.55 221.53 70.69 221.39
MW-56 Fluvial 283.60 234.60 68.30 225.30 67.79 225.81
MW-57 Fluvial 290.77 230.77 65.15 225.62 64.55 226.22
MW-58 Fluvial 290.51 233.51 64.50 226.01 63.95 226.56
MW-59 Fluvial 300.13 22763 77.38 22275 74.16 22597
MW-60 Fluvial 296.86 22436 74.00 222.86 70.59 226.27
MW-61 Fluvial 294.04 22554 69.70 22434 67.13 226.91
MW-62 Fluvial 293.65 207.65 93.93 199.72 94.43 199.22
MW-65 Fluvial 263.22 222 42 5.10 258.12 12.55 250.67
MW-87 Memphis 278.21 18.21 112.90 165.31 123.24 154.97
MW-68 Fluvial 291.69 21919 70.95 220.74 67.09 224.60
MW-69 Fluvial 307.02 224.94 85.71 221.31 82.55 224 47
MW-70 Fluvial 304.99 224.18 83.04 221.95 80.78 224.21
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TABLE 3-2
WATER LEVEL MEASURMENTS
- . ANNUAL OPERATIONS REPORT - 2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN
Defense Depot Memphis, Tennessee

Depth to Groundwater | Depth to Groundwater
Water Elevation Water Elevation
Top of Casing Top of Screen
Elevation Elevation 10-Apr-2008 14-Oct-2008
Well ID Aquifer {ft, msl) {ft, msl) {ft, btoc) (ft, msl) {ft, btoc) {ft, msl}
MW-71 Fluvial 294 .40 228.90 71.57 22283 70.97 223.43
MW-74 Fluvial 303.68 233.68 81.36 22232 79.22 224 .46
MW-75 Fluvial 303.61 232.61 81.51 22210 78.93 22468
MW-76 Fluvial 302.71 229.71 87.00 215.71 84.88 217.83
MW-77 Fluvial 304.42 236.42 83.81 220.61 81.66 22276
MwW-78 Fluvial 275.00 230.50 50.55 22445 48.38 226.62
MW-79 Fluvial 285.03 202.53 73.57 211,46 72.84 21219
MW-80 Fluvial 273.81 220.81 62.18 211.63 61.48 212.33
Mw-87 Fluvial 294 .93 231.93 72.42 22281 71.37 223.56
MW-89 Intermediate 303.98 156.98 114.59 189.39 116.13 187.85
MW-90 Intermediate 304.19 189.19 115.00 189.19 116.38 187.81
MW-91 Fluvial 291.99 236.99 68.65 223.34 68.02 22397
MW-95 Fluvial 259.23 21943 29.15 230.08 28.40 230.83
MW-126 Fluvial 252.22 236.22 1350 238.72 19.50 232.72
MW-127 Fluvial 268.71 208.71 60.20 208.51 59.80 208.81
MW-128 Fluvial 284 .14 229.39 42.53 241.61 42.85 241.29
MW-129 Fluvial 293.01 228.01 58.50 234.51 57.11 235.90
MW-130 Fluvial 293.20 233.70 57.82 235.38 56.35 236.85
MW-132 Fluvial 300.73 227.23 78.25 222.48 76.17 224 .56
MW-134 Fluvial 300.81 225.81 - - 75.90 224.91
MW-144 Fluvial 291.60 235.10 Dry - 75.43 216.17
MW-145 Fluvial 284.72 204.72 72.74 211.98 71.10 213.62
MW-147 Fluvial 289.72 229.72 7412, 215.60 71.66 218.06
MW-148 Fluvial 294.71 22471 81.31 213.40 79.99 21472
MW-149 Fluvial 287.18 20578 7514 212.04 74.48 212.72
MW-150 Fluvial 296.81 225.61 84.32 212.49 83 44 213.37
MW-151 Fluvial 284.27 207.27 72.35 211.92 71.61 212.66
MW-152 Fluvial 289.59 198.59 77.83 211.76 7713 212.46
MW-153 Fluvial 279.17 203.17 67.55 211.62 66.84 212.33
MW-154 Fluvial 273.81 220.81 58.41 21540 58.68 21513
MW-155 Fluvial 291.65 214.65 79.38 212.27 78.59 213.06
MW-156 Fluvial 269.15 213.71 58.60 210.55 58.08 211.07
MW-157 Fluvial 286.78 229.78 73.55 213.23 72.58 21420
MW-158 Fluvial 294.07 203.06 82.24 211.83 8154 212.53
MW-158A Fluvial 293.95 216 03 82.14 211.81 81.43 212.52
MW-159 Fluvia! 286.33 205.89 74.44 7 211.89 73.68 212.65
MW-160 Fluvial 294.00 228.13 81.45 212.55 80.55 213.45
MW-161 Fluvial 296.40 234.60 80.70 215.70 7893 21747
MW-162 Fluvial 299.70 233.39 84.34 215.36 82.57 21713
MW-163 Fluvial 290.63 234.42 76.36 214.27 75.02 21561
MW-164 Fluvial 287.48 231.86 72.07 215.41 70.89 216.59
MW-165 Fluvial 287.06 198.43 75.35 211.71 74.61 212.45
MW-165A Fluvial 287.26 215.96 75.50 211.76 74.84 21242
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ANNUAL OPERATIONS REPORT - 2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN

Defense Depot Memphis, Tennessee
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Depth to Groundwater

Depth to Groundwater

Water Elevation Water Elevation
Top of Casing Top of Screen
Elevation Elevation 10-Apr-2008 14-Oct-2008
Well ID Adquifer {ft, msl) (ft, msl) (ft, btoc) (ft, msl) {ft, btoc) (ft, msl)

MW-166 Fluvial 283.44 199.59 71.53 21191 70.85 212.59
MW-166A Fluvial 283.45 215.15 71.54 211.91 70.86 212.59
MW-167 Fluvial 284.82 214.68 73.50 211.32 7264 21218
MW-168 Fluvial 283.95 177.75 72.23 211.72 71.51 212.44
MW-168A Fluvial 283.20 204.42 71.50 211.70 70.78 212.42
MW-169 Intermediate 261.90 194.12 82.84 179.06 85.40 176.50
MW-170 Fluvial 273.75 21414 60.70 213.05 59.91 213.84
MW-171 Fluvial 270.69 217.72 58.20 212.49 57.44 213.25
MwW-172 Fluvial 300.28 232.28 74.43 22585 73.85 226.43
MW-174 Fluvial 296.56 ' 229.56 71.81 22475 71.14 22542
MW-175 Fluvial 291.63 22413 74.31 217.32 66.46 22517
Mw-1761 Fluvial 299.68 223.68 76.48 223.20 - -
MW-178 Fluvial 300.26 224.26 76.94 223.32 74.84 22542
MW-179 Fluvial 301.16 22416 78.32 222.84 75.95 225.21
MW-180 Fluvial 296.14 224 .14 74.79 221.35 70.78 225.36
MW-182 Fluvial 275.40 213.40 63.70 211.70 64.18 211.22
MW-183 mediate 275.59 114.59 111.25 164.34 120.24 165.35
MW-184 Fluvial 283.12 225.12 67.39 21573 66.71 216.41
MW-185 Fluvial 256.71 171.71 77.60 179.11 79.12 177.59
MwW-186 Fluvial 256.31 108.31 81.05 175.26 86.67 169.64
MW-187 Fluvial 302.74 226.74 76.94 225.80 76.44 226.30
MwW-193 Fluvia! 293.28 22228 78.63 21465 77.12 216.16
MwW-194 Fluvial 293.26 219.26 77.43 215.83 -75.79 217.47
MW-220 Fluvial 293.29 228.35 71.59 221.70 67.44 225.85
Mw-221 Fluvial 301.52 228.40 80.11 221.41 76.38 22514
Mw-222 Fluvial 303.82 229.64 79.83 223.99 77.85 22597
MW-223 Fluvial 303.00 229.13 80.07 222.93 77.97 225.03
Mw-224 Fluvial 304.13 230.42 80.95 223.18 78.79 225.34
MWwW.225 Fluvial 304.52 229.54 81.85 222 67 80.14 22438
MW-226 Fluvial 303.19 228.97 79.96 223.23 77.91 225.28
Mw-227 Fluvial 299.70 236.06 74.54 225.16 73.82 225.88
MW-228 Fluvial 301.85 237.56 76.17 225.48 75.50 226.15
MW-230 Fluvial 286.57 227.32 57.72 228.85 55.64 23093
MW-231 Intermediate 289.18 121.43 124.70 164.48 132.91 156.27
Mw-232 Infermediate 285.18 135.13 - 121.46 163.76 127.68 157.50
MW-233 Fluvial 289.53 231.88 Dry - Dry -
MW-234 Intermediate 291.50 1241 129.05 162.45 135.87 155.63
MW-235 Fluvial , 264.00 213.41 56.88 20712 56.51 207.49
MW-236 Fluvial 261.38 238.73 11.08 250.30 19.45 241.93
MW-237 Intermediate 289.18 122.73 124.80 164.38 132.41 156.77
Mw-238 Intermediate 300.45 119.90 135.76 164 .69 145.60 154.85
MW-239 Intermediate 288.44 122.97 124.58 163.86 135.57 152.87
MW-240 Intermediate 259.28 172.71 78.51 180.77 80.04 179.24
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Depthto Groundwater

Depthto Groundwater

Water Elevation Water Elevation
Top of Casing Top of Screen
Elevation Elevation 10-Apr-2008 14-Oct-2008
Well ID Aquifer {ft, r'nsl) (ft, msl) (ft, btoc) {ft, msl) (ft, btoc) (ft, msl)
PZ-02 Fluviai 284.39 240.39 42.32 24207 42.74 241.65
RW-01% Fluvial " 295.71 229.57 - - 72.70 223.01
Rw-01¢ Fluvial 29542 228.43 - - 71.42 224.00
Rw-018® Fluvial 289.17 227 48 - - 59.55 229.62
RwW-02 Fluvial 289.92 22593 70.35 219.57 70.25 219.67
RW-03 Fluvial 299.34 231.40 77.18 222.18 77.60 221.74
RW-04 Fluvial 305.11 230.48 84.37 220.74 82.50 222.61
RW-05 Fluvial 307.13 226.09 88.29 218.84 82.60 224.53
RW-06 Fluvial 304.56 227.94 84.71 219.85 79.80 224.78
RW-07 Fluvial 297.44 228.33 78.47 218.97 72.60 224 .84
RW-08 Fluvial 292 99 22284 75.41 217 .58 68.05 224.94
RW-09 Fluvial 290.67 22598 72.02 218.65 64.22 226.45
MW-1-TDEC  Fluvial 275.83 28.58 247.25 30.79 245.04
MW-2-TDEC  Fluvial 27213 ' 26.69 24544 28.25 243.88
MW-3-TDEC  Fluvial- 265.28 9.02 256.26 15.19 250.09
TDEC® Fluvial 263.81 — - — 15.96 247.85
Notes:
ft, ms! feet mean sea level
ft, btoc feet below lop of casing

Not Measured

(1) MW-51 was covered by debris and not accessible during October 2008 event.
(2) Well pad underwater during April 2008 event; water level nol measured.
(3) Water level not measured during October 2008 monitoring event due to field oversight.

(4) Water level below top of pump motor during April 2008 event. Water level not measured.

(5) MW-4-TDEC was covered by debris and not accessible during April 2008 event.
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TABLE 3-3
PDB SAMPLE INTERVALS - APRIL 2008
ANNUAL OPERATIONS REPORT - 2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN
Defense Depot Memphis, Tennessee

Notes:

. Depth to Sample Deptn Sample Depth
Measured Well Water Interval - 1 Interval - 2
Monitoring Well  Date Collected  Depth (ft bgs) {feet btoc) (feet btoc) {feet btoc)
MW-07 4/14/2008 7318 69.75 7186 NI
MW-31 4/11/2008 83.28 73.31 74.3 79.7
MW-32 4/11/2008 68.08 54.48 66.6 NI
MW-33 4/14/2008 62.70 57.29 58.4 NI
MwW-37 4/14/2008 184.68 120.53 175.9 NI
Mw-40 4/11/2008 95.53 82.02 90.7 NI
Mw-43 4/11/2008 171.71 119.85 168.0 NI
Mw-44 4/11/2008 74.36 57.25 686 NI
MW-54 4/11/2008 97.18 83.15 B9.5 NI
MW-57 4/14/2008 70.21 65.15 67.2 NI
MW-67 4/11/2008 >200 112.80 270.3 NI
MW-68 4/14/2008 81.56 70.95 775 NI
MW-69 4/14/2008 95,58 85.71 89.8 NI
MW-70 4/14/2008 93.73 83.04 87.6 92.1
MW-71 4/14/2008 78.10 71.57 73.5 NI
MW-76 4/14/2008 93.98 87.00 88.2 NI
MW-77 4/14/2008 89.18 83.81 849 NI
Mw-79 4/11/2008 104.78 73.57 92.0 NI
MW-130 4/11/2008 81.02 57.82 69.5 NI
Mw-144" 4/11/2008 76.28 Dry 75.3 NI
MW-145 4/14/2008 96.66 72.74 86.5 NI
MW-147 4/11/2008 77.91 7412 73.7 Ni
MW-148 4/11/2008 87 87 81.314 80.0 855
MW-149 4/11/2008 99.96 75.14 836 95.5
MW-150 4/11/2008 91.57 84.32 83.2 90.5
MW-151 4/14/2008 96.69 73.35 78.5 94.5
MW-152 4/11/2008 108.82 77.83 92.9 107.9
MW-153 4/14/2008 96.03 67.55 871 NI
Mw-154 4/14/2008 66.84 58.14 60.7 NI
MW-155 4/11/2008 95.07 79.38 77.0 93.5
MW-156 4/11/2008 69.41 58.60 63.7 NI
MW-157 4/14/2008 77.11 73.55 74.8 NI
MW-158 4/11/2008 106.60 8224 93.1 104.1
MW-158A 4/11/2008 93.28 B2.14 81.5 91.4
MW-159 4/11/2008 99.31 74.44 81.1 91.1
MW-160 4/11/2008 8577 8145 80.8 Ni
MW-161 4/11/2008 81.39 80.70 816 Ni
MW-162 4/14/2008 86.69 84.34 85.3 NI
MW-163 4/14/2008 76.77 76.36 76.3 NI
MW-164 4/14/2008 75.28 72.07 726 NI
MW-165 4/11/2008 103.01 75.35 91.3 101.8
MW-165A, 4/11/2008 86.40 75.50 76.5 84.7
MW-166 4/11/2008 100.05 71.53 87.3 97.8
MW-166A 4/11/2008 B3.29 71.54 753 NI
MwW-167 4/11/2008 82.68 73.50 75.8 NI
MW-168 4/11/2008 120.50 7223 113.7 NI
MW-168A 4/11/2008 88.22 71.50 76.4 86.9
MW-169 4/11/2008 88.15 §2.84 81.8 NI
MW-170 4/11/2008 79.78 60.70 61.9 78.1
MW-171 4/11/2008 68.32 58.20 60.8 NI
MwW-232 4/11/2008 170.55 121.48 151.5 165.7

NI Not installed

bgs Beiow ground surface

btoc Below top of casing

(1) + Well dry; however sample collected from PDB.
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NS

TABLE 3-5
PDB SAMPLE INTERVALS - OCTOBER 2008
ANNUAL CPERATIONS REPORT - 2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN
Defense Depot Memphis, Tennessee

Monitoring Well

Date Collected

Measured Well Depth

Depth to Water

Sample Depth

Monitoring Well Date Collected (ft bgs) (feet btac) {feet btoc)
MW-07 10/17/2008 75.75 66.81 75.14
MW-31 10/17/2008 83.28 70.34 76.95
Mw-32 10/17/2008 68 08 63.70 66.84
MW-33 10/17/2008 62.70 56.77 59.15
MW-37 10/17/2008 184 .68 129.32 173.25
MW-40 10/20/2008 95.53 85.19 90.75
MW-43 10/20/2008 171.71 127.01 167.25
Mw-44 10/20/2008 74.36 56.65 69.75
MW-54 10/20/2008 97.18 82.32 90.25
MwW-57 10/17/2008 70.21 64.61 68.32
MW-67 10/20/2008 275.0 121.74 268.25
MW-68 10/17/2008 81.56 67.00 78.25
MW-69 10/17/2008 95.58 72.69 89.64
MW-70 10/17/2008 93.73 72.78 87.67
MW-71 10/17/2008 78.10 71.01 74.28
MW-76 10/17/2008 93.98 82.74 90.75
MW-77 10/17/2008 89.18 81.66 85.55
MW-79 10/20/2008 104.78 72.59 93.25

MW-130 10/20/2008 81.02 56.50 70.25
MW-144 10/17/2008 76.28 Dry NS
MW-145 10/20/2008 96.66 72.10 90.75
MW-147 10/17/2008 80.49 71.51 79.35
MW-148 10/17/2008 87.87 79.82 86.35
MW-149 10/20/2008 99.96 74.46 92.15
MW-150 10/20/2008 91.57 83.35 88.51
MW-151 10/20/2008 96.69 71.60 87.75
MW-152 10/20/2008 108.82 77.09 101.75
MW-153 10/20/2008 96.03 66.76 86.75
MW-154 10/20/2008 66.84 58.60 61.45
MW-155 10/20/2008 95.07 78.60 88.94
MW-156 10/20/2008 69.41 58.01 67.75
MW-157 10/17/2008 77.11, 72.52 75.95
MW-158 10/20/2008 106.60 81.48 99.25
MW-158A 10/20/2008 93.28 81.39 88.25
MW-159 10/20/2008 99.31 73.65 81.85
MW-160 10/20/2008 8577 80.54 84.35
MW-181 10/17/2008 83.97 78.85 83.47
MW-162 10/17/2008 86.69 82.45 86.08
MW-163 10/17/2008 76.73 74.98 76.10
MW-164 10/17/2008 75.28 70.84 74.59
MW-165 10/20/2008 103.01 74.53 96.88
MW-165A 10/20/2008 86.40 74.80 81.65
MW-168 10/20/2008 100.05 70.84 92.10
MW-166A 10/20/2008 83.29 70.87 78.17
MW-167 10/20/2008 82.68 72.57 80.07
MW-168 10/20/2008 120.50 71.45 114.45
MW-168A 10/20/2008 88.22 70.70 82.03
MW-169 10/20/2008 88.15 85.34 87.06
MW-170 10/20/2008 79.78 59.82 70.91
MW-171 10/20/2008 68.32 57.35 63.75
MWwW-232 10/21/2008 170.55 128.70 161.25

Below ground surface
Below top of casing
Well not sampled

10f1



40

382

1331| Jad swerd|
|BI3US10d UOIIINPIY UCIIRPIXD
pap103al 10U e1eq
syun Apigin) swswolsydaN

13w
d¥0

NLN

SHOAYW

19)2WRua0 1ad SUBWSBISHIW
ainuiW Jad sayp|i

Burseo jo doy mojeq 188y
snis|a)) saalbap

‘suoesado JAS jeuay Aq pabewep Agissod jlaps em u dwnd pasu; 0] 9|geup)

6t vLl 50 z99'0 1oz L9 gz SiL z008 VL6 SE9L MO MOl B00T/L2I0L OvZ-MW
vz 9z A 66270 z6l ek A4 091 08'6ZL 604 S¥GL MOY MOl 800Z/LEIDL 6E2-MIW
§'6 0 0'¢ £Z¥'0 A 8L vieg 9zl 690l 0981 Lyipl MOl MOl 800Z/2Z/0) 8EZ-MI
g 161 z9 8EE°0 vl 69 16 092 09ZEL 6L €8 MO MOl B00Z/EZ/0L LET-MIN
AN #02 o€ L6ED 50 89 8v Al 16'2Z 008 0L:0l MO MOl BOOZIZZIOL 9EZ-MI
01z 092 ez 1970 gLl 26 FAL ! 0oL 619G 0'65 orZL MOL MOl B00Z/ZZ/0L SEZ-MI
g1 ze- 6'S £5€°0 Sl 5L €L 00€ Z8EEL  0'TLL leg Mol Mol 800Z/ZZ/0L YEZ-MI
- - - - - - - - - - - g 8OOZ/LE/0Y £ET-MW
002 £L- 0s L0S'0 9Lt £8 oLk 09€ oezeL  €gsl telL Moy Mol BOOZ/ZET/OL LEZT-MIW
&6l BEZ L's S0E'0 ;1 66 901 002 295§ 5'Z8 058 MOy MOl BOOZ/ZZ/OL 0EZ-MW
00 ¥Z¢ v'8 L6L'0 £5E 8'G 6 oLk €564 0LL SiLL MOU MOl BOOT/LLIOL 8ZZ-MIW
00 9z2 g Ra4] ¥'se 8'G o ] 98'EL 092 801 MO MOl BOOZ/LLIOL LZZ-MIN
6'6 961 4 9920 69 09 €0l 091 0£'8L 0'+8 Gl'6 Mol Mo 800Z/02/0L 9ZZ-MW
0’6l 8Ll 5 $42°0 v'8e 09 A1 002 6562 0’58 £rGL Mop MO BOOZ/LLIOM SZT-MW
641 861 20 $0£'0 zor 0’9 zL ort 6284 0'v8 5161 MOl MOl BODZ/OZ/OL vZ2-MN
¥'6 izz 56 65270 zog 09 09 094 €844 088 oE€L MO MO]  BODZ/LLIOL £CT-MIN
£ Lo 00 0620 9'9¢ §'9 8% 0gt voaL £08 0Z:01 Moy Mol O0Z/0Z/0L ZZT-MA
L'g 51 o€ 80%0 6'SE 6'G SL 002 ot'9L 058 5001 MOY MOl BODZ/LZ/OL LZZ-MIN
00 531 £ LPE0 9'GE 09 vl 082 6v'.9 9 oE:zL MO MOl BO0Z/LE/0L 02T-MW
(A (¥4 96 9020 vz 6'S LEL oeL ¥5'aL o'e8 Seill Mol Mol ODZ/9L/0L L8L-MI
Al §LZ 8Z ovz'0 02 2's 59 092 1802 9'8L LTEL MOl MOl 800Z/LZ/0L 08L-MIW
'8y FA% LT G120 502 6'G Z'LL 091 g 028 oL¥L MOL MOl §00Z/0Z/0) 6LL-MI
9L 961 Al £EL0 6 8¢ 19 L9 orL 98'yL 0¢8 S1°9l MO MO 80OZ/OTOL BLL-MW
- - - - - - - - - 09L 566 MOY MO 800Z/L1L/0L WwSL-MIW
L6} 99z 086 LA €61 'S 60t 00z Lz 0'GL 2Pl Moy MOt §O0Z/9LI0L PLL-MIW
oL 152 811 6020 ¥z 6'S oLl oLL £6'€L 1'9L zre MOY MO|  800Z/9LIO0L ZLL-MIN
00 08l 8'Z 062°0 90z 6'S 8y 091 0LvL o'v8 0gTh MOU MOl B00Z/0T/0L vEL-MIN
LEL zLl A ¥62'0 Z'ie 6'S o' 09t ge'aL o8 0z:1l Moy MOl 800Z/0Z/0L ZEL-MA
00 902 09 vT0 b1z 6 £ 0ze 05'6L oG8 €58 MO MOl §00Z/LEH0L ¥I-MIN
£l £52 £l ZHE0 €9l L9 9t ]+]8 6204 0'LL gLEL MOY MO B00Z/94/0L SL-MW
oy 2 vz 0EE'0 6.2 L9 1’9 00L 5529 veL SLIGL MOp MOl 800Z/LT/0L OL-MW
00 £92 vl 0z9¢ g9l §'g Zh )% v0'59 8'89 516 MOP MO|  00Z/L1/0L oM
49 981 LE L19E'0 06) l'g 0L 00g 059 el S50 MOy MO 00Z/LZI0L £-MIN
{SNLN) {Aw) (6w} {(waygw) (2. (s;oy7)  (uwyw)  {ooig'y)  (ooig'y)
Auplginl &0 oa Ayaonpuoy  dwa) Hd pafiind  ajey ydeg updegdwng  awn) poyisiy  a)eg aides QI I9m
aypadg SWINoA abing 13JEAN a|dwesg

aassauud] 'siydwap yodag asusjag

N3L "VIA - Vol 43 LYMOGNNOYED 01314 NNNA

8002 - 1043 SNOILYHI40 TVINNY
8002 ¥3g0L20 - SINIWIHNSYIW NOILYZIIEVLS TITM ONIHOLINOW TYNI4
9-€ 3gvli

AW
woygw
uLfL
20iq 'y
Q.
{1

SOION




8L Jol

41

982

T 2A0qe Pajodlap 10U JA|BUY >
elep yue|q uo paseq aalnsod asje) Jo ybiy paseiq Aiqissed jnsal paiewnsy d
T mojaq papodal 10 ejep S uo paseq J|nsa) pajewnsy r

sbej1 304a

plog ul umoys sywy Buiuodal saoge 1o je paioalap synsay
pajsy| JoN -
18y Jad swelborow b6
©1Z-Z 31qel ‘QOy pivld uung woly (D1} uonenusouny) jebie)
{r00Z 'Yd3aSN) SSUOSIAPY U)eaH PuE Spiepuels Jajep Suuug e

:59J0N
> L>» > L> > - 1> - 0001 J/6n suanjo]
L= l> b> L= | > l> - - J\m: SPUOIYD wcw_>£m__2
60> S0> 50> 50> 0> 50> - 001 7/6n BUSZUSQOIOIYD
L= [ [> [ > > - - .:m: ‘ api|nsip uogqed
[ > [> > > > - . - 7/6n - sueIBLIOWOIg
0> 0l> oL> a1¥¢e Ol> oL> - - 1/6n suojeoy
G'0> 50> 50°L [ L5€°0 50> §'0> - g 1/6n aueyLoIo|YRg-Z'L
19°Z 96l > z'h L> 1> - - q/6n BUBYIB0ICIYIT-L 'Y
76'S 8e'y I> reLso > 1> - 002 1/6n SUBYIS0IOIYILL-L L' L
o't AR vre LLL 0Ll e SO0OND Aeund [Bjo)
> > }> 1> > 1> - Z © 6n (DA) 2pUOY2 LA
1'9) S0l 0l ¥'62Z G'zZe 0z g g 7/6n {301} susyiaoioou )
¥4 ISL zZ0e 1> Sl 1> 0s 00} 7/Bn {30@) suayiscioyg-g'L-suel
Ll rL6so 6172 A 071 1.2 e G /Bn (30d) auayisoio|yoena )
19°S 18 66'G 1> 7'9¢ 1> SE 0 J/6n (30a0) suayeoioyaIa-Z' | -S10
6L°L z08°0 901 reszo L'v8 rivlo Zl 08 J/6n (49) wioyoioyD
rBES0  §9¢€°0 alL > 8l'c > £ S /Bn {12} spuojyoens uogle)
YLl vl > 8 L> ¥S'L L i I/6n {30a) suayisosoyI-1°L
> 1> }> 1> oL 1> 6L g /Bn (vO1) sueyiaoioluouL-Z L )
rort'0 50> 51z 50> 68'8 50> Ze - 7/8n {y0el) sueyisosoyoena-z'z'L'l
spun 909Z8MS - Spunoduwog JIUBDIO BIEoA
800Z/ L LY 800Z/L L/ BOOZ/SLIF  BODZ/VL/Y  BO0Z/SHY  8002/9L/Y JSlene ajeq
9e-60+0F0807 m.w-movogmo,_ 20-98¥0$0807 LO-FPPOF0R07 90-98F0F0801 Z2-4£150F0807 UOREAUSOUCD WEUWEUOD (] 9eT
dNA 9 1L LE-MIN 9 LI-LE-MN SIL-MIN 6'88-20-MIN 9-MW £-MI 1obue) winwixepy RN

agssauua] ‘'siydway Jodeq asuajeq
N3L YV3IA - VI 3 LYMANNOYD 1314 NNNQJ
8002 - LHOd3d SNOILVY3dO TVNNNY
8002 HdV - STISM ONIHOLINOW - AMVAWNS S11INS3H JAILISOd
b-¥ 378v1




8l 02

42

982

T @A0qe peloslep jou afjleuy >

Ejep yuelq uo paseq saysod ase) Jo ybiy paselq Ajqissed Jnsal pajewnsy q
13 Mojag papodsl O Blep ) UO Paseq Nsal pajewsy r

sbeld 300

PIOg Ul Umoys siw| Buldodal sAoge JO 18 pajoalep synsay

Paisy 1ION -
Jay)) Jad swesBomow /6

912-Z 8IqeL 'a0y platg uung woy (1) uonesusouo) jebre |
($0O0Z "YdISN) SALOSIAPY YI[ESH pue spiepuels Jalep Bupuug

\STJON
[ 1> [ ri> L> 1> - ooot 7/6n auanjo]
[ 1> I> ri> > 1> - - 7/6n spuopyo susjiyisy
5'0> rsrio 50> rso> 0> 50> - ool /6n auazZuagqoIoyD
ris 1> I> rl> > > - - 7/6n apyjnsip uogles
alLLoon 1> > ril> | > 1> - - 7/6n aueyjawowiolg
8996 867 9162 rol> 0> 0L> - - 7/8n auoje0y
50> G0 G0> 60> 60> G'0> - g q/6n auByaoIoIYAIG-T' L
L> 1> I> ri> 1> > - - 7/6n aueylsoIoyIa-1 L
> 1> 1> ri> 1> 9580 - 00z 7/6n SUBIBOIOIUOLIL -1 L)
0 0 0 0 08'9 gL $H0AD Aewld |810)
> 1> > ri> > [ - z 76n {OA) apLOJY JAUIA
> 1> b ris e 12¢ g S 7/6n (301) susyipoioysu
[ 1> I> ri> L> L> 05 001 7/6n (301} suayieoIOYDIQ-Z L -sUR]
1> 1> [ ri> 1> roLeo 4 S 7/6n {320d) suayisoiooens |
> 1> 1> ri> r£9z°0 rZeeo o1 0L 7/6n {3009} suaypoIolY21d-2' 4 -510
£'0> £'0> £0> r¢o> L0V r 6910 zl 08 16N (42} wuojoioyD
1> > 1> ri> 1> L> £ 5 7/6n (LD} spuojycens) uogien
1> > [ ri> 1> L 2 L 7/6n (30Q) suayivcioyIg-L°L
1> 1> > ri> 1> L= 6L 5 7/6n {vD1) sueyiaooyou -Z L L
G'0> S0 S 0> rGo> G'0> 0> 22 - 7/6n {vDe1) sueyoioysens1-z'z'L L
spun H09Z8MS - SPUNCTWIST) DJUBBIO JMEOA

800Z/LLy  BOOZ/LLY  BO0TPLP  BOOZT/VLAY  B00Z/LWLY  00ZL LIV Sleaa sjeq

L-60%0¥0807 6E-60t0¥08071

SE9L-e-MIN 06-0F-MIW Z°EL1-LE-MIN 8G-CE-MIN 9°GO-CE-MIN | 24-1E-MIN

Z0-rry0r08071 44-+PPOF0B0T LE-60FOP0807T 0E-60¥0Y080T UONERUSOUCD JueUILEBlUOD ] g8

12bie] WINWIXeN I8AA

aassauus] ‘siydwspy 10dsaq asuayeq
N3L HYIA - Yl 43LYMANNOYSD Q1314 NNNa
80027 - LH0Od3Y SNOILYHIJO TVNNNY
8002 TYdY - STTIM DNIHOLINOW - AHYIWIWNS S1TNS3H JAILISOd

b-# 318VL




43

982

8l o

T4 9A0Qe pajoalap J0U SlAjeuy >
elep yuelq uo paseq aamsod asiey Jo ybiy paselq Ajqissod jnsal pajewnsy q
T4 Mojaq pauodal 10 elep DY UO paseq 1nsaJ pajewns] r

sBe1 300

plog Ul umoys spwip Buniodas aaoqe 40 e pajosiap sinsay
palsiioN -
Jay Jad swelBosow 6
51Z-Z 2l9eL 'a0y PIaly uung woy {H 1) vonenuasuod jebie |
(7002 "vd3ISN) SPUOSIAPY YIEaH pue spiepuelg Jaleps Bupuug e

TSaION
1> L> 1> L> 1> L> - 0001 6 suan|o]
1> > 1> > 1> 1> - - 7/6n apuUoYo suajAyisy

g'0> g0> g0> 50> G0> S0> - 001 ybn auazuUagoIo|yD
L> ri> > 1> L> ri> - - BN apynsip uoqJed
1> L> L> > > 1> - - /6N ) aueylaWoWoIg
ol> 256G g85°9 g91¢ oL>- oL> - - /BN aucleoy
S'0> G'0> §0> G0 G 0> 50> - g /6n aueylaoIoydIg-Z'L
1> L> L> > > > - co- 7/6n aueyaoio|y2Ig- ‘L
1> > L> L> > L> - 00z /6n SUBLIS0IO|LDML-| L )
I 0 6'9g 955 10 66| SO0AD Aewind (1oL
1> L> L= 1> > > - Z J/6n (0N apuojya |Auip
roco > v'6l 8ve PLL I 6650 S g 7/6n {320.1) susyieoIo|ydl L
1> > > 4 2 b> > 0s 00l /60 {300 suayia0io|yDIQ-Z' | -sues
1> > £0'€ 88t > L> Sz g 7/6n (30d) suayisciojyoens ]
1> > b= (g1 > > SE 0L /B (3009) susyipolOyAIT-Z'L-81D
£0> £0> zee S8 9850 2950 ZL 08 /Bn (42} wiojoroly D
1> b= L 9.'9 81 [ £29°0 € S 7/6n {1D) epuciyoens) uog.e)
1> L> > 1> b> b> JA L q/Bn {30q) susuLoloyOIQ-L 'L
1> > b> r 5880 > L> 61 g 7/6n (vDL) sueyisoiojyou]-g'L'L
a+20 G0> G'0> 1Ll 50> g 0> z2 - 7/6n {vo9l) aueyieoio|yoeno]-z'Z L'l
sHun J09¢8MS - Spunodlicd JIUEBIO SlNe(oA

800Z/PLiv  BO0Z/LWY  BO0ZVLIY  BOQZ/LLAY 8002/ Li¥ 800¢/1 Liv . 25(9A97 ajeq

PO-vPPOP080T E£4-60Y0F08071 £O0-t¥FOP080T £0-60P0OPO80T  SE-60P0Y0807  Zv-60¥0+0807 UOCHERUADOUOT) JUBUIWEIIOT (]| gE
S'LLB-MIN §L9Z-19-MIN 9°99-L6-MW S'68-VS-MIN  dNd 69-b-MW  69-FMIN biey wnLuixep "M

aassauua] ‘siydwapy jodag asuaeg
NIL "VIA - Vil Y3 LYMANNOHD 07314 NNNd
8002 - LHOd3d SNOILVHIdO TVNNNY
8002 -V - ST73IM DNIHOLINOW - AHYWNS S1INS3YH 3AILISCd
L-¥ 379VL




Bl jov

44

982

Y 2A0QR paloalap Jou alA|euy >

elep jue|q uo paseq aasod asie) Jo ybiy paselq A|qissod ynsal pajewnsy g
Ty Mmojaqg pspodal 1o elep O U0 paseq )jnsal pajewnsy r
SEEII 300
piog Ul umoys s)wn| Buinodas sA0QE 10 1B pa)oalap SINSSy
paisioN -
12y Jod swesbouonu  /6d
91z-Z aIgel ‘aoy Pial4 uung woy (H1) uonenussuo) jebiey
{(#00Z “YdISN) SBUOSIAPY YiesH pue spiepuelg Jajep Bunjuug .
TSOJON

0z> 1> L> b> G'Z> z> 1> . - 000} 7/6n suanjoy
g82°9 1> [ L> gz > L= - - 1/Bn apuoly sualAuisiy
oL S0> 60> 50> ST 1> L 50> - 001 q/6n auszuaqoio|y)
0z> > > I> §Z> z> 1> - - q/6n spuINSIp uogle)
0> L> > [ [ > (=S - - /80 aueylawowolg
00> . [ ¥89 OL> rers [ £6'6 reeh OlL> - - 7/6n auoe0Y
Ol> S0> 50> G 0> 6T 1> > §'0> - g 7/6n GUBLLB0I0IUIIA-Z' |
oz> 1> > I> gZ> z> 1> - - 16 auey}s0Io|ydIg-1'L
0z> 1> > [ gg> > 1> -~ 002 7/Bn BUBYIB0IOUIL -1 L' L
z88 Sey [ Ror €48 ¥z 65¢ L SOOAD Aewiud 210l
0z> > > > cclL > 1> - Z 1/én (oA} apuoyD JAup
. B0E r9gg 612 £'6 09 9g 1> S g /6n (301} susyjzoiomalL
0z 65°C L> L> LY > > 0S 001 7/6n {30@) auayieoIoyaIg-z'L-suen
0z> Viad reivo rsLeo I ¥86°0 rest 86970 ST S q/6n (390d) susuiscuo|yoena |
revs el 1> r€eso i ! reo’L 1> Se 02 /6n (3009) susylso10Yda-Z'L-SI10
9> 5160 reoLo L 50> 90> €0 Zl 08 T/6n {42) unojoi0)yn
0Z> 1> > 99'; G'Z> Z> 1> € g /60 {12) apuojyoede) uogien
oz> 1> > I> riLi z> 1> L ) T/6n {30Q) suayiso.iojyoIg-L' L
0z> reoco > b> Feet > 1> 61 S /6n {vo1) aueyie0iolyau1-z'L 1
995 Ll (5] (4Y! LLL 0.2 60> A4 - 16n (yD9L) sueyjeciolyoens1-z'z'L'1
spun H09Z8MS - SPUNOJWOD) SIUEBIO B[Re[OA

800Z/Ly  800Z/PWY  800Z/SL/F  BO0ZM LY BOOZ/WLy  BO0Z/PLIY  B00ZIvLIY SIPAST ajeg

L1 FErOP0807 ¥L-FE¥0F080T 20-98v0F0807
6'¥8-LL-MIN Z788-9.L-MIN vi-MIN

€L-v¥0r0807 L0-¥¥¥OF0807 90-+¥POP080T SO-P¥POP0807T UOREAUBIUOY JuUBUlWEOD () GeT

£TLLEMIN 8788-04-MIN £°€8-04-MIN 2°88-69-MIN

1efie] winwixepw 12AA

aassouus] ‘siydwaypy jodaq esusiaq
NIL YVYIA - vH| I 1YMANNOHD Q314 NNNJd
8002 - 1H0d43Y SNOILLYY3Z0 TYNNNY
2002 T1¥dV - STTIM DNIYOLINCW - AHYWIWNS S1INS3Y JALLISOd

I-v 313VL




8L 08

45

982

Ty eAoqe pajosap Jou alieuy >

B1ep Yuelq uo paseq aamsod asie) Jo ybiy peseiq Aiqissod ynsas pajewnsy 3]
7d mojeq pauodal Jo BJep DD U0 paseq Jnsal pajewwsy r

sBeld 304

plog ul umoys spw| Buiiodas aroqge 10 18 pajoalep sjNsay

paisl| JON -
19y Jad swesborony /60

9lg-Z 819el 'a0d pled uung woyy (1) uonenusouos) 1ebie]
(PO0Z 'YdISN) SauUCsIAPY U)jesH pue spiepuess Jejean Bupjuig e

ri> b> > L> > > - 0001 1/6n
ri> > > > 1> > - - 7/6n
rsos S0 G 0> 0> rerl o 50> - 00} 7/6n
ri> > > 1> ri> > - - 7/6n
> L> > L> 1> > - - /6n
rot> gavl oL> 01> reo’s ol> - - q/Bn
reo> 50> go> §'0> ! §0> - g 1/6n
ri> 1> 1> 1> 10'¥ rzo - - Bn
> 1> 1> 1> 98" L= - 00z J/8n
0 zel 62T £eY Zve go
ri> 1> 1> L> 1> > - Z J/6n
ri> 9'i¢ 201 ] (73 §L g g 7/6n
ri> L> 1> L= (5% > 05 00} /6n
ri> > r 880 r6v9°0 961 riL60 o4 G 7/6n
ri> (B4 1> r 8ge0 r68s0 1> s¢ 0L 7/6n
reo> i £0> £0> ri2o0 £0> A} 08 7/6n
ri> > 1> L> L> > € g /Bn
) rl> L> 1> I> e oL i L /Bn
ri> riavo 1> r 690 1> L> 6l g 7/6n
rso> t'6L LLLO 1’62 50> v0t A4 - /6n
suun
8002/ LIV Q00Z/LLy  800Z/9VY  800Z/SLY  BOOZ/LMY  BOOZ/LLIY Slana ajeq
B0-bPPOPOSOT  SY-60POYOROT +2Z-L1SOY0807 60-98F0F0807 #60¥0¥020T H0-60F0F0S0T UCHBAUSIUOD JUBLILIBIIOD (] GET
9'08-GPL-MN 6 P2-PPL-MIN PEL-MIN ZEL-MIN G'69-0SL-MW  Z6-6.-MW 1061 WnuwXe llem

aassauus] ‘siydwap jodag asusjag

N3L HVIA - VI 43LVYMANNOYD Q1314 NNNd

800T - LHOd3y SNOLLYHZd0 TYNNNY
8002 HdV - ST13IM ONIHOLINOW - AMYWIWNS S11NS3Y JALLISOd

L-F3719v1L

H0928MS - SpPUNodwo] JIUEDIQ BlUE{OA

TSaJON

auano]

apuoyo ausjAylep
BUBZUBYOIOYD)
apuinsip uegqed
sueyswowolg
auo)a0y
aueyRoIoYSIa-Z'|
aueyleoIOYaIg-1'L
SUBLH30I0JYIUL-1 L |

SO0AD Aewind |ejo]

{oA) epuoya |Auip

(301) susyisoioyall L

(3001 suayleolo|yaIQ-Z'L-Suen
{304) auayjeciojysens ]

(3200} suayizoIoYIg-Z'L-810
{49} wiogoI0lyD

(1D} epuojyoena) UsGIED)

(300) susyizoioyIg-1']

(voL1) sueyisoio|you]-z'1'L
{yD9]) aueyjaoiojyoena-Z'Z L L




46

982

8L JOO

TH sACqE PB12alap Jou lAleuy

EIED Yue|q Uo paseq anysod asiey 1o yBiy paselq Alqissod ynsai pajews3
1Y Mmoaq psuodas) 1o ejep D) UO paseq Jnsal pajewrsy

'sbel3 300

>

g
r

ploq ul umoys sywi| Butodar aaoqe Jo jE pajoalap synsay

pals| 1eN

1oy Jad sweiborow  /6d

O1Z-Z 21981 'GOY PISld uun@ woyy (9 1) vonenuaouo) jebiel
{(¥00Z 'vd3SN) $8UOSIAPY UHESH pue spiepuels 1aiem Bunjuug

SIION
ri> L> 1> [ > I> - 0004 /60 auanjo]
rl> L> 1> L> > > - - /6N aployo aullAiyian

rso> 50> 50> 50> 50> 50> - 001 /Bn 8USZUBQOICIYD
rl> P> 1> L > 1> 1> - - Bn apyinsip uog.ien
N> L= | > L> > - . - - 1_.__9.._ auellawowolg
g15v g69¢ gl q1L2 g8¢ a80¢ - - Bn BUOIBOY
rso> 50> §0> 50> S0 0> - G /Bn sueyaoolyAg-Z'L
ri> 1> > 1> 1> > - -. q/6n aueyscIoyaIg-1'l
ri> > > 1> 1> L> - - 00T /Bn AN E T [V TT TR A
0.2 9'€g AL 818 21E &l6 SOOAD Mewid [ejol
ri> 1> > 1> 1> [ - z VBn (DA} spuoyo JAUIA
roog (314 zzZL 679 992 6'ES g g 7460 (30L) susyisciojyou)
ri> 6190 re9zo 'z vz ! 0s 00l q¢6n (3001 susye0I0|YDIQ-Z | -SULH)
r19g0 L r €290 961 65°E z6'L o S J/6n {30d} susyjeoiojyoens)
re6se¢ £z rAN 8 ‘£€°L e G1'9 Ge 02 /B {3209) susyzoIOYMNQ-Z'|-S10
revl 9'6Z radt 285°0 91’1 605°0 Zl 08 /60 (40) uuojoiolyd
[ L'g 9Z's > B [ € S J/6n {12} apuojyose.ie) uogeE)
ris L> > 1> b > L . J/Bn {320} susyjeololyoia-1}
rsgs I> I> i> reseo I> 6 S /B . (voL) sueysoiolyoul-z'L'y
reil L'y £S5’} z6'9 e 44 44 - 7/6n (v0al1) aueyporoens-2'z'L'L
spun H09Z8MS - SPUNOdWOD JIUBDIO S8[REIOA

800Z/1\ /¥ 800Z/L LIt 8002/ L LI 8002/} Lit 800Z/L LY 800Z/L ¥ SI9A87 ajeg
0L-60%0F0807 60-60¥0¥0807 BO-G0FOFO80T Z0-60F0¥080T 90-60¥0¥080T SO-60FOVOS0T UOTIEAUSILOD JUBLIWEUOD (| geT
ZE8-05L-MIN S'86-6FL-MIW 9'E€B-BFL-MIW S'S8-8FL-MW 0 08-8bL-MIN L'EZ-ivL-MW 18Bie) wInuXey [19AA

B00Z 1YY - STIIM DNIHOLINOW - AYYIWWNS S1TNS3Y 3AILISOd

aassauus) 'siydwsiy jodag ssusag

2002 - LYUOd3Y SNOILYHIJO TVNNNY

L-F 379vL

N3L HV3A - Vil H31¥YMANNOHD a1314d NNNAd




8l jo2

47

982

“H 2A0Qe Pa)I9}aP JoU Bl |EUY >

EJEP YURIq Uo paseq asaisod asiey Jo ybiy paselq Ajqissod ) )nsal pajewsy g
TN mojaq panodal 1o Blep O U0 PAsSEq Ynsal pajewis] r

'SBEId 300

plog Ul umoys sy Buipodal aaoqe o e pajoslap synsey

P3isl 10N -
Jayy Jad swesBooiw /60

91Z-Z 2I9e L ‘G0 P84 uunq woy (51} uonenusouo) jabie]
(p00Z ‘YdISN) SSUOSIAPY YileaH pue spiepuels Jejep Bunjuug e

g12€0 1> L= 1> (B 0> - 0001 Jbn
1> > 1> 1> 1> 0z> - - J/Bn
0> 50> 50> 60> 50> ol> - 0ol 7/6n
1> I> 1> 1> > 0z> - - 7/6n
L> > 85040 1> > 0z> - - 7/Bn
OL> 0l> reoe ol> 8262 00z> - - gliily
50> S'0> 50> 60> r Lov0 o> - g 7/6n
> L 1> 1> > 0z> - - 7/6n
1> 1> 1> 1> (B 0z> - 00Z Jbn
668 662 [ a1z OvEE L52E
1> 1> 1> 1> r80.°0 0z> - z /6N
LTt 9 (%174 A} 0zzl 0eZ1 S g 7/6n
e 9l'1 reLeo [ i 0Z> 05 0oL /80
§'S £5'8 BE90 1> gLl ris 5e S /6N
595 6¥'S 14} L> 15 £L8 Ge 0/ 7/6n
1090 £L5°0 g'Sl roszo 6l 9> zl 08 /60
1> L> Ly rzoeo > 0z> £ g 1/6n
1> > > I> - 26670 0z L l 7/6n
1> [ > | > 1'eT rzstk 61 e 7/6n
SOt ¥ I 89¥°0 50> 0z0e 0961 z2 - 7/6n
SHUN
800Z/1L/Y 800Z/1 LiY 800Z/7Liv 800Z/¥Liv 800Z/L LI 8002/ LIt (SI9A8T a1eq
ZL-60F0F0807  E€L-60F0F080T  61-FPPOF0207  8L-+POF02071 20-60v0¥0801 | L-60%0F0807 UOJENUaOUOYD JUEUNLEIUOD Q] 4B
626-26L-MIN 6 20L-251-MIW SPE-LSL-MIW S'8-1SL-MIW  dNA §06 0SL-MIW S 06-06L-MIN Jebie) wnunxep (ETYY

asssauus] ‘siydwayy jodeq asusyaq

N3L Hv3IA - Vil 43 LVMAONNOHD d131d NNNA

8002 - LHOd3Y SNOILYHIdO TYNNNY

8002 11YdV - STI3M DNHOLINOW - AHYWINNS S1INS3Y JALLISOd

- 379V1

TSOJON

auanjo],
apuo|u sualAylan
2UAZUBQOIOYD)
SpuINSIp UogIeD
sueylauIOWIC.g
su0)a0y
auey0IoIyNa-z'l
auELB0IOY2IQ-L"|
aueyla0IolyIL - L L

SJ0OAD Aewind €101

{OA) 8pUOIYD JAUIA

{32.1) auayipolo|you L

{300 suayBCIOYSIT-E' | -SUel
(304) auayipcuoyzens

(3000°) ausyiPoIoYoIQ-Z' L -8Io
(49} wiojoioyDd

(15} apuojyoeye) uoqie)

{3900) suauisoioIa-1 |

(vD1) aueyisoioyouL-Z*L L
{(yooL1) sueylsoIo|yoens1-2'Z L |

G0928MS - SPUNOALIGY DJUBBIQ SIIEIoA




8l Jog

48

M 2A0QE Pa10a)ep J0U AUy >

E]Ep YUE|q Uc paseq aAisod ase) 1o ybBiy paserq Aigissad )nsal pajeLusy g

M Mojeq pauodal 10 Blep I0) UO PISEQ NSa) PaIBWNST r

'sBE(d 304

plog ur umoys sywi) Bujgodal aroge 1o Je paldalap s)nsay
pelsliloN -
Jay Jad swesBoiow /6
91Z-2 81eL 'Y Pletd uung woy (1) uonenusouos) 1ebie]
{#00Z 'YdIASN} SeUosIAPY YieaH pue spiepuels Jaiep Bunuug e

‘SOJON
Z> 1> 5Z> 0z> > L> - 000l 1bn auan|o]
2> 1> Go> o> 1> - L> - - /60 apLoYD audAYIe|
> §'0= §'Zi> OL> g0> G0> -~ 001 7/6n 8USZUAQOIONYD
Z> ris ras 0z> > L> - - J/6n SpyInsIp uoges

8501 1> gz 0Z> g €.50 4650 - - Tbn aueyjswowolg
r/e8 as6v 0sZ> 00Z> oL> o> - - 7/6n auglany
[ 50> e B 0> S'0> c0> - § 7/6n sueYs0IoyIa-Z'L
z> > GZ> 0z> > 9650 - - /B sueyjaololyqg-L‘L
Z> > GZ> 0z L 6E°L - 002 7/Bn SURIBOOIYILL-L L)
€62 0 121G 8155 0 €L SO0OAD Aeuild [ejoL
FAS [ Gg> 0z> 1> > - z 7/6n (M) 8puoiyo JAuIA
8t's L> 0LsSL 0091 1> re9tro g g 7/6n (321) susyiacioyou
> > reed rc6e > : > 0s 001l WBn (301 susyiB0I0|YdIg-Z L -sUel)
> 1> I veEg rezol 1> I St70 o g /6n {30d) susylacio|yoena,
r1290 > LN} ) 1> rveo o158 0L /6n (3209) susypoIOANQ-Z'L-SI9
6 £0> G'Ll> 9> £0> £0> Zl 08 qi6n (49) wuojoi0y)
z> L> sz> 0z 1> L> £ S /60 (12) apuojyoena) uoqe)
z> > se> 0z> 1> i£9 L l 7/Bn (304a) susyieololyng-L*L

‘ Z> L> TEY 8'es > I> 61 g 1/6n (vo1) sueyisoiopoul-z'L*L

1'0b S 0> 0rSE 0LLIE 50> g0> e - 1/6n (vD#@1) sueyRosoyoenal-z'z L' .
spun d09Z8MS - Spunoditio) 2IUEDIQ SMEe|oA
8002/t LI 800Z/L L/ 800Z/L L 8002/L LI 800Z/¥ L i 00Z/vLiv LS1anen aeq
ZZ-vPPOP0OB0T  9v-BOPOPOBDT  GL-50POPON0T  PL-60¥OF0B0T  12-vrPOV0S0T O2-FPPOF0S0T UONENUSIUOY) JUBUILEILOD (] gE

gYL-LS1-MW 029-951-MIN

G'E6-GSL-MW O LLGSL-MIW 919-PSL-MW L' L8-E€SL-MIN

1o

aassauua] ‘siydwep jodeq esusieq

800¢ - 1HOd3Y SNOLLYHIAJO TVNNNY

Winuixepw

IeM -

NAL HV3A - VHI H3LVMONNOHD 1314 NNNa

8002 Y dV - ST13M ONIHOLINOW - AHYIWIINS S11NS3H 3JAILISOd

L-P 379VL




8l 06

49

982

T4 9A0QE Pa10SISP 10U AUy >

BJEp YuB|q UO paseq aayisod asjey Jo ybiy paselq Ajgissod Jnsal pajewnsa g
Ty Moleq panodal Jo Blep D UO paseq Nsal pajewsy r

SBed 304

plog w umoys syl Buipodas aaoge 1o Je pajos)ap Sinsay

pailsi| IoN -
lay) 1ad swelboionw /6

9lg-Z sigel ‘a0y plal4 uung woy (D1) uonejuasuoy jabiet
{P00Z ‘'YdISN) SSUOSIAPY UYESH pUe SpIepue)s Jajep Bupunug e

‘S9JON
L> I> 1> 1> 1> - 0001 7/6n auanjo]
L> > 1> 1> [ - - /60 apuUojY2 aualAyiBy
0> G'0> 50> 50> G'0> - 001 7/6n auszuagoio|ygd
[ [ 5= [BS L> - - 1/6n spunsip uoqten
L> [ > L> 1> - - /6n sueawowo.lg
‘gz5¢ g91¢ 86'€ oL> 8494 - - J/Bn 3U0Ja0Y
§0> G 0> 0> G'0> S'0> - G /6n aueyBoIoIYIA-Z |
> (5= > 1> 1> - - 7/6n aueyla0Io|yNg-L |
> 1> > 1> L> - 00z 7/6n BUBYIS0IOUOW -1 L'}
L8l AR S S6Y £62 SOOAD Aewiud [e10]
L> L> > 1> > - Z Bn (DA) apuoyo AU
9zl €6 (A% (W4 98'9 g g 7/6n (301) susyisoiojyou
90'¥ £ 8€6°0 zo'L SZ'1L > 0s 0oL 1/6n (30) suaysoioyaIg-g‘L-suey
2°0) r 8150 vl'y 86’y > Gz g J/6n {304d) ausyjeoioyoens |
L'zl rsog 642 62T Mivs0 G¢ 0L 7/6n {30@9) susyizololyANA-Z'L-SIO
0L reLe0 rszo reszo g0l Zl 08 /6N (42} w0y D
P> L> 1> B3 reso £ g J/6n {10} spuoysels; vogqeed
1> > 1> > [ L L 6n (32Q) suayiaciolyoig-1°y
L> reeL b> - k> rezo 61 g 7/6n (vo1) sueyleciouon -2 L'}
692 F1714 622 £0°¢ 1’0} ze - 76n {wDal) sueyjsoioyoens1-z'z' L'l
syun G08Z8MS - splnodwo Jluebi S|i2|0A
8002/ LY 8002/L LY 800Z/L LIt BO0Z/ L LI 8002/v Vi Slena sjeqg ’
61-60+ 00807 8L-60v0#0807  91-80¥07080717  2L-60+0F0807 ZrO¥0807 uonenuasduod jueulweluo) g qen
¥ 16-YBSL-MIN S ES-VESL-MIN E'E6-8S1-MIN L 'POL-8SL-MIN JNQ 8'F2-LSL-MIN 10bie) wnuixep [

aassauua) 'siydwspy 10daq asuajaq
N3L dY3A - VI H3LYMONNOYD 1314 NNNQA
8002 - 140d3d SNOILYHIJO TVNNNY

B00Z 1IH4Y - STIAM ONIHOLINOW - AdYWWNS S1TNS3Y IAILISOd

L-¢ 3718VL




81 J00L

i)

1]

98

i 2A0Qe Pajoa)ep Jou AAjeUY

>

BJEp jUue|g U0 paseq aamsod asje) Jo ybiy paselq Alqissod ynsal pajetul)sy d
T4 mojaq payodal 10 elep D) UC PASEq 1NSa) PAIBLINST r
- EFELT
plog u umoys sy Bunpodal saoqge 1o Je pajoalap synsay
pPalsil 1oN -
] Jay) sad swelbosow  6r
©12-Z 819el ‘a0 po1d uung woy (1) uohenuasuod jabie |
(002 ‘¥d3ISN) sauosIApY yjesH pue spepuelg Jaiepm Bunuug 8
TSOJON

05> 0Z> G> Ol= > oL> - 0001 q/6n ausn|o)
asvl 98,6 965 Ol> > 0l> - - 7/6n 8puojyd ausijfyiap
62> 0> roze'o G> 0> G> - 001 q/6n 8us2UagololyD
05> roz> G> oL> > 0l> - - /B spyinsip uoqen
05> 0> G> ol> > o> - - 7/6n aueyawowWoIg
00S> 002> 05> 00> 9298 aoL> - - q/Bn IO E o
5Z> o> g g> Z'h G> - G 7/6n aueY}a040|udId-Z' L
05> 0Z> G> oL> > ol> - - /6N aueyjaol0|uolg-1L
oS> 0z> G> ot> > ol> - (V174 I/8n suBYIS0IOIYIM] - "))
9/6f 196 Go/¥ LE0E veLe ovee SOOAD ABwild e10)
05> 0z> G> reLs 1A%2 " reLt - Z 7/Bn {2A) epuoya [Aulp
z6L e ocLL olvL 0szl oLLL g g J/Bn {301) suayizcioyou |
05> M 65'S 286 9'9zZ i 6% 0s 001 7/6n {3Day susyeolo|yalg-z'L-suel
05> 0z> 90l rez9 189 roze 4 g 38N (30d) susyieoiojyoenal
reee rLsl 8’6t 0811 oscl 0zzl 5¢ 0L bn (2009) susB0IO|YIT-Z' | -S1D
Si> [ 69'€ L'z £> £C1 e zl 08 38n {40} wigjoi0yD
05> oe> G> 0lL> > 01> £ g 9/6n {LD) apuojyoens) uogsed
06> 0z> G> 0l> 8e't 0l> L ] T/6n (30Q) suayisosoDIg-1 'L
05> oz> ri6ze LLL SLl 866 61 g I/Bn (vD1) sueyacio|you]-z' 'L
09y ¥65 095¢ 0627 L9¢ 41> AL - J/8n (voel) sueyisolo|ydenal-z''L'|
syun T09Z8MS - SPUNoaWoy) JUeBI5 o)iejoA
80027 LIt 800Z/L LY 800/ L WP 800Z/L LI 800Z/L WY 8002/ Wit SIBATT aleg
eT-FPPOP0807  Zt-60P0P0OR0T  Z22-60¥0P0207T  LZ-6070+0807T 10-60¥0¥0807 0¢-60¢¥0¥0807T UONesUsdUDD Jueulwewo] | g1
LEB-ZYL-MIN 008-191-MIN §'08-091-MIN  |L'26-651-MIW  dNA |'18-6S1-MIW L' 18-65L-pMI jafire) WwnLwixe [1aA

aassauua] 'siydwap jodaq asuaag

8002 - 1HOd3YH SNOILVHAHO TWINNNY

NIL ¥VY3A - Vil H31VMONNOHED d131d NNNG

800Z 11-ddV - ST13M ONIHOLINCW - AHVIWIWNS S1INS3H 3ALLISOd

¥ 318vL




8L Jo L)

1]

382

T 8A0qe peios}ap 10U ajfijeuy >

elep juelg uo paseq sansod ssjey 10 Ybly paselq Alqissod Jnse) pejewns] g

o Mojeq pauodal JO Blep D U0 paseq JNsal pajewnsy r

-sbeld 3040

plog Ul umoys spwl] Buipodal aaoge Jo Je palalap s)nsay
paist joN -
18y Jod swelbosow /6

912-Z 81GEL ‘GO P{d14 uung woy (D1) uofesusoucy 1abie |
(FOOZ 'Wd3SN) SBLOSIADY LJ[eaH pue splepue)s Jaiep Bupuug

SIJON
1> b> L> > G> - 0001 7/6n auanjoy
1> b> - b > g 9571 - - 7/6n apuojyo auajfyiey

g0 50> 50> §'0> gz - 0] 7/6n BURZUBYOIOIYD
> ri> ri> [ G> - - /6n apyInsIp uogien
. L> > L> a.v50 G> - - 1/6n aueylawowolg
9652 AR gEe6¢ FlLY raG - - 7/Bn BU0)80Y
g 0> 50> 50> S'0> GZ> - g 7/6n aueyle0I0YAa-Z L
L> > L> > G> - - 7/6n aueylsoIoYIa-L'L
1> > b> [ G> - 002 J/6n aueysoIOyIU] -1 L L
G'BE 0Ll 6¥1 ey 66 SHOAD Aewnd (10]
> L 1> L> G> - A 7/8n (oA spuoy2 Auip
9'Z¢ 1728 148 r6ve €08 S G 7/6n {301) ausywoioyal )
rzzeo 9'L 66°L ri50 ryel 05 QoL 7/6n {30qy) suays0Io|YOIg-Z' L -suen
rZ680 $9'L ST’ ¥68°0 G> 5'g S 7/6n (304) suayisolojysens|
ZL L6'S 65'6 (Wit 4 206 GE 0 7/6n {30@2) suayircioyIIa-Z'L-SI0
88°¢ L9 €8t V'2ig 6'LL zi 08 1Bn {42) wicjoioyD
14N 7¢'6 r 690 rzve G> £ S 7/6n (10} epuojyoens) ucqied
> > I> > G> L i 7/6n (300) auayiscioy2Ia-1 '}
: > 6620 reyeo r2L50 riee 6l S 7/6n (vD1) sueyacioyoul-z L'}
G0> $0'c 81 el a8t Ze - /60 {vDal) sueyisciooens(-z'zZ°L'L
sjun H09Z3MS - SPUNodWo) JIUEBI( 5{ie[0A
B00Z/L LIV 8002/ 1 Lt 8002/ 1i¥ 800Z/V LIV 800Z/¥1iv LSlana aleqg
06-600P08071  8F-60F0F0807T 6#-60F0F080T SZ-+PPOP0OS0T  vZ-vPPOP0R0T UONEAUSIUOD JUuBUIWEIUOD (| 98
B'EL-VCOL-MIN 668G LMW 001-SOL-MIW 9 Z.-F9L-MIN 6 F2-€9L-AMIN 19618 winunxepy I8

9assauug] ‘siydwap jodaq asuajag

NIL HVIA - vdl ¥3LYMAONNOYD aT3i14 NNNAa
8002 - 1¥0d3Y SNOILLVHIJLO TVNNNY
8002 THdY - ST1IM DNIHOLINOW - AdYWINNS SLTNS3H JAILISOd
- 3719VL




gL jozlL

o

Ly .
o1 Ty 8A0qe palDalap 10U JjABUY >
@ ejep yuelq uo paseq samsod as|e} Jo ybiy paselq Alqissod )nsal pajewnsy q
o) ] 74 Mmojaq pauodal JO BJep D0 UD paseq }nsal pajeunsy r

‘Sbe[d 304

plog ut umoys sy Buipodar asoge 1o je palaslap s)nsey
PaIS! ION -
Jay sed swelBoomw 60
91Z-Z 3l9el ‘a0y piald uung wey (J1) uonenussuod jabie)
(P00 'VdASN) $OLOSIADY Y)ledH pue spiepuels Jajep Bunuug e

:S9JON
> L> [ b > - 0001 7/6n . susnjo}
> > > > > - - /Bn apuo|yd susjAyle

50> 50> §0> S0> 50> - 0al J/Bn ausZUagoIoIYD
1> L> [ > > - - J/6n apynsip uoqe)
1> L L> l> =S - - /6n aueyjswowolg
gv89 giety ol ge5¢ 0> } - - 7/6n auo)aay
50> 50> 0> G'0> 50> - g J/6n I BT TPl g Al
1> > [ L> > - - q/6n aueylacIoNoId-1')
> L> > I> > - 002 7/6n BuUBYIB0Io|YIM] -1 L")
Ll ¥'66 . zZge 8Ll 9/¢ SOOAD Mewd ejo]
L> > > L> L= - z 7/6n (OA) apLOIYD AU
6'69 L'ST 8'vZ £0L L'Le g g ybn (3D1) suayreouoyou |
9l'L resLo  666°0 L > 0% 0ol alill (3o@m) suaysoloydIQ-Z°L-suen
vl 59°L 4N} e 2920 5z 5 7/6n " (39d) suayiecioyoens )
15T vz 6v'e £l 90°L 5t 0. 16N (3002} auayia0i0lYoIJ-Z'L-510
e z'es L'6€ g'6¥ 16°¢ rA? 08 7/6n {43) wuojoioys
Y £'8 £y'9 Ll STl £ g /6n {10} spuojyoens; uoglen
> L> (B3 [ 1> l l /6N (300) ausyisoio|yaig-L'L
1> > > b> 1> 61 5 7/6n (voL1) sueytaoioyou)-z'L'|
a9l't 6e8 £'g LT §'0> zz - 7/6n {yDaL) aueyteaiojyoeN@1-ZZ'L'L
. SHUN BO9Z8MS - SPUNOALIOT) JIUBBIO 3JNEJOA
800Z/L LI 800Z/L LI 800Z/LLIF 8O0Z/V LY 800271 LY LS18AE" ajeq
SZ-60r0¥0807T  ¥Z-60¥0F0B0T  €2-60v0F080T  95-6000F0807 £E-60¥00807 uonenuslLo) Jueuleluod  Jj qet

£GLVI9L-MIN 8 26-991-MIN €28-991-MW  SP8-YSOL-MIW  dNA 6'CL-VSaL-MIN 1ebie] wniuxepy 12

asssauua] ‘siydwapy 10dsqg asuaisq
NIL HVIA - vHI H3LYMANNOYHD Q7314 NNNG
8002 - 1H0dIY SNOILYHILO TYNNNY
8002 TV - STIIM DNIHOLINOW - AdYIWWNS SLTNS3Y 3ALLISOd
L-¥ 378V1L




gl jogl

93

982

TH SA0qe paldalap jou alhjeuy

EJEP Yue|q uo paseq aallsod as|e) 10 ybiy paserq Aiqissed Jnsas pajewnsy
T4 mojeq pauodal Jo Blep S0 U0 paseq Jnsal pajewsy

'SBe[d 300

>

8
r

pIoq ui umoys suw Buedal saoqe 10 Je psjosiap s|nsay

gz1e0 > g.80 1> L> - 0001 7/6n
> L> I> 1> 1> - - 7/6n
0> 50> 60> §'0> 60> - ool 7/6n
> I> L> 1> L - - 7/Bn
L> > > (B > - - /6n
o> o> oL> g+2's 89/.'c - - /6n
50> 50> S0 G0> 0> - e /6n
L> . 1 6ZF0 > 1> > - - /B6n
S0z £89 1> > L> - 00z 7/6n
oLg ol 4 0 €0
1> L> [ > [ - z 7/6n
60°L SLL zZT1 > I ¥E0 5 G T/6n
> 1> > L> > 0¢g 001 Bn
rsLgo r6v6°0 1> 1> > Gz G 7/6n
. 1> 1> L> L> > Gg 0L 7/6n
- regLo L850 £0> £0> . £0> Al 08 6n
> > L> 1> > € S 7/6n
109 o9'cl reLeo 1> > L 2 7/6n
> > [ 1> > 6l G T/Bn
50> 50> g'0> 50> S0> AL - /8n
sjun
8002/ Liv 8002/ 1/¥ 800Z/1 L/ 800Z/\ LIt 8002/1 Liv SSI8AaT aeq
82-60¥0+0807 LZ-60¥0F0801T 9z-60v0r0807 FE-60¥0F0807 4G-60¥0P0807 Uclielluaduo] jueulweluc] gl qen
6'98-VR9L-MIW +'9/-VBIL-MIW 6CLL-89L-MIW dNA §'92-/9L-MW G 9.-191-MW ELTT wnuwixey (LN

aassauua] ‘siydwep 10daq ssuaag

NIL HV3IA - Vil d31LVYMANNOEO 1314 NNNJ

8002 - LHOd3Y SNOILVHIHO IVINNNY

8002 AV - ST1IM ONIHOLINOW - AHYIWIANS S1T1NS3Y JALLISOd

- 37gvL

palsy 1IO0N

18y tod swesboronu  /6d
912-Z BIqEL ‘a0 PISI4 uung woy (1) uonenusouo) jabie|

{#00Z ‘wdISN) SBUOSIAPY LjeaH puE SpIiepuels Jeiep Bupuug
TS9J0N

ausno]

apuoya suglAB
8USZUIQOIOYD
apy|nsIp UoQIRD
aueyjatuowolg
2010y
sueyeoo|yng-z'l
aueyiaoio|yoIg-| ‘L
aueylaoioyonl-1 1%L

SOOAD Meuild e10]

(OA) 2puoYR HAUIA

(301) susyjaoJoyon L

(3Day) susyisoIoYQ-Z'|-Suel
(30d) suayiaolo|yorns L

(3002} susyaoIOY2Ig-Z'L-SI0
(49) uwuogosoD

(1D} @puojyese) uoge)

(30Q) susyieciolyaIg-1°L

{vD1) sveyiscioyaul-z'L')
(yDal) sueyisoso|yrens1-z'z'L L

H0928MS - SPUNOTIOT) JIUEDID SNEIOA




8l jo vl

94

382

T 8A0GE PBIDDIOP 10U SYAjeUY

BIEp jue|q U0 paseq aamsod ase) Jo ybly paselq Alqissod Jnsal pajewns3
14 MO[2Y pauodas Jo elep N UO paseq YNsal pajewnsy
shely 304

pajsi| 10N

>
a8
r

plog ul umoys sywi Burnodal aaoqe o je payosiap s)nsay

43y Jad sweaBoow 6d
91z-Z 892l ‘d0Y PIRl4 uung woy (D1) uonenussuod jeble)
{($002Z ‘YdISN) SSUOSIAPY U)eaH pue spiepuelg Jajep Bunjuug

SII0N

~ -
> I> L> I> L> L> - 0004 7/6n suan|oy
1> L> L> 1> 1> > - . - /6n apuojyo susjAylaw
G0 go> 60> 50> g'0> 6580 - 001 /6n auszuaqoIo|yD
1> L> ri> L> b b - - J16n apyInNs|p uogled
> L> g96¢e°1L 1> L> L -- - /6N aueylawoLtolg
ol> arL'6 9128 q9.¢ a168 9698 - - /6N auojeoy
g0 50> G0> 50> g0> G0> - g /6n aueyizolO|YaId-Z'}
1> > rsLo V> reLso 1> - - /8 aUBLIBOIOIUDIT-L
> L> 1> 1> FrA] I> - 002 7/6n BUELRB0I0|HOML-L L' L
rL0 0 0 0 £rl 0 SO0AD Alewud (ejof
L> I> 1> [ > 1> - 4 J/6n {QA) apuoy2 |AUA
L> > > L> L> 1> g g /6n (301} susyjeoiolyaii L
> L> L> [ L= 1> 0 00} 6n {30 auaypaoloyag-g'L-suel)
1> > L> > > L> 5e G Bn (30d) susyieoioiyoena |
> L> b= 1> L> g ge 0L 7/6n (3000) suayisoio|ydig-z'L-s12
revLo £0> £0> £0> £0> £0> Zl 08 bn {30) usojoio|yy
L> > t> > > b> £ ] Vbn {10) spuojyoese) uogie)
> 1> L> 1> Pl > L 2l 6 {30Q) suayjsoioYAa-1' 1
L> 1> > 1> > L> &1 g /6n {vDL1) sueyia010|ydl]-Z'L" |
50> G'g> G'0> g'0> 50> Gg> A4 - 7/6n (yDa1) sueyjscioyena)-z'z' |
sjun B0928MS - SPUNodwo) JIUeBI0 Me[oA
BO0ZMYLY  800Z/LLIY 8002/ | LIy 800Z/L LY 800Z/LLIY  BOOT/LLV S19A7 aeq A
60-¥P¥0P0807  1L9-6OVOVOBOT 8£-60¥0F080T 09-60+0v0807  65-60P0F0S0T  8S-60¥0F0R07 UOHBANUSIUCD JUBUIWEWICD () 9€7
TLL-MIN TEO-LIL-MIA dNG 2 22-0L1-MN L L2-0ZL-MW £19-0LL-MW  §18-691-MIN 1ebie) wnwxep [ETYY

8002 1YY - STIIM DNIMOLINOW - AHYAINNS S11NS3Y SAILISOd

aassauua] ‘swdwspy j10daq asuajeq

8002 - 1H0d43H SNOILYHILO TVYNNNY

L-F 379VL

N3L HYIA - VoI ¥3LVMANNOHD 'A1314 NNNd




99

98>

g1 jo S|

TH 8A0ge pajoajap jou alkjeuy >

ejep juelq uo. paseq aansod asie) Jo ybiy paselq A|qissed ynsal pajewss q
Ty Mojaq papodal o Blep DD U0 paseq )nsal pajewsy r

ELEEE]

prod ul umoys sy Butnodat saoqe Jo Je pajoslap s)Nsay
palsjoN -
19y 1ad swesbosow 6
©12-2 219el 'Oy PI91d uung woy (1) uoneuadsuoy jebie )
(002 'vd3SN) S2LOSIADY Yi eS8 pue spIepuEs Jajep Bupung .

TS3J0N
[ > 1> L> > > > - 0001 bn auan|oL
L> L> 1> L> 1> > =S - - /6n aplojyod auajfiyion
g0 G0> 50> g0 50> S0> 50> - 00l /Bn . 8uaZUaqoIoIyD
L> L> L> L> > b= [ - - 6n apyInsIp uoqle
> > L> > L> [5- (5= - - 7/6n aueypwowolg
Ob> OL> oL> oL> olL> 0L> OlL> - - /6n aucja0y
G0> 50> S 0> S0> S0 G'0> 50> - g 7/Bn aueyIROIOYIT-Z' |
r 810 > > 1> b > 1> - - /BN sueBOIOYOIT-L |
L> 1> 1> 1> L> N > - ooz /Bn aueylacIo|yoltL -} L |
£l 0 9.0 £0'Z €L0 90 991 SDOAD Aewd |ejot
I> b> L> b L> L> I> - Zz J/Bn (DA} 9puoIyD JAUlA,
Loy L> > r+9Z°0 L> rv28°0 1> S S /6 (301) susuysoiolyou
J> 1> > L> b= L L> 0s 00l 1/8n (30@) ausuiBoIoUNG-Z L -SURY
4N 1> L> Iy} rozLo rLLe0 r 1620 Sz S 6n (30d) ausyiaoioiyoene L
L> 1> > > > L> > 121 - 0L Bn (3002) suayisoIoANT-Z'1-SI0
£0> £0> £0> £0> £0> 68p'0 9990 4} 08 VBn (42) uwuojorolyD
L> 1> 1> L> > [ €8€°0 b € g 6n (1D} spuojydens} uogse)
I b> 1> L> L > b L L 7/6n {390) susypoioydIg-1°1L
> L> 1> L> L> b> 1> 61 g /Bn (wDL1) sueysoio|yon -z1 1
50> 50> £94°0 §'0> §'0> §'0> L0 zT - 7/6n {vDa1) sueyjeciojyoena-Z'Z'L'|

SHUN  H03ZBAS - SPUNOJWOY) JIUEBIO SIIBOA
800Z/SL/v  800Z/9L/r  800Z/9L/F  B00Z/SLY  800Z/SHY  BOOZ/WLY  800ZISLIY Slenen aleq
Z1L-98Y0¥0807 64-LLSOP0807 GZ-2LS0V080T $0-98¥00807 01L-98Y0¥0807 OL-¥irOF0ROT LL-9870F080T UONENUSOUGY UBUIWEIUOD (| geT
0ZZ-MN  28L-MW  OBL-MIN BZ1-MIN BZL-MIN SZL-MIN BZL-MI 19b1e ) wrwixey (19

fesseuus] ‘siydwayy 1odag asuaaq
NIL HY3A - VI Y3 LYAMANNOHED d1314d NNNQ
8002 - LH0d3IH SNOILYHIHO TYNNNY
800Z 1MHdY - ST13M DNIYOLINOW - AYYIWWNS SLINSTH JAILISOd
L-¥ 3718¥L




gL 091 .

(¥
L
Ty 2A0QE PaRISIAP 10U SlABUY >
M% BIEP NUBJ] Uo paseq sasod asiey 1o ybBiy paselq Ajqissod jnsal pajewns3 g
oy . T Moleq pauodal 10 BIEP DT UC PISEQ )Nsal pajewisg r

SBEd 300

plog ul umoys sy Burpodal saoge Jo Je pajoslap synsay

Pajsl 1ION -
Jay| Jad sweiboiow  /6r

912-Z 81gel ‘a0Y PIdl4 uung woy (1) uoieuaouo) 1ebiey
(700Z ‘¥d3ISN) SauosiApy ujeaH pue sprepuels selep Buuug

S9j0N
> L b L> [ 1> 1> 1> - 0001 1/6n auano]
1> L> > > > > 1> - - 1/6n apuojyo audjAyisy

50> 50> 50> 50> §'0> 60> 50> - 0ot 7/6n aliazuagoio|y)

l> 1> L= > L> > > - - |__.m_._ apynsip vogq.esy

L> > l> l> [ l> (3 — - .__.m: aueylawololg

OL> 0t> 0L> oL> oL> o1> OL> - - 1/6n auojeoy

122 50> 50> 50> g0 rireo G0 - g q/6n sUBYIB0JOWDIG-Z L
1> 1> 1> > 1> [5S 1> - - 7/6n suBYBOIONOIG-L L -

> 1> L> 1> 1> L> L> - 00z 1/6n SUBWSO0JOIYOL] -1 L°L

96l 10'L 0t9 £€°1 99'6 VL€ 90°1 SOOAD ABwL 1210]

1> 1> L= > 1> > > - rA /6n (D) spuolyd JAuA

8oy rss80 9'6g > GGy ve's > g g /6N (30.1) susyjsolojyol L

L 1> > 1> L> FLOE0 L> 0s 001 /6n {30 auayR0IOIYDIa-Z' L-SuB)

[T 4 1> roLeo £ reveo rZLeo €680 gz g 7/8n (304d) auayjecioyoena]

£€°9 1> L) > > oL [ Gg 0L I/8n (30a0) susyizololyAG-Z' | -S12

oLL r G510 rsLzo £0> 6EV'D roGL'o r 1840 A 08 6n * (40} uuoyoiolyD

0" 1> I> I L> > | € g Bn (12) spuciyoensy uogie)

1> L> L> L= > > b> L i /6n {350) susyeouoy1a-1°1L

0L 1> [ #%5°0 > > 162 > 61 g /80 (vQL) sueyisoioyou] -z L°L

(74 G0 A 50> rezeo L'Zy 50> A4 - 16n {v0oe1) sueypalo|yoeno)-z'z'L L

spun H09Z8MS - SpUNoduwo?) JIUBBIQ S[BIOA

800Z/OLY  B00Z/SL/Y  BOOZ/OLY  8O0Z/OWY  B00Z/SLY  800Z/SL/Y  8002/9Liv £SI8AD7 ajeq
02-£L50+08071 SL-99P0408071 SO-LLS0¥0807 $#0-2150¥0807 +1-98+0+0207 £1-98+0F0807 £0-2150+0807 UOEJUSOUOD JUBLIWBUCD () e
1Z2-MIN 922-MW GZZ-MW vZZ-MW £2Z-MIN ZZZ-MIN 1ZZ-MIW 1ebie) wnLxep (TN

aassauua] 'siydwapy jodaq asuajag
NIL Y¥3A - vdl 3 LVYMANNOYED gT314 NNNAa
8002 - LHOd3Y SNOLLYHIdO TYNNNY
B00Z HdY - ST13M ONIHOLINOW - AHYWAINS S11NS3Y 3AILISOd
¥ 319v.L




8L J0 /1

L

98>

T4 8acqe pajas)ap 10U ajfjeuy >

Blep yue|q uo paseq aaysod as|ey Jo ybiy paseiq Alqissod jnsel pajews] g
T Mmojaq papodal Jo ejep DD Uo paseq Jnsal pajewnsy r

‘sbej3 3040

PIOg Ul UMOYS S)IU1 Buiiodal SA0qe JC (B pajssp S)Nsay

paisl| joN -
J9y)) 48d swelboinw /6

912-Z 8198l 'ady P14 uung woy (1) uojenuasuog jable)

(P00Z 'vd3ISN) SLOSIADY YHesH

puE SPIEPUELS JBJEAA BupLuq .

S9JO0N

L g8.£0 g 2650 2650 1> > > - 0001 7/6n ausnjo)

L> L= l> [ 1> 1> > - - 7/6n apuojyo ausjiylvp

g 0> 50> 50> 60> S0 50> G0 - 00l /6n auUsZUAQOIOIYD
L> 66Z L> 1> L> > I> - - 7/6n spynsip uoqen

L= a+ve2s0 L> L> L> > L> - - .:m: auejawowo.g
oL> gL> g1£8 rivs 0l> 0L> ol> - - 7/6n suiRaYy
S0> 50> §'0> §'0> G'0> I S5P'0 50> - G 7/6n aueyLoIOYNC-Z L
> L> roLLo 2810 1> vl 1> - - /6n auBYBOIONYI-1' |

> > 1> 1> > £e'l 1> - 00z 7/6n I ELTL T U R )

0 r0 862 L1e 0 0zl 060 $O0AD Aewld [ejoL

1> 1> re660 reo > 1> > - Z 1/6n {DA) apuojuo tAUIA

1> > r6€0 r 880 1> v [ G g 7/6n (301) suayiooioiyou |

1> > r9Z+'0 rLLED > L> 1> 05 00t /6N (320Q1) suayisoroyIQ-Z |-Sues

> I> > > L> 1'9L > gz g /Bn {304d) susyisoloyoens )

> > +'Zz 6L 1> r ¥€8°0 > SE 0z bn {3502) susyleoYANQ-Z'L-s12
£0> £0> £0> £0> £ 0> reéLo L88°0 A 08 7/6n ) {49) wrojouicyg
> I> > 1> 1> L> > £ [~ 7/6n (1D) apliojy2ens) uogie)

> 1> T 7040 1> 4] L> l l 7/6n (300} suayisoioyoIg-1 ‘1

> 1> reaso rocLo 1> L> 1> 61 g 7/6n (voL) suewysoioyon]-ZL )
50> 690 50> §0> G0> 50> 605°0 zzZ - /60 {vDal) sueyaoiolyoena|-z°z'L'}
syun B0928MS - SPUNOAWO) JIUEBIO JNEIOA

800Z/SL/v 8200Z/vL/F 800Z/LL/P  800Z/LL/F  S00T/H LIy 800T/SL/Y  800Z/OLIF Slanan sjeq
LO-98+0P0807 8C-FPPOPOB0T SS-60%0Y080T LO-BOYOF080T SE-FREOFO80T SO-981 00807 L2-21S0F0807 UONRIUIIUOD JUBUURIUOD ()] e’
SEZ-MW PEZ-MIA ZET-MIN qzez-MW LEZ-MW - 0E2-MW 82Z-MN 1961 wnwixepy 1B

aassauus] ‘siydwap 1odag asuajag
NIL HVIA - Yl 43LVMANNOYD OT1314 NNNa
800Z - Ld0d3d SNOILYHIdO TVNNNY
800Z HdY - STIIM DNIHOLINOW - AMYWAINS S11NS3Y IALLISOd
I-¥ 3719v1L




8l jogl

*e]

wn
(9] T 8A0qe Pajos)ap JoU alf|euy >
7o) BlEp jue|q uo paseq aasod asey 10 ybiy paselq Alqissod Jnsal pejewis3 g
& 14 mojeq papodal 10 BIEP QD) U0 paseq }Nsa! pajewsy r

EBE[d 304

plog u umeoys sywi Buipodal aaoge Jo e paa)ap sinsay
patsiiIoN -
ray| Jad swelsboioiw /6d
912-Z 2/9el ‘A0 pidi4 uung woy (D1) uonenusouoy jabie)
{£00Z “vdISN) SSLOSIAPY Y)eaH pue Spiepuels 1ejep Bupiuug e

SSOYON
1> 9Lt [ L> > > - 0001 7/8n auanjol
1> L> L> 1> L> > - - 7/8n apuojy2 auaiAyleiy

: 50> 0> G 0> G0> 50> 60> - 001 /80 suaZUBqoIoIYD
L sl > > 1> b - - /6n spyInsIp uogen
1> L> > 1> 1> > - - 1/6n aueyjawowecig

01> g0 0> oL> OL> OL> - - /e auojsay
50> G 0> §'0> S o> S0> S0 - G 7/6n aueylacIolyIa-z' |
L> > > rovzo > L> - - J/Bn sueylaoio|yia-1'L
> [ > > > > - 002 7/6n SUBLIS0IOIYILL-| L")
95 9.0 1Z0 ¥oe 0 0 SO0AD Aeund lejo)
> I> > > > > - F4 1/Bn (DA) spuojyo Auls
£1'z ES > > L [ g g /6n (301) suayisoioyolI L
1> 1> L= > 1> [ 0s 001 1/6n {30ay susyBoIOYNA-Z' L-SURL
1> 1> > 9520 L= > §Z g 1/6n {30d) ausyiacio|yoene |
n ! L= 1> 1> > > G¢ 0l q/6n {3000) ausylaoio|yoig-z'L-sio
£0> £0> rege rigro £0> €0> Zl 08 /Bn (42} wuojosolyd
1> L> > 1> 1> > £ g 1/6n {19) spuojysess) uogien
1> roLo > rAA > L> 2 l V/6n (30Q) suayizoioymg-L |}
1> [ > 1> > > 61 G bn {v01) sueyieoioyoul-z'L |
G'0> 50> 50> G'0> 50> 60> A - 7¢Bn (vDal) sueyiaololyoea | -Z'2' L'
sjun g092¢28MS - SpUno W07 JUebl ajneon,
00Z/L1/Y  8OOZ/LL BOOZISLY  BOOZ/LLP  800Z/vLF  B00ZIFLY SlaAsT 8eq
£5-60POP0801 ZS-60v0¥08071 20-98+0F0801 LS-60F0Y08071 0£-vPP0OP080T 62-F¥P0OF0807 UOREIUSOUCD JueuiLElUDD (]l 9B
ovZ-MiN BEZ-MIN 85Z-MW LET-MW  dNA 9SZ-MIN 9EZ-MIW 196k winwixew oM .

asssauua] ‘siyduwap 10dag asuajeq
N3L YYIA - VI H31LvAMANNOYD a1731d NNNQ
8002 - LHOd3d SNOILYH3ILO TVNNNY
8002 THdY - ST13IM ONIHOLINOW - AMYWWNS SLINSTYH 3AILISOd
L-F 3719v.L




cLiol

(o]
D
T aacqge pajoslap 10U SlAleuy >
fo¥) elep yue|q uc paseq aanisod as|e} Jo ybiy paselq Ajqissod )nsal pajewu)s] g
L o] TH Mojaq pauodal Jo Blep O UO PSEQ JNSSI pajeusT r
L) Tsbel4 304

plog Ul umoys spw Buipodal eaoqe Jo Je paloajap s)nsay
p=3si) 1oN -~
1oyt Jod sweibosonu 6
91Z-Z 8lqel ‘o plaid uung woy (D) uonenuasuod 1ebie)
(Y00Z 'YdIASN) SBUOSIADY )esH pue spiepuels 1oyem Bunulg e

TSo10N
1> 1> L> > L> L> [ - 00l /60 auahig
G0> g0> S0 G 0> G0 S 0> g 0> - oot J/6n 8USZUSQOIOID
L> > b> r2¥80 L> L> L> - - 7/6n epyINsIp uogre)
> > g162 1> 1> 1> 1> - -- 1/6n sueawOwOIg
o> 0> v o> 0> 0> 0> v 0> - g T/6n auazuag
gatst a6'Ll oL> oL> a¢5l olL> £9°7 - - 7/6n aucjeoy
q£79°0 50> 50> 50> 50> 50> 50> - Gl 16n suUBZLSqOIOYIO-F'|
roszo 50> r.£80 g0> £ S8E°0 g 0> g 0> - g 6n . auey1L0Ioy2Ia-Z‘)
L> r €520 1> > ot'l > 2950 - - 7/6n BUBYIS0IOIYSIG-1")
L> [ 25E0 [ L> 48270 b> I SES0 - 002 /Bn sUBYI20JOIYIL] -1 L )
§'0> 50> 60> 50> 50> 50> §'0> - - 7/6n sueyleolofydenal-Z'L "1
AL LGl 1G9 66§ 13! €25 9'6E . SOOAD Mewid |ejo]
1> P> > > 1> > I> - r4 Bn {DA) aplo|ya JAUA
so¢ ey 62z £T¢ 6°8¢ 98 (1] = G yBn (301) susysoioyou |
[P L> L> rZevo L> r8s+o 1> 0s ] 7/6n (30@1) suayjeoloyoIg-Z' L -suen
> e 9Ll 1> 69 i> 56 Ge g 7/6n (304} suayisoioyoens
60°Z > $5T rZ66°0 r 29£'0 ] L> se oL 746n {3200} susylsoio|y0IQ-2*L-SID
reo reLzo 662 8820 £ 6620 Tz rzizo zL o8 /Bn (492) wuiojosoD
> L> 15z > > r €640 L> £ g J/Bn (1D} apucjycens) uogue)
1> o9¢g'/ > 1> L'TE > £l L L /Bn (30Q) susyisoioa-1'L
> > [ €650 1> > 490 > 6l g /6n (vol) steysoiojyoul-z L't
50> S 0> 19t 1oL 50> 156 9T zz - /6n {vDal) sueyisciolyoena)-z'2 L'}
sHun H09CEMS - SPUNDAWIOD) S[UBBIO JNB0A

800¢/L1/0L 800Z/LL/0L BOOZ/9L/OL 800¢/LE/01L 800¢/21/0L BO0Z/ZLI0L BOOZ/LZ/0L eS12A07 sleq
£0-€£5001807 2O-€L5001807 $P-€25001807 20-€59001807 LO-E25001807 SE-EL5001807 1050001807 UONRNUSIUOD JeulweCD (| ge]
ZE-MIW LE-MIN SL-MIN 0L-MW L0-MW B0-MIN T E0-MIW Jobiey wnwixepy  Qlliem

8assauus] ‘siydwapy yodeg asuapaq *
NIL HY3IA - VoI 43 LYAMANNCHD a1314 NNNa
. 800¢ - L4043 SNOILYHIO TYNNNY
8002 ¥380100 - STIIM ONIHOLINOW - AHYIWWNS SLINS3Y JAILISOd
¢-¥ 318v1




chice

<O
O
T4 SA0GE pajos)ap 10U BlAleuy >
(g ] . elep jue|q uo paseq aansod asiey 1o Y6y paselq A|qissod }nsas pajewisy g
@ - T Mo|3g pauodal 10 Byep DD U0 paseq }|nsal pajew|sy r
g S EFELT]

ploq ui umoys suwi Buipodsal saoge Jo 1e pajoalap s)NsSey
PaIs!| JON -
Jay| sod sweibosowr /60
912-Z 2I9. ), ‘A0 P8Iy uung woyj (D 1) uonenuasuod jabie|
{PO0Z ‘vd3ISN) $OUOSIADY YesH pue spiepuels satep Bunuug e

SOI0N
1> 1> L> 1> > L> L> - 00L 7/6n auallig
60> G 0> G0> G0> Z399'0 50> 50> - 00l /6n BUBZUBYOIOIYD
1> > > 1> > 1> > - - 7/6n apy|nsIp ucqed
L gzgee ge82 ge82 L> 1> [ - - 7/6n sueylsuowo.g
¥ 0> v o> v 0> 0> 0> 0> v'0> - g /En auazuag
av gaves a8z a¢¢l a9 avol g€ - - yBn auojaay
g 0> §'0> S'0> a6vL'0 S0 50> 50> - 7} 6n ; BUBZUBYOIOUDIO-T' L
50> 50> 50> 50> 50> S 0> g 0> - g T/Bn suBYIOIONT-Z )
> b> 1> L> > > > - - 3/6n aueyjacioyolg- ‘L
L> L> 1> b> > > 1> - 002 /B BUBYIS0IOIYOU -1 L)L
50> 50> 60> 50> 50> G 0> G0 - - /Bn sueyjpoloORNR]-Z L L L
12’26 oby 7y 0 0 0 0 SOO0AD Aewid (e1o1
L> b= > > > 1> L= - Zz 6N {DA) opUOIYD [AWA
toc 0S¢ 5990 > 1> > > g e 6N (301) susyisciolyou |
ff 8GE0 €L'E L> > 1> > > 05 001 /6n {301} 2uayleoIOYIIa-Z' |-Suen
781 o'z [ > b> > - > o4 g /6n {30d) suayleolojyoena |
b L'GL L> > 1> s > Gg 0L 6n (302} busyysoioysig-g‘L-sio
6'S1 8.6 99¢£°0 £0> £0> £0> £0> A 08 7/6n (42} wiojouoiy)
T LEY 80470 > 1> > > £ G Vbn (1D) spuojyoess) uogied
> b> > I> > > > L i /6n (300) suayivoiolyIa-L'L
> rizeo > 1> 1> L> > 61 G Vbn (woL) sueyisolool]-z'L L
S0 6°E5 S'0> G'QO> g 0> G'0> G'0> Z'C - 7/6n (yo2l) sueyjeoioyoenel-Z'z' 1L
. syun H0928AS - SPUNOCWIOD DIUebi() S|e|oA
800Z/LLI0L BOOZ/OZ/OL BO0OZ/0Z/OL S00Z/0Z/0L 800Z/0Z/0L 800Z/LLIOL 800Z/L1/0L SieaeT ajeq
BL-E£25001807 90-00900L80T S0-00800L807 +0-009001807 t0-009001807 #S-£/500L807 #0-€/500L807 uOneEnUAIUCD Jueuueuo)  J| 9Bl
25-MIN P5-MIN P-MIN £-MW O-MIN 15-MIN £6-MI yabre| whwixew  aliiem

oassauus] ‘siydwap jodaq asusajag :
NIL HY3A - Yl 43 1LYMANNOYSD 1314 NNNQ .
800¢ - LHOdIH SNOILVHIJdO TVNNNY
2002 380130 - ST1IM ONIHOLINOW - AdVIWINNS S1INS3H IALLISOd
2~ 3N8avl




cliog

)
0
oy 7Y 8aoqe papajep jou slkjeuy s
o0 Eelep jue|q uo paseq aalysod as|e) Jo ybiy paserq A|qissod jJnsas pajewlisgy g
o Ty mojeq papodal Jo BJep D) UC Paseq Jnsal palewisy r
'sBejJ 304

plog u umoys suwi| Bunpodal saoqe 1o e pejas1ep synsey
pajsi| JoN -
Jay) sad sweiBosony /6
912-Z 8I9eL ‘qoy pIRl4 uung woy (31} uonenusoucy abire)
(#00Z '¥43SN) SBUOSIADY UlleaH pue splepuels Jatep Bupjuug @

SDJON
> 1> > > 1> 1> > - ool 1/6n aualAig
50> 50> §'0> 50> 50> 50> g'0> - 0ol /6n auazuaqoIoly)D
1> > 1> 1> 1> L> L> - - /B 8pUYINSIp UoqIED
1> > V> 1> 1> 1> g86L'2 -- - /6n aueylRwowoig
#'0> 0> 0> t'0> 0> ¥'0> ¥ 0> - g 16n auszuag
989°¢ oL> oL> arel 2571 g9¢1 g6€1 - - 1Bn auoieoy
50> S0> = S0 0> 50> 0> 50> - S/ 7/6n sudZUSqoIoIYOIa-P' L
50> 50> g'0> 50> 60> 50> §0> - = 760 aueyI20JoMOI-Z |
> > b= b> k> > > - - /Bn auBYlL0IoIYoIT-L L
[ > L> > 1> > > - 00z /60 SUBYIS0IO[YILI] -1 L°L
50> 50> 50> 50> 50> 50> S0 - - 7/6n sueyleoOYoRNSL-Z L L |
T4 a1 faras L€ £6°L 8L ¥5°0 SO0AD Meuwld |ejo)
> 1> L> > L> 1> 1> - A 1/6n (OA) 8pUOIYD JAUIA
Sl [ 860 FRA! 961 r8go r €450 2620 S g 7/6n {301) suayisoioyolL
1> > > > [ 1> L> 0g 001 7/6n {30y suaylecio|yaIg-z* | -suel)
SeL rZyso 9880 roa/g8o r490 rzsyo 1> 62 g /Bn (30d) suayiacioyoens|
roovo [ riLzo 1> L> 1> 1> Se 0L 7/Bn {3002) suUaYR0IOIYNG-Z* | -SI2
rZ91°0 £0> tAV k4 £0> rivio £0> £0> zl /08 /80 (40} wugjoroy)
1> [ v6°S 1> [ 1> I> ¢ g 7/6n (1D} spuojyoena) uoqien
L> > > 1> [ rizLo 1> L ) 7/6n {30Q) susyvoioyag-|°y
1> L> 1> L> > 1> 1> 6l G 1/6n (vo1) sueyisoiooul-2 L L
LP'6 851’0 Ze6 £88°0 r 6220 50> r1szo T -~ bn {vDa1) sueyleciojyoesal-z'z'L'L
spun B09Z8MS - SPUNOAoD) JIUBBIQ S|IEI0A
800Z/2L/0L BOOZ/LZ/OL B00Z/AL/0L BOOZ/ZL/OL SO0Z/LL/OL B00Z/LL/QL BOOZ/OZ/0L SeAan s1eQ
vZ-££G001807 60-€EGS001B07T £2-€LS00L807 Z2Z-£2G004807 1Z-€250018071 02Z-£45001807 no-com@o_.mo._ uopeliusduo) iueuweluog Jgj qen
92-MIN vi-MIN LL-MIN 02-MW 69-MIN 89-MW 29-MIN 1ebie) wnuwixely  dlIem

aassauua] 'siydwapy yodaqg asusjag
N3L Jv3A - VoI Y3LYMANNOYHO 07314 NNNG
8002 - LHOd3H SNOILYHIHO TVINNNY
8002 390100 - S713IM DONIHOLINOW - AdVIWNNS S11NS3Y 3ALLISCd
Z-r 3Tavl




62

982

Zlioy

T BA0qE pajoalep jou alAjeuy >

Blep yue|q uc paseq asnisod as(e} Jo ybiy peselq A|gissod ynsal pajeLlis] g
74 mojaq pauodal Jo glep DD U0 PISE] JNSA) PalBWSY r

'sbeid 300

plogq ul umoys sywi| Buniodas sacqe 10 1e pa1oslap s)NsSaY
paIsy 1N -
13y Jad swesboromn /6
©12-Z 998l ‘A0Y Piald uung woy (D1} uonesuaouc) 1abie,
(YO0Z ‘'WdISN) SSHOSIAPY UlEeaH PuE spiepuels sajep Bupjuug e

iS9]ON
L> > 3 =] L> l> > - 001 n____O: m_._m.:cm
§0> G'0> 60> g0> g'0> g0> ¢'0> - 001 /Bn auazZUaqoIoyD
1> L> I> 1> L> I> L> - - 7/Bn apyInsip uoqies
1> 1> 1> 1> [ qa18z 1> - - 7/Bn sueylslwowolg
¥0> 0> ¥ 0> ¥0> 0> vo> ro> - S 760 auazuag
g.62 a¥i ol> oL> 8502 0L> oL> - - /B0 au0jaoy
G 0> S0 G0> G0> 89510 g0> §0> - Gl /6n BUBZUSQOIONIIQ-'|
§°0> S'0> 50> g0> 90°1L G 0> G0> - G /Bn Buey}s0ioY2Ia-Z L
L> > L> 1> 69t b> b> - - 7/6n aueylsoloydig-| 'L
. > P> b> I> e I> L> - 00z /6n SUELIR0IOIYOML-L | 'L
G0> 50> g0> g'0> G'0> 60> 50> - - “/Bn sueyieoloyORID1-Z L L L
16'9 0 080 G6'Q 62 a1'g 1z82 SJ0AD Alewind €10
b> L> L> > > 1> > - z Bn (DA) apuolyo JAUIA
1'e L> L> b> : 49} rere'0 962 g S Bn (301) susyjaciojysliL
L> B b> b> P> 1> l 6040 05 00l B (30) auayaoIouMa-Z' L-Suel
56T b> £ 1080 rSL9°0 orL r#ie0 AR Gz S yBn (30d) susyeoIo|yoRNS)
riovo b> L> b> 6640 1> el 415 0L Bn (30a2) susyvoIoyq-Z'L-SI0
£LyL0 £0> €0> £0> I 9620 rIZL0 £1570 Zl 08 /Bn {40) wugjoioyd
L> L> 1> L> B > i> £ g Bn (1D} apuoiyaens) uoqied
> > 1> > zog oy 1> 2l yl WBn {(300) susyivcaoyIg-1’)
> > i> L> 1> > £z 61 S VBn (wD1) sueyjsolo|yon1-Z°L |
[ ELE0 50> G0> ri.zo & 0> 50> 010z zZ2Z - /6n {vDal) sueyisciojysens -2’’’}
suun 80928MS - SPUNOJWOY OIUEBIC SjIBJOA
8002/L1/0L 800Z/0Z/0L 800Z/0Z/0L BO0Z/OZ/OL 800Z/0Z/0L BO0Z/OZ/OL QO0Z/LLIDL GSI9ne sjeq
9Z-£25001907 ©L-009001807 L+-009001807 0F009001807T 60-009001807 BO-009001807 SZEIS00LE0T UOCHREIUIDUOYD JueuueluoD | e
LPL-MIN GEL-MIN PEL-MING ZEMING OEL-MING BL-MIN LM obie] wrwixeW Al ilem

asssauua] ‘siydwapy 1odaq asusjaq
NIL Yv3IA - Yl Y3 LVYMANNOYD Q1314 NNNQ .
8002 - 1H0Od3H SNOILYHIdO TVNNNY
2002 H3FO0L00 - S7171IM DONIHOLINOW - AMYIWININS S1TNS3Y JAILISOd
¢ 379vL




63

382

cLiog

Ty 2A0QE Pa10alap Jou lAleuy >

EIED YUBjQ UO paseq aAkiscd as|e} Jo ybuy paselq Ajqissod Jnsas palewss g
d MOj9q papodal Jo Blep DD U0 paseq )Nsal pajewlsy r

SBel330a

plog u1 umoys suw| Buiodss saoge 10 18 paa)ap s)Nsey
. pajsi} 10N -
w I8y Jod sweibosonwu  y6r
91¢-¢ 8IqeL 'a0y plaid uung woy (DL} voneguasuo) jatie]
{00z “Yd3ISN) SSLOSIAPY Ul|EaH PUE Sp.epuels Jajeps Buyuug e

TS910N
> L> > b> L> L> I> - 0ol /Bn sualfig
50> & 0> 50> G0> SO S0 G0 - 001 7/Bn 8UsZUSGOIoIYD
1> 1> L> > L> L> 1> - - 7/6n apynsip uogled
[ [B% L> 1> aroe 1> gs8'¢ - - /Bn sueyBwowWo)g
0> 70> 0> ¥'0> 0> r0> v'o> - g 6n auazuag
oL> gzr9 9292 ol> ae9v a6l 9+9s - - Bn auojeny
50> 50> 60> 50> 50> $0> a6¥L0 - Gl /6n auazuaqoroiydIg-i*L
S0> §0> 50> s 0> 50> S'0> g 0> - g Bn suByROIOIYNa-Z'L
> r£9g0 1> > 1> L> > - - /6n BUBYIROIOYANA-1'L
L> 90'L 1> 1> b> L> L> - 002 /6n auelsoIolyol -1 1L
50> 50> 50> S0> g0 50> §'0> - - 7/6n BUBYIBOIOIYIRID]-Z L L)
0 85's S¥¢ SY EEVZ 85 8Z1 SOOAD Aewnd (e10]
[
1> 1> L> 1> > > > - z /6n (DA} aploD JAUIA
1> 1> 092 A I A 9€9 8’6l 101 g ) 6N (391) suayiaoloyou
L> L> Vel > 'L reieo €Ll 0s 00t 7/6n (3D} susyiacrojyoig-z‘ L-suern
> reieo L'GL > HAAL r212°0 e Gz S 7/6n {30d) suayieciojyoenay
L> L> zor > vz £o'L £9'9 SE 0L /60 {3002) sueyieoi0y]-2'|-S12
£0> £0> 652 ¥l S 9'6e $99°0 zl 08 /60 {42) wrojosoyD
L> L> resyo r 950 L> FAN:} L> g S /60 (1D} spuoiyoes) uogie)
b= LE'S res.'o 3 rze6o 1> b> L ] 7/6n (300) susyisoiouDIQ-LL
> > 1> L> rZL 1> > 61 S 7/6n (vD L) sueyaoioyar)-z'L )
50> S 0> LIl G 0> - 0Si1 LLL 99°'6 [44 - /60 (voeL) sueyeoioyoell-2 2 L'l
syun H09Z8MS - SPUNOTWIOD JIUeBIG SlleloA
B00Z/0Z/0L 800Z/0Z/0L 8O0Z/0Z/0L BOOZOZ/OL BOOZ/OZ/OL BODZ/OZ/OL BOOZ/LLIOL S1eA7T ajeq

91-008001807 $1-009001807 +L-009001807 €1L-008001807 ZL-00900L8071 1-009001807 L2-£25001807 UOQNEIUSDUOD eulweuod  Jd| gen

PSL-MIN

ESI-MIN

ZS1-MIN

LG L-MIN

0S1-MWN

6PL-MIN

8rL-MIW 1ebie] wnwixeyy i [1IBM

sassauus) 'siydwsyy 10dag asusseq

N3IL HV3A - VI 43 LYMANNOYHO 371314 NNNG

8002 - L40d3d SNOILYHIdO TVNNNY
800Z ¥3901I0 - STIEM ONIHOLINOW - AYYIWIWNS S11NS3Y JAILISOd

Z-¥37avL




64

982

Zhiog

1Y 8ACqE PRIoalap 10U SiAjeuy >

BlEp yUEjq uo paseq aayscd as|e) Jo ybiy paselq Ajqissod ynsal pejewnsy q
T Mojaq panodal 10 BlEp O U0 paseq }ns3l pajewnsy r
*sBE[d DA

plog Ul umoys spwy Buniedal saoqe Jo Je pajoalap sinsay
. Pa1si| 10N -
19))j Jad swelbosony  6r
91e~Z 8IgeL ‘AOY plal4 uung wolj (31} uvonenussuas 18bie]
. (P00 "YdISN} SOLOSIADY UM ESH PUR SpIepuelg Jale Bunuug .

TSAON
> > L> 1> 1> 1> L> - 0oL YBn JuAIAIS
S0> G0> 50> 50> G'0> 50> g0> - 001 Y6n aU3ZUAGOIOD
> zT 1> 1> > L> L> - - 6N apy(nsip uogied
L> gs5.°2 9282 1> 187 g.82 L> - - Bn sueyjawowo.g
v 0> 70> $0> 0> o> 0> v'o> - g Bn suazuag
4682 9689 g989 gty azee g8l g8vrv - - bn auo}aoy
50> 60> 50> 50> 60> 50> 50> - 51 6n auszuUqOIoYIQ-t' |
S 0> ryeL G0> S0> G0 50> 50> - g Bn aueBoIoIYI]-2'L
L> I> > L> L> 1> > - - /6n aueweolo|yoIa-L' )
L> L> 1> L> b> L> L> - 00Z BN sueLBoIoYILL-L L
reLLo S 0> G0> 50> 50> 50> 50> - - /Bn aueyeaIo)yoRnB|-Z' L' L
A543 €242 LES 802 €Sl 0 LZee SDOAD Alewd (ejo),
L> 2 > > > L> > - z 76n {DA) spuoiyo JAuip
0501 0Zgl :1114 r4:]) £'8¢ > 0Lz S S /6n {(301) suayieoiojyou |
ries AL ] ¥LZ 6850 > a5'e 05 00l 16 {30Q1) susyieoIo|YdI-2' L -suen
rige 8¥'s Sl Z6'9 SL'L > 0L ge S BN {30d) susyisoiojydena ]
roow 656 r s 6LL 62¢ > 8'9p GE 0L J/Bn (3009) 2usyeoIoyIa-Z' |-S1D
rsei 991 ¥6'€ z89°0 9'68 £0> 1L A} 08 J/Bn (40} wuojcioD
£ 88270 1> 280 > zl > > £ S 76n (1D) spuojyoens) uogie)d
1> £€°L 59l P> [ L> o't L i T/6n (30Q) susyEoioyIa-1 ‘L
rves 2Z6 > L> ree0 L> 852 61 S /Bn (vo1) sueyisosojyolif-z'L'|
ovez LeZ V6T VLT 6l°L rso> 0roz zZZ - 6n (vD®L1) sueyisoIoyoena1-Z'2' L |
sjpun H909Z8MS - SPUNDAWOD JIUEBIC JIIE[OA

8002/0Z/0L 800Z/02/0L B800Z/02/0L 800Z/0Z/01 800Z/ALI0L BO0Z/Z/OL 800T/0Z/0L oSI98 aeqa

9Z-009001807 SZ-0090018071 22009001807 1Z-0090018071 8Z-£/5001807 81-009001807 Z1-009001807 UONEJUSOUCD jueulwelus) gl gen

09L-MIN

651-MIN - VYBSE-MIN

85 1L-MIN

IS1-MIN 95 1-MW S L-MIW Jebie ), wnuixey 4l liem ’

aassauug] 'siydway 1odsg asuajag
N3L "Y3A - VY Y3 LYMANNOYD aT1314 NNNA
8002 - LHOdTH SNOILYHIJO IVINNNY
800¢ HILOL20 - ST713IM ONIHOLINOW - AdVYWIHNS S1TNS3d 3AILISCd
¢~ 31avl




65

982

Zlhiof

T 8A0gE pajoatep jou ajAeuy >

elep yue|q uc paseq aanisod asie} Jo ybiy paselq Ajqissed jnsas pajew sy a
T4 Mmojaq papodal 1o ejep DD U0 paseq )Nsal pajewiis] r

sbejd 300

pjogq ul umoys sywi| Buniodal aaoqge Jo 12 pajoajep s)nseay
’ pa)sy JON -
Jay) sad swesbosopn /6
©12-Z 219el 'Oy P1dl4 uung woy (D1} uoienussuoy 1abiel
(¥00Z ‘YdIASN) SAUOSIAPY Y ESH PUB SPIRpUBS J8jep Bunuug -

TS9I0N
> 1> > > G> 05> 1> - 0ol 7/6n aualfis
50> S0 S 0> 50> g§'Z> GZ> ¢0> - 001 7/6n auazuUagoIoyD
1> 1> L> > G> 05> > - - /0 apyinsip uoqieD
1> 1> 1> 1> G> 05> [ - - </6n suelawowWwog
¥ 0> 0> o> 0> Z> 0z> v o> - G 7/6n auszuag
g9Lb 8156 g 95l 8696 a1z 00G> acil - - 7/6n auojaay
&'0> 50> az1s0 1620 g gZ> g'0> - 473 /60 suazZuaqooYIIg-+'}
50> 50> g0> 50> 5'Z> GZ> 50> - g 7/6n aueyvoIoYAA-Z')
> [ 1> 1> 6> 05> 1> - - 7/Bn aueLlaoIolYNg-L L
1> > 1> > G> 0%> > - 002 /80 sueyleoIoyaML-| LY
0> 50> 50> 50> g5z Sz £6°0 - - /Bn sueylecioyoenel-Z'L'L'L
AL 0£2 K] 6L £i8e 69.8 6L1E SOOAD Arewnd (ejo)
1> 1> > > G> 05> 1> - Z 7/6n (DA) @puoya Kuip
Sl ZLL L'v6 frd 519 (] K] z56 e g /6n {301) susyiaciojyon
580 8e°1 Z9°L rLyo rige 05> 162 0s 0oL 7/6n (3D suayzololyold-2' |-suel;
rzoo (44 £l 820 G> 05> 6.9 Gz G /6 (3Dd) suayieoio|yoenay
rAl! zZot 8Z'6 \6'C 662 48¢ iz GE 0L /6n (3000) susysoIOYIQ-Z ' 1510
L'pL e £t ATAS 291 Sl> g9e AN 08 7/6n (40) wicjoiouD
8E'S goL 65 £y G> 05> r6e0 £ G /6n {12} spuojyoens) uogien
> 1> 1> > G> 05> 1> z L J/Bn {30Q) auayieoioyoIg-1')
[ I g6+0 r 6% 0 reoro 96'9 05> 19'9 6 g /Bn (vol) sueyisoIoyoUL-Z L'}
6150 S0L o'y £8°9 oLilL oril 0Z1Z e - 26n ' {vD2a1) sueyipoioyoeaal-g'z'L')
Syun HOAZBMS - SpUNOdWoD JIUBDIO a[R|0A,
800Z/0Z/0L  BO0Z/0Z/0L 800Z/0Z/0L 8O0Z/LL/0L B00Z/LLIOL SO0Z/LV/0L 800Z/LLIOL JS1oaa] g1eq
62-009004807 9Z-009001807 22-009001807 ZE-£.5001807 LE-€ZS00L807 OE-£.500L8071 62-€.S500L807 UONENUSIUOCY) JuBUIWERIUCD ] 9B
98L-MIN WSOL-MIN SOL-MING POL-MIN E9L-MIW Z9-MIW E9-MIA 186re) wnwixe Al 19M

aassauua] ‘siydwap jodaq asuataq
N3L HY3A - VI 3 LYMANNOHD Q1314 NNNQ
8002 - 1H40d3d SNOILLYHIdO TVIINNY
8002 4390100 - STTEM ONIHOLINOW - AMVYWIWNS SL1NS3H JALLISOd
Z-¥ 319vL




Zliog

w0

w0
ol . TH SA0GE PBIIB}Op JOU ajAleuy >
oo elep jue|q uo paseq sAlsod ase} Jo yBiy paseiq Ajqissod Ynsal pajewunsy d
o Y Mojaq papodal Jo Blep D) UO paseq }nsal pajewnsy r
. sbej3 304

pioqg U1 umoys spwi Buipodal saoqe 1o Je pejoajap s)nsay
) PaIsli 10N -
18y jed sweibosow /6
912-Z 8igel ‘acy pield uung woly (3 L) uohenusoucy) jabie)
(Y002 "vI3SN) SBUOSIAPY Ui|eaH pue spiepuels Jsjeas Bunjung e

1SOJON
1> 1> 1> > 1> > [ - ool . ybn aualAIg
GO 50> rLivo 50> G 0> g0 S0> - oL . ' b auazuUaqoLo|yD
1> 1> 1> > > L> L> - - y6n apy|nstp uogqed
1> > > 1> L> > I> - - 7/6n aueyslIOWLIOIg
0> ¥0> t'0> ¥'0> 0> ¥ 0> - = /6n auazuag
a5l azsL g 6EL ol> oL> acst 4z99 - 7/6n auC)e0Y
50> 50> g 610 50> 50> g 6250 0> - Gl /B0 suazuaqoloyAa-+'l
50> &0> 50> 5'0> 50> 50> 50> - g 7/6n CI=NELT I Tg b Al
i> L= > r6Lvo b 1> [ - - 7/6n aueysoIo21a-1°|)
1> L L> £t L> 1> [ - 00z /6n sueysoIolyo ] -1 L°L
S0 0> §'0> 50> 50> 50> 50> - - /6n sueylBOIOlYORNS]-Z L L )
0 0 0 008 oLt - 0 gc8 SO0AD Aeuwlld [ejo]
1> [ > > [ 1> 1> - z 7/6n (DA} apuojyo |Auis
1> > > 1> 2650 L> L'79 g g /6n (301) suayiaouoyai L
1> > > 1> [ 1> rsso 0s 00l /6n (30a) suayjeoIoyoIg-Z‘ L -SUR)
1> > 1> €060 L> 1> I #69'0 G g /BN (30d) suaysciojyoens ]
1> > > 1> > 1> rd: ! se 0L Bn (300a92) suaysoloUAIQ-Z'L-S10
£0> £0> £0> F 2220 £0> £'0> S¥l Al 08 /6n {42} wugjoloyD
1> > > 1> L> 1> 1 £ G /6n (LD) epuojyoena) uoque)
1> 1> 1> LTS rLLLo [ 1> z . /6n (300) susyleoIoyA-1°L
1> L> > > [ 1> 1> 6l g /6n {vD1) eueyipuojyouL-Z'L )
50> g 0> 50> S0 50> 50> rerlo A - T/6n (vDe1) sueyeoiopoenal-z'z L'}
spun H09Z8MS - SpUnocdwod oiuebi( s(iejoA
800Z/0Z/01 800Z/0Z/0L B00Z/0Z/0L 800Z/0Z/0L B0QZ/0Z/0L BO0Z/OZ/OL BO0ZZ/OL SI2AaT seg

8£-00900L80F ££-009001807 9€-009001807 SE-00900+807 ¥E-009001807 ££-003001807 0£-00900L807 UONEAQUSIUOD Jueulueluo) (] gel
FLL-MW OZL-MIAL B9-MIW VBIL-MING 891-MING L91-MIN YIBL-MIN Jabre ), wrxe - dlIem

gassauua] ‘siydweap yodaq asuajeq
N3L HVY3A - VI U3 1IVMANNCYD 41314 NNNQ
8007 - 1H40d3Ix SNOILYYIdO TYNNNY
800Z Y380.120 - ST13M ONHOLINOW - AMYWWNS SLINSTH JAILISOd
v 31avlL




¢l oo

f
w0

&) Ty 2A0QE P310alap Jou SlAeuy >
o Elep yue|q uo paseq aajisod asey Jo ybiy paselq Aigissod jnsas pajeudisy g
oy TH mojaq papodal 10 ejep D U0 paseq JNSa: pajewn}s3 r
. 'sBe[1300a
. ploq Ul umoys sy Burpodal aacge Jo je pajoalap snsay
pasi| JoN -

Jay Jod sweibosonu  /6r
91Z-¢ ||9eL ‘gOY PIald uung woy (D 1) uopenuasuo) jabiie]

(Y00Z 'Yd3SN) $2U0SIApY UlleaH pue splepuels Jajeps Bupjuug e
TS90N
> > 3 1> 1> > L> - o] /6n sualfAIg
50> g'o> 50> 0> S 0> S0> g0 - 0oL T/6n auszuaqolo|yD
1> 1> > 1> 1> > 1> - - 7/6n apy|nsIp uogien
> > [ > [ g9287 9682 - - 1/6n aueypWIOWOIG
+'0> 0> t0> 0> ZTE v'0> o> - g /Bn suszuag
QL> oL rzee oL> gG662Z ol> ol> . - - 1/Bn auc)aoy
S0 S 0> 50> S0 S0 S 0> S0 - S/ /6n auazuaqoloydig-'L
riZP0 50> G'0> 50> §0> 50> G0 - = 7/6n sueyBoIoNAIa-E |
rzee0 > 1> I> > I> > - - /60 aueyBQIOILANa-1°|
rLevro L> 1> L= 1> 1> L> - 002 /Bn sueyjsolo|yoll-1*L*
50> 50> 60> 50> §'0> 50> G0 - - 7/6n BUBYB0I0OBNBL-Z L | ]
(7] 81’0 zig 9470 260 820 ¥1°0 SO0AD Mewnd [ejo)
1> L> > 1> > > 1> - z 1/6n (DA) opuo|UD [AUIA
Zst > 8 1> re.g0 1> L> G S 1/6n {301) susyizcsoyou
1> > 1> 1> 1> 1> > 0s 001 1/6n (3D} auayieoioyaIg-Z' L-suEen
L'El > 88l rizoo r6Lyo L> > 6T g 7/Bn {30d) susyeoio|ysens |
1> B3 [ L> [ > b> §E 0l 6n (300} suayiscioyoIg-2'1-519
ri1zo resLo o> FLELD rezLo rvs10 r6eL'o zl 08 /Bn (42) wiojoioy
L> > L> > L > [ £ g /60 (1D) spuopoens) uoqie)
Pt > ro'z 1> > > > L l Bn (304q) susyisoioaa-1'L
> > L> > 1> b> > 61 e /6n {vD.l) aueyisoromoul-Z'L'L
19270 50> 50> 50> 50> 6290 $ 0> FArA - 76 (yDal) sueyjaolooena)-z'z'L'L
syun G09ZFMS - SPUNOdWoD) JIUeBI0 SNE[OA
Q00Z/12/0L 800Z/9L/01L BOOZ/LZOL S00Z/0Z/0L 800Z/0Z/0L QOOZ/GLIOL 800Z/9L/0L JSlaaan aleqg
L1-EG09001807 LS-€LS001L80T CL-ES900LE0T ©#-009001807 ZP-009001807 0S-£L5001807 6F-€L5001807 UDRJUSIUOD JuelilieluOoD | 9.
0ZZ-MW  /8L-MW 0BL-MINL BLL-MING BLL-MING RAL-MW 24V efie) wnuxew  dllIem

sssssuus] ‘smydwap jodag asuaag
N3IL Hv3A - vdl H3LYMANNOCHD aT314 NNNJ
8002 - L1H0d3d SNOILVYHILO TYNNNY
8002 ¥IA0LI0 - STTIM DONIHUOLINOW - AUYIWAINS SLTINS3Y JAILISOd
2t 318vl




68

982

FAR R

> L> > > 1> > > - 001 7/Bn
50> G0 50> g0> 50> §0> 50> - 001 /6n
1> L> L> L> L> L> > - - 7/6n
L> L> 1> L> t> > > - - 3/6n
0> 0> ¥ 0> 0> ¥ 0> o> . 0> - S /bn
0b> o> a+8e alo0¢ ol> gELE o> - - 7/6n
g8.10 50> 50> 0> G0> §'0> 50> - Gl 7/Bn
66°C g0 G0 g 0> S0> S 0> g0 - g 7/Bn
> > 1> > 1> 1> 1> - - /6n
> 1> 1> 1> 1> 1> 1> - 002 7/6n
G 0> 50> 50> G'0> S0 G'0> g'0> - - /80
822 890 9Ze £9°0 BL'G 6'85 £8°0
1> L> > 1> > 1> 1> - z 7/6n
819 L> 99'8 [ 96°¢g 19'S roso G G /6N
0L > > 1> > 9.0 1> 0s 001 /6n
LT rEES0 rgse0 r8z90 risv0 rv8v0 1> s g J¢bn
9 1> r1eeo 1> > (R 1> GE 0L /6n
vel resLo rerLo £'0> r6+20 £'0> £ 0> Al 08 J/Bn
9z'L > [ 1> 1> 1> 1> £ g 1/6n
1> > 1> 1> > > 1> L Z pliid
r286'0 > > L= > I 8790 > 61 g 7/Bn
L0l §0> 8'Z2Z 50> £16'0 Ly 6280 Ze - /Bn
spun
800Z/4L/0L 800Z/02/0L BO0Z/LL/OL 800Z/OZ/OL 800Z/LL/OL 800Z/0Z/0L BO0Z/LZ/OL $S19AS 81eq

£P-€2G001807 9¥-009001B07 ZF-CL500L807 S¥-009001807 1H-£25004807 tp-009001807 ZI-£59001807 UONRIUSOUOD JUEBUlWRIOD Il qe’

LZ2-MIN

9cT-MIW

SZT-MIN

vee-MiN

€ZZ-MIN

Z2T-MW

L2Z-MW

1ebie]

winwixep

agssauua] ‘siydwapy jodaq asusiaq
NIL HY3A - Vol 43 LYMANNOYD Q7314 NNNA
8002 - 1°20d3d SNOILYHIdO TIWNNNY
8002 ¥34O130 - STT1AM ONIHOLINOW - AMYWIWNS S11NS3d JAILISCd

- 31avl

al lism

To 2A0Qe paoalap Jou alAeuy
BIED jUE|Q UG paseq aanisod asie} Jo ybiy paselq Alqissod Jnsas pajewys3
g mojag payodal 10 ejep D) Uo paseq Jnsai pajewsy

'sbe[d 3Da

plog Ul umoys sjiw Buipodas asoge 1o je pajaalep slinsey

p3is!| I0N

>
g
r

19}y Jad sweisboronu /60
912-Z 81ge |, ‘a0y PIRld uung woy (J1) uoienussuoy 1ebie)
(+00Z "WdASN) $BLOSIAPY UiesH pue spiepuets ajep Bupjuuq

TSOJON

auaIfig
auaZuUBqOIoIYD
apynsip uogied
aueyjawowolyg
auazuag

U0y
suazusqoIoYIIa-+'}
aueyl20Io0yoIg-Z'L
sueyIBQIGIYIIT-L )
SueYleoIo0lyalL -1 L)L

BUBYIS0IOYIRAB]-Z 1L

SOOAD Areuild [B10]

(on) apuorya |Aulp

"(301) susyiscroyol]

(30a1) susysolo|yoIg-Z' | -suen

(30d) suayisciojyoena |

{30@2) suayjaoio|yag-g'L-sio

{42) wucjoioiy

(10} spuojydena} ucgie)

(30q) suayoIOAG-1 |

(w1} aueyscioydu -2 L L

{yoel1} sueyooyoenai-z'z'L")
809Z8MS - SPUNodWoD) SIUEDIQ B(ME[OA




69

982

ZLioLl

T aA0qge pa1oaep J0U BIABUY >

ejep yue|q uo paseq aanisod asiey Jo ybiy paseiq Lqissod Jnsal pajew)s3 =]
7Y mojag pauocdar Jo ejep DD uo paseq JNsa4 pajew)sy r

sbed 304

PIOQ Wi umaoys sl Buodal sA0GE JO 18 pa1oelap SNy

pajsi 1IoN -
13y Jod sweiBosow /B

912-Z 81981 'a0y pield uung woy (D L) uonenuasuo) jebie)

(PO0Z 'YdISN) SBUOSIADY UlESH puE Spiepuels Jajess Bupuug e

S3ON

> > [ vo'L P> L> L> - 001 /6n suaig
g'0> 50> 50> §'0> 60> 50> 50> - 001 /bin aUBZUQOIOIYD
b> > 1> I> > I> b - - 7/6n spyIns|p uogqeD
1> [ 2 6090 L> a 882’0 b> 1> - - 3/6n aueyjaiowoIg
v0> vo> 0> 0> 0> ¥ 0> ¥ o> - S 7/6n suazusg
oL> 0L=> ol> rile ol> OlL> 0t= - - 7/6n auciaoy
50> G0> a+¥EL0 gavL'0 0> g0> 50> - 7] /6n BUBZUBGOIOIYIC-F*|
50> G'0> g'0> 50> 50> (WAI] 50> - G /60 sueysololynag-g'l
> > L> > L> 7.4 4 1> - - -1/6n BUBYIR0I0IYDIT-} ‘L
L> 1> L> L> I> 59'L 1> - 0oz 7/6n BUBYISOIONDUL-1" L L
50> S0 50> G0> 50> 0> 50> - - 7/6n sueyiR0IooRNB1-Z'L' L L
0 0 0 Zel 0 ££2 91’0 SOOAD Aewid [ejo
> 1> > el L> b > - Z 6n {OA) 2pUOIYD AUIA
> > 1> 1> 1> ¥'86 L> S e 6n (301) susyiaouoiyou )
> [ 1> > L> > > 0% 0ol V6n (30 susuylaoioyNq-Z' L-Suen
> £ 1> 1> 1> 001 L> 5 g /bn {30d) susyisoioyoens]
> L> 1> > E> T L> se 0l 7/6n {30@9) suayizoio|yIg-Z'L-S10
£0> £0> £0> £0> £0> rolzo rssL'0 Al 08 Ybn {42) wioyouoD
> > 1> > > b > £ g 6n (12) spuayoens) uoqie)
> 1> 1> > L> Firax > L l 1/Bn {300} eusyisoIOMIa-L’L
I> I> > L> o 1> L> 6t g /B (vol) sueyieoioiyonl-z*L )
50> g'0> 50> 50> 50> S'0> G A - /6n (yoel) aueyeoiolyoenal-z'z' L )L
, SHUN 909Z8MS - SpPuUnoduwod JIUEBIQ J|IE[CA
800Z/ZZ/0L 900Z/2Z/0L 800Z/2Z/0L 800Z/1Z/0l BOOZ/ZZ/OL BODZ/ZZ/OL BOOT/LLIOL SleAa ajeq
L0-€69001807T 90-£69001807 60-£69001807 #1-£59001807 80-€6900L807 €£0-£6900L807 ##-€.500L807 UOHEBIIUSOUOD JUBUILIBIUOD al qe i
geZ-MIN SEZ-MW PEZ-MIW ZEZ-MIN LEZ-MW  OEZ-MWW  822-MW 106ue | wnwixew  dl 12m

sassauus] ‘siydwap 10daq asusieg
NIL HV3A - V| 431VMANNOHD A131d NNNd
800Z - 14043 SNOILYHIdO TVIINNY

800¢ 1390100 - STIIM ONIHOLINOW - AHVWINNS S1INS3IH JAILISOd

¢rINavl




cliogl

<o

f o
. Ja aA0qge psjos)ap jou alffeuy >
ed Blep yue|q uo paseq aayisod as|e) Jo ybiy paselq A|qissod jnsas pajewnsy g
% TH Mmojaq papodal Jo elep N U0 paseq JNsal pajewnsy r
SBE[J 300

U_.On Ul umoys spuij mc_tonm.u 3A0QR JO 1B PII08)ap S)NSay
paisil JoN -
18y Jod sweibolony B0
912-Z 2lqel 'aoy P24 uung woy (D1} uojenussuoc) 1ebie)
{($00Z ‘'vd3SN} S2U0SIAPY WlleaH pue splepuets Jelep Bupuug R

TSeIoN

1> 1> L> 1> - 001 71/6n auallig
S0> 50> 50> 50> - 001 7/6n BUBZUBQOIOIYD
1> I ££5°0 L> L> - - /6n spyns|p uogquen
1> [ a50 1> - - 7/Bn aueylawowo.g
¥'0> 0> o> 0> - G 7/6n auszuag
OlL> 1z oi> 0l> - - /6n auojaoy
g'0> 9880 g26L0 g vL0 - 7] /6n auszuaqoIoydIQ-t'L
. 50> 50> 50> g0 - S 6n sueyleolo|ydta-z'L
) 1> > L> ri€20 - - 7/6n sueyla0IoyAg-| ‘L
1> > 1> 1> - 00z YBn auBY}B0IoYIL -1 L")
S0> 50> G'0> S'0> - - T/Bn sueysosooenal-zL L'l
¥9'2 0 0 e SO0AD Aewild [210)

L> > > 1> - Z 7/6n {OA) epuojYo AU
£9°L 1> > 1> g g 7/Bn (321) susiacsolyor)
> L> L> 1> 05 001 7/6n (30ay) auayiacioyg-Z' |-Sues
b= > > rigzo gz g 7/Bn {30d) suayeoiolyoena]
oL > b= 1> se 0L 3/8n : (3000) susiL0IOYANQ-Z L-SI0
. £0> £0> £ 0> rzaLo zL 08 1/6n (40) wuojoiolyn
1> 1> > 1> £ g /6n {10) spuoysess) uogied
> 1> > 0z ) l /6 {300} suaypolojyoIa-| 'L
> > > 1> 6l g 7/6n (VOL) sueyisoiooll-Z'L'L
g 0> 50> 50> 50> FAr4 - 7/8n {wvD@l) sueyeoIojyoenal-z'z'L'L
S)un S09Z8MS - SPUNCAWICD DIUEBIG SNEIOA

800Z/12/0L 800Z/12/0L 800Z/ZZ/OV 800Z/ZZ/0OL LS19AS7 ajeq
E1-€590018071 SL-€5900L807 LL-€69001207 0L-£6800L807 UORelsuaduCc) Jueuiweuo) (J| gel *
ObZ-MIW  6EZ-MINL SEZ-MIN  /8Z-MW 1ofiey wnwixew  dilism

gassauus] ‘siydwayy 10dag ssualag
NIL HY3A - VI H3LYMANNCYHD A1313 NNNQ
8002 - 1¥0d3d SNOILYHIdO TYNNNY
8002 Y¥380LI0 - ST13IM ONIHOLINOW - AMYWWNS SLINS3Y JALLISOd
¢-y 31gvil




A

71

982

T 9ACqe pPaloslap J0uU AlAeUuy >

ejep yue|q uo paseq aanised asie) 1o ybiy paselq Ajqissod ynsal pajewnsy g
T mopRq pauodal 1o BIED OT) UO paseq I nsas pajewnsy

*SBe|4 300

pIoq Ul umoys sywi| Buipodas aaoge 1o je pajoajep s)nsay

palsllIoN -
Jayy Jad sweisBosou 16

91.2-Z 8lqel 'd0y pIdl4 uung woy (D 1) uonesussuod jebiey
{PODZ "vd3SN) SOLOSIAPY YleaH pue spiepue)s Jaleps Bupjuug

TSIION

50> 50> reizo S0 z69°0 50> - G 7/6n auetjaoio|yala-z'L
6'8/ £l 612 zol 6'G8 L9l SOOAD Aewd |e0)
1> b> b> L> > L> - z Bn {DA) epuoy |AUA
¥'55 L0l S'El '8 a0l 6'5S G g 1B (301) suayiecuoyoL L
r 6620 r86eo r9.6°0 1> L> SOl 0g 00L ¢Bn (30 susyiaoio|yag-Z‘L-sues
re080 rezt0 61 rzg6o r 1950 0% 5¢ g /Bn {304) ausyjacioysenal
£ 6t°S 1) regLo - 1oL 202 GE 02 J/6n (3Da0) suayjeoioyalQ-Z*L-SId
9620 zZ8'L 101 €8 8.2 618 4} 08 /6n {49) wiojoiolyD
res6.'0 r 1960 LT G2z .50 6L £ G /6n (1D} apuciyoesns) uoqien
1> 1> > > > > ) L /BN (3DQ) suayeoroIa-| ‘L
rigzo riLeo 6L > rso 1> 6l G 7/Bn {(wDL) aueyisoloyou ) -2'L L
6l 602 So¥ 60'} LEY 8150 A - /6N (wDal) sueyjaclojyornal-g'z'L'L
sHun €09Z8/MS - SPUNOTWOD JUEBIO 3NEJOA

8002/9L/F  B00Z/9L/F  800Z/9L/F  800Z/9L/v  800Z/OL/P  BO0ZMGL/Y SlenaT eleq

L1-21S0$#0807 0L-Z1LS0+0807 60-21L50+08071 80-4160+0807 £20-4LS0FO80T 90-2150¥0807 UOEJUBdUCD JUuBUlWBRIUCD (O 9.7
My £-My Z-My gi-My vi-My b-A 19bie} WInWIXepy I3M

sassauua] ‘siydwsiy jodag asusjaq
NZL HVIA - V| H2LYMANNOYO Q7314 NNNd
8002 - LHOd3H SNOILYHIdO TWNNNY
800¢ TddV - ST13M AYINODTY - AHVIWANS SLTNS3Y 3AILISOd
£-¢ 3gvl




cioe

72

382

7 SAOGE PO)OSIEp 10U SlileUyY >
ejep jue|q uo paseq aased asje; Jo ybiy peselq Ajgissod ynsel pajewisy g
T mojaq palodal 1o elep AP U Paseq JNsal palewRsy i

'sBe|ld 304

plog Ul umoys spwl Buiodal asoge 1o (e pajosiap sjnsay
pas)ioN -
19y Jad swelbosoiw /6

912-Z aI9el 'goy pield uung woy (D 1) uohenuasuo? jebie)
{(#00Z 'vd3SN) SBLOSIADY Y)|BSH pue Spiepuels Jajeps Bunjuig e
BAI0N

S'0> 50> 50> 50> 50> - g 1/6n auBy120I0[yaIa-Z'L
Zv5 vl'€ LEP 88'G 97z SO0AD Arewid gjoL
> > > > b> - z Bn {DA) BpUoIya 1AUIA
14 reLeo SS°L vZ'L SIS S g /6n (301) susyleoiojysuy
1> > 1> 1> b> 0S 00L B (3pay) ausuyiscioyAQg-Z L-Sues
1'61 1 el 'y 9e°2 52 g /6n (30d) suayieoiojyorna L
1> L> 1> L> 1> GE 0./ 7/6n (39Q9) susylpoIoI(-2' L -510
r 810 £0> reyLo I 6£2°0 reeELo Al 08 6 (40) wiojoioyn
1> 1> i> > > £ g /6n {10} apuojyoene) uogien
il w7 1> > > l l /6n (30q) suayasoyag-Ly
L> L> > > 1> 61 g 7y6n (wDL) sueyisoioyoul-Z'L L
RS 156°0 62’1 G0> L) ze - ¥hn {y0e1) aueyacioyoeia) -gZ'L L
sjun H09Z8MS - SPUNOJWCD JIUBBIO 9[NBI0A
800Z/9L/  800Z/9L/F  BOOZAL/Y  8002/9L/Y  BOOZ/IOLY SleA ajeq
FL-Z1S0F0807 €L-21S0F0807 20-Z1LSOR0B0T 24-2180¥0807 LO-A1G0#0807 UOENUSIUOD JueuwieluoD (| 9eq
6-Md g-MY 1-m 9-MY G-y 1061 winwixey 19M

sassauus] ‘siydwspy yodag asuspaq
N3L1 HV3IA - Vil H3LVYMANNCYO a1314 NNNd
800¢ - 140434 SNOLLYHILO TYNNNY
800¢ TIdY - STIAM AYSA0DIY - AYVYWAINS SLTNS3IY AALISOd
€ J19vL




73

382

ciol

1 @A0qe pajoaiep Jou aieuy >
BIEP jue|q Uo paseq aalsod as|ey Jo ybiy paselq Ajgissod Jnsa. pajewsy g
Te mojeq paliodsal Jo BJEpP D) UO Paseq }Nsal pajews] r

:sbejd 3040

plog ul umoys sywi| Bunuodal eacqe 4o e pajos)ap siNsay
palsi| 10N -
Jay) 4ad sweiBosopw  /6r

©912-Z 891 ‘q0y pie1d uung wouy (D1) uoneguasuoy 1abie)
(FO0Z '¥d3SN) $AUOSIAPY UlBaH pue spiepue)s Jalep Bunjuug e
TS9JON

S 0> G 0> rezo G0> £69°0 50> - G 1/Bn aueIBoIoYDIQ-Z'L
> l=> > > L> > — - dm: aue}aoloy2gd-1 ¢ L
L'Z8 7S LEL 002 6'GY 00t SOOAD Aewnd [elo]
> 1> L> I> 1> L> - Z 7/Bn {(2A) spuoly 1Auip
8'g v6'L 9'6Z 9z 68 ve g S 7/6n (321) suayjpcioyal |
> > 6250 I> I> rseLo 0% 001 7/6n (30Qy) suayie0Io|yol]-Z' L-Sues
roateo > 8Z’L €620 re¥ero - ST Sz S 7/6n (304) susyecioyoena ]
rorsoc  rS98°0 69°L I> £0°} 9E’L G¢ 0L Bn (3009) suaypoIoyIIQ-Z'L-S10
2820 29L°0 8°0L el Z6l 8'6¥ 4} 08 7/Bn (340} wuojoio|uD
> I> 80°¢ r29¢°0 ! g N € S WBn (1D} spuojyoens) uogied
> > > I> 1> > l L - 7/6n {30Q) susyieoloyo1q-1 'L
L> 1> reeso > 6620 > &'l S 7/6n (yDl) aueysolonoul-Z L'}
rszs L'l gLl We £yl §'0> zZZ - 1/Bn {vD91) sueyisoioyoee1-2'2 L L
spun £10928MS - SPUNOJWOD JUBDIO SHEICA

8002/41/0L 8002/Z1/0L B00Z/LL/0L 800Z/L1/01 80OZ/LL/OL BOOZ/LLIOL

(SloneT seq

S0-€45001807 LE-€25001807 9€-€25001807 SE-£25001807 PE-C€LG001807 €E-€45001807 UONEBJUSOUOD JueulweuOD J| 9B7

=M

£-Md

Z-MA

gi-Md

YiI-Md -y 1pbie) wnuiixew  dl (IPMm
sassauua] ‘siydweap 1odag esuseq
NIL ¥YIA - V¥ 3LVMANNOYSD 1314 NNNQ

- 800¢ - L1HOd3IH SNOILVHILO TVNNNY

800Z ¥390130 - ST13M AYIAOI3Y - AYYIWANS S1TNS3H JAILISOd

¥ 37avLl




gioe

<
D
Q¥
e o)
(o5
Ty aA0qge pejslap Jou slfjeuy >
Blep jUe|q UQ paseq m>:_m0n_ as|e} 1o cm_.._ pPaselq >_Q_mm0a jnsar pajewnsy d
T Moeq Umtoam._ 10 elep DD U0 paseq }nsal pajewjs3 r
:sbe|1 300
plog w1 umoys spwll Buiiodal aaoqe Jo Je paloalap sjnsay
peisy 10N -
19)Y| 1od sweibosonw /60
91Z-Z 9I9.1 ‘A0y pia1d uung woy (O 1) uonesuasuoy jebie]
(+00Z 'Yd3SN) SeLoSIADY YljeaH pue spiepuels Jajep Bunuug e
T59JON
M16E0 G0> S0> 60> G 0> - G 7/6n sueyeoIoyANa-Z'| )
90"} rEEvo > b> I> - - 7/6n BuUBYIS0IOIYIIa-1 'L
001 9'ge 804 LeL lee SOOAD Alewid [e1ot
L> 1> 1> 1> b - Z 7/6n {(DA) epuojyo |AuA
zog zolL ¥£9°0 M ¥220 €520 g g /BN (301) susylecioyou
1> b> > 1> L> 0% 001 /Bn (30a1) susyleoIO|YOIQ-Z' | -Suey
L'ty S8°L 1> r /880 r 9e8°0 Gz S /Bn (304} susyisoioyoena
- rZ1E0 I 80£0 1> 1> > Gg 0. J/6n (32@0) suspaoioyaid-g'L-sK©
(g rAA resLo £0> rsLo rezLo 4] 08 /6n (40) wuojosoD
1> > > i> P> £ g /6n (LD) epuojyoeus; uogqie)
T4 8l 1> 1> 1> l L 1/Bn (30a) suayisoioIa-1' L
L> > > 1> 1> &'l S bBn (voL) sueyposo|yorL-Z'L 1
Tl 90°¢ rivy'0 50> 65°L z2 - /6n (yDel) eueysolojyoenel-g'z'y'L
sHun g09Z8MS - SPUNodLLUo? JIUEDBIQ S|IefoA
8002/21/0% 800Z/LL/0L 800Z/LV/0L 800Z/LL/QL BOOZ/LLIOL 2SI9AT aleq
i ZL-€45000807 LL-£.5001807 0L-££5001807 60-€4500L807 80-£4G001807 UONBAUSOUOD JUBUILIEIUOD Q| 98T
6-MX 8-My - 9-My S-MY whie) wnwixey  ql lI9pA

< aassauua] 'siydwoap 1odaq asusjeqg
NIL ¥VIA - Vil 43LVMANNOHD Q1314 NNNd
8002 - LHOd3Y SNOILYHIdO TVNNNY
8002 Y3BOLD0 - STIAM AHIACITY - AYVIWWNS SLINSTYH 3AILISOd
) v-¥ 318v.L




TABLE 4-5

EFFLUENT SAMPLE RESULTS

ANNUAL OPERATIONS REPORT - 2008

DUNN FIELD GROUNDWATER IRA - YEAR TEN

Defense Depot Memphis, Tennessee

Industrial Permit Discharge Limits
Sample ID  Monthly Average Instantaneous Effluent

Effluent

Effluent

38>

Effluent

Effluent

Date Maximum Level Daily Maximum 1/9/2008 4/16/2008 7/7/2008 10/17/2008 1/21/2009

pH-E150.1

pH

Volatile Organic Compounds - SW82608 pg/L
1,1,1-Trichloroethane 10 20
1,1,2,2-Tetrachloroethane 500 1000
1,1,2-Trichloroethane 50 100
1,1-Dichloroethane NA NA
1,1-Dichloroethene 50 100
Acetone 2000 4000
Carbon tetrachloride 20 40
Chloroform 100 400
Chloromethane 10 20
cis-1,2-Dichloroethene 80 100
Methylene chloride 10 20
Tetrachloroethene 60 120
Toluene 20 40
trans-1,2-Dichloroethene 50 100
Trichloroethene : 400 800
Total Metals - SW60108 pa/l

Aluminum 5000 10000
Antimony 8 12 .
Arsenic, Total 40 100
Barium, Total 2000 4000
Cadmium 10 20
Calcium, Total 40,000 80,000
Chromium 200 400
Copper 600 1200
Iron, Total 10,000 20,000
L ead, Total 150 300
Magnesium, Total 20000 40000
Manganese, Total 50 100
Mercury 1 2
Nickel 100 300
Potassium, Total 2000 4000
Selenium, Total | 50 100
Sodium, Total 40000 80000
Thallium 2 4
Zing, Total 300 1000
Semi-volatile Organic Compounds - SW82708 ng/l.

Bis (2-ethylhexyt) Phthalate 35 70
Di-n-butyl Phthalate 30 60
Fluoranthene 10 20
Naphthalene 10 20
Phenanthrene 10 20
Phenof 10 20
Pyrene 10 20

Notes:

ug/l  micrograms per liter

ND Analyte not detected at or above RL

NC Not Collected

NA Discharge limit not established in agreement

DQE Flags:

J Estimated result based on QC data or reported below RL

NC

ND
14.4
ND
ND
7.58
ND
1.08
127
ND
2.89
ND
9.09
ND
ND
26.1

NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS

NS
NS
NS
NS
NS
NS
NS

6.11

ND
6.94
ND
ND

. 6.94

ND
ND
9.16
ND
1.27
ND
7.83
ND
ND
13.3

ND
ND
ND
98.7
ND
19600
NO
ND
ND
ND
10900
16.1
ND
ND
7734
1.51
20500
ND
33

ND
ND
ND
ND
ND
ND
ND

NC

ND

135
ND

ND

ND

ND

1.81
54.5
ND

6.11
ND

1.04
ND

1.02
321

N3
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS

NS
NS
NS
NS
NS
NS
NS

6.26

ND
7.76J
ND
ND

12 -
ND
ND
4.71
ND

0.822 J
ND
18.5
ND
ND
18

ND
ND
ND
99.9
ND
23000
ND
ND
382
1.44
12100
78.2
ND
ND
8394
0.984 )
24400
ND
42.7

ND
ND
ND
ND
ND
ND
ND

NC

ND
15.1
ND
ND
ND
ND
ND
8.42
ND
1
ND
0.704 4
ND
ND
1.1

NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS

NS
NS
NS
NS
NS
NS
NS

10f1
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TABLE 5:1 « 8¢
SYSTEM REPAIRS, 2003 THROUGH 2008
ANNUAL OPERATIONS REPORT - 2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN
Defense Depot Memphis, Tennessee
REPAIRS/REPLLACEMENT
RE\R? \;Iery Year oPercte_ent | ump Flowmeter Pressure Level Flow
e perational Pump Leads"™ Flowmeter Actuator Transducer Relay Relay Controller
RW-1 2003 67 1 1
2004 95 1
2005 100 1 1 1 1 1
2006 100
2007 95 1 1
2008 gg®?
RW-1A 2003 100
2004 97
2005 100 1 1 1 1
20086 99 1
2007 a1 1 1
2008 gq@ 1
RW-1B 2003 100
2004 85
2005 52 1 1 1 1 1
2006 94 1
2007 85 1
2008 g9 1
Rw-2 2003 100
2004 83
2005 42 2 1 1 1 3
2006 92 1 1
2007 97 :
2008 100@ 1 1 1
RW-3 2003 100
2004 98 1 2
2005 100 : 1 C 1
2006 100 2
2007 99
2008 100%@
RwW-4 2003 75
2004 78 A 2
2005 87 1 2 1
2006 81 1
2007 93 1 1
2008 100%@
RW-5 2003 100 2
2004 95 1
2005 55 1 1 2 1 1 1
2006 96 1 1
2007 94 2 1 1
2008 106

1of2
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TABLE 5-1
SYSTEM REPAIRS, 2003 THROUGH 2008
ANNUAL OPERATIONS REPORT - 2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN
Defense Depot Memphis, Tennessee

Recovery . Percent . RE?IRSIF:EPLQCEMENT Lvel
ear . ump owmeter Pressure Leve ow
Well Operational Pump Leads™" Flowmeter Actuator Transducer Relay Relay Controller
RW-6 2003 100
2004 97
2005 100
2006 100
2007 97 1 1
2008 g5 1
RW-7 2003 100
2004 92 1
2005 - 80 2 2 1
2006 84 2 1
2007 95 ‘ 1 1
2008 g™ 1 1
RW-8 2003 100
2004 88 1
2005 100
2006 95 1 1
2007 97 1
2008 ag® 1
RwW-9 2003 100 1
2004 98 1
2005 96 1 2
2006 100 1 1
2007 96 1
2008 100®
Notes:

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

Durn Field Groundwater IRA — Year Ten Revision 0

FIGURES
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FIGURE 5-1
TCE AND TOTAL VOC CONCENTRATIONS IN EFFLUENT

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

Defense Depot Memphis, Tennessee
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Annual Operations Report — 2008 March 2009
Dunn Field Groundwater IRA — Year Ten Revision 0

APPENDIX A

INDUSTRIAL WASTEWATER DISCHARGE PERMIT AGREEMENT NUMBER S-NN3-097



382

DR, WILLIE W. HERENTON - Mayar
KEITH L. McGEE - Chief Administrative Officer

DIVISION OF PUBLIC WORKS
DWAN GILLIOM - Director

Maynard C. Stiles Wastewater Treatment Plant

92

“1

Thursday, April 17, 2008

Mr. Michael Dobbs

Chief ES&OH Office

DES DDCEE (Memphis)
2241 Truitt Avenue
Memphis, Tennessee 38114

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

Dear Mr. Dobbs:

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

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

Sincerely, ‘
Akil AL-Chokhachi
Environmental Engineer

2303 North Second Street »+ Memphis, Tennessee 38127-7500 » (901) 576-4300
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[ ORIGINAL

S-NN3-097
.. DES-DDC-EE

Division of Public Works

Industrial Wastewater Discharge
Agreement

made by and between the
City of Memphis
and
D E S- D D C- E E ( Memphis)
| on
Méy 01, 2008

Approved by: LQ Y A
Dwhad Gilliom,.Director
‘Public Works
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1 City Of Memphis __S-NN3-097
b Industrial Wastewater Discharge DES-DDC-EE
;%‘0 Agreement

\TENNESBEE

»»» Jntent and Purpose « « «

The City of Memphis in enacting the reviséd Sewer. Use Ordinance deemed it necessary to, identify
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

in_tt;grifyof. the’ publicly’'owned treatment works.

The agreemerit serves as'a firm understanding between. the tser.and the City for a specified period
of time not to.exceed five (5) years. The parameters which have. been identified in this document réflect
the best estimate of the iiser as to the characteristics of his discharge and will remain in effect tintil
modified by amendments to,the discharge agreement. The allowable levels forcach parameter are

‘deterriiined by limitations imposed by-the Sewer Use Ordinanceé and for compounds, not specifically- .
limited by the Sewer Use Ordinance 6r EPA Catégorical limitations, the best professional judgement of”
"the City staff engineers and chemists. Primary in thé 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 devéloped and are part of the Sewer. Use Ordinance.

. Willful failure of an industrial user to report significant changes in.operations which afféct

D ES-D D C: E E ( Memphis) if responsible for.such discharge shall bé billed and shall pay for all
the expenses incurred by the City.in cleaning out; repairing, orrebuilding the.sewer.

.According to Section 33-173 of the Sewer. Use Ordinance; violations of the Discharge Agreemment

and the Sewer Use Ordinance requirements may result in' civil peralties-up to ten thousand dollars
($10,000) for éach day during which the.acts or omission continies or occurs..

Each industrial user discharging compounds regulated by the pretréatmiént program or other
programs identified.by the Environmental Protectior Agency (EPA) must also pretreat to the point as
required by the EPA. 'In addition to this, the State of Ténnesseé‘-has-i;iefigiﬁca'cenain allowable levels

“for incompatibles entering a Ful__}licly owned treatment works. The retreatment values set by. the City
.are listed in Table 1-and Tab ¢ 2, Section 33-104 of the Sewer Use S;djﬁance. ' )

~ Wastewater discharge agreemenis are issued to a specific user for a specific operation:
A wastewater. discharge agreement shall not be reassigned or transferred orsold to'a new owner;
new user different premises, or a new or-changed operation which will éign'iﬁi:antly affect wastewater
characteristics; Section 33-85 of the Sewer'Use Otdinance. ;
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City Of Memphis | _S.-NN3LO"97, '

Industrial Wastewater Discharge DES-DDC-EE
Agreement '

»»» Intent and Purpese « « «

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(f) of the
Sewer Use ordinance,

According to Section 33:110 of the Sewer Use Ordinance, the Industrial User shall notify the
Control Authority immediately in.the event 6f spill, bypass, upset and slug or accidental discharges,
including any discharges that would violate a prohibition under.Section 33:103; with pracedures
for the Tollow-up written notification’ within five days: Whenthe Control-Authority evaluate:
Industrial User for slug discharge contél plan, if not required then, the the Indiistrial User shall.
submit a signed statement stating that there is no potential nor.any, need for developing such a plan.
However, if required then thi¢ Gontrol :Auithority will attach a copy of the plan'to this Agreement.
the plan to this Agreement. ‘ ' ‘

> - #m

. Whereas, Chapter 33 6f the Code of Ordinances of the City f Meimphis requires that "dischargers

to'the municipal ‘wastewater treatment fapiiitieg,designgted by the approving authority as requiring
agreements shall niot discharge to‘the system:without said-agréement"; and

Whereas, DES-DD C-EE ( Mempbhis) located at 2163 Airways Blvd, Bldg 144 desires to
discharge to the Memphis sewer system; and

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

Now therefore, DES-DDC-EE ( 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, 2008 to April 30, 2013.

City of Memphis DES-DD C- EE ( Memphis)



Al

A2

A3

A4

Ab

AS.

TENNESSEE/

Corporate Name

Corporate Address

Company Name

Mailing Address

Facility Name
Facility Address

Contact Official
Title ’
Phone

Signing Official
Title
Signee Address

[DES DD C EE (Meimphis)

982 9¢
Indust g;%g;gzgg?'gischar e EI NIN[ 3 I 097
r J DES.DDC.EE
Agreement =

~ StartDate o Expiratioﬁ Date

[ Mayor2008 ] ‘[ apri30203 ]
-DES-DDC—EE(Memphls) ~ ~

2241 Truitt Avenue T

Memphxs _ 7 . TN |[B8114 _

|DES—DDC~EE(Memphls) 3 _

LU

|2241 Truitt Avenue
[Memphis

TN ] (38112

[224“1 Truitt Avenue

Mompbis ]

Tﬁlls’in 14

[Michael A. Dobbs

Chief E'S & O H Office

Ll

[gin 7706956

WII\-rIich-a-el Ar Dobb; B C L — T

[Chief E S & O H Office -

DD C Whs1, Bay 3, 2001 Mission Dr. Dr.

New Cumberland T I

[Pa] 17010-;600 ‘

I certify that the information contamcd 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
beliel, such mfonnatlon 1s true, complctc and correct.

Autharized Industrial User Representative; Signature/Date

Page 1
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City Of Memphis | SNN3-007
Industrial Wastewater Discharge | _DES-DDC-EE
Agreement

SECTION B - FACILITY OPERATIONAL CHARACTERISTICS

B.1 Description of manufacturing or service activities

The operation to be permitted is a ground water recovery system located in
an open area, Dunn Field, adjacent to the northern perimeter of the DDMT
main installation. The DDMT facility is currently being closed with the
intent of transferring much of the facility to private ownership.

Manufacturing of goods does not oeccur in the Dunn Field portion of the
facility.

#*Note: The ground water (GW) recovery and discharge system will operate on al
continual basis once the system is completely operational. The federal
government will operate and maintain the system.

B.2 Standard Industrial Claé;sipf:réa.iionk"s)‘

»[om] o[ ] e[ o[ e[ [

B.3 Weekly days of operation are [7-;'dﬁys[Week (GW) 7 ) —Ii

B.4 The hours of operation and the number of employees per shift.

Times Number of E}'nployees
Shift Starmtw Weekday Saturday Sunday
Day  "8:00 ani . 1. .} ,{

Il;
Il
Il

B.S Is production operation subject to seasonal variation? ‘NG
If so, complete the following: —

a. Seasonal maximum wastewater discharged into the municipal sewer system is

| 7 7 ] gallonsiday, during the months of [ ] ] -
b. Seasonal minimum wastewater discharged into the municipal sewer system is
[ | gatlonsiday, during the months of | o N

Page 2
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City Of Memphis [__S-NN3-097
Industrial Wastewater Discharge | DES-DDC-EE |
- Agreement

B.6 Description of other operational schedule characteristics / scheduled shutdown

No operational variations are currently planned. The pumping rate may be

if required.

Tpis discharge agreement application is for the following groundwater
recovery system: )

* One 40 - gpm wells

* One 50 - gpm wells

* Five 60 - gpm wells

discharge flow of 390 gpm (0.562 mgd)

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,

altered based on the hydraulic capacity of the city sewer collection system,

This seven well groundwater recovery system will result in a total estimated

Requests for permits for additional wells beyond the seven identified may -be

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

Fluctuations in the disché:gquf’tha}sgstem=may;66dur'du§vtq*chapggsrin
ground water conditions. The discharges described .in' Section B.6: are
expected to be maximum discharges.

Page 3



982 gg
City Of Memphis ~S-NN3-097
Industrial Wastewater Discharge | DES.DDC-EE -
Agreement '
B.8 Raw Materials
Type 7 ' ) o Quanttty Units
RTA S |
[ _
|
L.
—




Industrial Wastewater Discharge |

B.9 Catalysts, Intermediates
Type

982 150

City Of Memphis

TSNN3097

DES-DDC-EE .

Agreement

Quantity  Units

N/A

{.

i

LA

!l

TTTT

— S | R E—
I | S |
————
e —| ——
I | R | I

n

l{

-

— —

Y E—— | ——
—————1
E———————
———==
: ——

Il

|

—

1
T
L
[1T]

|

il
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City Of Memphis __ S-NN3-097
Industrial Wastewater Discharge | DES-DDC-EE
Agreement
B.10 Principal Products
Type 7 ) Quantity _ Units o
No Manufacturing Activities [ L . ]
[ | _ |
_ | N | |
| I | I—

Page 6




City Of Memphis
Industrial Wastewater Discharge
Agreement
B.11 Byproducts and Waste Products

Type Quantit§ _

Units

98> 102

S-NN3-097

"~ DES-DDC-EE
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City Of Memphis [ sNN3g97
Industrial Wastewater Discharge DES-DDC-EE ~_ |
Agreement

B.12 Components of Non-contact Cooling Water

Type _ Quantity Units

N7A .

I
|
L

Page 8
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City Of Memphis [ SNN3097
Industrial Wastewater Discharge | DES-DDC-EE
Agreement

B.13 The person (or position) on the plant site who shall be contacted for emergency situations
during plant operating hours.

Name  iMichael A. Dobbs _ '. . ) : . . H_ *:I
i . . ’ I

Tt |Environinental Projéct Manage

Phone [I’117)=770’:-695‘0w, _

B.14 The person(s) who shall be contacted at any time during emergency situations.
Name Phone

Michael A. Dobbs | [ommmoesse ]

3

e e
[ — e

B.15 Description of spill prevention controls and counter measure plans / accidental and
slug discharges to the process discharge or to the sanitary sewer system.

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

rd

Page 9



City Of Memphis

Industrial Wastewater Discharge |

Agreement

SECTION C - WATER USAGE CHARACTERISTICS

982 195

[ S-NN3-097
DES-DDC-EE

C.1 MLG&W Account number(s)

[T21708000

C.i4 f. & C.5 a. - Recovered ground.
water only

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

C.3 Annual water usage by source:

C.4 Daily average water consumption:

C.5 Daily average water discharge:

From
a. Public water supply
b. Private well
c. Surface stream

In

Process (industrial)
Non-contact cooling
Boiler Feed

Product
Domestic/Sanitary
Other

-0 o0 o

_To_
Wastewater sewer
Storm drain
Waste hauler
Evaporative loss
Product

® & p T ®

Page 10

Million Gallons Per Year

[~ 561,600]

Gallons Per Day

[ 561,600
[ ]
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City Of Memphis ~_ S-NN3-097
Industrial Wastewater Discharge (___DES-DDC-EE
Agreement

SECTION D - WASTEWATER CHARACTERISTICS

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

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

Daily Average Instantaneous
(Monthly Average) (One Day)
Maximum Level Maximum Level

Parameter . mg/l Ibs/day mglt Ibslday
Biochemical Oxygen Demand  (BOD,) | 250000] 1.170. 9?| [ 400 ooo] 1.873.498]
Total Suspended Solids [~ 300. 000 1,406.123] | 500 ooo] 2,341 eﬂ
Total Solids | 7 [ b ]
Oit & Grease (Hydrocarbons) L. T TL .} B
Oil & Grease (Total) (10600 e837[ 10:000__ 45.837]
Ammonia Nitrogen (NH 5 N) L 1 i [ ]
Total Kjeldah! Nitrogen (TKN) C 1 )| R
- " Pounds:
Alkalinity - (Pounds of 100% sulfuric acid per day. See Attachment) I:j”'

Acidity  (Pounds of 100% sodium hydroxide per day. See Attachment) 3

Minimum  Maximum

Maximum Temperature {Degrees Fahrenheit) '

PH Range (Standard Units) ~ (See Attachment) r 55 " 100
D.2 Description of wastewater sampling location. Method of sam ple collection see attachment B

Sampling point is at the final discharge prior to the CJ.ty Sanitary Sewer.

No ?r::.or:.ty Polliitants or ‘other: substances listed in Appendix A are .being
discharqed into the. sanitary jsewer.

Note: Blank = parameters not quantified.

Page 11-1
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City Of Memphis [ s-NN3-097
Industrial Wastewater Discharge | = DES-DDC-EE
Agreement

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

PAGE 1 OF 2 Ground Water with a flow of  561,600gallons / day
Daily Average instantaneous
{Monthly Average) (Cne Day)

Maximum Level Maximum Level
Parameter : PPNClass mg/| {bs/day mg/| Ibsiday
1,1,1-trichloroethane [ 11]volat | 001 o047 . 0029  0.094
[1.1,2,2-tetrachioroethane || 15]volat || 0.500] 2.342]] 1.00q] 4.684]
[1,1,2-trichloroethane [ _14]volat ]| 0.05q 0234 o.100] 0.468]
(o |1,1-dichloroetl'-|_ane - ] __|[ 13]votat ]| 0.01q 0.047] 0.02q] 0.094]
'[1.1—dichloroethene [ voita || 0.050) 0.234) 0.100] 0.468|
4 [Acetone. ' — [ voiat || 2.000 9367 40000 18739
(7 Auminum. _ [ Ivetal]] 5000 23419 10000  46.837]
V/Mimc_ﬁy | (1 ra]Metar || oood 0028 0013 0.056|
 [Rsenic J[118Metal ][ o04d  0.187 o10q o468
. [Barium - [ IMetar]___zood ___s67| aood 18739
7 |Bis (2-ethylhexyl) Phthalate" ~|| 66[semiv]| 0.035 o164 o007 0.328]
[Cadmium (total) |[118Metal ][ 0.01q, 0.047]| 0020 T0.094]
4/ [Calcium:.— - .~ ][ Metar][___4c0oq 1e7.350]  so.00q 37470
'IC'awrbon*Tetrachioride (tetrachlor-) ] 6|Vo|a?|[ _0.020], 0094 0.04d 0.187]
[Chicroform (trichlofomethane) |\| 23\Volat || o0.10q ' 0.468]] 0.2oo|' 0.937]
.+’ |Chioromethane [ [eemwl| 0.01q] 0.047)f 0.02q] 0.094]
{Chiromium (total) J[119[Metal ][ 020~ 0937 0.400] 1.873]
[Cis1,2-dichloroethene [ _velat [~ 008 o7  oiod  oaes
. [Copper (total) ' | [720[Metal || 0600 2810 1200 - 5620
[Di-n-butyl Phthalate ][ 68semiv]| 0.030) 0.141| 0.060] 0.281)
{Fluoranthene |[ 39[semiv][ _~ 0.019 0.047 — " 002d T 0.094]
firon ) TMetar ] 75000 _ 7ozse| 30000 140517
|Lead (total) _ _ |[122Metal ][ 0.150 0.703) 0.300] 1.408]
+/|Magnesium L [Metal | 20000 93675 40.000  187.350]
»Manganese || Metal ]| 0.05(] 0.234) 0.100] 0.468]

Page 12 -1
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S-NN3-097

City Of Memphis
Industrial Wastewater Discharge _DES-DDC-EE
Agreement

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

|

I

PAGE 2 OF 2 Ground Water with a flow of 561,600gallons / day
Daily Average InsIantaneous
{Monthly Average) (One Day)

Maximum Level Maximum Level

Parameter PPN Class mg/l Ibs/day mg/| tbs/day
[Mercury |{ 123]Metal || 0.001] 0.003]| 0.002 0.009]
[Methylene Chloride {dichlorometh-) |[ 44|vorat || 0.01q] 0.047] 0.020] 0.094]
[Naphthalene |[ 55[semiv]| 0.01q] 0.047| 0.02q] 0.004]
[Nickel (total) |[124[Metal || 0.109 0.468]| 0.300] 1.405]
[Phenanthrene |[ 81][semiv|| 0.010) 0.047] 0.020] 0.094]
¥ |Phenol || 65isemiv]| 0.01¢] 0.047|| 0.020] 0.094|
|Potassium [ Metal || 2.000) 9.367]| 40000 18.735)
|Pyrene |1 84]semiv]] 0.01q] 0.047|| 0.029) 0.094|
|Selenium || 125]Metal || 0.050] 0.234) 0.100] 0.468]
[Sodium [ [Metal || 40.0000  187.350] 80.000  374.700]
[Tetrachloroethylene (perc- & Tet-) || 85[Semiv]| 0.060] 0.281]] 0.120] 0.562]
[Thallium || 127|Metal || 0.002] 0.009]] 0.004 0.019]
[Toluene || 8s]volat || 0.020] 0.094] 0.040] 0.187]
[Trans-1,2-dichloroethene [[ |volat ||  0.059 0.234 0.100] 0.468|
| Trichloroethylene (trichloroethe-) ][ 87|volat || 0.400] 1.873]| 0.800] 3.747]
[Zinc (total) || 128]Metal || 0.300 1.408)| 1.000) 4.684|
I Ll | | I |
I Ll I | I )
I | | [ I |
| L I | I |
| L[ I | I |
| Ll I | I |
I Ll I | | |
I I I | |
I I I I |

i?‘I K‘:—& v-«.lsz.-_.;ﬁ/ .pég/ma,([/ 125 f’/‘/éj{’__ /Z/‘if,‘ 7ZJ
R A A
[2/4 6§

Page 12:3
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City Of Memphis ' S-NN3-097
) Industrial Wastewater Discharge | _ DES-DDC-EE
Agreement -

SECTION D - WASTEWATER CHARACTERISTICS

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

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

Daily Average Instantaneous
{Monthly Average) {One Day)
_ Maximurm Level Maximum Level
Parameter mg/l Ibsfdgy mg/| Ibs/day
Biochemical Oxygen Demand (BODy) [ [ ) T ] j
Total Suspended Solids [ I ]L ] [ j
Total Solids N ¢ | 1
Oil & Grease (Hydrocarbons) . | I ] ]
Oil & Grease (Total) [~ | NN [ ]
Ammonia Nitrogen (NH 5 N) ’]_ /| NN i -}
Total Kjeldahl Nitrogen (TKN) L [ . ] -] ]
_ - Pounds

Alkafinity (Pounds of 100% sulfuric acid per day. See Attachment) I:]
Acidity (Pounds of 100% sodium hydroxide perday. See Attachment) |:|

Minimum  Maximum

Maximum Temperature (Degrees Fahrenheit) "

PH Range (Standard Units)  (See Attachment) 1 [ ]
D.2 Description of wastewater sampling location. Method of sample collection see at{éghment.

|This” page is inserted due to additional space required for pPriority’
pellutants (Page 13-2).

Page 11-2
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City Of Memphis — SNN3097
Industrial Wastewater Discharge DES-DDC-EE
Agreement

'D.4. The person or laboratory responsibie for wastewater sampling and analysis
[The name orf the laboratory will be provided onge:a contract is in place, thel
droundwater recovery system (described in B : 6) is installed, and sampling
Begins.
I
D.5 Type and description of wastewater metering and sampiing facilities )
A continuous direct reading meter, -

flow totalizer, and sampling tap will be:

provided just prior to the discharge pipe leaving DDMT property.

D.8 Any batch wastewater discharges?

. If yes, describe type, volume, strength and time of discharges

Pags 13
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City Of Memphis: __S-NN3-097
Industrial Wastewater Discharge | DES-DDC-EE
Agreement
D.7 Is wastewater treated prior to discharge into the municipal sewer system?

If yes, complete the following:

a. Description of unit processes used and wastewater quality before and after treatment

: -

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

¢. Description of quality testing or process control methodology which shall ensure
acceptable freatment levels

Page 14
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City Of Memphis [ SHNN3097T
Industrial Wastewater Discharge | DES-DDC-EE
Agreement ‘

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

E.1 The area of plant site in acres ‘ '-54::17,1_,_ .

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

Ths proposed layont of the groundwater rocovery wells and piping system
| are ghown on lhe figure provided in Attachment 2, Croundwuter from thae
recovery wella will be combined into a eommnon pipeline, conveyed and
discharged (i.e., eingle dischurge) into the sewer manhale located at

Rozello SBtreet on the South side of Cane Creek (as shown on the
Attachment 2 figure].

Initally, the groundwater disclarge rates will be ‘approximately’ 330 gpm.
Each well will be brought.on-line by distherging -flow: from an_f=hour;
period into a holding tank. Th@ grolindwiter in the hulding fank will be
analyz2ed to confirm concentratiohs ara below. the proposed discharge
limits, prior to discharge to thc sewer aystem.

Page 15-1
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City Of Memphis

S-NN3-097

Industrial Wastewater Discharge

DES-DDC-EE

Agreement

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

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

E.1 The area of plant site in acres

OF 3

PART 2

-Sampling point is at the final discharge prior to the City Sanitary Sewer.
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City Of Memphis [ s-NN3097

Industrial Wastewater Discharge | DES-DDC-EE
Agreement

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

E.1 The area of plant site in acres 64.11

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

Page 15-3
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~ City Of Memphis
Industrial Wastewater Discharge
Agreement

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

I82 115

S-NN3-097

DES-D DC-EE

PART 1 OF 1

See attached plan.”

Page 16 -1



City Of Memphis
Industrial Wastewater Discharge
Agreement

E.4 Flow diagram of materials or processes

982 116

S-NN3-097

DES-DDCEE _

PART 1 OF 1

A ’ =

Page 17-1
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City Of Memphis o S-NN3-097
Industrial Wastewater Discharge {___DES-DDC-EE
Agreement

E.5 Diagram and description of areas with quantified acreage where storm waters (run-off)
are discharged into the municipal sewer system

Storm water total acreage

PART 1 OF

No storm water is being discharged into the sanitary sewer. o o

Paga 18-1
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City Of Memphis [ SNN3-097
Industrial Wastewater Discharge |  DES-DDC-EE
Agreement
SECTION F - SELF-MONITORING SCHEDULE PART 1 OF 1

F.A The seif monitoring requirements to be performed and/or reported to the City of Memphis.

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

g — -

According to Section 33-83 of the Sewer Use Ordinance, if sampling
performed by an Industrial User indicates a violation, the User shall notify
the Control Authority within 24 hours of becoming aware of the violation..
.IThe User shall repeat the sampling and analysis and submit the results of
‘Ithe repeated analysis to the City within 30 days after becoming aware of thé
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.

é. SELF-MONTITORING REQUIREMENT:

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

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

pH

VOCs (SWB46 Method 8240) 4
SVOCs (SW846 Method 8270)

TAL Metals (EPA 200 Series)

'|B. REPORTING .REQUIREMENT:

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

21 Semi-annual Reports detailing all analyses of samples cecllected shall be
submitted in June & December. :

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

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

excavation of hazardous materials or any wastewater other than recovered
groundwater shall not be discharged into the sanitary sewer without a -
written approval from the City of Memphis.

Page 19 -1

A spill of any material or contaminated stormwater run-off as a result of an.
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-

City OF Memphis " S-NN3-097
Industrial Wastewater Discharge |.__DES-DDC-EE _
Agreement
SECTION G - COMPLIANCE SCHEDULE PART 1 OF 1

G.1 The compliance schedule as required to meet categorical pretreatment standards and other

requirements required by the City of Memphis pretreatment program.

None required

Page 20 -1
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City Of Memphis . S-NN3-097 |
Industrial Wastewater Discharge | __ _DES-DDC-EE |
Agreement
SECTION H - HAZARDOUS MATERIALS PART 1 OF 4

H.1 All hazardous, toxic, noxious or malodorous materials used, produced or formed
as by-product or waste.

INOT APPLICABLE FOR DDMT. INSTALLATION. ~— ~ ~°7° = - - - T

DUNN FIELD:

burial sites within Dunn Field have the following suspected buried
contaminants:

thiodiglycol

arsenic

chloroform

ammonia hydroxide
acetic acid

ammonia salts

metals
orthotoluidine dihydrochloride
VOCs .,

SVOCs

methyl bromide
nitric acid PAHs
trichlorocacetic acid
sulphuric acid
hydrochloric acid
lead

pesticides

Historically, Dunn Field was used as a burial area on DDMT. The individual

Page 21 -t
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City Of Memphis | S-NN3-097
Industrial Wastewater Discharge | __ DES-DDC-EE
Agreement
SECTION | - ATTACHMENTS PART 1 OF 1
.1 Summary of Attachments

Appendix A, B, C, & D

Sewer Use Ordinance Table 1 & 2
]

Sara 312 Tier Two Emergency and Hazardous Chemical Inventory

Page 22 -1
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January 2008 Monthly Discharge Report
Groundwater Recovery System
Dunn Field, Memphis Depot, Tennessee

e’M Project Number 3202-041-01-10

Groundwater Recaovery System (GWRS) Operation - January 2008

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

Site visits During Month:

Site visits were performed by €M on 4 January, 11 January and 18 January, 24 January, and 31 January 2008. Tasks included collection of flow rates, reviewing system operations,
and performing systerm maintenance and repair.

System Operational Notes:

All recovery wells were continuously online during January 2008 with the exceptions noted below. A sample of the system effluent was collected on 8 January and analyzed for VOCH
only. Also, an additional 17,627 gallons of water (stormwater from excavation activites) was discharged via the IRA system on 3 January after approval was granted by the City of
Memphis.

Svstem Maintenance and Repairs Summary:

On 11 January, debris was removed from the totalizer at RW-1B, adjustments were made to the valves at RW-5 to limit pump cycling, and the timer relay in RW-6 was replaced after
that well was found to be offline. RW-2 and RW-7 were offline on 29-30 January apparently due to an electrical storm on the evening of 29 January, both wells restarted on their gwn
RW-1 was out of operation intermittently on 17-18 and 30-31 January because the manual ball valve was loose and closing on 11s own; the valve will be replaced i early February

Alarm Summary:

No alarms noted.

Upcoming Activities

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

January 2008 GWRS Discharge (gallons). 2,461,474
Approved One-Time Discharges (gallons) 17,627
January 2008 Effluent Discharge Volume (gallons): 2,479,101
January 2008 ‘Average Discharge Flow Rate (GPM) 55.1
January 2008 Maximum Discharge Flow Rate (GPM} 57.8
January 2008 Minmum Discharge Flow Rate (GPM) 502

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

Total Flow {Gallons) - Based on Average Flow Rate

Well 1.D. Percent Uptime Average Operating Flow Rate (GPM) . " "
- During Operational Period
RW-1 86.8 0.2 7815
RW-1A 100 1.6 71,448
RW-1B 100 20 B7,661
RW-2+ 98.3 1.6 68,033

RW-3 100 19 84,891
RW-4 100 - 33 149,379
RW-5* 100 1.2 54,879
RW.6 70.2 . 5.6 176,017
RwW-7 91.1 53 215,458
RW-8 100 ) 14.6 649,736
RW-9 100 19.9 889,392

* Pump cycling {non-continuous flow), therefore average flucrites for these wells were calculated from 10tahized flow readings for'the month of January 2008

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

Mass removal 15 calculated based on daily flow rates and the most recent analytical data
Cumulative amounts reflect contaminant removal since initial system startup.

Contaminant Mass Removal; January 2008: 0.54 Ibs TCE; 1.53 Ibs Total VOCs
Cumulative: 366.27 Ibs TCE: 907.05 lbs Total VOCs

Total System Effluent through 31 January 2008 (gallons}: 297,208,741 .

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

Dunn Field Discharge Report {rev. 1} Page 1 of 1 Date Submitted: 27 February 2008
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February 2008 Monthly Discharge Report
Groundwater Recovery System
Dunn Field, Memphis Depot, Tennessee

e’M Project Number 3202-043-01-10

Groundwater Recovery System (GWRS) Operation - February 2008

Duration of System Operation: 1-Feb-08
29-Feb-08

Site visits During Month:

Site visits were performed by €M on 1 February, 7 February, 15 February, 21 February, and 28 February 2008. Tasks included collection of flow rates, reviewing system operations,
and performing system maintenance and repair,

System Operational Notes:
All recovery wells were continuously online during February 2008 with the exceptions noted below. Also, an additional 43,310 gallons of water was discharged via the IRA system onj
6 February after approval was granted by the City of Memphis, Approximately 41,096 gallons was storm water from RA actvities and 2,014 gallons was condensate from the Fluvial
SVE system.

System Maintenance and Repairs Summary:

As reported last month, the manual ball valve at RW-1 was closing on its own. The vatve was replaced with a gate valve on 5 February. The impeller in the totalizer at RW-8 was
replaced on 25 February. The non-functioning impelier did not affect the well's uptime. Each well was offline less than one hour for their respective repairs.

Alarm Summary:

No alarms noted.

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

February 2008 GWRS Discharge (gallons): 2,354,050
Approved One-Time Discharges (gallons) 43,110
February 2008 Effluent Discharge Volume {gallons): 2,397,160
February 2008 Average Discharge Flow Rate (GPM) 56.3
February 2008 Maximum Discharge Flow Rate (GPM) . 568
February 2008 Minimum Discharge Flow Rate {GPM) 55.5

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

Total Flow (Gallons) - Based on Averapge Flow Rate

Well LD, Percent Uptime Average Operating Flow Rate (GPM) During Operational Period
Rw-1 99.9 1.5 63,442
RW-1A 100 1.7 71,545
RW-1B 100 1.5 64,598
RW.-2* 104 1.6 64,777
RW-3 . 100 1.8 75,665
RW-4 100 33 135,774
RW-5* 100 12 52,194
RW.6 100 56 232,205
RW-7 i00 53 220,647
RW-8 999 143 596,308
RW-9 100 19.9 833,047

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

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

Mass removal 15 calculated based on daily flow rates and the most recent analytical data.
Cumulative amounts reflect contaminant removal since initial system startup.

Contaminant Mass Removal; February 2008: 0.51 Ibs TCE; 1.47 Ibs Total VOCs
Cumulative: 366,79 Ibs TCE; 908.51 ths Total VOCs

Total System Effluent through 29 February 2008 (gallons); 199,562,791

Prepared by: SLH 3/7/08
Checked by: TH 3/7/08

Dunn Field Discharge Report 10of 1 Date Submitted: 11 March 2008
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March 2008 Monthly Discharge Report
Groundwater Recovery System
Dunn Field, Memphis Depot, Tennessee

e’M Project Number 3202-043-01-10

Groundwater Recovery System (GWRS) Operation - March 2008

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

Site visits During Month:

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

System Operational Notes;

All recovery welis were continuously online durning March 2008,

Systemn Maintenance snd Repairs Summary:

Desiccants were replaced in each well box on 14 March.

Alarm Summary:
No alarms noted.

Upcoming Activities

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

March 2008 GWRS Discharge (gallons): . 2,491,275
Approved One-Time Discharges (gallons) 0
March 2008 Effluent Discharge Volume (gallons): 2,491,275
March 2008 Average Discharge Flow Rate (GPM) 56.2
March 2008 Maximum Discharge Flow Rate (GPM) 57.3
March 2008 Minimum Discharge Flow Rate (GPM) 55.3

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

Total Flow [Gallons) - Based on Averape Flow Rate

Well 1D, Percent Uptime Average Operating Flow Rate (GPM) During Operational Period
RW-1 100 0.2 8,623
RW-1A 100 15 65,631
RW-1B 100 1.7 76,427
RW-2* 100 1.5 66,324
RW-3 100 1.8 79,880
RW-4 100 33 145,520
RW-5* 100 13 57,162
RW-6 100 5.5 246,902
RW-7 100 53 235,820
RW-8 100 14.4 643,508
RW-9 100 198 884,660

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

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

Mass removal 15 calculated based on daily flow rates and the most recent analytical data,
Cumulative amounts reflect contaminant removal since inttial system startup.

f
Contaminant Mass Removal; March 2008: 0.54 Ibs TCE; 1.55 Ibs Total VOCs
’ Cumulative: 367.33 Ibs TCE; 910.07 1bs Total VOCs

Total System Effluent through 31 March 2008 (gallons): 302,054,066

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

*

Dunn Field Discharge Report Page 1 of 1 Date Submitted: 9 April 2008
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April 2008 Monthly Discharge Report 982 126
Groundwater Recovery System

Dunn Field, Memphis Depot, Tennessee

e’M Project Number 3202-043-01-11

Groundwater Recovery System (GWRS) Opceration - April 2008

Duration of System Operation: 1-Apr-08
30-Apr-08

Site visits During Month:

Site visits were performed by ¢Mon3 Apnil, 10 April, 18 April, and 24 April 2008. Tasks mcluded collection of flow rates, reviewing system operations, and performing system
maintenance and repair.

Systemn Operational Notes:

All recovery wells were continuously enline during April 2008 with the exceptions noted below. Semiannual groundwater samples were collected from the manitoring wells, recovery|
wells and effluent discharge. All samples were analyzed for VOCs. The effluent sample was also analyzed for SVOCs, metals, and pH in accordance with the discharge permit, Also,
approximaiely 17,000 gallons of water was discharged via the [RA system on 30 Apnl afler approval was granted by the City of Memphis.

System Maintenance and Repairs Summary:

RW-8 was discovered to be offline during the inspection on 3 Apnl 2008. The cause was attributed to a bad electrical breaker. The breaker was replaced and RW-8 is now online.
The discharge totalizer was discovered to be not functioning on 10 April; it has been sent to the manufacturer for diagnosis and repair. All recovery wells were offline for a two-hour
period on 16 April for the semi-annual sampling event. RW-7 was found to be shutting down and restarting at random times near the end of the moath. Diagnosis is scheduled 10
occur in early May.

Alarm Summary:

No alarms noted.

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

April 2008 GWRS Discharge (gallons) 2,491,275
Approved One-Time Discharges (gallons) 17,000
April 2008 Effluent Discharge Volume {(gallons): 2,508,275
April 2008 Average Discharge Flow Rate (GPM) 56.2
April 2008 Maximum Discharge Flow Rate (GPM) 57.3
April 2008 Minimum Discharge Flow Rate (GPM) 55.3

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

Total Flow (Gallons) - Based on Average Flow Rate

Well L.D. Percent Uptime Average Operating Flow Rate IGi’M] Duri " ?
uring Operational Period
RW.-1 997 0.2 6,732
RW-1A 997 1.4 59,837
RW-1B 99.7 1.7 73,192
RW.2* 99.7 1.2 . 53,539
RW-3 99.7 1.5 66,023
RW-4 997 3.2 137,985
RW-5* 99.7 . 1.3 55,579
RW-6 997 5.6 239,402
RW-7 922 ., 56 223,630
RW-§ 90.2 144 360,301
RW-9 99.7 19.8 852,753

* Pump cycling (non-continuous flow), therefore average fluonites for these wells were calculated from totahzed flow readings for the month of April 2008

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

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

Contaminant Mass Removal: April 2008: 0.28 Ibs TCE; 0.96 1bs Total VOCs
Cumulative: 367.60 1bs TCE; 911.03 Ibs Total VOCs

Tota) System Effluent through 30 April 2008 {gallons): 304,382,089

Prepared by SLH 5/9/08

Dunn Field Discharge Report Page 1 of 1 Date Submitted: 12 May 2008
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May 2008 Monthly Discharge Report
Groundwater Recovery System
Dunn Field, Memphis Depot, Tennessee

e’M Project Number 3202-043-01-11

Groundwater Recovery System (GWRS) Operation - May 2008

Daration of System Operation: 1-May-08
31-May-08

Site visits During Month:

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

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

System Maintenance and Repairs Summary:
As reported last month, RW-7 was found to be shutting down and restarting at random times, The level relay was not functioning properly, was re-calibrated on 4 May 2008 and the
well is operating properly. RW-1 A was discovered to be offline on 21 May and was determined to need replacement. A new pump was ordered and will arrive the week of 2 June
2008.

Alarm Summary:
No alarms noted.

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

May 2008 GWRS Discharge (gallons): 2,455,466
Approved One-Time Discharges (gallons) 0
May 2008 Effluent Discharge Volume (gallons): 2,455,466
May 2008 Average Discharge Flow Rate (GPM) . 55.0
May 2008 Maximum Discharge Flow Rate (GPM) 56.2
May 2008 Minimum Discharge Flow Rate (GPM) 50.6

.

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

Total Flow {Gallons) - Based on Average Flow Rate

Well LD, Percent Uptime Average Operating Flow Rate (GPM) During Operational Period
RW-1 100 0.1 6,237
RW-1A 60.3 1.3 34,632
RW-1B 100 18 78,881
RW-2* 100 1.5 68,845
RW-3 100 1.2 55,112
RW-4 100 3.4 151,208
RW-5* 100 1.4 61,966
RW-6 100 5.6 249,882
RW-7 949 5.0 209,877
RW-8 100 19.8 882,338
RW.9 100 14.4 642,799

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

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

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

Contaminant Mass Removal: May 2008: 0.27 1bs TCE; 0.95 Ibs Total VOCs
Cumulative: 367.88 Ibs TCE; 911.97 Ibs Total VOCs

Total tern Effluent through 31 Mayv 2008 (pallons): 306,837,554

Prepared by: SLH 06/09/08

Dunn Field Discharge Report Page 1 of 1 Date Submitted: 9 June 2008
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June 2008 Monthly Discharge Report
Groundwater Recovery System
Dunn Field, Memphis Depot, Tennessee

e’M Project Number 3202-043-01-11

Duration of System Operation:

Groundwater Recovery System (GWRS) Operation - June 2008

1-Jun-08
30-Jun-08

Site visits During Month:

Site visits were performed by e’M on 5 June, 13 June, 19 June, and 26 June Tasks included collection of flow rates, reviewing system operations, and performing system maintenance

and repair.

System Operational Notes:

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

System Maintenance and Repairs Summary:

The pump at RW-1A was replaced on 2 June. However, RW-1A was shulting off and restarting at random times throughout the month  Troubleshooting activities did net reveal the
cause. The pump is now operational and will continue to be monitored.

Alarm Summary:
No alarms noted.

Upcoming Activitics

Weekly site visits {o the groundwater recovery system for operations and maintenance are scheduled for June 2008.

June 2008 GWRS Discharge (gallons) 1,006,626

Approved One-Time Discharges (gallons) 63,451

June 2008 Effluent Discharge Volume (gallons): 1,070,077

June 2008 Average Discharge Flow Rate (GPM) 233

June 2008 Maximum Discharge Flow Rate (GPM) 57.2 \
June 2008 Minimum Discharge Flow Rate (GPM) 87

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

Total Flow (Gallons) - Based on Averape Flow Rate During

Well I.D. Percent Uptime Average Operating Flow Rate (CPM} " "
Operationat Period

RW-1 100 0.2 * 10,017 *
RW-1A 551 15 35412
RW-1B 100 2.1 89,747

RW-2 100 21 90,189

RW-3 100 [.0 44 401

RW-4 100 37 159,532
RW-5* 283 1.8 21,708

RW-6 283 5.6 68,735

RW-7 283 53 64,820

RW-8 28.3 14.4 176,393

RW-9 283 198 242 543

* Pump cycling {non-continuous flow), therefore average flucrites for these wells were caleulated from totalized flow readings for the month of June 2008,

System Effluent Samples Coltected:

Contaminant Mass Removal:

The most recent effluent analytical results are from Apnil 2008,

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

June 2008: 0.17 Ibs TCE; 0.54 Ibs Tetal VOCs
Cumulative: 368.05 Ibs TCE; 912.51 lbs Total VOCs

Total System Efftuent through 30 June 2008 (gallons): 307,844,180
Prepared by: SLH 07:07/08
Checked by: TCH 07/08/08
Dunn Field Discharge Report 10f1 Date Submitted:; 9 July 2008
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July 2008 Monthly Discharge Report 982 129
Groundwater Recovery System
Dunn Field, Memphis Depot, Tennessee
e’M Project Number 3202-043-01-11

Groundwater Recovery System (GWRS) Operation - July 2008

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

Site visits During Month:
Site visits were performed by &Moan3 July, 11 July, 18 July, and 25 July Tasks in¢luded cellection of flow rates, reviewing system operations, and performing system maintenance
and repair. .

System Operational Notes:

RW-5 through RW-9 remain offline per agreement from the BCT duc to low concentrations frem the April 2008 [RA sampling event. The offline wells will remain operational and
checked bi-weekly. All other recovery wells were continuously ontine during July 2008 with the exceptions noted below. Also, an additional 78,544 gallons of water was discharged
from thermal soil vaper extraction (T-SVE) remedial action activities, Approval for discharge was granted by the City of Memphis on 7 September 2007,

System Maintenance and Repairs Summary:

Flow rates at RW-2 were noted to have declined. During trouble shooting activities on 7/31, the pump was cleaned and rewired. Also, a new collar and flow meter impeller was
installed. Flow rates are now near normal levels,

Alarm Summary:

No alarms noted.

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

July 2008 GWRS Discharge (gallons). 475,050
Approved One-Time Discharges (gallons) 78,544
July 2008 Effluent Discharge Volume (gallons): 553,594
July 2008 Average Discharge Flow Rate (GPM) 106
July 2008 Maximum Discharge Flow Rate (GPM) ’ 11.2
July 2008 Minimum Discharge Flow Rate (GPM) 9.1

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

Total Flow (Gallons) - Based on Average Flow Rate

o LFy i i J - ] .
Well 1. Percent Uptime Average Operating Flow Rate (GPM) During Operational Period
RW-1 . 100 0.3 14,182
RW-1A 100 1.5 69,124
RW-1B 100 2.3 104,334
RW-2 37.1 18 68,544
RW-3 100 0.9 42,056
RW-4 100 4.0 176,810
RW-5 0,0 0.0 0
RW-6 0.0 0.0 0
RW.7 0.0 0.0 0
RW-§ 0.0 0.0 0
RW-9 0.0 0.0 0
System Effluent Samples Collected : The most recent effluent analytical results are from July 2008,
Mass removal is calculated based on daily flow rates and the most recent analytical data
Cumuiative amounts reflect contaminant removal since imtial system startup.
Contaminant Mass Removal: July 2008: 0.20 1bs TCE; 0.95 Ibs Total VOCs
Cumulative: 368.25 Ibs TCE; 913.47 Ibs Total VOCs
Total System Efftuent through 31 July 2008 (gallons): 308,319,230

Prepared by. SLH 08/08/08

Dunn Field Discharge Report Page 1 of 1 Date Submitted: 11 August 2008
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August 2008 Monthly Discharge Report 9 8 L .l 3 0
Groundwater Recovery System

Dunn Field, Memphis Depot, Tennessee

¢’M Project Number 3202-043-01-11

Groundwater Recovery System (GWRS) Operation - August 2008

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

Site visits During Month:
Site visits were performed by éMoni August, 8 Augnst, 15 August, 22 August, and 29 August. Tasks included collection of flow rates, reviewing system operations, and performing
system maintenance and repair,

System Operational Notes: ’
RW-5 through RW-9 remain offline per agreement from the BCT due to low concentrations from the April 2008 IRA sampling event. The offline wells will remain operational and

checked bi-weekly. All other recovery wells were continuously ontine during August 2008. Also, an additional 184,238 gallons of water was discharged from thermal soil vapor
extraction (T-SVE) remedial action activities, Approval for discharge was granted by the City of Memphis on 7 September 2007

System Maintenance and Repairs Summary:

All wells were online without inferruption m August 2008,

Alarm Summary:
No alarms noted.

Upcoming Activities

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

August 2008 GWRS Discharge (gallons): 526,467
Approved One-Time Discharges (gallons) 184,238
August 2008 Effluent Discharge Volume (gallons): 716,705
August 2008 Average Discharge Flow Rate (GPM) 1.8
August 2008 Maximum Discharge Flow Rate (GPM) 13.5
August 2008 Minimum Discharge Flow Rate (GPM) 11.3

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

Total Flow (Gallons) - Based on Average Flow Rate

Well 1.D. Percent Uptime Average Operating Flow Rate (GPM During Operational Period
RW-1 100 0.3 12,091
RW-1A 100 1.6 70,460
RW-1B 100 25 111,759
RW-2 100 22 99,299
RWw.3 100 1.0 44,188
RW-4 100 4.2 188,669
RW-5 00 0.0 i}
RW-6 0.0 00 0
RW.7 0.0 0.0 0
RW-8 00 0.0 0
RW.-9 0.0 0.0 0
System Effluent Semples Cotlected : The most recent effluent anatytical results are from July 2008.
Mass removal is calculated based on daily flow rates and the most recent analytical data.
Cumulative amounts reflect contaminant removal since initial system startup.
Contaminant Mass Remgval: August 2008: 0.20 Ibs TCE; 0.95 Ibs Total VOCs
Cumulative: 368.47 Ibs TCE; 914.52 Ibs Total VOCs
Total System Effluent through 31 August 2008 (gallons): 308,845,697

Prepared by: SLH 9/10/08

Dunn Field Discharge Report Page 1 of 1 Date Submitted: 11 September 2008
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September 2008 Monthly Discharge Report 98 ¢ 1 31
Groundwater Recovery System
Dunn Field, Memphis Depot, Tennessee

¢’M Project Number 3202-043-01-11

Groundwater Recovery System {(GWRS) Operation - September 2008

Duration of System Operation: 1-Sep-08
30-Sep-08

Site visits During Month:
Site visits were performed by €M on 4 September, 12 September, 19 September, and 26 September. Tasks included collection of flow rates, reviewing system operations, and
performing system maintenance and repair.

Svystem Operational Notes:

RW.5 through RW-9 remain offline per agreement from the BCT due to low concentrations from the April 2008 IRA sampling event. The offline wells will remain operational and
checked bi-weekly. All ather recovery wells were continuously online during September 2008  Also, an additional 182,533 gallons of water was discharged from thermal soil vapor
extraction (T-SVE) remedsal action activities, Approval for discharge was granted by the City of Memphis on 7 September 2007,

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

Alarm Summary:

No alartns nioted,

Upcoming Activities

Weekly site visits to the groundwater recovery system for operations and maintenance are scheduled for Qctober 2008,

September 2008 GWRS Discharge (gallons) 604,127
Approved One-Time Discharges (gallons} 182,533
September 2008 Effluent Discharge Volume {gallons): 786,660
September 2008 Average Dhscharge Flow Rate (GPM) 14.0
September 2008 Maximum Discharge Flow Rate (GPM) 15.7
September 2008 Minimum Discharge Flow Rate (GPM) 13.4

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

Total Flow {Gallons) - Based on Average Flow Rate

Well 1.D. Percent Uptime Average Operating Flow Rate (GPM) During Operational Period
RW-1 100 0.3 11,797
RW-1A 100 11 49,328
RW-1B 160 25 109,385
RW-2 100 2.6 112,120
RW-3 100 29 124,163
RW-4 100 4.6 197,334
RW-5 0.0 0.0 0
RW-6 00 0.0 4]
RW-7 0.0 0.0 4]
RW-8 00 0.0 0
RW-9 0.0 0.0 4]
System Effluent Samples Collected : The most recent effluent analytical results are from July 2008
Mass removal is caleulated based on daily flow rates and the most recent analytical data.
Cumulative amounts reflect contaminant removal since mutial system startup.
Contaminant Mass Removal: September 2008: 0.26 lbs TCE; 1.21 Ibs Total vOCs
Cumulative: 368.73 Ibs TCE; 915.73 Ibs Total VOCs
Total System Effluent through 30 September 2008 (gallons): 309,449,824

Prepared by: SLH 10/09/08

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



October 2008 Monthly Discharge Report 982 132
Groundwater Recovery System
Dunn Field, Memphis Depot, Tennessee

e’M Project Number 3202-043-01-11

Groundwater Recovery System (GWRS) Operation - October 2008

Duration of System Operation: 1-Oct-08
3E-Qct-08

Site visits During Month:

Site visits were performed by &M on 2 October, 10 Cctober, 17 October, 23 October, and 3|1 October, Tasks included collection of flow rates, reviewing system operations, and
performing system maintenance and repair. Semi-annual groundwater samples were collected from monitoring wells, recovery wells and effluent discharge. All samples were
analyzed for VOCs. The effluent sample was also analyzed for SVOCs, metals, and pH in accordance with the discharge permit,

System Operational Notes:

RW-5 through RW-9 remain offline per agreement from the BCT due to low concentrations from the April 2008 [RA sampling event, The offline wells will remain operationa) and
checked bi-weekly. All other recovery wells were continuously ontine during October 2008, Also, an additional 177,124 gallons of water was discharged from thermal soul vapor
extraction (T-SVE) remedial action activities. Approval for discharge was granted by the City of Memphis on 7 October 2007.

System Maintenance and Repairs Summary:
All wells were online without interruption in October 2008,

Alarm Summary:

No alarms noted.

Upcoming Activities

Weekly site visits to the groundwater recovery system for operations and maintenance are scheduled for November 2008,

October 2008 GWRS Discharge (gallons): 815,978
Approved One-Time Discharges (gallons) 177,124
October 2008 Effluent Discharge Volume {gallons): 993,102
October 2008 Average Discharge Flow Rate (GPM) 18.3
October 2008 Maximum Discharge Flow Rate (GPM) 205
October 2008 Minimum Discharge Fiow Rate (GPM) 157

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

Total Flow (Gallons) - Based on Average Flow Rate

Well 1.D. Percent Uptime Average Operating Flow Rate {GPM) . + .
— During Operational Period
RW-1 100 02 10,863
RW-1A 100 1.0 44,584
RW-1B 100 2.5 - 113,266
RW-2 100 15 154,726
RW-3 100 39 173,339
RW-4 100 72 . 319,200
RW-5 00 0.0 0 '
RW-6 0.0 0.0 0
RW-7 0.0 0.0 0
RW-§ 0.0 0.0 0
RW-9 0.0 0.0 0
System Effluent Samples Collected : The most recent effluent analytical results are from July 2008.
Mass remaval i3 calculated based on daily flow rates and the most recent analytical data,
Cumulative amounts reflect contaminant removal since mnitial system startup,
Contaminant Mass Removal: October 2008: 0.35:1bs TCE; 1.64 lhs Total VOCs
Cumulative: 369.07 Ibs TCE; 917.37 [bs Total VOCs
Total System Effluent through 31 October 2008 {gallons): 310,265,802

Prepared by: SLH 11/09/08

Dunn Field Dischage Report Page 1 of 1 Date Submitted: 10 November 2008



November 2008 Monthly Discharge Report 382 133
Groundwater Recovery System
Dunn Field, Memphis Depot, Tennessee

&’M Project Number 3202-043-01-11

Groundwater Recovery System {GWRS) Operation - November 2008

Duration of System Operation: t-Nov-08
30-Nov-08

Site visits During Month:

Site visits were performed by eMon 7 November, 14 November, 21 November, and 26 November, Tasks included collection of flow rates, reviewing system operations, and
performing system maintenance and repair,

System Operational Notes:

RW-5 through RW-9 remain offline per agreement from the BCT due to low concentrations from the April 2008 IRA sampling event. The offline wells will remain operational and
checked bi-weekly All other recovery wells were continuously anline during November 2008. Also, an additional 1 13,883 gallons of water was discharged from thermal soil vapor
extraction (T-SVE) remedial action activities Approval for discharge was granted by the City of Memphis on 7 October 2007

System Maintenance and Repairs Summary:

All wells were online without interruption in November 2008,

Alarm Summary:

No alarms noted.

Upcoming Activities

Weekly site visits to the groundwater recovery system for operations and maintenance are scheduled for November 2008

November 2008 GWRS Discharge {gallons): 884,833
Approved One-Time Discharges (gallons) 113,883
November 2008 Effluent Discharge Volume (gallons): 998,716
November 2008 Average Discharge Flow Rate (GPM) 20.5
November 2008 Maximum Discharge Flow Rate (GPM) 208
November 2008 Minimum Discharge Flow Rate (GPM) 202

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

Total Flow (Gallons) - Based on Average Flow Rate
During Operational Period L

Well LD, Percent Uptime Average Operating Flow Rate (GPM)

RW-1 100 0.3 12,862
RW-1A 100 1.0 42974
Rw-1B 100 24 105,527
RW-2 100 35 151,207
RW-3 100 3.9 168,020
RW4 100 9.4 404,243
RW-5 0.0 00 0
RW-6 00 0.0 0
RW.7 0.0 0.0 1]
RW-8 00 0.0 0
RW-9 0.0 0.0 0
System Effluent Samples Collected: The most recent effluent analytical results are from Oct 2008.

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

Contaminant Mass Removal: November 2008: 0,13 Ibs TCE; 0,45 1bs Total YOCs
Cumulative: 369.21 ibs TCE; 917.82 1bs Total VOCs

Total System Effluent through 30 November 2008 (gallons): 311,150,635

Prepared by: SLH 12/10/08

Dunn Field Discharge Report Page 1 of 1 Date Submitted: 1¢ December 2008
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December 2008 Monthly Discharge Report 9 8 b 1 3 4
Groundwater Recovery System
Dunn Field, Memphis Depot, Tennessee

e’M Project Number 3202-043-01-11

Groundwater Recovery System (GWRS) Operation - December 2008

Duration of System Operation: 1-Dee-08
31-Dec-08

Site visils During Month:
Site visits were performed by ¢°M on 4 December, 12 December, 18 December, 23 December, and 31 December. Tasks included collection of flow rates, reviewing system operations
and performing system maintenance and repair.

System Operational Notes:

RW-5 through RW-9 remain offlme per agreement from the BCT due to low concentrations from the April 2008 IRA sampling event. The offline wells will remam opcrational and
checked bi-weekly. All other recovery wells were continuously online during December 2008, Also, an additional 6,624 gallons of water was discharged from thermal soil vapor
exteaction (T-SVE) remedial action activities. Approval for discharge was granted by the City of Memphis on 7 Octaber 2007.

s

System Maintenance and Repairs Summary:

All wells were online without interruption in December 2008, On 31 December, a crack was discovered in the aboveground portion of the pipe used to discharge water to the City of
Mcmphis POTW. New parts were obtained and the pipe repaired the same day. .

Alarm Summary;

No alarms noted.

Upcoming Activities

Weckly site visits to the groundwatcr recovery system for operations and maintenance are scheduled for January 2009.

Deceember 2008 GWRS Discharge (gallons): 864,958
Approved One-Time Discharges (galtons) 6,624
December 2008 Effluent Discharge Volume (gallons): 871,582
December 2008 Average Discharge Flow Rate (GPM) 194
December 2008 Maximum Discharge Flow Rate (GPM) 20.4
December 2008 Minimum Discharge Flow Rate (GPM) 18.6

Explanations for deviations from 100% recovery well operation run times are provided 1n the above "System Maintenance Summary”. On-site recordings were compiled to eshmate
each wetl's performance using recorded flow rates, totalized discharged volumes and low level eycling to yield the following recovery well operational run time percentages.

Welt L.D. Percent Uptime Average Operating Flow Rate (GPM} Total How (Gallons} | Base__d_on A“f” ¢ Fluw Rate Durin
m— Operational Period

RW-1 100 0.2 9,635

RW-1A 100 1.0 43,465

RW-1B 100 26 116,390

RW-2 100 36 161,422

RW-3 100 24 107,114

Rw.-4 100 9.6 426,931

RW-5 00 0.0 0

RW-6 0.0 0.0 0

RW-7 0.0 0.0 0

RW-8 0.0 0.0 0

RW.-9 0.0 0.0 0

System Effluent Samples Collected: The most recent efflucnt analytical results are from Oct 2008.

Mass removal 1s calculated based on daily flow rates and the most recent analytical data.
Cumulative amounts reflect contaminant removal since 1nitial system startup

Contaminant Mass Removal: December 2008: 0.13 1bs TCE; 0.44 Ibs Total VOCs
Cumulative: 36934 Ibs TCE; 918.25 Ibs Total VOCs

Tota) System Effluent through 31 December 2008 {gallons); 312,015,593

Prepared by: SLH 41/09/09

Dunn Field Discharge Report Page 1 of 1 Date Submitted: 9 January 2009
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Annual Operations Report — 2008 March 2009
Dunn Field Groundwater IRA — Year Ten Revision 0

APPENDIX C
RESULTS OF LABORATORY ANALYSIS

Table C-1  Monitoring Well Analytical Results —- VOCs — April 2008

Table C-2  Monitoring Well Analytical Results - VOCs — October 2008
Table C-3  Recovery Well Analytical Results — VOCs — April 2008

Table C—4  Recovery Well Analytical Results - VOCs — October 2008

Table C-5  IRA System Effluent Sample Analytical Results

Table C-6  Monitoring Well QA Analytical Results - VOCs — April 2008
Table C-7  Monitoring Well QA Analytical Results — VOCs — October 2008
Table C-8 IRA System Effluent Quality Control Analytical Results - VOCs
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Annual Ope;‘arions Report - 2008 March 2009
Dunn Field Groundwater IRA — Year Ten Revision 0

APPENDIX C-1

MONITORING WELL ANALYTICAL RESULTS - VOCS — APRIL 2008



TABLE C-1

MONITORING WELL SAMPLE ANALYTICAL RESULTS - VOCs - APRIL 2008

ANNUAL OPERATIONS REPORT - 2008

DUNN FIELD GROUNDWATER IRA - YEAR TEN

Defense Depot Memphis, Tennesses

982

Well MW-3 MW-6 MW-07-68.9 MW-15 MW-31-71.6 MW-31-77.1 MW-32-65 6
Lab D L08040517-22 L0OB040486-06 L0O8040444-01 LOB040486-07 LOBO40409-29 LOBO40409-30 LOBO40409-31
Date 411672008 4/15/2008 4/14/2008 4152008 4/11/2008 4f11/2008 4/11/2008

Volatile Organic Compounds - SW8260B  units )
1,1,1,2-Tetrachlorcethane ug/L <05 <0.5 <0.5 =0.5 <0.5 <Q.5 <0.5
1,1,1-Trichlorcethane ug/L <1 <1 0.613J <1 4.38 0.856 J <1
1.1.2,2-Tetrachloroethane ugfL <08 8.89 <05 2.15 <0.5 <0.5 <0.5
1,1,2-Trichloroethane ug/L <1 1.02 <1 <1 <1 <1 <1
1,1-Dichloroethane ug/L <1 <1 1.2 <1 1.96 <1 <1
1.1-Dichloroethene ug/L 1.54 <1 248 <1 14.3 717 <1
1,1-Dichloropropene ugil <1 <1 <1 <1 <1 <1 <1
1,2,3-Trichlorobenzene ugfL <1 <1 <1 <1 <1 <1 <1
1.2,3-Trichloropropane ug/L <1 <1 <1 <1 <1 <1 <1
1,2,4-Trichlorobenzene ugfl <1 <1 <1 <1 <1 <1 <1
1,2,4-Trimethylbenzene ug/L <1 <1 <1 <1 <1 <1 <1
1,2-Dibromo-3-chloropropana ug/t <2 <2 <2 <2 <2 <2 <2
1,2-Dibromoethane ug/l <1 <1 <1 <1 <1 <1 <1
1,2-Dichlorobenzene ug/L <1 <i <1 <1 <1 <1 <1
1,2-Dichloroethane ug/L <0.5 <0.5 0.357 4 1.05 <0.5 <0.5 <0.5
1,2-Dichloropropane ug/L <1 <1 <1 < < <1 <
1,3,5-Trimethylbenzene ug/L <1 <1 <1 < <1 <1 <1
1,3-Dichlorobenzene ugiL <1 <1 <1 <1 <1 <1 <1
1,3-Dichloropropane ug/L <0.4 <0.4 <0.4 <04 <0.4 <0.4 <04
1,4-Dichlorobenzene ugilL 0.193 B 0177 <0.5 02394 <05 <0.5 <05
1-Chiorohexane ug/L <1 <1 <1 <1 <1 <1 <1
2,2-Dichloropropane ug/L <1 <1 <1 <1 <1 <1 <1
2-Chlorctoluene ug/L <1 < <1 <q <q <1 <t
2-Hexanone ug/L <10 <10 <10 <10 <10 <10 <10
4-Chlorotoluene ug/L <1 <1 <1 <1 <4 <1 <1
Acetone ug/L <10 <10 34B <10 <10 <10 <10
Benzene ug/l <0.4 <0.4 <04 <0.4 <0.4 <04 <0.4
Bromobenzene ugfL <1 <1 <1 <1 <1 <i <1
Bromochloromethane ug/L <1 <1 <1 <1 <1 <1 <1
Bromedichleromethane ugiL <0.5 <05 <0.5 <05 <05 <0.5 <0.5
Bromoform ug/L <1 <1 <1 <1 <1 <1 <1
Bromomethane ug/L <1 <1 <1 <1 <1 <1 <1
Carbon disulfide ug/l, <1 <1 <1 <1 <1 <1 <1
Carbon tetrachloride ug/L <1 a.78 <1 16 0.368 J <1 <1
Chlorobenzene ug/l. <05 <0.5 <0.5 <0.5 <0.5 <0.5 <05
Chloroethane ug/L <q <t <1 <1 <1 <1 <1
Chioroform ug/L 01474 847 0273J 106 0.802 0.169J 4.07
Chloromethane ugiL <1 <1 <1 <1 <1 <1 <1
Gis-1,2-Dichloroethene ug/L <t 362 <1 5.99 287 0.3324 02634
¢is-1,3-Dichloropropene ug/L <0.5 <0.5 <05 <05 <0.5 <0.5 <0.5
Dibromochloromethane ug/L <Q.5 <05 <0.5 <0.5 <05 <0.5 <05
Dibromomethane ug/L <1 <1 <1 <1 <1 <1 <1
Dichlorodifluoromethane ugl/L <1 <1 <1 <1 <{ <1 <1
Ethylbenzene ug/L <1 <1 <1 <1 <1 <1 <
Hexachlorobutadiene ug/L <0.6 <0.6 <0.6 <0.6 <0.6 <06 <0.6
Isopropylbenzene ug/L <1 <1 <1 <1 <1 <1 <
m-,p-Xylene ug/L <2 <2 <2 <2 <2 <2 <2
MEK (2-Butanone) uglL <10 <10 <10 <10 <10 <10 <10
Methyl t-butyl ether (MTBE) ug/lL <5 <5 <5 <5 <5 <5 <5
Methylene chloride ug/L <1 <1 <1 <1 <1 <1 <1
MIBK {methyl isobutyl ketone}) ug/L <10 <10 <10 <10 <10 <10 <10
Naphthalene ug/L <1 <1 <1 <1 <1 <1 <1
n-Butylbenzene ug/L <1 <1 <1 <1 <1 <1 <1
n-Propylbenzene ug/L <1 <1 <1 <1 <1 <1 <1
o-Xylene ug/L <1 <1 <1 <1 <1 <1 <1
p-Isopropyltoluene ug/L <1 <1 <1 <1 < <{ <1
sec-Butylbenzene ug/L <1 <1 <1 <t <1 e <
Styrene ug/L <1 <1 <1 <1 < <{ <1
tert-Butylbenzene ug/L <1 <1 <1 <1 <1 <1 <]
Tetrachloroethene ug/L 2.1 1.07 56.2 7.19 0.891 4 0916 <1
Toluene ug/L <1 <1 <1 <1 <1 <q <1
trans-1,2-Dichleroethene ug/L <1 145 <1 2.02 1.51 <1 <1
trans-1,3-Dichicropropene ugf/L <1 <1 <1 <1 <1 <1 <1
Trichloroethena ‘ ug/L, 2.04 325 294 104 10.5 3.21 2.47
Trichloroflucromethane ugfL <1 <1 <1 <1 <1 =<1 <1
Vinyl acetate ug/L <5 <5 <5 <5 <5 <5 <5
Vinyl chloride ug/L <1 <1 <1 <1 <1 <1 <1

Notes;

Hg/L micrograms per liter

< Analyte not detected above RL

B Analyte was found in the associated blank.

J Analyte positively identified, but quantitation

10of 15



TABLE C1

MONITORING WELL SAMPLE ANALYTICAL RESULTS - VOCs - APRIL 2008
ANNUAL OPERATIONS REPORT - 2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN

Defense Depot Memphis, Tennessee

382 138

Well MW-33.58  MW-37-173 2 MW-40-80 MW-43-1655 MW-44-83 MW-54-89 5 MW-57-66 8
Lab ID L0B040444-11 L08040444-02 LOB040409-39 LOB040409-41 LOSO40409-42 LOBDA0409-03 L0B0A0444-03
Date 4/14/2008 4/14/2008 4/11/2008 41172008 4/11/2008 4/11/2008 41412008
Volatile Organic Compounds - SWB260B  units
1,1,1,2-Tetrachloroethane ugiL <0.5J <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,1,1-Trichloroethane ug/L S a1l < <1 <t <t <1 <1
1,1,2.2-Tetrachloroethane ugil <05 <0.5 <05 <0.5 <05 171 <0.5
1,1,2-Trichloroethane ug/L <1J <1 <1 <1 <1 0.885 4 <1
1,1-Dichloreethane ug/lL <1J <1 <1 <1 <1 <1 <1
1,1-Dichlorcethene ugfllL =1J <1 <1 <1 <1 <1 <1
1,1-Dichloropropene ug/L <1J <1 <1 <1 <1 <1 <1
1,2,3-Trichlorchenzene ugiL <1J <1 <1 <1 <1 <1 <1
1,2,3-Trnichloropropane ug/L <1J <1 <1 <1 <1 <1 <1
1.2,4-Trichlorcbenzene ugfL <1 <1 <f <1 <1 <1 <1
1,2,4-Trimethylbenzene ug/L <1J <1 <1 <1 <1 <1 <1
1,2-Dibromo-3-chloropropane ug/L <2 J <2 <2 <2 <2 <2 <2
1.2-Dibromoethane ug/L <1J <1 <1 <1 <1 <1 <1
1,2-Dichlorobenzene ug/L <1J <4 <1 <1 <1 <1 <1
1,2-Dichloroethane ug/L <0.5J <0.5 0.5 <0.5 <0.5 <0.5 <0.5
1,2-Dichloropropane ug/L <{J <1 <1 <1 <1 <1 <1
1,3,5-Trimethylbenzene ug/L <1J <1 <1 <1 <1 <1 <1
1,3-Dichicrobenzene ugil <1J <1 <1 <1 <1 <1 <1
1,3-Dichlcropropane ug/l <0.4J <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
1,4-Dichlorobenzene ug/L <05 <05 <0.5 <05 <05 <0.5 <05
1-Chlorchexane ug/l. <1J <1 <1 <1 <1 <1 <1
2,2-Dichloropropane ug/t <1J <1 <1 <q <1 <1 <1
2-Chlorotoluene ug/L <1J <1 <1 <1 <i <1 <1
2-Hexanone ug/L <104 <10 <10 <10 <10 <10 <10
4-Chlorotoluene ug/l. <1J <1 <1 <1 <1 <] <1
Acetone ug/L. <10 J 2978 494 B 9.66 B <10 516 B 6.58B
Benzene ug/L <04 <04 <0.4 <0.4 <04 <0.4 <0.4
Bromobenzene ug/L <1J <1 <1 <1 <1 <1 <1
Bromochloromethane ugfL <1J <1 <1 <1 <1 <1 <
Bromodichloromethane ug/l <0.5J <0.5 <0.5 <0.5 =<0.5 <Q.5 =05
Bromoform ug/lL <1dJ <1 <1 <1 <1 <1 <1
Bromomethane ug/L <1J <1 <1 0611 8B <1 <i <1
Carbon disulfide ugf/L <1J <1 <1 <1 ) <fJ <1 «f
Carbon tetrachloride ug/L <1J <1 <1 <{ 0.823 676 1141
Chilorobenzene ug/L <0.5J <08 0.1454J <0.5 <0.5 <0.5 <0.5
Chloroethane ug/L <1J <1 <1 <1 <1 <1 <1
Chlaroform ug/l <03J <0.3 <03 <0.3 0.567 385 3.32
Chioromethane ug/L <1J <1 <1 <1 <1 <1 <1
cis-1,2-Dichloroethene ug/L <1J <1 <1 <1 <1 174 <1
¢is-1,3-Dichloropropene ug/L <0.5.J <Q.5 <0.5 <0.5 <05 <0.5 <0.5
Dibromochloromethane ug/L <0.5J <0.5 <05 <0.5 <0.5 <0.5 <0.5
Dibromomethane ug/L <tJ <1 <1 <1 <1 <1 <1
Dichloredifluoromethane ug/L <1J <1 <1 <1 <1 <1 <1
Ethylbenzene ug/L <1J <1 <1 <1 <1 <1 <1
Hexachlorobutadiene ug/L <0.6 J <06 <0.6 <(.6 <086 <0.6 <0.6
Isopropylbenzene ug/L <1J <1 <1 <1 <1 <1 <1
m-,p-Xylene ug/L <2J <2 <2 <2 <2 <2 <2
MEK (2-Butanone} ug/L <10) <10 <10 <10 <10 <10 <10
Methyl t-buty! ether (MTBE) ugiL <5J <5 <5 <5 <5 <5 <5
Methylene chloride ug/L =<1J <1 <1 <1 <t <1 <1
MIBK (methyl iscbutyl ketone) ug/L <10.J <10 <10 <10 <10 <10 <10
Naphthalene ug/L <1J <1 <1 <1 <1 <1 <1
n-Butylbenzene ug/l <1J <1 <1 <1 <1 <1 <1
n-Propylbenzene ug/L <14 <1 <1 <1 <1 <1 <1
o-Xylene ug/L <1J <1 <1 <1 <1 <1 <1
p-Iscpropylicluene ug/L <1 <1 <1 <1 <1 <1 <1
sec-Butylbenzene ug/L <1J <1 <1 <1 <1 <1 <1
Styrene ug/L <1J <1 <1 <1 <1 <1 <1
tert-Butylbenzene ug/lL <1J <1 <1 <1 <1 <1 <1
Tetrachloroethene ug/L <1J <] <1 <1 <1 3.88 3.03
Toluene ugil <1J <1 <1 <1 <1 =<1 <1
trans-1,2-Dichloroethene ug/L <1J <1 <1 <1 <1 442 <1
trans-1,3-Dichloropropene ugll <1J <1 <1 <1 <1 <1 <1
Trichleroethene ugf/L <1J <1 <1 <1 0.5994 348 19.4
Trichloroflucromethane ugil <1J <1 <1 <1 <1 <1 <1
Vinyl acetate ug/L <5J <5 <5 <5 <5 <5 <5
Viny! chloride ug/L <1J <1 <1 <1 <1 <1 <1
Notes:
Hg/L micrograms per liter
< Analyle not detected above RL
B Analyte was found in the associated blank.
J Analyte positively identified, but quantitation .

2015



TABLE C-1 v

MONITORING WELL SAMPLE ANALYTICAL RESULTS - VOCs - APRIL 2008
ANNUAL OPERATIONS REPORT - 2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN
Defense Depot Memphis, Tennessee

well MW-67-2675 MW-68-775 MW-69-882 MW-70-833 MW-70-888 MW-71.723 Mw-74
LabID L08040409-43 LO804G444-04 L.0B04044405 LOBDA0444-06 L0B040444-07 LOBCAD444-13 10804048608
Date 4/11/2008 4/14/2008 471442008 4/14/2008 4/14/2008 4/14/2008 4/15/2008
Volatile Organic Compounds - SW8260B  units

1,1,1,2-Tetrachloroethane ug/L <0.5 <0.5 <05 <1 <1.25 <().5 <Q.5
1,1,1-Trichloroethane ug/L <1 <1 <1 <2 <25 <1 <1
1,1,2,2-Tetrachloroethane ug/L. <0.5 0248 <Q.5 270 177 172 16.1
1,1,2-Trichlorpethane ug/l. <1 <1 <1 <2 1.11J <1 <1
1,1-Dichlorcethane ug/L <1 <1 <1 <2 <25 <1 <1
1,1-Dichloroethene ug/L <1 =1 <1 <2 1.71J <1 <1
1,1-Dichloropropene ug/L <1 <1 <1 <2 <2.5 <1 <1
1,2,3-Trichlorobenzene ugil. <1 < <1 <2 <25 <1 <1
1,2,3-Trichloropropane ug/L <1 <1 <t <2 <25 <1 <1
1,2,4-Trichlorobenzene ug/L <1 <1 <1 <2 <25 <1 <1
1,2, 4-Trimethylbenzene ug/l <1 <1 <1 <2 <25 <1 <1
1,2-Dibromo-3-chloropropane ug/L <2 <2 <2 <4 <5 <2 «2
1,2-Dibromoethane ug/L < <1 <1 <2 <25 <1 <1
1,2-Dichlorobenzene ugiL <1 . <1 <1 <2 <25 <1 <1
1.2-Dichloroethane ug/L <0.5 <0.5 <05 <1 <125 <0.5 <Q.5
1,2-Dichloropropane ugiL <1 <1 <1 0524 <25 <1 <1
1.3.5-Trimegthylbenzene ug/L <1 <1 <1 <2 <25 <1 <1
1,3-Dichlorobenzene ug/L <1 <1 <1 <2 <2.5 <1 <1
1,3-Dichloropropane ug/L <0.4 <0.4 <0.4 <08 <1 <0.4 <0.4
1,4-Dichlorobenzene ug/L <(.5 <05 <0.5 <1 <1.25 <0.5 =05
1-Chlerohexane ug/L <1 <1 <1 <2 <2.5 <1 <1
2,2-Dichloropropane ug/L <1 <1 <1 <2 <25 <1 <]
2-Chlorotoluene ug/L <1 <1 <1 <2 <2.5 <1 <t
2-Hexanone ugfL <10 <10 <10 <20 <25 <10 <10
4-Chlorotoluene ug/t <1 <1 <1 <2 <2.5 <1 <1
Acetone ug/L 5958 <10 <10 124 9.93J 8.48J <10
Benzene ug/L <0.4 <04 <0.4 <0.8 <1 <04 <04
Bromobenzene ug/L <1 <1 <1 <2 <25 =<1 <1
Bromochloromethane ug/L <1 <1 <1 <2 <2.5 oA <1
Bromodichlaromethane ugfl <0.5 <05 . <05 <1 <125 0.5 <0.5
Bromoform ug/it <1 <1 <1 <2 <2.5 <1 <1
Bromomethane ug/L <1 <1 <1 <2 <25 <1 <1
Carbon disulfide ugiL <1J <1 <1 <2 <2.5 <1 <1
Carbon tetrachloride ug/L <1 <1 <1 <2 <25 7.66 <1
Chlorobenzene ug/L <0.5 <05 <0.5 <1 <1.25 <0.5 <05
Chloroethane ug/L <1 <1 <1 <2 <2.5 <1 <1
Chloroform ugil <0.3 <0.3 <0.3 <0.6 <0.75 7.3 0.163 4
Chleromethane ug/L <1 <1 <t <2 <25 <1 <1
cis-1,2-Dichloroethene ug/L <1 <1 <1 1.63J 14.2 0.523J <1
cis-1,3-Dichloropropene ug/L <05 <0.5 <0.5 <1 <1.25 <05 <0.5
Dibromochloromethane ug/t <0.5 <0.5 <0.5 <1 <1.25 <0.5 <05
Dibromomethane ug/L <1 <1 <1 <2 <2.5 <1 <1
Dichlorodiflucromethane ug/L <1 <t <1 <2 <25 <1 <1
Ethytbenzene ug/L <1 <1 <1 <2 <25 <1 <1
Hexachlorobutadieng ugfl. <0.6 <0.6 <0.6 <1.2 <1.5 <0.6 <0.6
Isopropylbenzene ug/L <1 <1 <1 <2 <25 <1 <1
m-,p-Xylene ug/L <2 <2 <2 <4 <5 <2 <2
MEK (2-Bufanone) ug/L <10 <10 <10 <20 <25 <10 <10
Methyl t-butyt ether (MTBE) ug/L <5 <5 <5 <10 <12.5 <5 <5
Methylene chloride ug/L <1 <1 <1 <2 <25 <1 <1
MIBK (methyl isobuty! ketone) ug/L <10 <10 <10 <20 <25 <10 <10
Naphthalene ug/L <1 <1 <1 <2 <2.5 <1 <1
n-Butylbenzene ug/L <1 <1 <1 <2 <2.5 <1 <1
n-Propylbenzene ug/L <1 <1 <1 <2 <2.5 <1 <1
o-Xylene ug/L <1 <1 <1 <2 <25 <1 <1
p-Isopropyltoluens ug/L <1 <1 <1 <2 <25 <1 <1
sec-Butylbenzene ug/L <1 <1 <1 <2 <2.5 <1 <1
Styrene ugiL <1 <1 <1 <2 <2.5 <1 <1
tert-Butylbenzene ug/L <1 <1 <1 <2 <2.5 <1 <1
Tetrachloroethene ug/L <1 <1 0.658 J 1534 0.984 J 0.715) 0.473J
Toluene ug/L <1 <1 <1 <2 <2.5 <1 <1
trans-1,2-Dichlorcethene ug/L <1 <1 <1 <2 4.74 <1 <f
frans-1,3-Dichloropropene ug/L. <1 <1 <1 <2 <2.5 <1 <1
Trichloroethene ug/L <1 0.36 ) <1 86 60.4 937 7.19
Trichlorofluoromethane ug/L <1 <1 <1 <2 <2.5 =<1 <1
Vinyl acetate ug/L <5 <5 <5 <10 <12.5 <5 <5
Vinyl chloride ugfL <1 <1 <1 <2 13.5 <1 <1
Notes,

Hg/l. micrograms per liter

< Analyte not detected above RL

B Analyte was found in the associated blank,

J Analyte positively identified, but quantitation

3of15



TABLE C-1

MONITORING WELL SAMPLE ANALYTICAL RESULTS - VOCs - APRIL 2008
ANNUAL OPERATIONS REPORT - 2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN

Defense Depot Memphis, Tennessee

I82 149

Well MW-76-882 MW-77-84.9 MW-79.92 MW-130-69 5 MW-132 MW-134 MW-144-74.9
LabID LO8040444-14 LO3040444-17 LOS040409-04 LOB04A0409-44 LOSC4A04BE-09 LOBO40517-24 LOB04D409-45
Date 4/14/2008 4/14/2008 4/11/2008 471172008 4/15/2008 4/16/2008 4/11/2008

Volatile Qrganic Compounds - SW82608B  uniis
1,1,1,2-Tetrachtoroethane ugiL <05 <10 <0.5 <0.5 <0.5 <0.5 <0.5
1,1,%-Trichloroethane ugiL <1 <20 <1 1.86 <1 <1 <1
1,1,2,2-Tetrachloroethane ug/L 77 566 304 <(.5 251 0717 794
1,1,2-Trichloroethane ugil 0.303J <20 <1 <1 0469 ) <1 0.4614J
1,1-Dichloroethane ugiL <1 <20 0z2J 4.01 <1 <1 <1
1,1-Dichloroethene ug/L <1 <20 10 734 <1 <1 <1
1,1-Dichlaropropene ug/t <1 <20 <1 <1 <1 <1 <1
1,2,3-Trichlorobenzene ugit <1 <20 <1 <1 <1 <1 <1
1.2,3-Trichloropropane ug/L <1 <20 <1 <1 <1 <1 <1
1,2,4-Trichlorobenzens ug/L <1 <20 <1 <1 <1 <1 <]
1,2, 4-Trimethylbenzene ug/L <1 <20 <1 <1 <1 <1 <1
1,2-Dibrome-3-chloropropane ug/L <2 <40 <2 <2 <2 <2 <2
1,2-Dibromoethane ug/l <t <20 <1 <1 <1 <1 <1
1,2-Dichlorobenzene ugiL 0142B <20 <1 <1 <1 <1 <1
1,2-Dichloroethane ugiL <0.5 <10 <05 1 <0.5 <0.5 <0.5
1.2-Dichloropropane ug/L <1 <20 <1 <3 <1 <1 <1
1.3,5-Trimethylbenzene ug/L <1 <20 <1 <1 <1 <1 <1
1,3-Dichlorobenzene ug/L <1 <20 <1 <1 <1 <1 <1
1,3-Dichloropropans ugfl <0.4 <8 <0.4 <0.4 <0.4 <0.4 <0.4
1,4-Dichlorobenzene ug/L 0204B <10 <0.5 <0.5 0.179 ) 0.135B <0.5
1-Chlorohexane ug/L <1 <20 <1 <1 <1 <1 <1
2,2-Dichloropropane ug/L <1 <20 <1 <1 <1 <1 <1
2-Chlcrotoluense ug/L <1 <20 <1 <1 <1 <1 <1
2-Hexanone ugiL <10 <200 <10 <10 <10 <10 <10
4-Chlorotoluene ug/L <1 <20 <1 <1 <1 <1 <1
Acetone ugiL 6.54J <200 <10 503 <10 <10 748
Benzene ug/L <04 <8 <0.4 <04 <04 <0.4 <0.4
Bromobenzene ug/L <1 <20 <1 <1 <1 <1 <1
Bromochloromethane ug/L <1 <20 <1 <1 <1 <1 <1
Bromadichloromethane ug/L <05 <10 <05 <0.5 <0.5 <05 <0.5
Bromoform ug/L <1 <20 <1 <1 <1 <1 <1
Bromomethane ug/L <1 <20 <1 <1 <1 <1 <1
Carbon disulfide ug/L <1 <20 <1 <1J <1 <1 <1
Carbon tetrachlonde ugiL <1 <20 <1 <i <1 <t <1
Chlorobenzene ug/L <0.5 <10 <05 0.144 4 <0.5 <0.5 <0.5
Chloroethane ug/L <1 <20 <1 <1 <1 <1 <1
Chloroform ug/L 0.915 <6 <0.3 0.27J <0.3 <03 1.77
Chloromethane ugiL <1 <20 <1 <1 <1 <1 <1
¢cis-1,2-Dichloroethene ug/L 132 7134 <1 0789 0.388 ) <1 2.3
cis-1,3-Dichloropropene ug/l <0.5 <10 <05 <0.5 <0.5 <0.5 <0.5
Dibromochloromethane ug/L <05 <10 <0.5 <05 <05 <0.5 <0.5
Dibromomethane ug/L <1 <20 <1 <1 <1 <1 <1
Dichlorediflucromethane ug/L <1 <20 <1 <1 <1 <1 <1
Ethylbenzene ug/L <1 <20 <1 <1 <1 <1 <1
Hexachlorobutadiene ug/L <0.6 <12 <086 <06 <0.6 <0.6 <0.6
Isopropylbenzene ug/L <1 <20 <1 <1 <1 <1 <9
m-,p-Xylene ugilL <2 <40 <2 <2 <2 <2 <2
MEK (2-Butanone} ug/L <10 <200 <10 <10 <10 <10 <10
Methyt t-butyl ether (MTBE) ug/L <5 <100 <5 <5 <5 <5 <5
Methylene chloride ug/l <1 6.28B <1 <1 <1 <1 <1
MIBK {methyl isobutyl ketone) ug/L <10 <200 <10 <10 <10 <10 <10
Naphthalene ug/L <1 <20 <1 <1 <t <1 <1
n-Butylbenzene ug/L <1 <20 <1 <1 <1 <1 <1
n-Propylbenzene ug/L <1 <20 <1 <1 <1 <1 <1
o-Xylene ug/L <1 <20 <1 <1 <1 <1 <1
p-lsopropyltoluene ugiL <1 <20 <1 <1 <1 <1 <1
sec-Butylbenzene ug/L <1 <20 <1 <1 <1 <1 <1
Styrene ug/L <1 <20 <1 <1 <1 <1 <1
tert-Butylbenzene ug/L <1 <20 <1 <1 <1 <1 <1
Tetrachloroethene ug/L 4.44 <20 097J 186 0.649J 0488J <1
Toluene ugfL <1 <20 <1 <1 <1 <1 <1
frans-1,2-Dichloroethene ug/L 3.59 <20 <1 <1 <1 <1 <1
trans-1,3-Dichloropropene ug/L <1 <20 <1 <1 <1 <1 <1
Trichloroethene ug/L 3364 309 7.5 71 16.7 1.08 3786
Trichlorofluoromethane ug/L <1 <20 <1 <1 =1 <1 <1
Vinyl acetate ug/L <5 <100 <5 <5 <5 <5 <§
Vinyl chloride ugiL <1 <20 <1 <1 <1 <1 <1

Dotes,

Hg/l. micrograms per liter

< Analyte not detected above RL

B Analyte was found in the associated blank

J Analyte positively identified, but quantitation

4 0f 15




TABLE C-1 982 14 i
MONITORING WELL SAMPLE ANALYTICAL RESULTS - VOCs - APRIL 2008
ANNUAL OPERATIONS REPORT - 2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN
Defense Depot Memphis, Tennessee

Well MW.145-866 MW-147-73.7 MW-148-800 MW-148-855 MW-140-836 MW-140.985 MW-150-832
LabiD 108040444-08 LOB040409-05 LOB040409-06 LOB040409-07 LOB040409-08 L0OS040409-09 LOB040409-10

’ Date 4/114/2008 411142008 4112008 4/11/2008 4/11{2008 4/11/2008 4/11/2008

Volatile Organic Compounds - SW8260B  units

1,1,1,2-Tetrachloroethane ugiL <0.5J <0.5 <0.5 <0.5 <0.5 <0.5 <05
1,1,1-Trichloroethane ugfl. <tJ <1 <1 <1 <1 <1 <1J
1,%,2,2-Tetrachloroethane ug/L <0.5J 22 21.2 6.92 1.53 4.1 174 )
1,1,2-Trichlcroethane ug/L <1} <1 0.252 J <1 <1 <1 9854
1,1-Dichloroethane ug/L <1J <1 <1 <1 . <1 <1 <1J
1,1-Dichloroethene ug/L <1J <1 <1 <1 - <1 <1 =<1.J
1,1-Dichloropropene ug/L <1J <1 <] <1 <1 <1 <1J
1,2,3-Trichlorobenzene ug/L <1J <1 <1 <1 <1 <1 <1J
1,2,3-Trichloropropane ug/L <1J <1 <1 <1 <1 <1 <1J
1,2,4-Trichlorobenzene ug/L <1J <1 <1 <1 <1 <1 <1J
1,2,4-Trimethylbenzene ug/L <1J <1 <1 <1 <1 <1 <1J
1,2-Dibrome-3-chloropropane ug/L <2 J <2 <2 <2 <2 <2 <2J
1,2-Dibromoethane ug/L <1 <1 <1 <1 <1 <1 <1J
1,2-Dichlorobenzene ug/L <1 <1 <1 <1 <1 <1 <1J
1.2-Dichloroethane ugfL <0.5J =<0.5 <0.5 <0.5 <05 <0.5 <054
1.2-Dichloropropane ug/L <1J <1 <1 <1 <1 <1 <1J
1,3,5-Trimethylbenzene ug/L <1 <1 <1 <1 <1 <1 <1J
1,3-Dichlorobenzene ug/L <1J <1 <1 <1 <1 <1 <1J
1,3-Dichloropropane ug/L <0.4J <04 <0.4 <04 <04 <0.4 <04 J
1,4-Dichlorobenzene ug/L <0.5J <0.5 <0.5 <05 <0.5 <0.5 <05J
1-Chlorohexane ug/L <1J <1 <1 <1 ' <1 <1 <1J
2,2-Dichloropropane ugiL <1J <1 <1 <1 <1 <1 <1d
2-Chlorotoluene ug/L’ <1dJ <1 <1 <1 <1 <1 <1J
2-Hexanone ug/L <10 J <10 <10 <10 <10 <10 <10J
4-Chlorotoluene ug/L <1J <1 <1 <1 <1 <1 <t
Acetone ug/L <104 3.08B 388 271B 4778 3658 451B
Benzene ug/L <04J <0.4 <04 <04 <0.4 <0.4 <04
Bromobenzene ug/t. <1J <1 <1 <1 <1 <1 <1J
Bromochloromethane ug/L <1J <1 <1 <1 <1 <1 <1J
Bromodichioromethane ug/L <Q.5J <05 <0.5 <05 <0.5 <0.5 <0.5 4
Bromoform ug/L. <1J <1 <t <1 <1 <1 <1J
Bromomethane ug/L <1J <1 <1 <1 Tt <1 <1J
Carbon disulfide ugfL <1J <1 <1 <1 <1 <1 <1J
Carbon tetrachloride ug/L <1 <1 <1 <1 5.26 6.7 <1J
Chloroberizene ugilL <0.5) <0.5 <0.5 <0.5 <0.5 <0.5 «0.5J
Chloroethane ugflL =1 <% <1 <1 <1 <1 <1J
Chloroform ugfL <0.3J 0.509 116 0582 14.2 29.6 143J
Chloromethane ug/L <1J <1 <1 <1 <1 <1 <1J
cis-1,2-Dichloroethene ug/L <1J 615 21.7 7.33 112 243 3.59)
¢is-1,3-Dichloropropene ug/L <05 <05 <0.5 <0.5 <0.5 <05 <0.5J
Dibromochloromethane ugfL <0.5J <05 <0.5 <0.5 <0.5 <05 <0.5.
Dibromomethane ug/l <1J <1 <1 <1 <i <1 <1J
Dichlorediffuoromethane ugil <1J <1 <1 <1 <1 <1 <1J
Ethylbenzene ug/L <1J <1 <1 <1 <1 <1 <14
Hexachlorobutadiene ug/L <0.6J <0.6 <0.6 <0.6 <06 <0.6 <0.6J
Isopropylbenzene ug/L <1J <1 <1 <1 <1 <1 <1J
m-,p-Xylene ug/L. <2J V<2 <2 <2 <2 <2 <2
MEK (2-Butanone} ugfL <10 J <10 <10 <10 <10 <10 <10J
Methyl t-butyl ether (MTBE) ug/L <5J <5 <5 <5 <5 <5 <5J
Methylene chloride ug/L. <1J <1 <1 <1 <1 < <1J
MIBK (methyl isobutyl ketone) ug/L <10. <10 <10 <10 <10 <10 <10J
Naphthalene ug/l. <1J <1 <1 <1 <i <1 <1J
n-Butylbenzenae ug/L <1J <1 <1 <1 <1 <1 <1J
n-Propylbenzene ug/l. <1J <1 <1 <1 <1 <1 <1J
o-Xylene ugiL <1J <1 <1 <1 <1 <i <1J
p-isopropyltoluene ug/L <1J <q <1 <1 <1 <t <1J
sec-Butylbenzene ug/L <1 <1 <1 <1 <1 <1 <tJ
Styrene ugiL <1J <1 <1 <1 <1 <1 <t J
tert-Butylbenzene ug/L <1 <1 <1 <1 <1 <1 <1J
Tetrachloroethene ug/L <1J 7.92 3.59 1.96 0.623J 1 0.361J
Toluene ug/L <1J <1 <1 <1 <1 <1 <1J
trans-1,2-Dichlorosthene ug/L <1.J 1 2.74 241 0.266 J 0.675.J <1.J
trans-1,3-Dichloropropene ug/L <1J <1 <1 < <1 <1 <1J
Trichloroethene ugiL <1J 53.9 266 62.9 122 19.1 8064
Trichlorofluoromethane ugiL <1J <1 <1 <1 <1 <1 <1J
Vinyl acetate ug/L <5J <5 <5 <5 <5 <5 <5J
Vinyl chloride ugiL <1J <1 <1 <1 <1 <1 <1J

Notes;
pg/L micrograms per liter .

< Analyte not detected above RL
B Analyte was found in the associated blank.
J Analyte positively identified, but quantitation .

50f15




TABLE C-1

MONITORING WELL SAMPLE ANALYTICAL RESULTS - VOCs - APRIL 2008
ANNUAL OPERATIONS REPORT - 2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN
Defense Depot Memphis, Tennessee
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Well MW-150-90 5§ MW-151-78.5 MW-151.945 MW-152-107 9 MW-152-929 MW-153-87.1 MW-154-616
Lab ID L08040409-11 L0B040444-18 L08040444-19 L08040409-13 LOBO404DZ-12 LOB0A0444-20 LOS040444-21
Date 4/11/2008 4{14/2008 4/14/2008 411412008 411172008 4/14/2008 4/14/2008
Volatile Organic Compounds - SW8260B  units
1,1,1,2-Tetrachlorogthane ugfl <10 <0.5 <0.5 <05 <0.5 <0.5 <05
1,1,1-Trichloroethane ug/L <20 <1 <1 <1 <1 1.39 <1
1,1,2,2-Tetrachloroethane ugfL 1960 <05 0.468 J 1.4 3.05 <05 <05
1,1,2-Trichloroethane ug/L 152J <1 <1 <1 <1 < <1
1,1-Dichloroethane ug/L <20 <1 <1 <1 <1 0.596 J <1
1,1-Dichloroethene ug/L. <20 <1 <1 <1 <1 6.37 <1
1,1-Dichlcropropene ugiL <20 <1 <1 <1 <1 <1 <1
1,2,3-Trichlorobenzene ug/L <20 <1 <1 <1 <1 <1 <1
1,2,3-Trichloropropane ug/L <20 <1 <1 <1 <1 <1 <1
1,2,4-Trichlorobenzene ug/L <20 <1 <1 <1 <1 <1 <1
1,2,4-Trimethylbenzene ug/L <20 <1 <1 <1 <1 <1 <1
t,2-Dibromo-3-chloropropane ugiL <40 <2 <2 <2 <2 <2 <2
1,2-Dibremoethane ug/L <20 <1 <1 <] <1 <1 <1
1,2-Dichlorobenzena ug/L <20 <1 <9 <1 <1 <1 <1
1,2-Dichloroethane ug/L <10 <0.5 <Q.5 <0.5 <05 <0.5 <0.5
1,2-Dichloropropane ug/L <20 <1 <1 <1 <1 <3 <1
1,3,5-Frimethylbenzene ug/L <20 <1 <1 <1 <1 <1 <1
1,3-Dichlorobenzene ug/L <20 <1 <1 <1 <1 <1 <1
1,3-Dichloropropane ug/L <8 <0.4 <0.4 <04 <0.4 <0.4 <0.4
1.4-Dichlorobenzene ug/L <10 <0.5 <05 <0.5 <0.5 <05 <0.5
1-Chlorohexane ug/l <20 <1 <1 <1 <1 <1 <1
2.2-Dichloropropane ug/L <20 <1 <1 <1 <1 <1 <1
2-Chlorotaluene ugiL <20 <1 <1 <1 <1 <1 <1
2-Hexanone ug/L <200 <10 <10 <i0 <10 <10 <10
4-Chlorotoluene ug/L <20 <1 <1 <1 <1 <1 <1
Acetone ug/L <200 <10 2651 <10 <10 <10 <10
Benzene ug/l. <8 <0.4 <0.4 <0.4 <0.4 < 4 <0.4
Bromocbenzene ug/L <20 <1 <1 <1 <1 <1 <1
Bromechloromethane ug/l <20 <1 <1 <1 <1 <1 <1
Bromodichloromethane ug/L <10 <0.5 <0.5 <05 <0.5 <0.5 <0.5
Bromoform ug/L <20 <1 <1 <1 <i <1 <1
Bromomethane ug/L <20 <1 0.705 B <1 <1 0.598B 05738
Carbon disulfide ugiL <20 <1 <1 <1 <{ <1 <4
Carbon tetrachloride ug/L <20 0.602.J 477 <{ <1 <1 <1
Chlorobenzene ug/L <10 <0.5 <0.5 <0.5 <0.5 <085 <0.5
Chloroethane ug/L <20 <1 <1 <1 <1 <1 <1
Chloroform ug/t <6 0.235J 15.5 0.573 0.601 <0.3 <0.3
Chlcromethane ug/L <20 <1 <1 <1 <1 <1 <1
cis~1,2-Dichloroethene ug/L 373 <1 1.42 5.49 5.65 03414 <1
cis-1,3-Dichloropropene ug/L <10 <05 <0.5 <0.5 <0.5 <05 <0.5
Dibremochloromethane ug/L. <10 <0.5 <0.5 <05 <0.5 <0.5 =<0.5
Dibromomethane ug/L <20 <1 <1 <1 <1 <1 <1
Dichlorodiflucromethane ug/L <20 <1 <1 <1 <1 <1 <1
Ethylbenzene ug/L <20 <1 <1 <1 <1 <1 <1
Hexachlorobutadiene ug/L <12 <0.6 <0.6 <0.6 <0.6 <0.6 <06
Isopropylbenzene ug/L <20 <1 <1 <1 <1 <1 <1
m-,p-Xylene ugiL <40 <2 <2 <2 <2 <2 <2
MEK (2-Butancne) ug/L <200 <10 <10 <10 <10 <10 <10
Methyl t-butyl ether (MTBE) ug/L <100 <5 <5 <5 <5 <5 <5
Methylene chloride ug/L <20 <1 <1 <1 <1 <1 <1
MIBK {methyl isobutyl ketone) ugfL <200 <10 <10 <10 <10 <10 <10
Naphthalene ugfiL <20 <1 <1 <1 <1 <1 <1
n-Bulylbenzene ugiL <20 <1 <1 <1 <1 <1 <1
n-Propylbenzene ugi. <20 <1 <1 <1 <1 <t <1
o-Xylene ugfL <20 <1 <1 <1 <1 <1 <1
p-Isopropyltoluene ug/L <20 <1 <1 <1 <1 <1 <1
sec-Butylbenzene ug/L <20 <1 <1 <t <1 <1 <1
Styrene ug/L <20 <1 < <1 <1 <1 <1
tert-Butylbenzene uglt <20 <1 <1 <1 <1 <1 <1
Tetrachloroethene ug/L 8.1J <1 0639 B.53 55 0.445J <1
Toluene ug/L <20 <1 <1 <1 0321 B <1 <1
trans-1,2-Dichloroethene ug/L <20 <1 0.613) 1.76 242 <1 <1
. trans-1,3-Dichloropropene ug/L <20 <1 <1 <1 <1 <1 <1

Trichloroethene ug/L 1230 132 201 61.7 727 0.469J <1
Trichloroflugromethane ugiL <20 <1 <1 <1 <1 <1 <1
Vinyl acetate ugiL <100 <5 <5 <5 <5 <5 <5
Vinyt chlende ug/L <20 <1 <1 <1 <1 <1 <1

Notes;

ug/L micrograms per Iter

< Analyte not detected above RL

B Analyte was found in the associated blank

J Analyte positively identified, but quantitation

6 of 15



TABLE C-1

MONITORING WELL SAMPLE ANALYTICAL RESULTS - VOCs - APRIL 2008
ANNUAL OPERATIONS REPORT - 2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN
Defense Depot Memphis, Tennessee

982

143

Well MW-155.770 MW-155035 MW-156-620 MW-157-748 MW-158-1041 MW-158-931 MW-158A-81.5
LabID LC8040409-14 LOBD40409-15 LOBO4040S-46 LDB0AD444-22 L08040409-17 LO8040409-16 LOB4D409-18

Date 4/11/2008 4/11/2008 411172008 4/14/2008 4/11/2008 4/11/2008 41112008
Volatile Organic Compounds - SW8260B  units
1,1,1,2-Tetrachloroethane ug/L <10 <125 <0.5 <1 <0.5 <0.5 <0.5
t,1,1-Trichloroethane ug/L <20 <25 <1 <2 <1 <1 <1
1,1,2,2-Tetrachloroethane ug/L arro 3540 <0.5 10.1 3.03 279 217
1,1,2-Trichleroethane ug/L 53.8 432 <1 <2 <1 <1 7.88.J
1,1-Dichloroethane ug/L <20 <25 <1 <2 <1 <1 <1
1,1-Dichloroethene ug/L <20 <25 <1 <2 <1 <1 <1
1,1-Dichleropropeng ug/L <20 <25 <1 <2 <1 <1 <1
1,2,3-Tnchlorobenzene ugiL <20 <25 <1 <2 <1 <1 <1
1,2,3-Trichleropropane ug/L <20 <25 <1 <2 <1 <1 <1
1,2,4-Trichlcrobenzens ug/L <20 <25 <1 <2 <1 <1 <1
1,2.4-Trimethylbenzene ug/L. <20 <25 <1 <2 <1 <1 <1
1,2-Dibromo-3-chiorepropane ugfL <40 <50 <2 <4 <2 <2 <2
1,2-Dibromoethane ugfL <20 <25 <1 <2 <1 <1 <1
1,2-Dichlorobenzene ug/L <20 <25 <1 <2 <1 <1 <1
1,2-Dichloroethane ug/l <10 <12.5 <0.5 <1 <05 <0.5 <0.5
1,2-Dichlorepropane ug/L <20 <25 <1 0.515J <1 <1 <1
1,3,5-Trimethylbenzene ug/L <20 <25 <1 <2 <1 <1 <1
1,3-Dichlorcbenzene ugiL <20 <25 <1 <2 <1 <1 <1
1,3-Dichlorapropane ugiL <8 <10 <0.4 <08 <0.4 <0.4 <0.4
1.4-Dichlorobenzene ug/L <10 <125 <0.5 <1 <0.5 <0.5 <0.5
1-Chlorchexans ug/L <20 <25 <1 <2 <1 <1 <1
2,2-Dichloropropane ug/L <20 <25 <1 <2 <1 <1 <1
2-Chlorotoluene ug/lL <20 <25 <1 <2 <1 <1 <1
2-Hexanone ug/l <200 <250 <10 <20 <10 <10 <10
4-Chlorotoluene ug/L <20 <25 <1 <2 <1 <1 <1
Acetone ug/L <200 <250 4958B 8.87J <10 308B 3168
Benzene ug/L <8 <10 <0.4 <08 <04 <04 <0.4
Bromobenzene ug/L <20 <25 <1 <2 <1 <1 <1
Bromochloromethane ug/L <20 <25 <1 <2 <1 <1 <1
Bromedichloromethane ug/L <10 <12.5 <0.5 <1 <05 <0.5 <05
Bromeform ugfL <20 <25 <1 <2 <1 <1 <1
Bromomethang ug/L <20 <25 <1 1.05 B <1 <1 <1
Carbon disulfide ug/L <20 <25 <1 <2 <1 <1 <1
Carbon tetrachloride ug/L <20 <25 <1 <2 <1 <1 <1
Chlorobenzene ug/L <10 <12.5 <0.5 <1 <0.5 <0.5 <Q.5
Chloroethane ug/L =20 <25 =1 <2 <t <1 <1
Chioroform ug/L <6 <7.5 <0.3 9 0.288 J 0.251J 0.373 J
Chloromethane ug/L <20 <25 <1 <2 <1 <1 <1
Gis-1,2-Dichlorcethene ug/L 738 61.4 <1 0.671J 29 255 8.05J
cis-1,3-Dichloropropene ug/L =10 <12.5 <05 <1 <05 <0.5 0.5
Dibromochloromethane ug/L <10 <125 <0.5 <1 <0.5 <05 <0.5
Dibromomethane ug/t. <20 «25 <1 <2 <1 <1 <1
Dichlorodifluoromethane ug/L <20 <25 <1 <2 <1 <1 <1
Ethylbenzene ugfL <20 <25 <1 <2 <1 <1 <1
Hexachiorcbutadiene ug/L <12 <15 <0.6 <1.2 <0.6 <0.6 <0.6
Isopropylbenzene ugfL <20 <25 <1 <2 <1 <1 <1
m-.p-Xylene ug/l <40 <50 <2 <4 <2 <2 <2
MEK (2-Butanone) ug/l <200 <250 <10 <20 <10 <10 <10
Methyl t-butyl ether (MTBE) ug/L <100 <125 <5 <10 <5 <5 <5
Methylene chioride ug/L <20 <25 <1 <2 <1 <1 <1
MIBK (methyl isobutyl ketone) ugil <200 <250 <10 <20 <10 <10 <10
Naphthalene ug/L <20 <25 <1 <2 <1 <1 <1
n-Butylbenzene ug/L <20 <25 <1 <2 <1 <1 <1
n-Propylbenzene ug/L <20 <25 <1 <2 <1 <1 <1
o-Xylene ugilL <20 <25 <1 <2 <1 <1 <1
p-lsopropyitoluene ugiL <20 <25 <1 <2 <1 <1 <1
sec-Butylbenzene ug/L <20 <25 <1 <2 <1 <1 <1
Styrene ugflL <20 <25 <1 <2 <1 <1 <1
{ert-Butylbenzene ug/lL <20 <25 <] <2 <1 <1 <1
Tetrachloroethene ug/L 10.2J 834 <1 <2 4.98 474 0.578J
Toluene ug/L <20 <25 <1 <2 <1 <1 <1
trans-1,2-Dichloroethene ug/l, 993 7.82) <1 <2 1.25 1.02 0.938 J
trans-1,3-Dichloropropene ug/L <20 <25 <1 <2 <t <t <1
Trichloroethene ug/l 1600 1510 <1 5.48 37.1 331 97.3J
Trichlorofluoromethane ug/L <20 <25 <i <2 <1 <1 <1
Vinyl acetate ug/l. <100 <125 <5 <10 <5 <5 <5
Vinyl chloride ug/L <20 <25 <1 <2 <1 <1 <1

Neotes:

Wg/l. micrograms per liter

<  Analyte not detected above RL
B Analyte was found in the associated blank.
d Analyte positively identified, but quantitation

7of15
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TABLE C-1
MONITORING WELL SAMPLE ANALYTICAL RESULTS - VOCs - APRIL 2008
ANNUAL OPERATIONS REPORT - 2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN
Defense Depot Memphis, Tennessee

Well  MW-158A-014 MW-159-811 MW-159-87 1 MW-1601S84 Confirm MW-160-808 MW-161-800  MW-162-837
Lab|D L08040409-19 L0O8040409-20 LOBO40409-21 L08060542-01 LOB040409-22 LOB040409-47  108040444.23

Date 4/11/2008 4/11/2008 4/11/2008 6/18/2008 4/11/2008 41172008 4/14/2008

Volatile Qrganic Compounds - SWB260B  units

1,1,1,2-Tetrachloroethane ug/L <05 <5 <5 0663 <25 <10 <25
1,1,1-Trichloroethane ug/L <1 <10 <10 <1 <5 <20 <50
1,1,2,2-Tetrachloroethane ug/L 269 312 290 3090 3560 594 4160
1,1,2-Trichloroethane ugil. <1 99 8 111 269 2.97J <20 <50
1,1-Dichloroethane ug/L <1 <10 <10 <1 <5 <20 <50
1,1-Dichloroethene ug/L <1 <10 <10 <1 <5 <20 <50
1,1-Dichloropropene ug/L <1 <10 <10 <1 <5 <20 <50
1,2, 3-Trichlorobenzene ug/L <1 <10 <10 <1 <5 <20 <50
1,2,3-Trichloropropane ug/L <1 <10 <10 <1 <5 <20 <50
1,2.4-Trichlorobenzene ugiL <1 <10 <10 <1 <5 <20 <50
1,2,4-Trimethylbenzene ugiL <1 <10 <10 <1 <5 <20 <50
1,2-Dibrome-3-chloropropane ug/L <2 <20 <20 <2 <10 <40 <100
1,2-Dibromeethane ug/L <1 <10 <10 <1 <5 <20 <50
1,2-Dichlorobenzene ugiL <1 <10 <10 <1 <5 <20 <50
1,2-Dichlorcethane ugfL <0.5 <5 <5 <Q.5 2.5 <10 <25
1,2-Dichioropropane ug/L <1 <10 <10 <1 N <5 <20 <50
1,3,5-Trimethylbenzene ugfL <1 <10 <t <1 <5 <20 <50
1.3-Dichlorobenzene ug/L <1 <10 <10 <1 <5 <20 <50
1.3-Dichloropropane ug/L <0.4 <4 <4 <04 <2 <8 <20
1,4-Dichlorobenzene ug/L <0.5 <5 <5 0.149 <25 <10 <25
1-Chlorohexane ™ ug/L <1 <10 <10 <1 <5 <20 <50
2,2-Dichloropropane ug/L <1 <10 <10 <1 <5 <20 <50
2-Chlorotoluene ugiL <1 <10 <10 <1 <5 <20 ° <50
2-Hexanone ug/L <10 <100 <100 <10 <50 <200 <500
4-Chlorotoluene ug/L <1 <10 <10 <1 <5 <20 <50
Acetone ug/L 2528 <100 <100 352 <50 <200 <500
Benzene : ugi <0.4 <4 <4 <0.4 <2 <8 <20
Bromobenzene ugi <1 <10 <10 <1 <5 <20 <50
Bromochloromethane ug/L <1 <10 <10 <1 <5 <20 <50
Bromeodichloromethane ugit <0.5 <5 <5 <0.5 <25 <10 <25
Bromoform ug/L <1 <10 <10 <1 <5 <20 <50
Bromomethane ug/L <1 <10 <10 <1 <5 <20 <50
Carbon disulfide ug/L <1 <10 <10 <1 <5 <204 <50
Carbon tetrachloride ugiL <1 ‘ <10 <10 1.14 <5 <20 <50
Chiorobenzene ug/L <0(.5 <5 <5 <0.5 0.926 J <10 <25
Chloroethane ug/l <1 <10 <10 <1 <5 <20 <50
Chloroform ' ug/L 1.0 <3 <3 1.62 214 3.65J <15
Chloromethane ug/l <1 <10 <10 <1 <5 <20 <50
cis-1,2-Dichlorcethene ug/L 121 1220 1180 40.9 498 15.7J 239J
¢is-1,3-Dichloropropene ug/L <0.5 <5 <5 <0.5 <2.5 <10 <25
Dibromochloromethane ugfL <0.5 <5 <5 <0.5 <25 <10 <25
Dibromomethane ug/L <1 <10 <10 <1 <5 <20 <50
Dichlorodifluoromethane ug/L <1 <10 <10 <1 <5 <20 <50
Ethylbenzene ugfl <1 <10 <10 s <1 <5 <20 <50
Hexachlorobutadiene ugiL <0.6 <6 <6 <06 <3 <12 <30
Isopropylbenzene ugiL <1 <10 <10 <1 <5 <20 <50
m-,p-Xylene ugiL <2 <20 <20 <2 <10 <40 <100
MEK (2-Butanone) ugiL <10 <100 <100 <10 <50 <200 <500
Methyl t-butyl ether (MTBE) ugiL <5 <50 <50 <5 <25 <100 <250
Methylene chioride ug/L <1 <10 <10 <1 1.59B 9.78 B 1488
MIBK {methyl isobuty! ketone) ugilL <10 <100 <100 <10 <50 <200 <500
Naphthalene ugflL <1 <10 <10 <1 <5 <20 <50
n-Butylbenzene ug/L <1 <10 <10 <1 <5 <20 <50
n-Propylbenzene ugf/L <1 <10 <10 <1 <5 <20 <50
o-Xylene ug/L <1 <10 <10 <1 <5 <20 <50
p-isopropyltoluene ug/L <1 <10 <10 <t <5 <20 <50
sec-Butylbenzene ug/l <1 <10 <10 <1 <5 <20 <50
Styrene ug/L <1 <10 <10 <1 <5 <20 <50
tert-Butylbenzene ug/L <1 <10 <10 <1 <§ <20 <50
Tetrachloroethens ug/L 10.7 526) 6.28J 9.43 1086 <20 <50
Toluene ug/L <1 <10 <10 <1 <5 <20 <50
trans-1,2-Dichloroethene ug/L 4.06 249 266 7.36 9.32 5.59 J <50
trans-1,3-Dichloropropene ug/L <1 <10 <10 <1 <5 <20 <50
Trichloroethene ug/L 126 1170 1410 1120 1130 342 792
Trichlorofluoromethane uglL <1 <10 <10 <1 <5 <20 <50
Vinyl acetate ugiL <5 <50 <50 <5 <25 <100 <250
Vinyl chloride ug/lL <1 7.79J 7114 <1 <5 <20 <50

Notes;

g/l micrograms per Mer

< Analyte not detected above RL

B Analyte was found in the associated blank.

J Analyte positively identified, but quantitation

8of 15



TABLE C-1
MONITORING WELL SAMPLE ANALYTICAL RESULTS - VOCs - APRIL 2008
ANNUAL OPERATIONS REPORT - 2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN

Defense Depot Memphis, Tennessee

Well MW-163-74 9 MW-184-726 MW-165-100 MW-165-89.9 MW-165A-73.9 MW-165A-845 MW-166-87 3
Lab ID L0OB040444-24  L08040444-25 L0OB04040949 L08040409-48 108040409-50 LOS040408-56 (08040400-23
Date 4142008 411472008 4{11/2008 4/11/2008 4/11/2008 4/11/2008 4/11/2008
Volatile Organic Compounds - SWB8260B  units
1,1,1,2-Tetrachloroethane ug/L <25 <0.5 <0.5 <0.5 <0.5 <05 <0.5
1,1,1-Trichtorcethane ug/L <5 <1 <1 <1 <1 <1 <1
1,1,2,2-Tetrachloroethane ug/L 488 134 1.8 3.04 <05 277 8.3
1,1,2-Trichlorcethane ug/L 337 0517 J 0.343J 0.299J <1 <t <1
1,1-Dichloroethane ug/l <5 <1 <1 <1 <1 <1 <1
1.1-Dichloroethene ug/l <5 <1J <1 <1 <1 <1 <1
1,1-Dichloropropene ug/L <5 <1 <1 <1 <1 <1 <1
1,2,3-Trichlorobenzene ug/L <5 <1 <1 <1 <1 <1 <1
1.2,3-Trichloropropane ug/l <5 <1 <1 <1 <1 <1 <1
1.2 4-Trichlorobenzene ugfL <5 <1 <1 <1 <1 <1 <1
1,2,4-Trimethylbenzene ugil <5 <1 <1 <1 <1 <1 <i
1,2-Dibromo-3-chlorepropane ugil <10 <2 <2 <2 <2 <2 <2
1,2-Dibremoethane ug/L <5 <1 <1 <1 <1 <1 <1
1,2-Dichlorobenzene ug/L <5 <} <1 <1 <1 <1 <1
1,2-Dichloroethane ug/L <25 <0.5 <0.5 <05 <0.5 <0.5 <0.5
1,2-Dichloropropane ug/L <5 <1 <1 <1 <1 <1 <1
1,3,5-Trimethylbenzene ug/L <5 <1 <1 <1 <1 <1 <1
1.3-Dichlorobenzene ug/L <5 <1 <1 <1 <t <1 <1
1.3-Dichloropropane ugiL <2 <0.4 <0.4 <0.4 <0.4 <04 <04
1,4-Dichlorobenzene ugiL <2.5 <(.5 <0.5 <0.5 <0.5 <}5 <0.5
1-Chlorohexane ug/L <5 <1 <1 <1 <1 <1 <1
2,2-Dichloropropane ug/l <5 <1 <1 <1 <1 <1 <1
2-Chlcrotoluene ug/L <5 =1 <1 <1 <1 <1 <1
2-Hexanone ug/L <50 <10 <10 <10 <10 <10 <10
4-Chlorotoluene ug/L <5 <1 <1 <1 <1 e <1
Acetone ug/L 156J 4.1J 353B 317B 253B 353B 33B
Benzene ugiL <2 <0.4 <0.4 <0.4 <0.4 <0.4 <04
Bromobenzene ug/lL <5 <1 <1 <1 <1 <1 <1
Bromochloromethane ug/L <5 <1 <1 <1 <1 <1 <1
Brornodichloromethana ug/L <25 <0.5 <(0.5 <0.5 <0.5 <0.5 <0.5
Bromoform ug/L <5 <1 <1 <1 <1 <1 <1
Bromomethane ug/L <5 0.547 B <1 <1 <1 <1 <1
Carbon disulfide ug/L <5 <1 <1J <1l <1 <1 <1
Carbon tetrachloride ugfl <5 3424 0.769 J 9.32 1.14 11.3 6.43
Chlorobenzene ugiL <25 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Chloroethane ugflL <5 <1 <1 <1 <1 <1 <t
Chloroform ugfl 119 37.1 485 61.4 3.88 49.8 391
Chloromethane ug/L <5 <1 <1 <1 <1 <1 <1
cis-1,2-Dichloroethene ug/iL 9.07 271 9.59 5.97 1.2 7.3 249
cis-1,3-Dichloropropene ug/L <2.5 <0.5 <0.5 <0.5 <0.5 <05 <05
Dibromochioromethane ug/L <2.5 <0.5 <0.5 <0.5 <0.5 <05 <05
Dibromomethane ugiL <5 <1 <1 <1 <1 <1 <1
Dichlorodifluoromethane ug/L <5 <1 <1 <1 <1 <1 <1
Ethylbenzene ugil. <5 <1 <1 <1 <1 <1 <1
Hexachlorcbutadiene ug/L <3 <0.6 <0.6 <0.6 <0.6 <0.6 <06
Isopropylbenzene ug/L <5 <1J <1 <1 <1 <1 <1
m-,p-Xylene ug/l <10 <2 <2 <2 <2 <2 <2
MEK (2-Butanone) ug/L <50 <10 <10 <10 <10 <10 <10
Methyl t-buty! ether (MTBE) ug/L <25 <5 <5 <5 <5 <5 <5
Methylene chloride ug/L 1.56 B <1 <1 <1 <1 <1 <1
MIBK (methy| isobutyl ketone) ug/L <50 <10 <10 <10 <10 <10 <10
Naphthalene ug/L <5 <1 <1 <1 <1 <1 <1
n-Butylbenzene ug/L <5 <1 <1 <1 <1 <1 <1
n-Propylbenzene ug/L <5 <1 <1 <1 <1 <1 <1
o-Xylene ug/L <5 <1 0.659J 0614 ¢ <1 <1 <1
p-Isopropyltcluene ug/L <5 <1 <1 <1 <1 <1 <1
sec-Butylbenzene ug/L <5 <1 <1 <1 <1 <1 <1
Styrene ug/iL <5 <1 <1 <1 <1 <1 <1
fer-Butylbenzens ugit <5 <1 <1 <1 <1 <1 <1
Tetrachloroethene ugiL <5 0.894 1.25 1.64 0392J 2.44 1.14
Toluene ug/t <5 <1 <1 <1 <t <1 <1
trans-1,2-Dichloroethene ug/L 1.84) 0574 1.99 1.6 0.322 J 1.4 0.955 J
trans-1,3-Dichloropropene ug/k. <5 <1 <1 <1 <1 <1 <1
Trichloroethene ug/L 80.3 249J 128 87.1 3286 103 24.8
Trichloroflueromethana ug/L. <5 <1 <1 <1 <1 <1 <1
Vinyl acetate ug/L <25 <5 <5 <5 <5 <5 <5
Vinyl chloride ug/l <5 <1 <1 <1 <1 <1 <t
Notes, )
g/l micrograms per liter
< Analyte not detected above RL
B Analyte was found in the associated blank
J  Analyle positively identified, but quantitation

9of15



TABLE C-1
MONITORING WELL SAMPLE ANALYTICAL RESULTS - VOCs - APRIL 2008
ANNUAL OPERATIONS REPORT - 2008

DUNN FIELD GROUNDWATER IRA - YEAR TEN

Defense Depot Memphis, Tennassee

98p 14

Wel MW-166-97 8 MW-166A-7T53 MW-167-76.5 MW-168-113.9 MW-188A-764 MW-168A-B6.9 MW-169-818
Lab I 108040409-24 108040409-25 L0B040409-57 L08040409-26 [08040409-27 LOBO40409-28 LOBD40409-58
Date 4/11/2008 411172008 411/2008 4/11/2008 411172008 4{11/2008 4/11/2008

Volatile Organic Compounds - SW8260B  units
1,1,1,2-Tetrachloroethane ug/L <0.5 <0.5 <0.5 <05 <05 <0.5 <0.5
1,1,1-Trichloroethane ug/L <1 <1 <1 <1 683 205 <1
1.1.2,2-Tetrachloroethane ugiL B39 3.76 <05 <05 <0.5 <05, <0.5
1,1,2-Trichloroethane ug/L <1 <1 <1 <1 <1 <1 <1
1,1-Dichlorcethane ug/L <1 <1 <1 <1 0.425) <1 <1
1,1-Dichlorcethene uglL <1 <1 <1 0818.J 13.6 6.01 <1
1,1-Dichloropropene ug/L <1 <1 <1 <1 <1 <1 <1
1,2,3-Trichlorobenzene ugilL <1 <1 <1 <1 <1 <1 <1
1,2,3-Trichloropropane ug/L <1 <1 <1 <1 <1 <1 <1
1,2.4-Tnchlorobenzene ug/L <1 <1 <1 <1 <1 <1 <1
1.2,4-Trimethylbenzene ug/L <1 <1 <1 <1 <1 <1 <1
1,2-Dibroma-3-chloropropane ug/l <2 <2 <2 <2 <2 <2 <2
1,2-Dibromoethane ug/L <1 <1 <1 <1 <1 <1 <1
1.2-Dichlorobenzene ugfL <1 <1 <1 <1 <1 <t <1
1.2-Dichloroethane ugfL <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,2-Dichloropropane ugil <1 <1 <1 <1 <1 <1 <1
1,3,5-Trimethylbenzene ug/L <1 <1 <1 <1 <1 <1 <1
1,3-Dichlerobenzene ug/t <1 <1 <1 <1 <1 <1 <1
1,3-Dichloropropane ugil. <04 <0.4 <0.4 <04 <0.4 <0.4 <0.4
1,4-Dichlorobenzene ugiL <0.5 <05 0.156 B <0.5 <05 <0.5 <0.5
1-Chlorohexane ug/L <1 <1 <1 <1 <1 <1 <1
2,2-Dichlcropropane ug/L <1 <1 <1 <1 <1 <1 <1
2-Chlorotoluene ug/l <1 <1 <1 <1 <1 <1 <1
2-Hexanone ug/L <10 <10 <10 <10 <10 <10 <10
4-Chlorotoluene ug/l <1 <1 <1 <1 <1 <1 <1
Acetone ug/L 4318 6.84B 5768 <10 <10 <10 8698
Benzene ug/L <0.4 <0.4 <04 <04 <0.4 <0.4 <0.4
Bromobenzene ugfL <1 <1 <1 <1 <1 <1 <1
Bromochloromethane ug/L, <1 <1 " <1 <1 <1 <1
Bromaodichloromethane ug/l <0.5 <0.5 <0.5 <0.5 <0.5 <(.5 <05
Bromoform ugfiL <1 <1 <4 <1 <1 <q <1
Bromomethane ugilL <1 <1 <1 <1 <1 =<1 <1
Carbon disulfide ugil <1 <1 <1 <1 <3 <1 <1
Carbon tetrachloride ug/L 83 4.44 <1 <1 <1 <1 <1
Chlorobenzene ug/l <05 <0.5 «0.5 <0.5 Q5 =0.5 0.859
Chioroethane ug/L =1 <1 <1 <1 <1 <1 <1
Chloroform ug/L 52.2 34.4 <0.3 <03 0.537 0.188 J <0.3
Chloromethane ug/l. <1 <1 <1 <1 <1 <1 <1
cis-1,2-Dichloroethene ugfL 24 2.57 <1 <1 <1 <1 <1
cis-1,3-Dichloropropene ug/L <0.5 <0.5 <05 <0.5 <0.5 <085 <0.5
Dibromechloromethane ugiL <0.5 <0.5 <0.5 <0.5 <0.5 <05 <0.5
Dibromomethane ug/L <1 <1 <1 <1 <1 <1 <1
Dichtorodifiuoromethane ug/L <1 <1 <1 <1 <1 <1 <1
Ethyibenzene ugil <1 <1 <1 <1 <1 <1 <1
Hexachlorobutadiene ug/L <0.6 <06 <0.6 <0.6 <086 <0.6 <0.6
Isopropylbenzene uglt <1 <1 <1 <1 <1 <1 <1
m-,p-Xylene ugiL <2 <2 <2 <2 <2 <2 <2
MEK (2-Butanone) ug/l <10 <10 <10 <10 <10 <10 <10
Methyl t-butyl ether (MTBE) ug/l. <5 <5 <5 <5 <5 <5 <5
Methylene chloride ug/L <1 <1 <1 <1 <1 <1 <1
MIBK (methyl isobuty! ketone) ug/L <10 <10 <10 <10 <10 <10 <10
Naphthalene ug/L <1 <1 <1 <1 <1 <1 <1
n-Butylbenzene ug/L <1 <1 <1 <1 <1 <1 <1
n-Propylbenzeng ugiL <1 <1 <1 <1 <1 <1 <1
o-Xylene ug/L <1 <1 <1 <1 <1 <1 <1
p-Isopropyltoluene ugfL <1 <1 <1 <1 <1 <1 <1
sec-Butylbenzene ug/L <1 <1 <1 <1 <1 <1 <1
Styrene ug/L. <1 <1 <1 <1 <1 <1 <1
tert-Butylbenzene ug/L <1 <1 <1 <1 3 <1 <1
Tetrachloroethene ug/L 165 124 <1 <1 0.849 J 0.815J <1
Toluene ugil <1 <1 <1 0317 B <1 03128 <1
trans-1,2-Bichloroethene ug/L 0753) 1.16 <1 <1 <1 <1 <1,
trans-1,3-Dichloropropene ug/L <1 <1 <1 <1 <1 <1 <1
Trichloroethene ug/L 257 69.9 0.34J 1.22 115 1.09 <1
Trichlorofluoromethane ugiL <1 <1 <1 <1 <1 <1 <1
Vinyl acetate uglL <5 <5 <5 <5 <5 <5 <5
Vinyl chlioride ug/L <1 <1 <1 <1 <1 <1 <1

Notes:

ug/L micrograms per liter

< Analyte not detected above RL

B Analyte was found in the associated blank,

J Analyte positively identified, but quantitation

100f 15



TABLE C-1 982 14 7

MONITORING WELL SAMPLE ANALYTICAL RESULTS - VOCs - APRIL 2008
ANNUAL OPERATIONS REPORT - 2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN
Defense Depot Memphis, Tennessee

well MW-170-617  MW-170-77.7 MW-171-62.4 MW-172 MW-174 MW-175 MW-178
Lab!D LOB040409-59 LOB040409-60 LOBDA0409-61 L0BC40444-09 LOBOAC4BE-11 LOB040A44.10 LOBOA04BE-10
Date 4{11/2008 4/41/2008 4{11/2008 4/14/2008 4/15/2008 4/14/2008 411512008

Volatile Organic Compounds - SWB260B  units

1,1,1,2-Tetrachloroethane
1,1,1-Trichlcroetharne
1,1,2,2-Tetrachloroethane
1,1,2-Trichlgroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,1-Dichloropropene
1,2,3-Trichlorobenzene
1,2,3-Trichloropropane
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzena
1,2-Dichloroethane
1,2-Dichloropropane
1.,3,5-Trimethylbenzene
1,3-Dichlorobenzeng
1.3-Dichloropropane
1,4-Dichlorobenzene
1-Chlorohexane
2,2-Dichloropropane
2-Chlorotoluene
2-Hexanone
4-Chiorotoluene
Acetone

Benzene

Bromobenzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane

Carbon disulfide

Carbon tetrachloride
Chlerobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dibromochloromethane
Dibromomethane
Dichlorodifluoromethane
Ethylbenzene
Hexachlorobutadiene
Isopropylbenzene
m-,p-Xylene

MEK (2-Butanone)
Methyl t-butyl ether (MTBE)
Methylene chlaride
MIBK {methyl isobutyl ketone)
Naphthalene
n-Butylbenzene
n-Propylbenzene
o-Xylene
p-Isopropyltoluene
sec-Butylbenzene
Styrene
tert-Butylbenzene
Tetrachloroethene
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichlorcpropene
Trichloroethene
Trichlorofluoromethane

ugiL <0.5 <0.5 <05 <05 <0.5 <0.5 <05
ug/l 0.27 <1 <1 <1 <1 <1 <1
ug/L <0.5 <0.5 <0.5 <0.5 07 <05 <0.5
ug/L <1 <1 <1 <1 <] <1 <1
ug/L 0913J <1 <1 <1 <1 <1 <1
ugiL 1.43 <1 | <1 <1 <1 <1 <1
ug/L <1 <1 <1 <1 <1 <q <1
ug/L <1 <1 <1 <1 <1 <1 * <1
ug/L <1 <1 <1 <1 <1 <1 <1
ugiL <1 <1 <1 <1 <1 <1 <1
ug/L <1 <1 <1 <1 <1 <1 <1
uglL <2 <2 <2 <2 <2 <2 <2
ugiL <1 <1 <1 <1 <1 <1 <1
ug/L <1 <1 <1 <1 <1 <1 <1
ug/l <05 <0.5 <0.5 <0.5 <05 <0.5 <0.5
ug/L <1 <1 <1 <1 <1 <1 <1
ugil <1 <1 <1 <1 <1 <1 <1
ugiL <t <1 <1 <1 <1 <1 <1
ug/L <0.4 <04 <04 <0.4 <0.4 <04 <04
ugiL <0.5 <0.5 <05 <0.5 <0.5 <0.5 0196
ug/ll <1 <1 <1 <1 <1 <1 <1
ug/L <1 <1 <1 <1 <1 <1 <1
ug/t <1 <1 <1 =1 <1 <1 <t
ug/L <10 <10 <10 <10 <10 <10 <10
ug/L <1 <1 <1 <1 <1 <1 <1
ug/L 891B B.76B 9.14B <10 <10 <10 <10
ug/L <04 <04 <04 <04 <04 <04 <04
ug/L <1 <1 <1 <1 <1 <1 <1
ug/L <1 . <1 <1 <1 <1 <1 <1
ug/L <0.5 <0.5 <05 <0.5 <0.5 <0.5 <0.5
ugfL <1 <1 <1 <1 <1 <1 <1
ug/l. <1 <1 <1 <1 <1 <1 <1
ug/L <1 <1 <1 < <1 <1 <1
uglt, <1 <1 <1 <1 <1 0.383 J <1
ug/L <0.5 <0.5 <0.5 <0.5 <05 <0.5 <0.5
ug/L <1 <1 <1 <1 <1 <1 <1
ug/L <0.3 <0.3 <0.3 01434 0.666 0.489 <0.3
ug/L. <1 <1 <1 <1 <1 <1 <1
ug/L <1 <1 <1 <1 <1 <1 <1
ug/L <0.5 <05 <05 <0.5 <0.5 <05 <05
ug/L <0.5 <0.5 <05 <0.5 <0.5 <05 <05
ugflL <1 <1 <1 <1 <1 <1 <1
ug/lL <1 <1 <1 <1 <1 <1 <1
ug/L <1 <1 <t <1 <1 <1 <1
ug/L <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6
ug/L <1 <1 <1 <1 <1 <1 <1
ug/L <2 <2 <2 <2 . <2 <2 <2
ug/L <10 <10 <10 <10 <10 <10 <10
ugit <5 <5 <5 <5 <5 <5 <5
ug/L <1 <1 <1 <1 <1 <1 <1
ug/L <10 <10 <10 <10 <10 <10 <10
ugfL <1 <1 <1 <1 <1 <1 <1
ug/L <1 <1 <1 <1 <1 <1 <1
ugiL <1 <1 <1 <1 <1 <1 <1
ug/L <1 <1 <1 <1 <1 <1 <1
ug/L <1 <1 <1 <1 <1 <1 <1
ug/L <1 <1 <1 <1 <1 <1 <1
ug/L <1 <1 <1 <1 <1 <1 <
ugL <1 <1 <1 <1 <1 <1 <1
ugfL <1 <1 <1 <1 0.287J 0317.J 0.726
ugit <1 <1 <1 <1 <1 <1 <1
ug/L <1 =<1 <{ <1 <1 <1 <1
ug/L <1 <1 <1 <1 <1 <1 <4
ug/L <1 <1 <1 <1 <1 0.874J <1
ug/L =<1 <1 <1 <1 <1 <1 <1
ug/t <5 <5 <5 <5 <5 <5 <5
ug/L <1 <1 <1 <1 <1 <1 <1

Vinyl acetate
Vinyl chloride
Notes:
pg/L micrograms per liter
< Analyte nat detected above RL
B Analyte was found in the associated blank.
J

Analyte positively identified, but quantitation

110f15




2
TABLEC-1 - 98'~ 148
MONITORING WELL SAMPLE ANALYTICAL RESULTS - VOCs - APRIL 2008
ANNUAL OPERATIONS REPORT - 2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN
Defense Depot Memphis, Tennessee

Well MW-179 MW-180 MW-187 MW-220 MW-221 MW-222 MW-223
Lab D LOB040486-04 LOB040517.25 LOB040517-19 L08040486-12 LOB040517-03 LOS040486-13 LOS040486-14
Date 4/15/2008 4/16/2008 416/2008 4/16/2008 411612008 411572008 4/15/2008
Volatile Organic Compounds - SW8260B units

1,1,1,2-Tetrachloroethane ug/L <05 <0.5 <05 <0.5 <05 <0.5 <0.5
1,1,1-Trichloroethane ug/L <1 <1 <1 <1 <1 <1 <1
1,1,2,2-Tetrachlorpethane ug/l <0.5 0783 <0.5 <0.5 <05 12.7 03234
1,1,2-Trichloroethane ug/L <1 <1 <1 <1 <1 7.57 <1
1,1-Dichlorcethane ug/L <1 <1 <1 0.187 4 <1 <1 <1
1,1-Dichloroethene ug/L <1 <1 <1 4.54 <1 <1 <1
1,1-Bichloropropens ug/L <1 <1 <1 <1 <1 <1 <1
1,2,3-Trichlorobenzene ug/L <1 <1 <1 <1 <1 <1 <1
1,2,3-Trichloropropane ug/l. <1 <1 <1 <1 <1 <1 <1
1,2,4-Trichlorobenzene ug/L <1 <1 <1 <1 <1 <1 <1
1,2.4-Trimethylbenzene ug/L <1 <1 <1 <1 <1 <1 <1
1,2-Dibromo-3-chloropropane ug/l. <2 <2 <2 <2 <2 <2 <2
1,2-Dibromoethane ug/l <1 <1 <1 <1 <1 <1 <1
1,2-Dichlorcbenzene ug/L <1 <1 <1 <1 <1 <1 <1
1,2-Dichloreethane ugfL <05 <0.5 <05 <0.5 <0.5 0.341.J <0.5
1,2-Dichloropropane ug/l <1 <1 <1 <1 =1 <1 <1
1,3,5-Trimethylbenzene ug/L <1 <1 <1 <1 <1 <1 <1
1,3-Dichtorobenzene ugiL <1 <1 <1 <1 <1 <1 <1
1,3-Dichloropropane ug/L <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <04
1,4-Dichlorabenzene ug/L <05 01628 <05 <0.5 <0.5 <05 <05
1-Chlorohexane ugil. <1 <1 <1 <1 <1 <1 <1
2,2-Dichloropropane ug/L <1 <1 <1 <1 <1 <1 <1
2-Chloratoluene ug/L <1 <1 <1 <1 <1 <1 <1
2-Hexanone ug/L <10 <10 <10 <10 <10 <10 <10
4-Chiorotoluene ug/L <1 <1 <1 <1 <1 <1 <1
Acelone ug/L <10 <10 <10 <10 <10 <10 <10
Benzene ug/L <0.4 <0.4 <0.4 <0.4 <0.4 <04 <04
Bromobernzene ug/L <1 <1 <1 <1 <1 <1 <1
Bromochloromethane ug/L <1 <1 <1 <1 <1 <1 <1
Bromodichloremethane ug/L <05 <0.5 <05 <0.5 <0.5 <05 <0.5
Bromoform ugfL <1 <1 <1 <i <1 <1 <1
Bromomethane ug/L <1 <1 <1 <1 <1 <1 <1
Carbon disulfide ug/L <1 <1 <1 <1 <1 <1 <1
Carbon tefrachloride ug/L <1 <1 <1 <t <1 <1 <1
Chlorobenzene ug/L <0.5 <05 <0.5 <0.5 <0.5 <0.5 <0.5
Chloroethane ug/lL <1 <1 <1 <1 <1 <1 <1
Chloroform ug/L <03 <0.3 <03 <0.3 0.167 J 0.156 J 0.439%
Chlaromethane ugfiL <1 <1 <1 <1 <1 <1 <i
cis-1,2-Dichloroethene ug/l. <1 <1 <1 <1 <1 10.4 <1
¢is-1,3-Dichloropropene ug/L <0.5 <05 <05 0.5 <05 <0.5 <0.5
Dibromochloromethane ug/L <0.5 <05 <0.5 <0.5 <05 <0.5 <Q.5
Dibromomethane ug/L <1 <1 <1 <1 <1 <1 <1
Dichlorodifluocromethane ug/L <1 <1 <1 <1 <1 <1 <1
Ethylbenzene ug/L <1 <1 <1 <1 <1 <1 <1
Hexachlorobutadiene ug/L <0.6 <06 <0.6 <0.6 <08 <0.6 <0.6
Isopropylbenzene ug/L <1 <1 =<1 <1 <1 <1 <1
m-,p-Xylene uglL <2 <2 <2 <2 ., <2 <2 <2
MEK (2-Butanone) ug/L <10 <10 <10 <10 <10 <10 <10
Methyl t-butyl ether (MTBE) ug/L <5 <5 <5 <5 <5 <5 <5
Methylene chloride ug/L <1 <1 <1 <1 <1 <1 <1
MIBK {methyl isobuty! ketone) ug/L <10 <10 <10 <10 <10 =10 <10
Naphthalene ug/L <1 . <1 <1 <1 <1 <1 <1
n-Butylbenzene ug/L <1 <1 <1 =<1 <1 <1 <1
n-Propylbenzene ug/L <1 <1 <1 <1 <1 <1 <1
o-Xylene ugflL <1 <1 <1 =<1 <1 <1 <1
p-lsopropyltoluene ug/L <1 <1 <1 <1 <1 <1 <1
sec-Butylbenzene ug/L <1 <1 <1 <1 <1 ' <1 <1
Styrene ugll. <1 <1 <1 <1, <1 <1 <1
tert-Butylbenzene ugiL <1 <1 <1 <t <1 <1 <1
Tetrachloroethene ug/L 177 <1 <1 8.14 0.893 ¥ 03124 0343J
Toluena ugil <1 <1 <1 <1 <1 <1 <1
trans-1,2-Dichloroethene ug/L <1 <1 <1 <1 <1 03014 <1
trans-1,3-Dichloropropene ugf/L <1 <1 <1 <1 <1 <1 <1
Trichloroethene ug/L 0264J <1 <1 4,61 <1 5.34 4.55
Trichlerofluoromethane ugiL <1 <1 <1 <1 <1 <1 <1
Vinyl acetate ug/L <5 <5 <5 <5 <5 <5 <5
Vinyl chloride ug/L <1 <1 <1 <1 <1 <1 <1

Notes:

pgiL micrograms per liter

< Analyte not detected above RL

B Analyte was found in the associated blank.

J Analyte positively identified, but quantitation

120f 15




TABLE C-1

MONITORING WELL SAMPLE ANALYTICAL RESULTS - VOCs - APRIL 2008

ANNUAL OPERATIONS REPORT - 2008

DUNN FIELD GROUNDWATER IRA - YEAR TEN

Defense Depot Memphis, Tennessee

98

2 149

Well MwW-224 MW.225 MW-226 MW-227 MW-228 MW-230 MW-231
LabID L08040517-04 L08040517-05 LOBOA0486-15 LOB040517-20 LOB040517-21 L0BCA0486-05 LOBOA0444-33
Date 411672008 4/16/2008 4/15/2008 4/16/2008 4/16/2008 411512008 41142008

Volatile Organic Compounds - SW8260B  units

1,1,1,2-Tetrachloroethane ugiL <0.5 <0.5 <Q.5 <05 <05 <0.5 <0.5
1.1,1-Trichlorecethane ug/L <1 < <1 <1 <1 1.33 <1
1,1,2,2-Tetrachloroethane ug/L <0.5 213 <0.5 281 0.509 <0.5 <0.5
1.1,2-Trichtoroethane ug/L <1 0.544 J <1 102 <1 <1 <1
1.1-Dichloroethane ug/L <1 <1 <1 <1 <1 143 <1
1,1-Dichloroethene ug/L <1 <1 <1 <1 <1 18.2 <1
1,1-Dichloropropene ug/L <1 <1 <1 <1 <1 < <1
1,2,3-Trichlorobenzene ugiL <1 <1 <1 <1 <1 <1 <1
1,2,3-Trichloropropane ugiL <1 <1 <1 <1 <1 <1 <1
1,2,4-Trichlorobenzene ug/L <1 <1 <1 <1 <1 <1 <1
1,2,4-Trimethylbenzene ug/L <1 <1 <1 <1 <1 <1 <1
1,2-Dibromo-3-chloropropane ug/t. <2 <2 <2 <2 <2 <2 <2
1,2-Dibromoethane ug/L <1 <1 <1 <1 <1 <1 <1
1,2-Dichlorgbenzene ug/L <1 <1 <1 <1 <1 < <1
1,2-Dichloroethane ug/L <05 <0.5 <0.5 2.1 <Q.5 0.455J <0.5
1,2-Dichloropropane ug/L <1 <1 <1 <1 <1 <1 <1
1,3,5-Trimethylbenzene ug/L <1 <1 <1 <1 <1 <1 <1
1,3-Dichlorcbenzene ug/L <1 <1 <1 <1 <1 < <1
1,3-Dichloropropane ugfl <0.4 <04 <04 <0.4 <0.4 <0.4 <0.4
1.4-Dichlorobenzene ug/L <0.5 <0.5 <05 <05 <05 <0.5 <0.5
1.Chlorohexane ug/L <1 <1 <1 <1 <1 <1 <]
2,2-Dighloropropane ug/L <1 <1 <1 <1 <1 <q <1
2-Chlorotoluene ug/L <1 <1 <1 <1 <1 <1 <1
2-Hexanone ugiL <10 <10 <10 <10 <10 <10 <10
4-Chlorotoluene ug/L <1 <1 <i <1 <] % <1 <1
Acetone ug/L <10 <10 <10 <10 <10 <10 <10
Benzene ugiL <0.4 <04 <0.4 <0.4 <0.4 <0.4 <0.4
Bromobenzene ug/L <1 <1 <1 <1 <1 <1 <
Bromochloromethane ug/t <1 <1 <1 <1 <1 <1 <i
Bromodichloromethane ug/L <0.5 <0.5 <05 <05 <05 <0.5 <0.5
Bromoform ug/L <1 <1 <1 <1 <1 <1 <1
Bromomethane ug/L <1 <1 <1 <1 <1 <1 <1
Carbon disulfide ugiL <1 <1 <1 <1 <1 <1 <1
Carbon tetrachloride ugiL <1 <1 <1 4.02 <1 <1 <1
Chierobenzene ug/L <0.5 <(.5 <0.5 <0.5 <0.5 <0.5 <0.5
Chloroethane ug/L <1 <1 <1 < <t <1 <1
Chloroform ug/L <0.3 0.275.) 0.165 J 110 0.387 0.182 J =0.3
Chloromethane * ugll <1 <1 <1 <1 <1 < <1
cis-1,2-Dichloroethene ug/L, <1 1.71 <1 6.33 <1 0.834 J <1
cis-1,3-Dichloropropene ugfL <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <05
Dibromochloromethane ug/L <0.5 =0.5 <0.5 <0.5 <0.5 <Q0.5 <05
Dibromomethane ugiL <1 <1 <1 <1 <1 <1 <1
Dichlorodifiuoromethane ug/L <1 <1 <1 <1 <1 <1 <1
Ethylbenzene ug/L <1 <1 < <1 < <1 <1
Hexachlorobutadiene ug/L <0.6 <0.6 <0.6 <0.6 <0.6 <06 <0.6
Isopropylbenzene ug/L <1 <1 <] <1 <1 <1 <1
m-,p-Xylene ug/L <2 <2 <2 <2 <2 <2 <2
MEK (2-Butanone}) uglL <10 <10 <10 <10 <10 <10 <10
Mathyl t-butyl ether (MTBE) ugfL <5 <5 <5 <5 <5 <5 <5
Methylene chloride ug/L <1 <1 <1 <1 <} <1 <1
MIBK (methyl isobutyl ketone) ug/L <10 <10 <10 <10 <10 <10 <10
Naphthalene ug/L <1 <1 <1 <1 <1 <1 <1
n-Butylbenzense ug/L <1 <1 <1 <1 <1 <1 <1
n-Propylbenzene ug/L <t <1 <1 <1 <1 <1 <1
o-Xylene ug/L <1 <1 <1 <1 <1 <1 <1
p-Isopropyltoluene uglL <1 <1 <1 <1 <1 <1 <1
sec-Bulylbenzene ug/L <1 <1 <1 <1 <1 <1 <1
Styrene ugiL <1 <1 <1 <1 <1 <1 <1
tert-Butylbenzene ug/L <1 <1 <1 <1 <1 <1 <1
Tetrachloroethene ugt 133 0616 <1 225 <1 76.1 <f
Toluene ug/L <1 <1 | <1 <1 <} <1 <1
trans-1,2-Dichloroethene ug/L <1 <1 <1 1 <1 <1 <1
trans-1,3-Dichloropropene ug/L <1 <1 <1 <1 <1 <1 <t
Trichioroethene ug/L <1 39.6 0.855.) 40.8 <1 74.6 <1
Trichloroflucromethane ug/L <1 <1 <1 <1 <1 <1 <q
Vinyl acetate ugiL <5 <5 <5 <5 <5 <5 <5
Vinyl chloride ug/L <1 < <1 < <«q <1 <1

Notes:

ug/L. micrograms per liter

< Analyte not detected above RL

B Analyle was found in the associated blank.

J  Analyte posttively identified, but quantitation

130f 15



TABLE C-1 9 82 1 5 0

MONITORING WELL SAMPLE ANALYTICAL RESULTS - VOCs - APRIL 2008
ANNUAL OPERATIONS REPORT - 2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN
Defense Depot Memphis, Tennessee

Well MW.2328 Myv-232 MW-234 MW-235 Mw-236 Mw-237 MW-238
Lab[D L08C40408-01 LOB040409-55 L08040444-28 LOB040486-01 LO3040444-29 L0S040409-51 LOS040486-02
Date 4/11/2008 4/11/2008 4/14/2008 4/15/2008 4/14/2008 4191/2008 4/15/2008
Volatife Qrganic Compounds - SWB260B  units

1,1,1,2-Tetrachloroethane ug/L <0.5 <05 <05 <0.5 <0.5 <0.5 <0.5
1,1,1-Trichloroethane ug/L <1 <1 <1 <1 <1 <1 <1
1,1,2,2-Tetrachloroethane ug/L <0.5 <0.5 0.469 J <0.5 <0.5 <0.5 <(.5
1,1,2-Trichlcroethane ug/L 0.736J 07634 <1 <1 <1 <1 <1
1,1-Dichloroethane ugfl. 0.187 J 0.176 J <1 <1 <1 . 0.266J <i
1,1-Dichloroethene ug/L 0704 1.27 <1 o« <1 2.2 <1
1,1-Dichloropropene ug/L <1 <1 . <1 <1 <1 <1 <1
1,2,3-Trichlorobenzene ug/L <1 <1 <t <1 <1 <1 <t
1,2,3-Trichloropropane ug/L <1 <1 <1 <1 <1 <] <1
1.2.4-Tnchlorobenzene ugiL <1 <1 <1 <1 <1 <1 <1
1,2,4-Trimethylbenzene ugiL <i <1 <1 <3 <1 <q <1
1,2-Dibrome-3-chloropropane ug/L <2 <2 <2 <2 <2 <2 <2
1,2-Dibromeethane ug/L <1 <1 <1 <1 <1 <1 <1
1,2-Dichlorobenzene ug/L <1 <1 <1 <1 <1 <1 <1
1,2-Dichloroethane ug/L <0.5 <0.5 <0.5 <05 <0.5 <015 <05
1,2-Dichlorapropane ug/L <1 <1 < <1 <1 <1 <1
1,3,5-Trimethylbenzene ug/L <1 /o= <1 <« <1 <1 <1
1,3-Dichlorobenzene ug/l <1 <1 <1 <1 <1 <1 <1
1.3-Dichloropropane ug/L <04 <0.4 <0.4 <04 <04 <0.4 <0.4
1.4-Dichlorobenzene ug/L 0223 02338 <05 <0.5 <0.5 <05 0.145J
1-Chlorohexane ugiL <1 <1 <1 <1 <1 <1 <1
2,2-Dichloropropane ug/L <1 <1 <1 <1 <1 <1 <1
2-Chlorotoluene ug/L <1 <t <1 <1 <1 <1 <1
2-Hexanone ug/L <10 <10 <10 <10 <10 <10 <10
4-Chlcrotoluene ug/L <1 <1 <1 <1 <1 <1 <1
Acetone ug/L 7410 8.31B <10 <10 <10 <10 <10
Benzene ugiL <0.4 013B <04 <0.4 <0.4 <04 <0.4
Bromobenzena ug/L <1 <1 <1 <1 <1 <1 <1
Bromochlorcmethane ug/L <1 T <1 <1 <1 <1 <1
Bromodichloromethane ugfL <0.5 <0.5 <05 <0.5 <05 <05 =0.5
Bromoform ug/L <1 <1 <1 <1 <1 <1 <1
Bromomethane ug/L <1 <1 0.7248 <1 <1 <4 <1
Carbon disulfide ug/L <1 <1 2.99 <1 <1 <1 <1
Carbon tetrachloride ug/L <1 <1 <1 <1 <1 <1 <1
Chlorobenzene ug/L <05 <0.5 <0.5 <0.5 <05 <0.5 <0.5
Chlcroethana uglL =1 <1 <1 <1 =<1 <1 <1
Chloroform ug/l <0.3 <0.3 <0.3 <0.3 <0.3 0181 0211
Chloromethane ugl/L <1 <1 <1 <1 <1 <1 <{
cis-1,2-Dichloroethene ugfl. 19 224 <1 <1 <1 <1 <3
cis-1,3-Dichloropropena ug/L <0.5 <Q.5 <0.5 <0.5 <0.5 <0.5 <0.5
Dibromochloromethane ug/t <0.5 <0.5 <0.5 <05 <0.5 <0.5 <0.5
Dibromomethane ug/L <1 <1 <1 <1 <1 <1 <1
Dichlorodiflucromethane ug/L <1 <1 <1 < <1 < <1
Ethylbenzene ugfL <1 <1 <1 <i <1 <1 <1
Hexachlorobutadiene ugiL <0.6 <6 <0.6 <0.6 <0.6 <06 <0.6
Iscpropylbenzene ug/L <1 <1 <1 <1 <] < <1
m-,p-Xylene ug/L <2 <2 <2 <2 <2 <2 <2
MEK (2-Butanone) ug/L <10 <10 <10 <10 <10 <10 <10
Methyl t-butyl ether (MTBE} ug/L <5 <5 - <5 <5 <5 <5 <5
Methylene chloride ug/L <1 <1 <1 <1 <1 <1 <1
MIBK (methyl isobutyl ketone) ug/t <10 <10 <10 <10 <10 <10 <10
Naphthalene ug/L <1 <1 <1 <1 <1 <1 <1
n-Butylbenzene ug/L <1 <1 <1 <1 <1 <1 <1
n-Propylbenzene ug/L, <1 <1 <1 <1 <1 <1 |
o-Xylene ug/L <1 <1 <1 <1 <1 <1 <1
p-Iscpropyltoluens ug/L <1 <1 <1 <1 . <1 <1 <1
sec-Butylbenzene ug/L <1 <1 <1 <1 <1 <1 <1
Styrene ugiL 0.1374 < <1 <1 <{ <1 <1
tert-Butylbenzene ug/L <1 <1 <1 <1 <1 <1 <1
Tetrachloroethene ug/L <1 <1 <1 <1 <1 0.256 J <1
Toluene ug/L 0592 0.597 B 0.37B <1 <1 <1 <1
trans-1,2-Dichloroethene ug/L 031 0.426 J <1 <1 =1 <1 <
trans-1,3-Dichloropropene ug/L <1 <1 <1 <1 <1 <1 <1
Trichloroethene ug/L 03844 0.39J <1 <1 =1 <1 <1
Trichloroflugromethane ug/L <1 <1 <1 <1 <] <1 <1
Vinyl acetate ug/L <5 <5 <5 <5 <5 <5 <5
Vinyl chloride ugfL 0611J 0.593J <1 <1 <1 <t <1
Notes,

ugiL micrograms per liter

< Analyte not detected above RL

B Analyte was found in the associated blank.

J Analyta positively identified, but quantitation

14 of 15



TABLE C1 9 8 2

MONITORING WELL SAMPLE ANALYTICAL RESULTS - VOCs - APRIL 2008

ANNUAL OPERATIONS REPORT - 2008

DUNN FIELD GROUNDWATER IRA - YEAR TEN

Defense Depot Memphis, Tennesses

Well MW-239 MW-240
LabID L0BC40409-52 LOBD40409-53 .
Date 4/11/2008 4{11/2008

Volatile Organic Compounds - SW8260B units
1,1,1,2-Tetrachloroethane ug/L <0.5 <05
1,1,1-Trichlorcethane ug/L <1 <1
1,1,2,2-Tetrachloroethane ug/lL <05 <05
1,1,2-Trichloroethane ug/L <1 <1
1,1-Dichlorcethane ug/l <1 <1
1,1-Dichlorcethene ug/L. 0.76J <1
1,1-Dichlorapropene ug/L <t <1
1,2,3-Trichlorcbenzene ug/L <1 <1
1.2,3-Trichloropropane ug/L <1 <1
1,2,4-Trichlorgbenzene ugil <1 <1
1,2,4-Trimethylbenzene ug/l <1 <1
1,2-Dibromo-3-chlcropropane ug/L <2 <2
1.2-Dibromoethane ug/L <1 <1
1,2-Dichlcrobenzene ug/L <1 <1
1,2-Dichloroethana ug/L <0.8. <0.5
1,2-Dichloropropane ug/L <1 <1
1.,3,5-Trimethylbenzene ugfL <1 <1
1,3-Dichlorobenzene ugiL <1 <1
1,3-Dichloropropane ug/L <0.4 <04
1,4-Dichlorobenzene ugiL <0.5 <05
1-Chlorohexarne ug/L <1 <1
2,2-Dichloropropane ug/L <1 <1
2-Chlorotoluene ug/L <1 <1
2-Hexanone ug/t <10 <10
4-Chlorotcluene ug/L <1 <1
Acetone ugfL 10.1B <10
Benzene ug/L 0.156 8 <04
Bromobenzene ug/L <1 <1
Bromochloromethane ug/L <1 <1
Bromodichforomethane ugiL <0.5 <05
Bromoform ug/L <1 <1
Bromomethane ug/l, <1 <1
Carbaon disulfide ug/L 1758 <1
Carbon fetrachloride ug/L <1 <1
Chlorobenzene ug/L <0.5 <0.5
Chloroethane ug/L <1 <1
Chloreform ugfL <0.3 <0.3
Chloromethane ugi <1 <1
cis-1,2-Dichlorgethene ugiL <1 143
cis-1,3-Dichloroprapene ug/L <0.5 <0.5
Dibromochtoromethane ug/L <0.5 <05
Dibromomethane ugfL <1 <1
Dichlorodifluoromethane ug/L <1 <1
Ethylbenzene ugft <1 <1
Hexachlorcbutadiene ug/L <06 <Q.6
Isopropylbenzene ug/L <1 <1
m-.p-Xylene ug/L <2 <2
MEK {2-Butanone) ug/L <10 <10
Methyl t-butyl ether (MTBE) ug/L <5 <5
Methylene chloride ug/L <1 <1
MIBK (methyl isobuty! ketone) ug/L <10 <10
Naphthalene ug/L <1 <1
n-Butylbenzene ug/L. <1 <1
n-Propylbenzene ug/l <1 <1
o-Xylene ugiL <1 <1
p-Isopropyltoluene ug/L <1 <1
sec-Butylbenzene ug/L <1 <1
Styrene ug/L <1 <1
tert-Butylbenzene ug/L <1 <1
Tetrachloroethene ugfL <1 <1
Toluene ug/L 17.6 <1
frans-1.2-Dichloroethens ug/L <1 <1
trans-1,3-Dichloropropene ug/l. <1 <1
Trichloroethene ug/L <1 213
Trichloroflucromethane ugfL <1 <1
Vinyl acetate ug/L <5 <5
Vinyl chloride uglt <1 <1

Notes:

pg/L micrograms per hter

< Analyte not detected ahove RL

B Analyte was found in the associated blank.

J Analyte positively identified, but quantitation

150f 15
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TABLE C-2 9 8 2

MONITORING WELL SAMPLE ANALYTICAL RESULTS - VOCs - OCTOBER 2008
ANNUAL OPERATIONS REPORT - 2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN
Defense Depot Memphis, Tennessee

Well MW-3 MW-6 MW-07 ‘MW-10 MW-15 MW-31

(¥
W

~LabtD L08100653-01 LO8100573-38 LO8100573-01 L08100653-02 L0O8100573-45 LOB100573-02
Date 10/21/2008 10/17/2008 10/17/2008 10/21/2008 10/16/2008 10/17/2008

Volatile Organic Compounds - SW8260B  units

1,1,1,2-Tetrachloroethane ug/L <0.5 <0.5 <05 <0.5 <0.5 <05
1,1,1-Trichloroethane ug/L 0.335J <] 0.787 J <1 <1 0.352 J
1,1,2,2-Tetrachloroethane ug/L 2.46 5.57 <0.5 1.01 461 <0.5
1,1,2-Trichloroethane ug/L <1 0674 J <1 <1 0.583J <1
1,1-Dichloroethane - ug/L 0.562 J <1 1.48 <1 <1 0.253J
1.1-Dichloroethens ug/L 17.3 <1 327 <1 <1 736
1,1-Dichloropropene ug/L <1 <1 <1 <1 <1 <1
1,2,3-Trichlorobenzene ug/L 0228 ) <1 <1 <1 <1 <1
1,2,3-Trichloropropane ug/l. <1 <1 <1 <1 <1 <1
1,2,4-Trichlorobenzene ugiL <1 <1 <1 <1 <1 <1
1,2,4-Trimethylbenzene ug/L <1 <1 <1 <1 <1 <1
1,2-Dibromo-3-chloropropane ug/L <2 <2 <2 <2 <2 <2
1,2-Dibromoethane ug/L <1 <1 <1 <1 <1 <1
1,2-Dichlorobenzene ug/L <1 <i <1 <1 <1 <1
1,2-Dichloroethang ug/L <0.5 <0.5 0.385J <D.5 0837J <0.5
1,2-Dichloropropane ug/L <1 <1 <1 <1 <1 =<1
1,3,5-Trimethylbenzene ug/L <1 <1 <1 <1 <1 <1
1,3-Dichlorobenzene ugiL <1 <1 <1 <1 <1 <1
1,3-Dichloropropane ugiL <0.4 <0.4 <D.4 <0.4 <04 <0.4
1,4-Dichlorobenzens ugfL <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1-Chlorochexane ug/L <1 <1 <1 <1 <1 <1
2,2-Dichloropropane ug/L <1 <1 <1 <1 <1 <1
2-Chlorotoluene ug/L <t <1 <1 <1 <1 <1
2-Hexanone ug/L <10 <10 <10 <10 <10 <10
4-Chlorotoluene ug/L <1 <1 <1 <1 <1 <1
Acetona ug/L 2.63 <10 15.3B <10 <10 1198
Benzene ug/L <(.4 <0.4 <04 <04 <04 <0.4
Bromobenzene ug/L <1 <1 <1 <1 <1 <1
Bromochloromathane ugiL <1 <1 <1 <1 <1 <1
Bromodichloromethane ug/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Bromoform ug/L <1 <1 <1 <1 <1 <1
Bromomethane ug/L <1 <1 <1 <1 2918 <1
Carbon disulfide ug/L <1 <1 <1 0.847 ) <1 <1
Carbon tetrachloride ug/L <1 0.793 J <1 <1 2.51 <1
Chlorobenzene ug/L <05 <0.5 <0.5 <0.5 <0.5 <0.5
Chloroethane ug/L <1 <1 <1 <1 <1 <1
Chloroform ug/L 0212 21.2 0.2994 0.288 J 299 0.2194
Chloromethane ug/l. <1 <1 <1 <1 <1 <1
cis-1,2-Dichloroethens ug/L <1 15 0.367 J 0.992J 2.54 <1
cis-1,3-Dichloropropene ugilL <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Dibromochloromethane ug/L <05 <0.5 <05 <0.5 <0.5 <0.5
Dibromomethane ug/L <1 <1 <1 <t <1 <1
Dichlorodifluoromethane ug/L <t <1 <1 <1 <1 <1
Ethylbenzene ug/L <1 <1 <1 <1 <1 <1
Hexachlorobutadiene ug/L <0.6 <0.6 <0.6 <0.6 <0.6 <08
Isopropylbenzene ug/L <1 <1 <1 <1 <1 <1
m-,p-Xylene ug/L <2 <2 <2 <2 <2 <2
MEK (2-Butanone) ug/L <10 <10 <10 <10 <10 <10
Methyt t-butyl ether (MTBE) ug/L <5 <5 <b <5 <5 <5
Methylene chlcride ug/L <1 <1 <1 <1 <1 <1
MIEK (methyl 1sobutyl ketone) ug/L <10 <10 <10 <10 <10 <10
Naphthalene ug/L <1 <1 <1 <1 <1 <1
n-Butylbenzene ug/lL <1 <1 <1 <1 <1 <1
n-Propylbenzense ug/L <1 <1 <1 <1 <1 <1
o-Xylene ug/t <1 <1 <1 <1 <1 <1
p-lsopropyltoluene ug/L <1 <1 <1 <1 <1 <1
sec-Butytbenzene ug/L <1 <1 <1 <1 <1 <1
Styrena ug/l <1 <1 <1 <1 <1 <1
tert-Butylbenzene ug/L <1 <1 <1 <1 <1 <1
Tetrachloroethene ug/L 9.5 <1 63.9 <1 1.16 3.17
Toluene ug/l <1 <1 <] <1 <1 <1
trans-1,2-Dichloroethene ug/L <1 0.458 J <1 0.432J <1 <1
trans-1,3-Dichloropropene ug/L <1 <1 <1 <1 <1 <1
Trichloroethene ug/L 101 8.6- 38.9 3.23 229 4,34
Trichioroflucromethana ug/L <1 <1 <1 <1 <1 <1
Vinyl acetate ug/L <5 <5 <5 <5 <5 <5
Vinyl chloride ug/L <1 <1 <1 <1 <1 <1

micrograms per liter

Analyte not detected above RL
Analyte was found in the associated blank
Analyte positively identified, but quantitation

10f14




Notes:

HofL
-
B
J

TABLE C-2
MONITORING WELL SAMPLE ANALYTICAL RESULTS - VQCs - OCTOBER 2008
ANNUAL OPERATIONS REPORT - 2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN
Defense Depot Memphis, Tennessee

982 1

L |
EY

micrograms per liter

Analyte not detected above RL
Analyte was found in the associated blank.

Analyte positively identified, but quantitation

Well MW-32 MW-33 MW-37 MW-40 MwW-43 MW-44
LabID LO8100573-03 LOB100573-04 L08100573-54 L08100600-01 LOS100600-04 LO8100600-05
Date 10/17/2008 10/17/2008 10/17/2008 10/20/2008 10/20/2008 1012012008

Volatile Crganic Compounds - SW8260B  units

1,1,1,2-Tetrachloroethane ug/L <0.5 <0.5 <0.5 <05 <05 <05
1,1,1-Trichloroethane ug/L <1 <1 <1 <1 <1 <1
1.1,2,2-Tetrachlorogthane ug/L <0.5 <0.5 <0.5 <0.5 <0Q.5 <05
1,1,2-Tichloroethane uglL <1 <t <1 <1 <1 <1
1,1-Dichloroethane ugf/L <1 <1 <1 <1 <1 <1
1,1-Dichloroethene ug/L <1 <1 <1 <1 <1 <1
1.1-Dichloropropena ugiL <1 <1 <1 <1 <1 <1
1,2,3-Trichlorobenzene ug/L <1 <1 <1 <1 <1 <1
1,2,3-Trichloropropane ug/L <1 <1 <1 <1 <i <1
1,2,4-Tnchlorgbenzene ug/L <1 <1 <1 <1 <1 <1
t1,2,4-Trimethylbenzene ug/L <1 <1 <1 <1 <1 <1
1,2-Dibromo-3-chloropropane ug/L <2 <2 <2 <2 <2 <2
1,2-Dibromgoethane ugit, <1 <q <1 <1 <1 <1
1,2-Dichlorobenzene ug/L <t <1 <1 <1 <1 <1
1,2-Dichloroethane ug/l 0.276 J <0.5 <05 <05 <0.5 <05
1,2-Dichloropropana ug/l <1 <1 <1 <1 <1 <1
1,3,5-Tnmethylbenzena ug/L <1 <1 <1 <1 <1 <1
1,3-Dichlorobenzene ugiL <1 <1 <1 <1 <1 <1
1,3-Dichtorapropane ug/l <04 <04 <04 <0.4 <04 <0.4
1.4-Dichlarobenzena ugfL 0.6238B <0.5 <0.5 <0.5 01498 <0.5
1-Chlorohexane ug/L <1 <1 <1 <1 <1 <1
2,2-Dichloropropane ug/L <1 <1 <1 <1 <1 <1
2-Chlorotoluane ug/L <1 <1 <1 <1 <1 <1
2-Hexanons ug/L <10 <10 <10 <10 <10 <10
4-Chlorotoluene ug/L <1 <1 <1 <1 <1 <1
Acetone ug/iL 15.3B 3B 164 B 16 B 13.3B 128B
Benzene ug/L <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
Bromobenzene ugiL <1 <1 <1 <1 <1 <1
Bromochloromethana ugiL <1 <1 <1 <1 <1 <1
Bremedichloromethane ug/L <0.5 <0.5 <0.5 <0.5 ‘<05 <05
Bromoform ug/L <1 <{ <1 <1 <1 <1
Bromomethane ug/L <1 <1 <1 <1 283B 2838
Carbon disuffide ug/l <1 <1 <1 <1 <1 <1
Carbon tetrachloride ug/L <t <1 <1 <1 <1 07084
Chlorcbenzene ug/L <0.5 <0.5 <0.5 0.662 <0.5 <0.5
Chioroethane ugfL <1 <1 <1 <1 <t <1
Chioroform “ ug/L 0.2J <0.3 <0.3 <0.3 <0.3 0.366
Chloromethane ug/L <1 0.368 J <1 <1 <1 <1
¢is-1,2-Dichloroethene ug/L 2.09 <1 <1 <1 <1 <1
cis-1,3-Dichloropropene ug/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Dibromochlorormethane ug/b <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Dibromomethane ug/L <1 <1 <1 <1 <1 <1
Dichlerodifluoromethane ug/L <1 <t <1 <1 <1 <1
Ethylbenzena ug/L <1 <1 <1 <1 <1 <1
Hexachlorobutadiene ug/L <0.6 <0.6 <0.6 <0.6 <0.6 <06
Isopropylbenzene ug/L <1 <1 <1 <1 <1 <1
m-,p-Xylena ug/L <2 <2 <2 <2 <2 <2
MEK (2-Butanone) ug/L <10 <10 <10 <10 <10 <10
Methyl t-butyl ether (MTBE) ug/L. <5 <5 <5 <5 <5 <5
Methylene chloride ugho <1 <1 <1 <1 <1 <1
MIBK {methyl isobutyl ketone) ug/t. <10 <10 <10 <10 <10 <10
Naphthalene ug/L <1 <1 <1 <1 <1 <1
n-Butylbenzense ug/l <1 <1 <1 <1 <1 <1
n-Propylbenzene ug/L <1 <1 <1 <1 <1 <1
o-Xylene ugfL <1 <1 <1 <1 <1 <1
p-Isopropyltoluene ug/L <1 <1 <1 <1 <1 <1
sec-Butylbenzene ug/L <1 <1 <1 <1 <1 <1
Styrene ug/L <1 <1 <1 <1 <1 <1
tert-Butylbenzene ug/L <1 <1 <1 <1 <1 <1
Tetrachloroethene ug/L <1 <t <1 <1 <1 <1
Toluene ug/L. 0321B <1 <1 <1 <1 <1
trans-1,2-Dichloroetheng ug/L <1 <1 <1 <1 <1 <1
trans-1,3-Dichloropropene ug/L <1 <1 <1 <1 <1 <1
Trichloroethena ug/L 3.65 <1 <1 <1 <1 0.665J
Trichlorofluoromethana ug/lL <1 <1 <1 <1 <1 <1
Vinyt acetate ug/L <5 <5 <5 <5 <5 <5
Vinyl chioride ug/L <1 <1 <1 <1 < <t

20f14




TABLE C-2
MONITORING WELL SAMPLE ANALYTICAL RESULTS - VOCs - OCTOBER 2008

ANNUAL OPERATIONS REPORT - 2008

DUNN FIELD GROUNDWATER IRA - YEAR TEN

Defense Depot Memphis, Tennessee

982 1

(%7}

Well MW-54 MwW-57 MW-67 MW-68 MW-69 MW-70
LabID LO8100600-06 LO8100573-19 LO8100600-07 LOB100573-20 LO8100573-21 L08100573-22
Date 10/20/2008 10/17/2008 10/20/2008 10/17/2008 10/17/2008 10/17/2008

Volatile Qrganic Compounds - SW8260B  units
1,1,1,2-Tetrachloroethane ug/L <05 <0.5 <05 <0.5 <0.5 <0.5
1,1,1-Trichloroethane ug/L <1 <1 <1 <1 <1 <1
1,1,2,2-Tetrachloroethane ug/lL 53.9 <0.5 0.251) <05 0.229) 0.883
1,1,2-Trichloroethane ug/L 0.621J <1 <1 <1 <1 <1
1,1-Dichlargethane ug/L <1 <1 <1 <1 <1 <1
1,1-Dichloroethene ug/L <1 <1 <1 0.727J <1 <1
1.1-Dichloropropena ug/L <1 <1 <1 <1 <1 <1
1,2,3-Trichlorobenzene ug/L <1 <1 <1 <1 <1 <1
1,2,3-Trichloropropana ug/L <1 <1 T« <1 <1 <1
1,2,4-Trichlorobenzene ugil <1 <1 <1 <1 <1 <1
1,2,4-Trimethylbenzene ug/L <1 <1 <1 <1 <1 <1
1,2-Dibromo-3-chloropropane ug/L <2 <2 <2 <2 <2 <2
1,2-Dibromoethane ugiL <1 <1 <1 <1 <1 <1
1,2-Dichlorobenzene ug/L, <1 <1 <1 <1 <1 <1
1,2-Dichloroethane ug/L <05 <0.5 <0.5 <0.5 <0.5 <0.5
1,2-Dichloropropane ug/L <1 <1 <1 <1 <1 <1
1,3,5-Tnmethylbenzene ug/L <1 <1 <1 <1 <1 <1
1,3-Dichlorobenzene ugfl. <1 <1 <1 <1 <1 <1
1,3-Dichloropropane ug/L <04 <0.4 <0.4 <04 <0 4 <0.4
1,4-Dichlorobenzens ug/t <05 <0.5 <0.5 <0.5 <05 <0.5
1-Chlorohexane ug/L <1 <t <1 <1 <1 <1
2,2-Dichloropropane ug/l <1 <1 <1 <1 <1 <1
2-Chlorotoluene ug/l. <1 <1 <1 <1 <1 <1
2-Hexanone ugfl <10 <10 <10 <10 <10 <10
4-Chlorotoluene ug/L <1 <1 <1 <1 <1 <1
Acetone ug/L 5.38B 4B 13.9B 136B 1458 1348
Banzene ug/l <0.4 <(.4 <0.4 <04 <0.4 <0.4
Bremobenzene ug/L <1 <1 <1 <1 <1 <1
Bromochleromethane ugfl <t <1 <1 <1 <1 <%
Bromedichleremethane ugfiL <0.5 <05 <0.5 <0.5 <0.5 <0.5
Bromoform ug/L <1 <1 <1 <1 <1 <1
Bromomethane ug/L 282B <1 2798 <1 <1 <1
Carbon disulfide ug/L <1 <1 <1 <1 <1 <1
Carbon tetrachloride ug/L 437 4.23 <1 <t <1 <1
Chlgrobenzene ug/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Chlorosthane ug/l. <1 <1 <1 <1 <1 <1
Chloroform ug/L 9.78 15.9 <0.3 <03 - 0.147 J <0.3
Chtoromethane ug/L <1 <1 <1 <1 <1 <1
cis-1,2-Dichloroethene ugfL 16.7 <1 <1 <1 <1 <1
cis-1,3-Dichloropropene ug/L <0.5 <0.5 <0.5 <0.5 <05 <05
Dibremochloromethane ug/L <0.5 <0.5 <0.5 <0.5 <05 <05
Dibromomethane ug/L <1 <1 <1 <1 <1 <1
Dichloredifluoromethane ug/L <1 <1 <1 <1 <1 <1
Ethylbenzene ugiL <1 <1 <1 <1 <1 <1
Hexachlorebutadiene ug/L <0.6 <06 <0.6 <0.6 <0.6 <0.6
Isopropylbanzens ug/L <1 <1 <1 <1 <1 <1
m-,p-Xylense ug/L <2 <2 <2 <2 <2 <2
MEK (2-Butanone}) ug/L <10 <10 <10 <10 <10 <10
Mathyl t-butyl ether (MTBE) ug/l <5 <5 <5 <5 <5 <5
Methylene chloride ug/L <1 <1 <1 <1 <1 <1
MIBK (methyl isobutyl ketone) ug/L <10 <10 <10 <10 <10 <10
Naphthalene ug/L <1 <1 <1 <1 <1 <1
n-Butylbenzene ug/L <1 <1 <1 <1 <1 <1
n-Propylbenzene ug/L <1 <1 <1 <1 <1 <1
o-Xylane ug/L <1 <t <1 <1 <1 <1
p-isopropyitoluene ug/t <1 <1 <1 <1 <1 <1
sec-Butylbenzene ug/l <1 <1 <1 <1 <1 <1
Styrene ug/L <1 <1 <1 <1 <1 <1
tert-Butylbenzens ug/L <1 <1 <1 <1 <1 <1
Tetrachlcroethene ug/L 2.46 1.82 <1 0.482 J 0674 0.876 J
Toluena ug/L <1 <1 <1 <1 <1 <1
trans-1,2-Dichloroethene ug/L 313 0.358 J <1 <1 <1 <1
trans-1,3-Dichloropropene ugiL <1 <1 <1 <1 <1 <1
Trichlorcethene ug/l 350 304 0.292J 0.573J 0884 1.96
Trichleroftuoromethane ug/L <1 <1 <1 <1 <1 <1
Vinyl acetate ugfL <5 <5 <5 <5 <5 <5
Vinyl chlonde ug/L <1 <1 <1 <1 <1 <t

Notes;

pg/L  micrograms per liter

< Analyte not detected above RL

B Analyte was found in the associated blank.

J Analyte positively identified, but quantitation 30f 14



TABLE C-2 9 8 2 1
MONITORING WELL SAMPLE ANALYTICAL RESULTS - VOCs - OCTOBER 2008
ANNUAL OPERATIONS REPORT - 2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN
Defense Depot Memphis, Tennessee

Well MW-71 MW-74 MW-76 MW-77 MwW.-78 MW-130
LabiD LOB100573-23 LOB100653-09 LOB100573-24 L08100573-25 L08100600-08 LOB100600-09

(]
N

Date 10/17/2008 10/21/2008 10/17/2008 10/17/2008 10/20/2008 10/20/2008
Valatile Organic Compounds - SW8260B  units
1,1,1,2-Tetrachloroethane ugf/l <0.5 <0.5 <0.5 <0.5 <05 <05
1,1,1-Tnchlorogthane ugiL <1 <1 <1 <1 <1 347
1.1,2,2-Tetrachtorosthane ug/L 5.32 0.458 J 9.41 2010 <0.5 <0.5
1,1,2-Tnchloroethane ug/L <t Y <1 2.3 <1 <1
1,1-Dichloroethane ug/L. <1 <1 <1 <1 <1 369
1,1-Dichloroethene ug/L <1 <1 <t <1 417 80.2
1,1-Dichloropropene ug/L <1 <1 <1 <1 <1 <1
1,2,3-Tnchlorobenzene ug/L <1 <1 <1 <1 <1 <1
1,2,3-Trichloropropane ug/L <1 <1 <1 <1 <1 <1
1,2,4-Trichlorobenzene ug/L <1 <1 <1 <1 <1 <1
1,2,4-Trimethylbenzene ugf/L <1 <1 <1 <1 <1 <1
1,2-Dibromo-3-chloropropane ug/L <2 <2 <2 <2 <2 <2
1,2-Dibromoethane ug/L <1 <1 <1 <1 <1 <1
1,2-Dichlorobenzene ug/L <1 <1 <1 <1 <1 <1
1,2-Dichloroethane ug/L <0.5 <0.5 <0.5 <0.5 <0.5 1.06
1,2-Dichloropropane ug/L <1 <1 <1 <1 <1 <1
1,3,5-Trimethylbenzene ug/L <1 . <1 <1 <1 <1 <1
1,3-Dichlorobenzene ug/L <1 <1 <1 <1 <1 <1
1,3-Dichloropropane ug/L <0.4 <04 <0.4 <04 <0.4 <0.4
1,4-Dichlorcbenzene ug/L <0.5 <0.5 <0.5 <0.5 <0.5 0.156 B
1-Chlorchexane ug/L <1 <1 <1 <1 <1 <
2,2-Dichloropropane ug/L <1 <1 <1 <1 <1 <1
2-Chlorotoluens ug/L <1 <1 <1 <1 <1 <1
2-Hexanone ugfL <10 <10 <10 <10 <10 <10
4-Chlorotoluens ug/L <1 <1 <1 <1 <1 <1
Acetone ug/L <10 <10 3.68B <10 <10 7058
Benzene ug/L <04 <0.4 <0.4 <0.4 <0.4 <0.4
Bromobenzena ug/L <1 <1 <1 0216 J <1 <1
Bromochloromethane ug/l. <1 <1 <t <1 <t <1
Bromodichloromethane ug/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Bromaoform ug/L <1 <1 <1 0.653J <t <1
Bromomethane ug/L <1 <1 <1 <1 281B <1
Carbon disulfide ug/L <1 <1 "« <1 <1 <1
Carbon tetrachloride ug/L 5.94 <1 <1 <1 <1 <1
Chlorobenzene ug/L <0.5 <0.5 <0.5 <0.5 <05 <0.5
Chloroethane ug/L <1 <1 <1 <1 <1 <1
Chlorofarm ug/L 27.2 <0.3 0.167 J 0573 0.127 J 0.296 J
1+ Chloromethans ug/L <1 <1 <1 <1 <1 <1

cis-1,2-Dichloroethene uglL 0717 J <1 0.406 J 13.2 <1 0.799 4
cis-1,3-Dichlorcpropene ug/L <0.5 <0.5 <0.5 <0.5 <0.5 <05
Dibromochloromethane ug/L <0.5 <0.5 <0.5 <0.5 <0.5 <05
Dibromomethane ug/L <1 <1 <1 <1 <1 <1
Dichlorodiflucromethane ug/L <1 <1 <1 <1 <1 <1
Ethylbenzene ug/L <1 <1 <1 <1 <1 <1
Hexachlorobutadiene ug/L <06 <06 <086 <0.6 <0.6 <0.6
Isopropylbenzene ug/L <1 <1 <1 <1 <1 <1
m-,p-Xylene ug/L <2 <2 <2 <2 <2 <2
MEK {2-Butanone) ug/L <10 <10 <10 <10 <10 <10
Methyl t-butyl ether (MTBE} ugfL. <5 <5 <5 <5 <5 <5
Methylene chlonde ug/L <1 <1 <1 <1 <1 <1
MIBK (methyl isobutyl ketone) ug/L <10 <10 <10 <10 <10 <10
Naphthalene ug/L <1 <1 <1 <1 <1 <1
n-Butyibenzene ug/L <1 <1 <1 <1 <1 <1
n-Propylbenzene ug/L <1 <1 <1 <1 <1 <1
o-Xylene ugiL <1 <1 <1 <1 <1 <1
p-Isopropyltoluene ug/L <1 <1 <1 <1 <1 <1
sec-Butylbenzene ug/L <1 <1 <1 <1 <1 <1
Styrene ug/L <1 <1 <1 <1 <1 <1
tert-Butylbenzene ug/L <1 <1 <1 <1 <1 <1
Tetrachlorcethene ug/L 0.856 J 0.842J 135 4.62 0.914 ) 140
Toluene ug/L <1 <1 <1 <1 <1 <1
trans-1,2-Dichloroethene ug/L <1 <1 <1 0.709 4 <1 <1
trans-1,3-Dichloropropene ug/l <1 <1 <1 <1 <1 <1
Trichloroethene ug/l 12.7 0.458 J 15 796 0848 J 71.8
Trichlorofluoromethane ug/L <1 <1 <1 <1 <1 <1
Vinyl acetate ug/L <5 <5 <5 <5 <5 <5
Vinvl chlonde ug/L <1 <1 <1 <1 <1 <1

Notes:

WgfL  micrograms per liter

< Analyte not detected above RL

B Analyte was found in the associated blank.

J Analyte positively identified, but quanttation 40f14



Notes:
HgiL

<
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MONITORING WELL SAMPLE ANALYTICAL RESULTS - VOCs - OCTOBER 2008
ANNUAL OPERATIONS REPORT - 2008
DUNN FIELD GROUNDWATER IRA - YEARTEN
Defense Depot Memphis, Tennessee

TABLE C-2

MwW-147

Well MW-$32 MwV-134 MW-145 MW-148 MW-149
LabID LO8100600-39 LOBS100600-41 LO8100600-10 L08100573-26 LOB100573-27 LOB100600-11

Cate 1072042008 10/20/2008 10/20/2008 10/17/2008 10/17/2008 10/20/2008
Volatile Crganic Compounds - SWB8260B  units
1,1,1,2-Tetrachlorogthane ug/L <0Q.5 <05 <0.5 <0.5 <0.5 <05
1,1,1-Trichloroethane ug/L <1 <1 <1 <1 <1 <1
1.1,2,2-Tetrachloroethane ugfl <0.5 <0.5 <0.5 0373J 966 1.7
1,1,2-Trichloroethane ug/L <1 <1 <1 <1 <1 <1
1,1-Dichloroethane ug/L <1 <1 <1 <1 <1 <1
1,1-Dichloroethene ug/L <1 <1 <1 <1 <1 <1
1,1-Dichloropropene ugil <1 <1 <1 <1 <1 <i
1,2,3-Trichlorohenzene ugiL <1 <1 <1 S| <1 <1
1,2,3-Trichloropropaneg ug/L <1 <1 <1 <1 <1 <1
1,2,4-Tnichlorobenzene ug/L <1 <1 <1 <1 <1 <1
1,2,4-Trimethylbenzene ug/L <1 <1 <1 <1 <1 <1
1,2-Dibromo-3-chlgropropane ug/L <2 <2 <2 <2 <2 <2
1,2-Dibromoethane ug/L <1 <1 <1 <1 <1 <1
1,2-Dichlorobenzene ug/L <1 <1 <1 <1 <1 <1
1,2-Dichloroethane ug/L <0.5 <0.5 <0.5 <0.5 <05 <0.5
1.2-Dichloropropane ug/L <1 <1 <1 <1 <1 <1
1,3,5-Trimethylbenzena ug/L <1 <1 <1 <1 <1 <1
1,3-Dichtorobenzene ugiL <1 <1 <1 <i <1 <1
1,3-Dichlargpropane ugiL <0.4 <0.4 <04 <04 <0.4 <0.4
1.4-Dichlorobenzene ug/L <0.5 <0.5 <05 <05 0.149 B <0.5
1-Chlgrohexane ug/l. <1 <1 <1 <1 <1 <1
2,2-Dichloropropane ug/L <1 <1 <1 <1 <1 <1
2-Chlorotoluene ug/L <1 <1 <1 <1 <1 <1
2-Hexanone ug/L: <10 <10 <10 <10 <10 <10
4-Chlorotoluene ug/L <1 <1 <1 <1 <1 <1
Acetone ugll <10 <10 148 2978 5.64 B 1198
Benzene ug/L <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
Bromobenzene ug/L <1 <1 <1 <1 <1 <1
Bromochloromethane ug/L <1 <1 <1 <1 <1 <1
Bromodichloromethane ugiL <0.5 <0.5 <05 <05 <0.5 <0.5
Bromoform ug/l <1 <1 <1 <1 <1 <1
Bromomethane ug/L <1 <1 <1 <1 2858 <1
Carbon disulfide ug/L <1 <1 <1 <1 <1 <1
Carbon tetrachlonde ug/L <1 <1 <1 <1 <1 817
Chlorobenzene ugll * <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Chloroethane ug/t <1 <1 <1 <1 <1 <1
Chloroform ug/l <03 <0.3 <0.3 0.147 ) 0.665 256
Chloromethane ug/L <1 <1 <1 0292 05728 0.515B
cis-1,2-Dichloroethene ug/L <1 <1 <1 0401 J 663 1.63
cis-1,3-Dichloropropene ug/L <0.5 <0.5 <05 <05 <0.5 <0.5
Dibromochlgromethane ugiL <0.5 <0.5 <05 <05 <0.5 <0.5
Dibromomethane ug/L. <1 <1 <1 <1 <t <1
Dichlorodifluoromethanea ug/L <1 <1 <1 <1 <1 <1
Ethylbenzene ug/L <1 <1 <1 <1 <1 <1
Hexachlorobutadiene ug/L <08 <06 <0.6 <0.6 <06 <0.6
Isopropylbenzens ug/L <1 <1 <j <j <1 <1
m-,p-Xylene ug/L <2 <2 <2 <2 <2 <2
MEK (2-Butanone) ug/L <10 <10 <10 <10 <10 <10
Mathyl t-butyl ether (MTBE) ug/L <5 <5 <5 <5 <5 <5
Methylene chloride ug/L <1 <1 <1 <1 <1 <1
MIBK {methyl isobutyl ketone) ugf/L <10 <10 <10 <1Q <10 <10
MNaphthalene ' ug/L <1 <1 <1 < <1 <1
n-Butylbenzene ug/L <1 <1 <1 <1 <1 <1
n-Propylbenzene ug/L <1 <1 <1 <1 <1 <1
o-Xylene ug/L <1 <1 <1 <1 <1 <1
p-Isopropyitoluens ug/L <1 <1 <1 <1 <1 <1
sec-Butylbenzene ug/L <1 <1 <1 <1 <1 <1
Styrene ug/t <1 <1 <1 <1 <1 <1
tert-Butylbenzene ug/L <1 <1 <1 <1 <1 <1
Tetrachloroethene ug/L 0.619J 0801 <1 2.95 242 0717 J
Toluene ug/L <1 <1 <1 <1 <1 <1
trans-1,2-Dichloroethene ug/L <t <1 <1 <{ 173 03784
trans-1,3-Dichloropropene ug/L <1 <1 <1 <1 <t <1
Trichloroethene ug/L <1 <1 <1 3.1 107 198
Tnchlgrofluoromethane ug/L <1 <1 <1 <1 <1 <1
Vinyl acetate ug/L <5 <5 <5 <5 <5 . <5
Vinyl chloride ug/L <1 <1 <1 <1 <1 <1

micrograms per liter
Analyte not detected above RL

Analyte was found in the associated blank.

Analyte positively identified, but quantitation

50f 14




Notes:
po/l
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TABLE C-2 982 5
MONITORING WELL SAMPLE ANALYTICAL RESULTS - VOCs - OCTOBER 2008
ANNUAL OPERATIONS REPORT - 2008
DUNN FIELD GRCUNDWATER IRA - YEAR TEN
Defense Depot Memphis, Tennessee

Well MW-150 MW-151 MW-152 MWW-153 MW-154 MW-155

Lab ID L08100600-12 LO8100600-13 LOB100600-14 LOB100600-15 L0O8100600-02 LO8100600-17

Date 10/20/2008 10/20/2008 1072042008 10/20/2008 10/20/2008 10/20/2008
Volatile Organic Compounds - SW8260B  units

1,1,1,2-Tetrachloroethane ug/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,1,1-Trichloroethane ug/l <1 . <1 <1 1.06 <1 <1
1,1,2,2-Tetrachloroethane ug/L 1750 <0.5 11.7 <0.5 <05 2040
1,1,2-Trichloroethane ug/l 12.4 - o<« <1 <1 <1 758
1.1-Dichloroethane ug/L <1 <1 <1 0.363J <1 <1
1,1-Dichloroethene ug/l 0.992 ) <1 0.758 J 5.3 <1 104
1,1-Dichloropropene ug/L <i <1 <1 <1 <1 <1
1,2,3-Trichlorobenzene ug/L <i <1 <1 <1 <1 <1
1,2,3-Trichloropropane ug/L <1 <1 <1 <1 <1 <1
1,2,4-Trichlorobenzene ug/L <1 <1 <1 <1 <1 <1
1,2,4-Trimethylbenzene ug/L <1 <1 <1 <1 <1 <1
1,2-Dibromo-3-chloropropane ug/L <2 <2 <2 <2 <2 <2
1,2-Dibromoethane ug/L <1 <1 <1 <1 <1 <1
1,2-Dichlorobenzene ugiL <1 <1 <1 <1 <1 <1
1,2-Dichloroethane ug/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,2-Dichloropropane ug/l <1 <1 <1 <1 < <1
1.3,5-Tnmethylbenzene ug/L <1 <1 <1 <1 <1 <1
1,3-Dichlorobenzene , ugil. <1 <1 <1 <1 <1 <1
1,3-Dichloropropane ug/L <0.4 <04 <0.4 <0.4 <0.4 <0.4
1,4-Dichlorobenzene ugiL <05 <0.5 <05 <0.5 <0.5 <0.5
1-Chlorchexane ug/L <1 <1 <1 <1 <1 <t
2,2-Dichloropropane ug/L <1 <1 <1 <1 <1 <1
2-Chtarotoluene ug/L <1 <1 <1 <1 <1 <1
2-Hexanone ug/L <10 <10 <10 <10 <10 <10
4-Chlorotoluens ug/L <1 <1 <1 <y <1 <1
Acetone ug/L 46308 <10 7628 6428 <10 44B
Benzene ug/L <0.4 <0.4 <0.4 <0.4 <0.4 <04
Bromobenzene ug/L <1 <1 <1 <1 <1 0648 J
Bromochloromethane ug/L <1 <1 <1 <3 <1 <1
Bromadichloromethane ug/L <05 <0.5 <05 <0.5 <0.5 <0.5
Bromoform ug/L <1 <1 <1 <1 <1 0897 J
Bromomethane ug/l 3048 <1 <1 <1 <1 <1
Carbon disulfide ug/L <1 <1 <1 <1 . <1 <1
Carbon tetrachloride ug/l. <1 0564 ) 0.458J <1 <1 <1
Chlorobenzene ug/L <0Q.5 <0.5 <05 <0.5 <0.5 <0.5
Chloroethans ug/l <9 <1 <1 <1 <1 <1
Chloroform ug/L 5 1.34 259 <0.3 <03 117
Chloromethane ug/L 02888 <1 <1 <1 <1 <1
cis-1,2-Dichloroethene ug/L 22.4 <1 40.2 <1 <1 46.8
cis-1,3-Dichloropropene ug/L <0.5 <05 <0.5 <05 <0.5 <0.5
Dhbremochloromethane ug/L <0.5 <0 & <0.5 <05 <0.5 <0.5
Dibromomethane ug/L <1 <1 <1 <1 <1 <1
Dichlorodifluoromethane ugiL <1 <q <t <1 <1 <1
Ethylbenzene ugiL <1 <1 <1 <1 <1 <1
Hexachlcrobutadiene ug/L <0.6 <0.6 <0.6 <0.6 <0.6 <0.6
Iscpropylbenzens ug/L <1 <1 <1 <1 <1 <1
m-,p-Xylene ug/L <2 <2 <2 <2 <2 <2
MEK (2-Butanone) ug/L <10 <10 <10 <10 <10 <10
Methy! t-butyl ether (MTBE) ug/L <5 <5 <5 <5 <5 <5
Methylene chloride ug/L <1 <1 <1 <1 <1 <1
MIBK (methyl isobutyl ketone) ug/L <10 <10 <10 <10 <10 <10
Naphthalene ug/L <q <1 <1 <1 <1 <1
n-Butylbenzene ug/L <1 <1 <1 <1 <1 <1
n-Propylbenzene ug/L <1 <1 <1 <1 <1 <1
o-Xylena ug/L <1 <1 <1 <1 <1 <1
p-isopropyltoluene ug/L <1 <1 <1 <1 <1 <1
sec-Butylbenzens ug/L <1 <1 <1 <1 <1 <1
Styrene ug/L <1 <i <1 <1 <1 <1
tert-Butylbenzeng ug/L <1 <1 <1 <1 <1 <1
Tetrachloroethene ug/L 5.22 <1 16.7 02724 <1 104
Toluene ug/L <1 <1 <1 <1 <1 <1
trans-1,2-Dichloroethens ug/L 1.28 <1 134 <1 <1 3.58
trans-1,3-Dichloropropene ug/L <1 <4 <1 <1 <1 <1
Tnchloroathene ug/L 636 2.62 260 <1 <1 1210
Trichlorofluoromethane ug/t <1 <1 <1 <1 <1 <1
Vinyl acetate ug/L <5 <5 <5 <5 <5 <5
Vinyl chlcride ug/L <1 <1 <1 <1 <1 <1

micrograms per liter
Analyte not detected above RL
Analyte was found in the associated blank.

Analyte positively identified, but quantitation 6 of 14




Notes:
wo/ll
<

B
J

TABLE C-2 382 159
MONITORING WELL SAMPLE ANALYTICAL RESULTS - VOCs - OCTOBER 2008
ANNUAL OPERATIONS REPORT - 2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN
Defense Depot Memphis, Tennessee

Weil MW-156 MW-157 MW-158 MW-158A MW-159 MW-160

LabID LOB100600-18 L08100573-28 L08100600-21 L0O8100600-22 LOB100600-25 L0B8100600-26

Date 10/20/2008 10/17/2008 10/20/2008 10/20/2008 10/20/2008 10/20/2008
Volatile Crganic Compounds - SW8260B  units

1,1,1,2-Tetrachloroethang ug/L <0.5 <05 <0.5 <0.5 0.5 0779J
1.1,1-Trichloroethane ug/L <1 <1 <1 <1 <1 <1
1,1,2.2-Tetrachloroethane ug/L <0.5J 7.19 274 29.4 271 2340
1.1,2-Trichloroethane ugiL <1 0.394 <1 <1 92.8 3.84 0
1,1-Dichloroethane ug/L <1 <1 <1 <1 <1 <1
1,1-Dichlorosthene ug/L <1 <1 <1 165 733 <1
1,1-Dichloropropena ug/L <1 <1 <1 <1 <1 <1
1,2,3-Trichlorobenzene ug/L <1 <1 <1 <1 <1 <1
1,2,3-Trichloropropans ug/L <1 <1 <1 <1 <1 <1
1,2,4-Trichlorobenzene ug/L <1 <1 <1 <1 <1 <1
1,2,4-Trimethylbenzene ug/L <1 <1 <1 <1 <1 <1
1,2-Dibromo-3-chlgropropane ug/l <2 <2 <2 <2 <2 <2
1,2-Dibromoethane ug/L <1 <1 <1 <1 <1 <1
1,2-Dichlorobenzene g/l <q <1 <1 <1 <1 <1
1,2-Dichloroethane ug/L <0.5 <05 <05 <0.5. 1.34J <0.5
1,2-Dichloropropane ug/L <1 <1 <1 <1 <1 <1
1,3,5-Trimethylbenzena ug/L <1 <1 <1 <1 <1 <1
1,3-Dichlerobenzene ug/L <1 <1 <1 <1 <1 <f
1,3-Dichlorepropane ug/L <0.4 <04 <0.4 <0.4 <04 <0.4
1.4-Dichlorobenzene ug/L ' <0.5 <0.5 <05 . <0.5 <0.5 <5
1-Chlorohexane ugfL. <1 <1 <1 <1 <1 <1
2,2-Dichloropropane ugfL <1 <1 <1 <t <1 <1
2-Chlorotoluene ug/L <1 <1 <1 <1 <1 <1
2-Hexanone ug/L <10 <10 <10 <10 <10 <10
4-Chtorotoluene ug/L <1 <1 <t <1 <1 <1
Acetone ug/L 1588 33z2p 443B 6.86 B 689B 7858
Benzena ug/L <04 <0.4 <0.4 <0.4 <0.4 <0.4
Bromobenzene ug/L <1 <1 <1 <1 <1 <1
Bromochloromethane ug/L <1 <1 <1 <1 <1 <1
Bromedichloromethane ug/L <0.5 <0.5 <05 <05 <0.5 <05
Bromoform ug/L <1 <1 <1 <1 <1 <1
Bromomethane ugiL 2878 281B <1 2828 275B <1
Carbon disulfida . ug/l <1 <1 <1 <1 22 <1
Carbon tetrachloride ug/L <1 12 <1 0.825J <1 0.388 J
Chlorobanzene ug/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Chloroethane ug/L <1 <1 <1 <1 <1 <1
Chlorofarm ug/L <0.3 896 0.682 3.94 166 1.75J
Chloromethane ug/L <1 0.5188B <1 <1 <1 <1
cis-1,2-Dichlorcethene . ugflL <1 3.29 779 54 4J 958 40,6 J
cis-1,3-Dichloropropene ug/L <0.5 <0.5 <05 <0.5 <0.5 <05
Dibromochloromethane ug/L <0.5 <05 <0§ <0.5 <0.5 <0.5
Dibromomethane ug/L <1 <1 <1 <1 <1 <1
Dichlorodifiucremethane ug/L <1 <1 <1 <1 <{ <t
Ethythenzene ug/L. <1 <1 <1 <1 <1 <1
Hexachlorobutadiene ug/L <0.6 <0.6 <0.6 <06 <06 <0.6
Isopropylbenzene ug/L <1 <1 <1 <1 <1 <1
m-,p-Xylena ug/L <2 <2 <2 <2 <2 <2
MEK {(2-Butanone) ug/L <10 <10 <10 <10 <10 <10
Methyl t-butyl ether (MTBE) ug/L <5 <5 <5 <5 <5 <5
Methylene chlonde ug/L <1 <1 <t <1 <1 <1
MIBK ({methyl 1sobutyl ketone) ug/L <10 <10 <10 <10 <10 <10
Naphthalene ug/l <1 <1 <1 <1 <t <1
n-Butylbenzene ug/L <1 <1 <1 <1 <1 <1
n-Propylbenzene ug/L <1 <1 <1 <1 <1 <1
o-Xylane ug/L <1 <1 <1 <1 <1 <q
p-lsopropyitoluene ugf/L <1 <1 <1 <1 <1 <1
sac-Butylbenzene ugiL <1 <1 <1 <1 <1 <1
Styrene ‘ ugiL <1 <1 <1 <1 <1 <1
tert-Butylbenzene ug/L <1 <1 <1 <1 <1 <1
Tetrachloroaethena ug/L <1 1.15 6.92 15 548 9.87J
Toluene ug/L <1 <1 <1 <1 <1 <1
trans-1,2-Dichloroethene ug/L <1 05834 274 18 46.2 581J
trans-1,3-Dichloropropens ug/L <1 <1 <1 <1 <1 <1
Trichloroethens ug/l. <1 38.3 162 408 1320 1050
Trichlorofluoromethane ug/l <1 <1 <1 <1 <1 <1
Vinyl acetate ug/L <5 <5 <5 <5 <5 <5
Vinyl chlonde ug/L <1 <1 <1 <1 177 <1

micrograms per liter
Analyte not detected above RL
Analyte was found in the asscciated blank.

Analyte positively identified, but quantitation 7of14



TABLE C-2 ag8»2 15
MONITORING WELL SAMPLE ANALYTICAL RESULTS - VOCs - OCTOBER 2008
ANNUAL OPERATIONS REPCRT - 2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN
Defense Depot Memphis, Tennessee

Well MW-161 MW-162 MW-163 MW-164 MW-165 MW-165A

LabID LO8100573-29 L08100573-30 LOB100573-31 LO8100573-32 LOB100600-27 LO8100600-28

Date 10172008 10/17/2008 10/17/2008 10/47/2008 10/20/2008 10/20/2008
Volatite Organic Compounds - SW8260B  units

1,1,1,2-Tetrachloroethana ug/t 093 <25 <25 <0.5 <05 <0.5
1,1,1-Trichloroethane . ugll <1 <50 <5 <1 <1 <1
1,1,2,2-Tetrachloroethane ug/l. 2120 7140 1710 6.83 4.94 10.5
1,1,2-Trichloroethane ug/L 6.61 <50 6.96 04034 0.491J 0.496 J
1,1-Dichloroethane ugfl <1 <50 <5 <1 <1 <1
1,1-Dichloroethene ug/L <1 <50 <5 <1 <1 <1
1,1-Dichloropropene ug/L <1 <50 <5 <1 <1 <]
1.2,3-Trichlorobenzene ug/L <1 <50 <5 <1 <1 <1
1,2,3-Trichloropropane ug/L <1 <50 <5 <1 <1 <1
1.2,4-Trichlorobenzene ug/L <1 <50 <5 <1 <1 <1
1,2,4-Trimethylbenzena ug/L <1 <50 <5 <1 <1 <1
1,2-Dibromo-3-chloropropane ugiL <2 <100 <10 <2 <2 <2
1,2-Dibromoethane ugiL <1 <50 <5 <1 <1 <1
1,2-Dichlorobenzene ug/L <1 <50 <5 <1 <1 - <]
1,2-Dichloroethana ug/L <0.5 <25 <25 <0.5 <0.5 <0.5
1,2-Dichloropropane ug/L <1 <50 <5 <1 <1 <1
1,3,5-Trimethylbenzene ug/L <1 <50 <5 <1 <1 <t
1,3-Dichlorobenzene ug/L <1 <50 <5 <1 <1 <1
1,3-Dichloropropane ugfL <(.4 <20 <2 <04 <0.4 <04
1,4-Dichlorobenzene ug/L <0.5 <25 <25 0.297 B 0.5728B <0.5
1-Chlorohexane ug/L <1 <50 <5 <1 <1 <1
2,2-Dichloropropane ug/L <1 <50 <5 <1 <1 <1
2-Chlorotcluene ug/L <1 <50 <5 <1 <1 <1
2-Hexanone ug/L <10 <500 <50 <10 <10 <10
4-Chlorotoluene ug/L <1 <50 <5 <1 <1 <1
Acstone ugh. 17 3B <500 2118 5.65B 1568 5548B
Benzene ug/l <0.4 <20 <2 <0.4 <0 4 <0.4
Bromeobenzena ugil <1 <50 <5 <1 <1 <1
Bromochtoromethane ug/L <1 <50 <5 <f <1 <1
Bromodichloromethane ug/t. <0.5 <25 <25 <0.5 <05 <0.5
Bromoform ug/L <1 <50 <5 <1 <1 <1
Bromomethane g/l <1 <50 <5 <1 <1 <1
Carbon disulfide ug/L <1 <50 <5 <1 <1 <1
Carbon tetrachloride ugiL 0.39) <50 <5 4.43 4.59 10.8
Chlorobenzena ug/L <0.5 <25 <25 <0.5 <0.5 <0.5
Chloroethane ug/L <1 <50 <5 <1 <1 <1
Chloroform ug/L 365 <15 7.67 322 343 82,7
Chloromethane ug/L <1 <50 <5 0822J <1 <1
cis-1,2-Dichloroethens ug/L 27 38.7J 29.9 29 9.28 10.2
cis-1,3-Dichloropropene ug/L <0.5 <25 <25 <05 <0.5 <0.5
Dibromochloromethane ug/L <0.5 <25 <25 <0.5 <0.5 <0.5
Dibromomethane ug/L <1 <50 <5 <1 <1 <1
Dichlorodiflucromethane ug/L <1 <50 <5 <1 <1 <1
Ethylbenzene ug/L <1 <50 <5 <1 <1 <1
Hexachlorobutadiene ug/L <0.6 <30 <3 <0.6 <0.6 <06
Isopropylbenzena ug/L <1 <50 <5 <1 <1 <1
m-,p-Xylene ugiL <2 <100 <10 <2 <2 <2
MEK {2-Butanone) ug/L <10 <500 <50 <10 <10 <10
Mathyl t-butyl ether (MTBE) ug/L <5 <250 <25 <5 <5 <5
Methylene chloride ug/L <1 <50 <5 <1 <1 <1
MIBK (methyl isobutyl ketone) ug/L <10 <500 <50 <10 <10 <10
Naphthalene ug/L <1 <50 <5 <1 <1 <1
n-Butylbenzena ug/L <1 <50 <5 <1 <1 <1
n-Propylbenzene ug/L <1 <50 <5 <1 <1 <1
o-Xylene ug/L, <1 <50 <5 <1 <1 <1
p-Isopropyltoluens ug/L <1 <50 <5 <1 <1 <1
sec-Butylbenzene ug/t <1 <50 <5 <1 <1 <1
Styrene ug/L <1 <50 <5 <1 <1 <1
tert-Butylbenzens ug/L <1 <50 <5 <1 <1 <1
Tetrachloroethene ug/L 6.79 <50 <5 0.728J 13 - 2.32
Toluena ugil <1 <50 <5 <1 <1 <1
frans-1,2-Dichloroethene ug/L 291 <50 381 041J 1.62 138
trans-1,3-Dichloropropene ug/L <1 <50 <5 . <1 <1 <1
Trichloroethene ug/L 952 1610 615 27 94.1 112
Trichloroflusromethane ug/L <1 <50 <5 <1 <1 <1
Vinyl acetats ug/L <5 <250 <25 <5 <5 <5
Vinyl chloride ugiL <1 <50 <5 <1 <1 <1

Notes:

Hg/L  micrograms per liter
<

B

J

Analyte not detected above RL
Analyte was found in the associated blank.

Analyte positively identified, but quanttation 8 of 14



Notes:
ug/L
<

B
J

TABLE C-2
MONITORING WELL SAMPLE ANALYTICAL RESULTS - VOCs - QCTOBER 2008
ANNUAL OPERATIONS REPORT - 2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN
Defense Depot Memphis, Tennessee

982 161

Well MW-166 MW-166A MW-167 MW-168 MW-168A MW-169
Lab D LOB100600-29 LOB100600-30 L08100600-33 LOS100600-34 LOB100600-35 LOB100600-36

Date 10/20/2008 10/20/2008 16/20/2008 10/20/2G08 10/20/2008 10/20/2008
Volatile Organic Compounds - SW8260B  units
1,1,1,2-Tetrachloroethane ug/l <05 <0.5 <05 <0.5 <05 <0.5
1,1,1-Trichloroethane ug/L <1 <1 <1 <1 1.73 <1
1,1,2,2-Tetrachloroethane ug/L 0.519 0.148 J <0.5 <0.5 <05 <0.5
1,1,2-Trichloroethane ug/t <1 <1 <1 <1 <1 <1
1,1-Dichloroethane ug/t <1 <1 <1 <1 0419 <1
1,1-Dichloroethene ug/L <1 <1 <1 0.711J 5.27 <1
1,1-Dichloropropene ug/L <1 <1 <1 <1 <1 <1
1,2,3-Trichlorcbenzene ug/L <1 <1 0163J <1 <1 <1
1,2,3-Trichloropropane ug/L <1 <1 <1 <1 <1 <1
1,2 4-Trichlorobenzene ug/l <1 <t <1 <1 <1 <1
1,2,4-Trimethylbenzene ug/L <1 <1 <1 <1 <1 <1
1,2-Dibromo-3-chloropropane ugil <2 <2 <2 <2 <2 <2
1.2-Dibromoethane ug/L <1 <1 <1 <1 <1 <1
1,2-Dichlcrobenzene ug/l <1 <1 <1 - <1 <1 <1
1,2-Dichloroethane uglL <0.5 <0.5 <0.5 <05 <0.5 <0.5
1,2-Dichloropropana ugiL <1 <1 <1 <1 <1 <1
1.3,5-Trmethylbenzene ug/l <1 <1 <1 <1 <1 <1
1,3-Dichlorgbenzene ug/L <1 <1 <1 <1 <1 <1
1,3-Dichloropropane ug/L <0.4 <04 <0.4 <0.4 <0.4 <0.4
1.4-Dichlorobenzene ug/L <0.5 <05 0.429B <0.5 <0.5 0494 B
1-Chlorohexane ug/l. <1 <1 <1 <1 <1 <1
2,2-Dichlorgpropane ug/L <1 <1 <1 <1 <1 <1
2-Chlorotoluene ug/L <1 <1 <1 <1 <1 <1
2-Hexanone ug/L <10 <10 <10 <10 <10 <10
4-Chlorotoluens ug/L <1 <1 <1 <1 <1 <1
Acetone ug/L 476B 6628 153B <10 <10 13.9B
Benzens ug/L <04 <0.4 <0.4 <0.4 <0.4 <0.4
Bromobenzene ug/b <1 <1 <1 <1 <1 <1
Bromochloromethane ug/L <1 <1 <1 <1 <1 <1
Bromodichloromethane ug/L <0.5 <0.5 <05 <0.5 <0.5 <0.5
Bromoform ug/iL <1 <1 <1 <1 <1 <1
Bromomethane ug/L <1 <1 <1 <1 <1 <1
Carbon disulfide ug/l <1 <1 <1 <1 <1 <1
Carboen tetrachlonde ug/L 538 3.17 <1 <1 <1 <1
Chlorobenzene ug/L <0.5 <05 <0.5 <0.5 <05 0471 J
Chloroethane ug/L <1 <1 <1 <1 <1 <1
Chiloroform ug/L 14.1 14.5 <0.3 <0.3 0.222J <0.3
Chloromethane ug/L <1 <1 <1 <1 <1 <1
c¢is-1,2-Dichloroethene ug/l. 12 1.82 <1 <1 <1 <1
¢is-1,3-Dichloropropene ug/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Dibromochloromethane ug/L <05 <0.5 <05 <0.5 <0.5 <0.5
Dibromomethane ug/L <1 <1 <1 <1 <1 <1
Dichlorodiflucromethane ug/l <1 <1 <1 <1 <1 <1
Ethylbenzene ug/L <1 <1 <1 <1 <1 <1
Hexachlorobutadiene ug/L <0.6 <0.6 0.289 J <0.6 <06 <0.6
Isopropylbenzene ug/L <1 <1 <1 <1 <1 <1
m-,p-Xylene ug/l <2 <2 <2 <2 <2 <2
MEK (2-Butanone) ug/L <10 <10 <10 <10 <10 <10
Methyl t-butyl ether (MTBE) ug/L <5 <5 <5 <5 <§ <5
Methylene chloride ugiL <1 <1 <1 <1 <1 <1
MIBK {methyl isobutyl ketone) ugfL <10 <10 <10 <10 <10 <10
Naphthalene ug/L <1 <1 <1 <1 <1 <1
n-Butylbenzene ug/L <1 <1 <1 <1 <1 <1
n-Propylbenzens ug/L <1 <1 <1 <1 <1 <1
o-Xylene ug/L <1 <1 <1 <1 <i <1
p-Isopropyltoluene ug/l <1 <1 <1 <1 <1 <1
sac-Butylbenzene ug/L <1 <1 <1 <1 <1 <1
Styrene ug/L <1 <1 <1 <1 <1 <1
tert-Butylbenzens ug/L <1 <1 <1 <1 <1 <1
Tetrachloroethene ug/l. 0.621J 0.694 J <1 <1 0503J <1
Toluenea ug/L <1 <1 <1 <1 <1 <1
trans-1,2-Dichloroethens ug/L 0.354 J 0.75J <1 <t <1 <1
trans-1,3-Dichloropropene ug/L <1 <1 <1 <1 <1 <1
Trichloroethene ug/b 15 62.7 <1 0.392 ) <1 <1
Trichloroflucromethana ug/L <1 <1 <1 <1 <1 <1
Vinyl acetate ug/L <5 <5 <5 <5 <5 <5
Vinyl chloride ug/L <1 <1 <1 <1 <1 <1

micrograms per liter

Analyte not detacted above RL
Analyte was found in the associated blank.

Analyte positively identified, but quantitation

Sof 14



982 182

. TABLE C-2
MONITORING WELL SAMPLE ANALYTICAL RESULTS - VOCs - OCTOBER 2008
ANNUAL OPERATIONS REPORT - 2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN
Defense Depot Memphis, Tennessee

Well MW-170 MW-171 MwW-172 MW-174 MW-178 MW-179

LabID LOB100600-37 L08100600-38 L0O8100573-49 LO8100573-50 LOB100600-42 L0O8100600-43

Date 10/20/2008 10/20/2008 10/16/2008 10/16/2008 10/20/2008 10/20/2008
Volatile Organic Campounds - SW8260B  units

1,1,1,2-Tetrachloroethane ug/L <05 <0.5 <0.5 <0.5 <05 <0.5
1,1,1-Tnchloroethane ugiL <1 <1 <1 <1 <1 <1
1,1,2,2-Tetrachloroethane ug/l <05 <0.5 <0.5 0.629 <0.5 <0.5
1,1,2-Tnchloroethane ugfL <1 <1 <1 <1 <1 <1
1,1-Dichloroethane ug/l <1 <1 <1 . <1 <1 <1
1,1-Dichlorosthene ug/L <1 <1 <1 <1 <1 <1
1,1-Dichloropropene ug/L <1 <1 <1 <1 <1 <1
1,2,3-Tnchlorobenzene ug/L <t <1 <1 <1 <1 <1
1,2,3-Trichloropropane ug/L <1 <1 <1 <1 <1 <1
1.2,4-Trichlorobenzene ug/L <1 <1 <1 <1 <1 <1
1,2,4-Trimethylbenzene ug/L <1 <1 <1 <1 <1 <1
1,2-Dibromo-3-chloropropane ug/L <2 <2 <2 <2 <2 <2
1.2-Dibromoethane ug/L <1 <1 <1 <1 <1 <1
1,2-Dichlorobenzens ug/L <1 <1 <1 <1 <1 <1
1,2-Dichloroethane ugf/L <0.5 <0.5 <0.5 <0.5 <05 <0.5
1,2-Dichloropropane ug/L <1 . <1 <1 <1 <1 <1
1,3,5-Trimethylbenzene ug/l, <1 <1 <1 <1 <1 <1
1,3-Dichlorobenzene ug/L <1 RS | <1 <1 <1 <1
1,3-Dichloropropane ug/L <0.4 <0.4 <04 <0.4 <04 <0.4
1,4-Dichlorobenzene ug/L <0.5 <0.5 <0.5 <0.5 <05 <0.5
1-Chlorohexane ug/L <1 <t <1 <1 <1 <1
2,2-Dichloropropane ug/l <1 <1 <1 <1 <1 <1
2-Chlorotoluene ug/L <1 <1 <1 <1 <1 <1
2-Hexanone ug/L <10 <10 <10 - <10 <10 <10
4-Chlorotoluene ug/L <1 <1 <1 <1 <1 <1
Agcetone ug/L 18.2B 158 <10 <10 295B <10
Benzene ug/L <04 <04 <04 <0.4 3.22 <0.4
Bromobenzene ugiL <1 <1 <1 <1 <1 <t
8Bromochloromethane ug/L <1 <1 <1 <1 <1 <1
Bromodichloromethane ug/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Bromoform ug/L <t <1 <1 <1 <1 <1
Bromomethane ug/L <1 <1 2.898B 2828 <1 <t
Carbon disulfide ug/L. <1 <1 <1 <1 <1 <1
Carboen tetrachlonde ug/L <1 <1 <1 <1 <1 <1
Chlorobenzene ugl/L <05 <05 <0.5 <0.5 <0.5 <0.5
Chlorpethane ug/L <1 <1 <1 <1 <1 <1
Chloroform ugiL <03 <03 0.139.) 0.154 J 0.125J 0.131J
Chloromsthang ug/L <1 <1 <1 <1 <1 <1
cls-1,2-Dichloroethene ug/L <1 <1 <1 <1 <1 <1
cis-1,3-Dichloropropene ug/L <0.5 <0.5 <05 <0.5 <0.5 <0.5
Dibromochioromethans ug/L <0.5 <0.5 <05 <0.5 <0.5 <0.5
Dibromomethane ug/t <1 <t <1 <1 <1 <1
Dichlorodiflucromethane ug/l <1 <1 <1 <1 <1 <1
Ethylbenzene ug/l <1 <1 <1 <1 <1 <1
Hexachlorobutadisne ug/L <06 <086 <0.8 <0.6 <0.6 <0.6
Isopropylbenzene ug/l <1 <1 <1 <1 <1 <1
m-,p-Xylene uglL <2 «2 <2 <2 <2 <2
MEK (2-Butanonae) ug/L <10 <10 <10 <10 <10 <10
Methyl t-butyl ether (MTBE) ug/L <5 <5 <5 <5 <5 <5
Methylene chloride ug/L <1 <1 <1 <1 <1 <t
MIBK {meathy! isobutyl ketone) ug/L <10 <10 <10 <10 <10 <10
Naphthalene ug/l. <1 <1 <1 <1 <1 <1
n-Butylbenzene ug/L <1 <1 <1 <1 <1 <1
n-Propylbenzane ug/L <1 <1 <f <1 < <1
o-Xylene ug/L <1 <1 <1 <1 <1 <1
p-Isopropylitoiuene ug/L <1 <1 <1 <1 <1 <1
sec-Butylbenzene ug/L <1 <1 <1 <1 <1 <1
Styrene ugil <1 <1 <1 <1 <1 <1
tert-Butylbenzene ug/L <1 <1 <1 <1 <1 <1
Tetrachloroethene ug/L <1 <1 <1 <1 0.419J 0.627 J
Toluene ug/L <1 <1 <1 <1 <1 <1
trans-1,2-Dichloroethene ug/L. <1 <t <1 ' <1 <1 <1
trans-1,3-Dichloropropene ug/l <1 <1 <1 <1 <1 <1
Trichloroethene ug/L <1 <1 <1 <1 0.373J <1
Trichlerofluoromethane ug/L <1 <1 <1 <1 <1 <1
Vinyl acetate ug/L <5 <5 <5 <5 <5 <5
Vinyl chionde ug/L <1 <1 <1 <1 <1 <1

Notes;

ug/L  micrograms per liter

< Analyte not detected above RL

B Analyte was found in the associated blank.

J Analyte positively identifiad, but quantitation 10 0f 14
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TABLE C-2
MONITORING WELL SAMPLE ANALYTICAL RESULTS - VOCs - OCTOBER 2008
ANNUAL OPERATICNS REPORT - 2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN
Defense Depot Memphis, Tennessee

Well MW-180 Mw-187 MwW-220 MwW-221 Mw-222

MW-223

163

Lab ID LOB100653-10 LO8100573-47 L0B100653-11 LOB100653-12 L0OS100600-44 LOS100573-41

Date 10/21/2008 10/16/2008 10/21/2008 10/21/2008 10/20/2008 10/17/2008
Volatile Organic Compounds - SW8260B  units
1,1,1,2-Tetrachloroethane ug/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,1,1-Trichloroethana ugiL <1 <1 0491J <1 <1 <1
1.1,2,2-Tetrachlaroethane ug/L <0.5 <0.5 0.267 J 0.329J 471 0.913
1,1,2-Trichloroethane ug/L <1 <1 <1 <1 0648 J <1
1,1-Dichloroethane ugiL s < <1 0.942 J <1 <1 <1
1,1-Dichloroethene ug/L 2.04 <1 443 <1 <1 <1
1.1-Dichloropropene ug/L <1 <1 <1 <1 <1 <1
1,2,3-Trichlorobenzene ug/L <1 <1 <1 <1 <1 <q
1,2,3-Trichloropropane ug/L <1 <1 <1 <1 <1 <1
1,2,4-Trichlorobenzene ug/l <1 <1 <1 <1 <1 <1
1,2,4-Trimethylbenzene ugfL <1 <1 <1 <1 <1 <1
1,2-Dibromo-3-chloropropane ugiL <2 <2 <2 <2 <2 <2
1,2-Dibromoethana ug/L <1 <1 <1 <1 <1 <1
1,2-Dichlerobenzene ug/L <1 <1 <1 <1 <1 <1
1,2-Dichloroethane ug/L <0.5 <0.5 0.427) <0.5 <05 <05
1,2-Dichloropropane ug/L <1 <1 <1 <1 <1 <1
1,3,5-Tnmethylbenzene ug/L <1 <1 <1 <1 <1 <1
1,3-Dichlorobenzene ug/L <1 <1 <1 <1 <1 <1
1,3-Dichloropropane ug/l <0.4 <0.4 <0.4 <04 <0.4 <0.4
1,4-Dichlorobenzene ug/L <0.5 <0.5 <05 <05 <05 <05
1-Chlorohexane ug/L <1 <1 <1 <1 <1 <1
2,2-Dichloropropane ug/L <1 <1 <i <1 <t <1
2-Chlorotoluene ug/L. <1 <1 <1 <1 <1 <1
2-Hexanone ug/L <10 <10 <10 <10 <10 <10
4-Chlorotoluene ug/L <1 <1 <1 <1 <1 <1
Acetone ug/L 292J <10 <10 <10 333B <10
Benzene ug/L <04 <04 <0.4 <0.4 <0.4 <0.4
Bromobenzene ug/L <1 <1 <1 <1 <1 <1
Bromochloromethane ugiL <1 <1 <1 <1 <1 <1
Bromodichloromethane ug/L <0.5 <0.5 <05 <05 <05 <0.5
Bromoform ug/L <1 <1 <1 <1 <1 <1
Bromomethane ugiL <1 2888 <1 <1 <1 <1
Carbon disulfide ug/L <1 <1 <1 <1 <1 <1
Carbon tetrachloride ug/L <1 <1 <1 <1 <1 <1
Chlorobenzene ug/l <05 <0.5 <0.5 <0.5 <0.5 <05
Chioroethane ug/l <1 <1 <1 <1 <1 <1
Chloraform ug/L <03 0.214 ) 0217 J <0.3 <03 0.249 4
Chloromethana ug/L <4 <1 <1 <1 <1 <1
cis-1,2-Dichloroethene ugiL <1 <1 <1 <1 4.51 <t
cis-1,3-Dichloropropene ug/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Dibromochloromethane ug/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Dibromomethane ug/L. <1 <1 <1 <1 <j <1
Dichloredifluoromethane ug/L <1 <1 <1 <1 <1 <1
Ethylbenzene ug/L <1 <1 <1 <t <1 <1
Hexachlorobutadiene ug/L <0.6 <0.6 <0.6 <0.6 <06 <0.6
Isopropylbenzene ug/L <1 <1 <1 <1 <1 <1
m-,p-Xylene ug/lL <2 <2 <2 <2 <2 <2
MEK (2-Butanone) ug/L <10 <10 <1¢ <10 <10 <10
Methyl t-butyl ether (MTBE) ug/L <5 <5 <5 <5 <5 <5
Methylene chloride ug/L <1 <1 <1 <1 <1 <1
MIBK {methyl isobutyl ketone) ugiL <10 <10 <10 <10 <10 <10 ’
Naphthalena ug/L <1 <1 <1 <1 <1 <1
n-Butylbenzens ug/L <1 <1 <1 <1 <1 <1
n-Propylbenzens ug/L <1 <1 <1 <1 <1 <1
o-Xylene ug/L <1 <1 <1 <1 <1 <1
p-lsopropylitoluene ug/l <1 <1 <1 <1 <1 <1
sec-Butylbenzene ug/L <t <1 <1 <1 <1 <1
Styrene ugfiL <1 <1 <1 <1 <1 <1
tert-Butylbenzene ug/L <1 <1 <1 <1 <1 <1
Tetrachiorosthene ug/L 1.88 0.292 ) 13.7 <1 0.484 ) 0457 J
Toluena ug/L <1 <1 <1 <1 <1 <1
trans-1,2-Dichloroethens ug/l. <1 <1 <1 <4 0.376 J <1
trans-1,3-Dichloropropene ug/L <1 <1 <t <1 <1 <1
Trichloroethene ug/L 18 <1 152 0.501J 5.81 3.56
Trichlorofluoromethane ug/L <1 <i <1 <1 <1 <1
Vinyl acetate ug/L <5 <5 <5 <5 <5 <5
Vinyl chlonde ugiL <1 <1 <1 <1 <1 <1

micrograms per hiter
Analyte not detacted above RL

Analyte was found in the associated blank.

Analyte positively identified, but quantitation

1 of 14
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TABLE C-2
MONITORING WELL SAMPLE ANALYTICAL RESULTS - VOCs - OCTOBER 2008
ANNUAL OPERATIONS REPORT - 2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN
Defense Depot Memphis, Tennesses

982 |

Well MW-224 MW.-225 MW-226 MW-227 MWwW-228 MW-230
LabiD L08100600-45 L08100573-39 LOB100600-46 L0O8100573-43 LOB100573-44 LOS8100693-03

Date 10/20/2008 10/17/2008 10/20/2008 101772008 10/17/2008 10/22/2008
Volatile Organic Compounds - SW8260B  units
1,1,1,2-Tetrachloroethane ug/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1.1,1-Trichlorosthane ugf/l <3 <1 <1 <1 <1 1.65
1,1,2,2-Tetrachloroethane ug/L <0.5 224 <0.5 16.7 <05 <0.5
1,1,2-Trichloroethane ug/L 3| <1 <1 0.982J <1 <t
1,1-Dichlorcethane ugfL <1 <1 <1 <1 <1 225
1,1-Dichlcrosethene ug/L <1 <1 <1 <1 <1 327
1,1-Dichforcpropene ug/L <1 <1 + <9 <1 <t <1
1,2,3-Trichlorobenzene - ug/L <1 <1 <1 <1 <1 <1
1,2,3-Trichloropropane ug/L <1 <1 <1 <1 <1 <1
1.2,4-Trichlorobenzene ug/L <1 <1 <1 <1 <1 <1
1,2,4-Trimethylbenzene ug/L <1 <1 <1 <1 <1 <1
1,2-Dibromo-3-chloropropane ugfl <2 <2 <2 <2 <2 <2
1,2-Dibromoethane ug/L <1 <1 <1 <1 <1 <1
1,2-Dichlorobenzene ug/L <1 <1 <1 <1 <1 o<1
1,2-Dichloroethane ug/L <0.5 <0.5 <05 299 <0.5 0.71
1,2-Dichloropropane ug/L <1 <1 <1 <1 <1 <1
1,3,5-Trimethylbenzene ug/L <1 <1 <1 <1 <1 <1
1,3-Dichlorobenzene ug/L <1 <1 <1 <1 <1 <1
1,3-Dichloropropane ug/L <04 <04 <0.4 <0.4 <0.4 <0.4
1,4-Dichlorobenzene ug/L <0.5 <0.5 <0.5 01788 <0.5 <0.5
1-Chlorohexane ug/t <1 <1 <t <1 <1 <1
2,2-Dichloropropane ug/L <1 <1 <1 <1 <1 <1
2-Chlorotoluena ug/l <1 <1 <1 <1 <1 <1
2-Hexanone ug/L <10 <10 <10 <10 <10 <10
4-Chlcrotoluene ug/l. <1 <1 <1 <1 <1 <1
Acetone ug/L 301 B <10 <10 <10 <10 <10
Benzene ug/L <04 <0.4 <0.4 <0.4 <0.4 <04
Bromobenzene ug/L <1 <1 <1 <1 <1 <1
Bromochlaromethane ugi/L <1 <1 <1 <1 <1 <1
Bromodichloromethane ug/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Bromoform ug/L <1 <1 <1 <1 <1 <1
Bromomethane ug/L <1 <1 <1 <1 <1 <1
Carbon disulfide ug/L <1 <1 <1 <1 <1 <1
Carbon tetrachloride ug/L <1 <1 <1 726 <1 <1
Chlorobenzene ug/L <0.5 <0.5 <05 <0.5 <0.5 <0.5
Chloroethane ugl/L <1 <1 <1 <1 <1 <1
Chloroform ug/iL <0.3 0.157J 01554 134 0.155 9 02764
Chloromethane ug/L <1 <1 <1 <t <1 <1
cis-1,2-Dichloroethane ug/l <1 0.296 J <1 6.4 <1 1.27
cis-1,3-Dichloropropene ug/L <0.5 <0.5 <05 <0.5 <0.5 <0.5
Dibromochloromethane ug/L <0.5 <0.5 <05 <0.5 <0.5 <0.5
Dibromomethane ug/l <1 <{ <1 <1 <1 <1
Dichtorodifluoromethane ug/L <1 <1 <1 <1 <1 <1
Ethylbenzene ug/L <1 <1 <3 <1 <1 <1
Hexachlorobutadiena ug/L <06 <06 <0.6 <0.6 <0.6 <0.6
Isopropylbenzene ug/L <1 <1 <1 <1 <1 <1
m-,p-Xylene ug/L <2 <2 <2 <@ <2 <2
MEK (2-Butanone) ug/l <10 <10 <t <10 <10 <10
Methyl t-butyl ether (MTBE) ug/L <5 <5 <5 <5 <5 <5
Methylene chlonde ug/L <1 <1 <1 <1 <1 <1
MIBK {methyl i1sobutyl ketone) ug/L <{0 <10 <10 <10 <10 <10
Naphthalene ug/L <1 <1 <1 <1 <1 <1
n-Butylbenzene ug/L <1 <1 <1 <1 <1 <1
n-Propylbenzene ug/L <1 <1 <1 <1 <1 <1
o-Xylene ug/L <1 <1 <1 <1 <1 <1
p-lsopropyitoluene ug/L <1 <1 <1 <1 <1 <1
sec-Butylbenzene ug/L <1 <1 <1 <1 <1 <4
Styrene ug/L <1 <1 <1 <1 <1 <1
tert-Butythenzene ug/L <1 <1 <1 <1 <1 <t
Tetrachloroethens ug/L 06284 0.611J 0.533J 2.7 <1 100
Toluene ug/L <1 <1 <1 <1 <1 <1
trans-1,2-Dichloroethene ug/L <1 <1 <1 1.04 <1 <1
trans-1,3-Dichloropropene ugil <1 <1 <1 <1 <1 <1
Trichloroethene ugfL <1 8.46 <1 618 <1 98 4
Tnchlorofluoromethane ug/L <1 <1 <1 <1 <1 <1
Vinyl acetate ug/L <5 <5 <5 <5 <5 <5
Vinyl chlonde ug/L <1 <1 <1 <1 <1 <1

micrograms per liter
Analyte not detected above RL

Analyte was found in the associated blank

Analyte positively identified, but quantitation

12of14
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TABLE C-2
MONITORING WELL SAMPLE ANALYTICAL RESULTS - VOGCs - CCTOBER 2008
ANNUAL OPERATIONS REPORT - 2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN
Defense Depot Memphis, Tennessee

Well MW-231 MW-232 MW-234 MW-235 MW-236 MW-237

Lab ID  LO8100693-08 LO8100653-14 LD8100693-08 L08100693-06 L08100693-01 LOS100693-10

Date 10/22/2008 10/21/2008 10/22/2008 10/22/2008 10/22/2008 10/22/2008
Volatile Crganic Compounds - SW8260B  units

82 18

1,1,1,2-Tatrachloroethane ug/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,1,1-Trichloroethane ugil <1 <1 <1 <1 <1 <1
1,1,2,2-Tetrachloroethane ug/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,1,2-Trichloroethane ugiL <1 <1 <1 <1 <1 <1
1.1-Dichloroethane ugfilL <1 <1 <1 <1 <1 0.237 J
1,1-Dichloroethens ug/L <1 <1 <1 <1 <1 202
1,1-Dichloropropene ug/L < <1 <1 <1 <1 <1
1.2,3-Trichlorobenzene ug/L <1 <1 <1 <1 <1 <1
1,2,3-Tnchloropropane ) ug/L S <1 <1’ <1 <1 <1
1,2,4-Trichlorobenzene ug/L <1 <1 <1 <1 <1 <1
1,2,4-Tnmethylbenzene ug/L <1 <1 <1 <1 <1 <1
1,2-Dibromo-3-chloropropane ug/l <2 <2 <2 <2 <2 <2
1,2-Dibromoethane ug/L <1 <1 <1 <1 <1 <1
1,2-Dichlorobenzens ug/L S <1 <1 <1 <1 <1
1,2-Dichloroethane ugiL <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,2-Dichloropropane ug/L <1 <1 <1 <1 <1 <1
1,3,5-Trimethylbenzene ug/L < <1 <1 <1 <1 <1
1,3-Dichiorobenzene ug/L <1 <1 <1 <1 <1 <1
1,3-Dichloropropane ug/L <04 <0 4 <0.4 <04 <0.4 <0.4
1.4-Dichlorobenzene ug/L <0.5 0.14B 0.134B <05 <05 0.148
1-Chlorohexane ug/L <1 <1 <1 <1 <1 <1
2,2-Dichloropropane ug/lL <1 <1 <1 <1 <1 <1
2-Chlorotoluene ug/b <1 <1 <1 <1 <1 <1
2-Hexanone ug/L <10 <10 <10 <10 <10 <10
4-Chlorotoluene ug/L <t <1 <1 <1 <1 <1
Acetone ug/L <10 3.77J <10 <10 <10 <10
Benzene ugil <04 <0.4 <0.4 <0.4 <04 <0.4
Bromobenzene ug/L <1 <1 <1 <1 <1 <1
Bromochloromethane ug/L <1 <1 <1 <1 <1 <1
Bromodichloromethane ug/L <05 <05 <0.5 <Q0.5 <0.5 <0.5
Bromoform ug/L <1 <1 <1 <1 <1 <1
Bromomethane ug/L 078 B <1 0.6098 <1 <1 <1
Carbon disulfide ug/L <1 <1 <1 <1 <1 <1
Carbon tetrachloride ug/L <1 <1 <1 <1 <1 <1
Chlorobenzene ug/l <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Chloroethane ug/L <1 <1 <1 <1 <1 <1
Chloroform ug/L <0.3 <0.3 <0.3 <0.3 <0.3 0.162 4
Chloromethane ug/L 045B <1 0.555B 0.265B 04388 <1
cis-1,2-Dichlorosthena ugfL <1 <1 <1 <1 <1 <1
cis-1,3-Dichtoropropens ug/L <05 <05 <05 <0.5 <0.5 <0.5
Dibromochloromethane ug/L <0.5 <0.5 <0.5 <05 <05 <0.5
Dibromomethane ug/L <1 <1 <1 <1 <1 <1
Dichloredifluoromethane ug/L <1 <1 <1 <1 <1 <1
Ethylbenzene ug/L <1 <1 <1 <1 <1 <1
Hexachlorobutadiene ug/l <0.6 <0.6 <0.6 <0.6 <06 <0.6
Isopropylbenzene ug/l <1 <1 <1 <1 <1 <1
m-,p-Xyleng ug/L <2 <2 <2 <2 <2 <2
MEK {2-Butanone} ug/L <10 <10 <10 <10 <10 <10
Methyl t-butyl ether (MTBE) ugiL <5 <5 <5 <5 <5 <5
Msthylene chloride ug/L <1 <1 <1 <1 <1 <1
MIBK (methyl isobutyl ketone) ug/L <10 <10 <10 <10 <10 <10
Naphthalene ug/L <1 <1 : <1 <1 <1 <1
n-Butylbenzene ug/L <1 <1 <1 <1 <1 <1
n-Propylbenzens . ug/L <1 <1 <1 <1 <1 <1
o-Xylene ug/t <1 <1 <1 <1 <1 <1
p-Isopropyltoluens ug/L <1 <1 <1 <1 <1 <1
sec-Butylbenzene ug/L <1 <1 <1 <1 <1 <1
Styrene ug/L <1 1.04 <1 <1 <1 <1
tert-Butylbenzene ug/L <1 <1 <1 <1 <1 <1
Tetrachloroathane ug/L <1 <1 <1 <1 <1 0.261J
Toluene ug/L <1 0.623J <1 <1 <1 <1
trans-1,2-Dichloroethene ug/L <1 <1 <1 <1 <1 <1
trans-1,3-Dichloropropens ug/L <1 <1 <1 <1 <1 <
Trichloroethene ug/L <1 <1 <1 <1 <1 <1
Trichloroflucromethane ug/L <1 <1 <1 <1 <1 <1
Vinyl acetate ug/L <5 <5 <5 <5 <5 <5
Vinyl chlonde ug/k <1 132 IS <t <1 <1

micrograms per liter
Analyte not detected above RL
Analyte was found in the associated blank.

Analyte positively identified, but quantitation 130f 14
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MONITORING WELL SAMPLE ANALYTICAL RESULTS - VOCs - OCTOBER 2008

TABLE C-2

ANNUAL OPERATIONS REPORT - 2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN
Defense Depot Memphis, Tennessee

Notes:
HgiL
<

J

Well MW-238 MW-239 MW-240
Lab D LOB100693-11 LOB100653-15 L08100653-05
Date 1012212008 10/21/2008 10/21/2008

Volatile Organic Compounds - SW82608  units

1,1,1,2-Tetrachloroethane ug/L <0.5 <0.5 <0.5
1.1,1-Trichloroethane ug/L <1 <1 <1
1,1,2,2-Tetrachloroethana ug/L <0.5 <0.5 <0.5
1,1,2-Trichloroethane ug/L <1 <1 <1
1,1-Dichloroethane ugiL <1 <4 <1
1,1-Dichloroethens ugiL <1 <1 <1
1,1-Dichloropropene ug/L <1 <1 <1
1,2,3-Trichlorobenzene ug/L <1 <1 <1
1,2,3-Trichloropropane ug/L <1 <1 <1
1,2,4-Trichlorobenzene ug/L <1 <1 <1
1,2.4-Trimethylbenzene ug/L <1 <1 <1
1,2-0ibromo-3-chloropropane ug/t <2 <2 <2
1,2-Dibromoethane ug/L <1 <1 <1
1,2-Dichiorobenzene ug/L <1 <1 <1
1,2-Dichloroethane ug/L <0.5 <05 <0.5
1,2-Dichloropropane ug/L <t <1 <1
1,3,5-Trimethylbenzene ugiL <1 <1 <1
1,3-Dichlorobenzene ugiL, <1 <1 <1
1,3-Dichloropropane ug/L <04 <0.4 <0.4
1.4-Dichlorobanzena ugilL 01928 03788 <05
1-Chlorohexane ug/L <1 <1 <1
2,2-Dichloropropana ug/L <1 <1 <1
2-Chlorotoluene ug/L <1 <1 <1
2-Hexanone ug/L <10 <10 <10
4-Chlorotoluense ug/L <1 <1 <1
Acetone ug/L <10 21 <10
Benzene ug/L. <0.4 <0.4 <0.4
Bromobenzene ugil <1 <1 <1
Bromochioromethane ug/L <1 <1 <1
Bromodichloromethane ug/L <05 <0.5 <0.5
Bromoform ug/L <1 <1 <1
Bromomethane ug/L 05B <1 <1
Carbon disuifide ug/lL <1 0.533J <1
Carbon tetrachlonde ug/l <1 <1 <1
Chlercbenzens ug/L <0.5 <0.5 <0.5
Chloroethane ug/L <1 <1 <1
Chloroform ug/L <0.3 <0.3 <0.3
Chloromethane ugiL <1 <1 <1
¢is-1,2-Dichloroethene ug/L <1 <1 1.35
cis-1,3-Dichloropropene ug/L <0.5 <0.5 <0.5
Dibremochloromethane ug/L <0.5 <0.5 <0.5
Dibromomethane ug/L. <1 <1 <1
Dichlorediffuoromethane ug/L <1 <1 <1
Ethylbenzene ug/l. <1 <1 <1
Hexachiorobutadiens ug/L <0.6 <06 <06
Isopropylbenzene ug/L <1 <1 <1
m-,p-Xylene ug/L <2 <2 <2
MEK {2-Butanone) ug/L <10 <10 <10
Methy! t-butyl ether (MTBE) ug/L <5 <5 <5
Methylene chlonde ugiL <1 <1 <1
MIBK (methyl isobutyl ketone) ug/L <10 <10 <i0
Naphthalene ug/L <1 <1 <1
n-Butylbenzene ug/L <1 <1 <1
n-Propylbenzene ug/L <1 <1 <1
o-Xylene ug/t <1 <1 <1
p-lsopropyltoluene ug/l <1 <1 <1
sec-Butylbenzene ug/L <1 <1 <1
Styrena ug/L <1 <1 <1
tert-Butylbenzene ug/L <% <1 <1
Tetrachloroethene ug/L <1 <1 <1
Toluena ug/L <1 0641 <1
trans-1,2-Dichloroethene ug/l. <1 <1 <1
trans-1,3-Dichloropropeng ug/L <1 <1 <1
Trichloroethene ug/L <1 <1 1.85
Trichlorofluoromethane ug/L <1 <1 <1
Vinyl acetate ug/L <5 <5 <5
Vinyl chloride ug/L <1 <1 <1

micrograms per liter
Analyte not detected above RL

Analyte was found in the associated blank

Analyte positively identified, but quantitation

14 of 14
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TABLE C-3
RECOVERY WELL SAMPLE ANALYTICAL RESULTS - VOCs - APRIL 2008
ANNUAL OPERATIONS REPORT - 2008

DUNN FIELD GROUNDWATER IRA - YEAR TEN

Defense Depot Memphis, Tennessee

38

156

8

Well RW-1 RW-1A RW-1B RW.2 RW-3 Rw-4 RW-5 RW-6
LabID L08040517-06 L08040517-07 L0B040517-08 LOBO40517-09 LOBGA0S17-10 LOBO40517-11 LDSD4D517-01 LOBCA0547-12
1 Date  4/16/2008  4/16/2008  4/16/2008  4/16/2008  4/16/2008 4/16/2008 4/16/2008  4/16/2008
Volatile Organic Compounds - SWa260B units .
1,1,1.2-Tetrachloroethane ug/L <0.5 <0.5 <0.5 <05 <0.5 <0.5 <0.5 <0.5
1,1,1-Trichloroethane ug/L <1 <1 <1 <1 <1 <} <1 <1
1,1,2,2-Tetrachlorcethane ug/L 0518 43.7 109 40.5 209 19.4 14.4 <05
1,1,2-Trichloroethane ug/L <1 0.5 <1 1.39 0.717 J 0.287 J <1 <1
1,1-Dichloroethane ug/L <1 <1 <1 <1 <1 <1 <1 <1
1.1-Dichloroethene ug/L <1 <1 <1 <1 <1 <1 <1 <1
1,1-Dichloropropene uglt <1 <1 <1 <1 <1 <1 <1 <1
1,2,3-Trichlorobenzene ug/t <1 <1 <1 <1 <1 <1 0.274 J <1
1.2,3-Trichloropropane ug/l. <1 <3 <1 <1 <1 <1 <1 <1
1.2 4-Trichlorobenzene ug/L <1 <1 <1 <1 <1 <1 <1 <1
1,2,4-Trimethylbenzene ugfL <1 <1 <1 <1 <1 <1 <1 <1
1,2-Dibromo-3-chloropropane ug/L <2 <2 <2 <2 <2 <2 <2 <2
1.2-Dibromoethane ug/L <1 <1 <j <1 <1 <1 <1 <1
1,2-Dichlorobenzene ug/L <1 <1 <1 <1 <1 <1 <1 <1
1,2-Dichloroethane ug/L <0.5 0652 <0.5 0273) <(.5 <05 <0.5 <0.5
1,2-Dichlcropropane ug/L <1 <1 <1 <1 <1 <1 <1 <1
1,3,5-Trimethylbenzene ug/L <1 <1 <1 <1 <1 <1 <1 <
1,3-Dichlorobenzene ug/L <1 <1 <1 <1 <1 <1 <1 <1
1,3-Dichlaropropane ug/L <0.4 <04 <04 <0.4 <0.4 <0.4 <0.4 <0.4
1,4-Dichlorobenzene ugiL <0.5 <05 <0.5 <0.5 <0.5 <0.5 <05 <0.5
1-Chlorohexane ug/L <1 <1 <1 <1 <1 <1 <1 <1
2,2-Dichloropropane ugfL <1 <1’ <1 <1 <1 <1 <1 <1
2-Chiorotoluene ugil <1 <1 <1 <1 <1 <1 <1 <1
2-Hexanone ug/L <10 <10 <10 <10 <10 <19 <10 <10
4-Chlorotoluene ugilL <1 <1 <1 <1 <1 <1 <1 <1
Acetone ugilL <10 <10 <10 <10 <10 <10 <10 <10
Benzene ug/L <04 <0.4 <0.4 <0.4 <04 <0.4 <0.4 <0.4
Bromobenzene ug/L <1 <1 <1 <1 <1 <1 <1 <1
Bromochioromethane ug/L <1 <1 <1 <1 <1 <1 <1 <1
Bromodichloromethane ug/L <Q5 <0.5 <05 <0.5 <05 <0.5 <0.5 <0.5
Bromoform ug/b <1 <1 <1 <1 <1 <1 <1 <1
Bromomethane ug/L <1 <1 <1 <1 <1 <1 <1 <1
Carbon disulfide ug/l <1 <1 <1 <1 <1 <1 <1 <1
Carbon tetrachloride ug/L 17.9 1.05 275 5.56 0961J 0.799J <1 <1
Chlorobenzene ug/L <0.5 <0.5 <0.5 <Q.5 <(0.5 <05 <0.5 <0.5
Chloroethane ug/L <1 <1 <1 <1 <1 <1 <1 <1
Chloroform ugil. 81.9 278 78.3 107 1.82 0.796 0.133J 02394
Chloromethane ug/L <1 <1 <1 <1 <1 <] <1 <1
cis-1,2-Dichloroethena ug/L 2.02 1.01 0.7834J 18 5.49 113 <1 <1
cis-1,3-Dichloropropense ugiL <0.5 <0.5 <05 <0.5 <0.5 <0.5 <05 <0.5
Dibromachloromethane ug/L <0.5 <0.5 <0.5 <Q.5 <0.5 <Q.5 <0.5 <0.5
Dibromomethane ugiL <1 <1 <1 <1 <1 <1 <1 <1
Dichlorodiflucromethane ugiL <1 <1 <1 <1 <1 <i <1 <t
Ethylbenzene ug/L <1 <1 <1 <1 <1 <1 <1 <1
Hexachlorobutadiene ug/L <0.8 <0.6 <06 <0.6 <08 <0.6 <0.6 <0.6
Isopropylbenzene ug/L <1 <1 <1 <1 <1 <1 <1 <1
m-,p-Xylene ug/L <2 <2 <2 <2 <2 <2 <2 <2
MEK (2-Butanone) ug/L 33z2J <10 <10 <t0 <10 <10 <10 <10
Methy! t-butyl ether {MTBE) ugfl <5 <5 <5 <5 <5 <5 <5 <5
Methylene chloride ug/L <1 <1 <1 <1 <1 <1 <1 <1
MIBK {methyl isobutyl ketone) ug/L <10 <10 <10 <10 <10 <10 <10 <10
Naphthalene ug/l <1 <1 <1 <1 <1 <1 0.235J <1
n-Butylbenzene ug/L <1 <1 <1 <1 <1 <1 <1 <1
n-Propylbenzene ug/l <1 <1 <1 <1 <1 <1 <1 <1
o-Xylene ug/L <1 <1 <1 <1 <1 <1 <1 <1
p-lsopropyltoluene ug/L <1 <1 <1 <1 <1 <1 <1 <1
sec-Butylbenzene ug/L <1 <1 <1 <1 <1 <1 <1 <1
Styrene ug/L <1 <1 <1 <1 <1 <1 <1 <1
tert-Butylbenzene ug/L <1 <1 <1 <1 <1 <1 <1 <1
Tetrachloroethene ugfL 4.07 0.561J 0.982 J 19 0.429 ] 08094 236 4.4
Toluere ug/L <1 <1 <1 <1 <1 <1 <1 <1
trans-1,2-Dichloroethene ugiL 1.05 <1 <1 0.976 J 0.288 J 0299 <1 <1
trans-1,3-Dichloropropene ug/L <1 <1 <1 <1 <1 <1 <1 <1
Trichloroethene ugiL 53.9 10.6 18.1 43.5 10.7 554 575 1.24
Trichloroflupromethane ugfl <1 <1 <1 <1 <1 <1 <1 <1
Vinyl acetate ug/L <5 <5 <5 <5 <5 <5 <5 <5
Vinyl chloride ug/L <1 <1 <1 <1 <1 <1 <1 <1
Notes:
ug/L micrograms per liter
<  Apalyte not detected above RL

Analyta was found in the associated blank.
Analyte positively identified, but quantitation

10f2
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TABLE C-3 8 2 1 8 9

RECOVERY WELL SAMPLE ANALYTICAL RESULTS - VOCs - APRIL 2008
ANNUAL OPERATIONS REPORT - 2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN
Defense Depot Memphis, Tennessee

Well RW-7 RW-8 RW-9

Lab ID L0BD40517-02 LOGO40517-13  LOBD40517-14

Date  4/16/2008  4/16/2008  4/16/2008
Volatile Organic Compounds - SW82608B units

1.1,1,2-Tetrachloroethane ugfL <0.5 <0.5 <05
1,1,1-Trichloroethane ug/L <1 <1 0.803J
1,1,2,2-Tetrachloroethane ugit 1.29 0551 3.55 .
1,1,2-Trichloroethane ugiL <1 <1 <1
1,1-Dichioroethane ug/lL <1 <1 0.581 J
1.1-Dichloroethene ug/L <1 1.27 17.4
1,1-Dichloropropens ug/L <1 <1 <1
1,2,3-Trichlorobenzene ug/L <1 <1 <1
1.2,3-Trichloropropane ug/L <1 <1 <1
1.2.4-Trichlorobenzene ugiL <1 <1 <1
1,2,4-Trimethylbenzene ugi. <1 <1 <1
1,2-Dibromo-3-chloropropane ug/l. <2 <2 <2
1,2-Dibromoethane, ugiL <1 <1 <1
1,2-Dichlorobenzene ugiL <1 <1 <1
1,2-Dichloroethane ugiL <0.5 <0.5 <0.5
1,2-Dichloropropane ugiL <1 <1 <1
1,3,5-Trimethylbenzene ug/L <q <1 <1
1,3-Dichlorobenzene ugt <1 <1 <1
1,3-Dichioropropane ug/L <0.4 <0.4 <0.4
1,4-Dichlorobenzene ugfl <0.5 <0.5 <0.5
1-Chlorohexane ug/l <1 <1 <1
2,2-Dichloropropane ug/l <1 <1 <1
2-Chiorotoluens ug/L <1 <1 <1
2-Hexanone ug/L <10 <10 <10
4-Chlorotoluena ugiL <1 <1 <1
Acetone ug/L <10 <10 <10
Benzene ug/L <0.4 <0.4 <0.4
Bromobenzene ug/L <1 <1 <1
Bromogchloromethane ugf/L <1 <1 <1
Bromodichloromethane ugfL <0.5 <0.5 <05
Bromoform ug/L <t <1 <1
Bromomethane ug/L <1 <1 <1
Carbon disulfide ug/l. <1 <1 <1
Carbon tetrachloride ug/L <1 <1 <1
Chlcrobenzene ug/L <05 <0.5 <0.5
Chloroethane ughL <1 <1 <1
Chloroform uglL 0143J <03 0.184 J
Chloromethanse ug/L <1 <1 <1
cis-1,2-Dichloroethene ug/L <1 <1 <1
cis-1,3-Dichloropropene ug/L <05 <0.5 <05
Dibromochloromethane ug/L <0.5 <0.5 <0.5
Dibromomethane ug/L <1 <1 <1
Dichlorodifluoromethane ug/t <1 <1 <1
Ethylbenzene ug/L. <1 <1 <1
Hexachlorobutadiene ug/L <0.6 <0.6 <06
Isopropytbenzene ug/L <1 <1 <1
m-,p-Xylene ug/l. <2 <2 <2
MEK (2-Butanone} ugfL <10 <10 <10
Methyl t-butyl ether (MTBE) ugfL <5 <5 <5
Methylene chloride ug/L <1 <1 <1
MIBK (methyl isobutyt ketone) ug/L <10 <10 <10
Naphthalene ug/L <1 <1 <1
n-Butylbenzene ug/L <1 <1 <1
n-Propylbenzene ug/L <1 <1 <1
o-Xylene ugiL <1 <1 <1
p-lsopropyltoluene g/l <1 <1 <1
sec-Butylbenzene ug/L <1 <1 <1
Styrene ug/l. <1 <1 <i
tert-Butylbenzene ug/l <1 <1 <1
Tetrachloroethene ugfL 133 1 19.1
Toluene ugiL <1 <1 <1
trans-1,2-Dichloroethene ugiL <1 <1 <1
trans-1,3-Dichoropropene ugiL <1 <1 <1
Trichloroethene ug/L 1.55 09154 14
Trichlorofluoromethane ugiL <1 <1 <1
Vinyl acetate ugiL <5 <5 <5
Vinyl chloride ug/L <1 <1 <1
Notes

pg/L micrograms per liter

< Analyte not detected above RL

B Analyte was found in the associated blank,

J Analyte positively identified, but quantitation

20f2
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RECOVERY WELL SAMPLE ANALYTICAL RESULTS - VOCs - OCTOBER 2008

TABLE C-4

ANNUAL CPERATIONS REPORT - 2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN
Defense Depot Memphis, Tennessee

o
<o
ro

171

Well RW-1 RW-1A RW-1B RW-018B DUPG RW-2 RW-3 RW-4
Lab ID  LOB100573-33  LOB100573-34  LOB100573-35  LOB100S73-17 LOB100673-36  LOB100573-37  LOB100573-05

Date 10/17/2008  10/17/2008  10/17/2008 10/17/2008 10/17/2008  10A17/2008  10/17/2008
Volatile Organic Compounds - SW§260B units
1,1,1,2-Tetrachloroethane ug/L <0.5 <05 <(.5 <(.5 <05 <0.5 <05
1,1,1-Tnchloroethane ug/L <1 <1 <1 <t <1 <1 <1
1,1.2,2-Tetrachloroethane ugil <0.5 143 3.41 2.66 17.5 17 5254
1,1,2-Trichloroethane ug/L <1 0,299 J <1 <i 07384 <1 <1
1,1-Dichloroethane ug/L <3 <1 <1 <1 <1 <3 <1
1,1-Dichloroethene ug/L <1 <1 <1 <1 <1 <t <1
1,1-Dichloropropense ug/L <1 <1 <1 <1 <1 <1 <1
1.2,3-Trichlorobenzeneg ug/L <1 <1 <4 <1 <1 <1 <1
1.2,3-Trichloropropane ugit <1 <1 <1 <1 <1 <1 <1
1,2,4-Trichlorobenzene ugiL <1 <1 <1 <1 <1 <1 <1
1,2,4-Trimethylbenzene ugfL <1 <1 <1 <1 <1 <1 <1
1,2-Dibrome-3-chloropropane ugil <2 <2 <2 <2 <2 <2 <2
1,2-Dibromoethane ug/L <1 <t <1 <1 <1 <1 <1
1,2-Dichlorobenzene ugiL <1 <1 <1 <1 <1 <1 <1
1,2-Dichloroethane ug/L <05 0.693 <0.5 <05 0264 <0.5 <0.5
1,2.Dichloropropane ug/L <1 <t <1 <1 <1 < <1
1,3,6-Trimethylbenzene ug/L <1 <3 <1 <1 <1 <1 <1
1,3-Dichlorobenzene ug/L <1 <t <1 <1 <1 <1 <1
1,3-Dichloropropane ug/L <0.4 <0.4 <Q 4 <0.4 <04 <0 4 <0.4
1,4-Dichlorobenzene ug/L <0.5 <0.5 <05 <05 <0.5 <0.5 <0.5
1-Chlorohexane ug/L <1 <1 <1 <1 <1 <1 <1
2,2-Dichloropropane ug/l. <1 <t <1 <1 <1 <1 <1
2-Chlorotolugne ug/L <1 <fi <1 <1 <1 <1 <1
2-Hexanone ug/L <10 <10 <10 <10 <10 <10 <10
4-Chlorotoluene ug/L <1 <{ <1 <1 <1 <1 <1
Acetone ug/L <10 <10 <10 <10 <10 <10 <10
Benzene ug/L <0.4 <04 <0.4 <0.4 <04 <0.4 <04
Bromobenzene ug/L <1 <1 <1 <1 <1 <1 <1
Bromochloromethane ug/lL =<1 <1 <1 <1 <1 <1 <1
Bremodichloromethane ug/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
8romoform ug/L <1 <1 <1 <1 <1 <1 <1
Bromomethane ug/L <1 <1 <1 <1 <1 <1 <1
Carbon disulfide ug/L <1 <1 <1 <1 <1 <1 <1
Carben tetrachloride ug/L 11.8 1 0.367J 0.289J 3.08 <1 <1
Chlorobenzene ug/l <0.5 <0.5 <0.5 <0.5 <05 <0.5 <0.5
Chloroethane ug/l <1 <1 <1 <1 <1 <1 <1
Chloroform ug/l 49.8 19.2 133 12.2 70.8 0.762 0287 J
Chloromethane ug/L <1 <1 <1 <1 <1 <1 0.289J
cis-1,2-Dichlorgethene ug/L 1.36 103 <1 <1 7.69 0.865J 0546
cis-1,3-Dichloropropene ug/l =<0,5 <0.5 <05 <0.5 <0.5 <0.5 <0.5
Dibromochioremethane ug/L <0.5 <0.5 <05 <0.5 <0.5 <05 <05
Dibromomethane ug/L <1 <1 <1 <1 <1 <1 <1
Dichloredifluoromethane ug/L <1 <1 <1 <1 <1 <1 <1
Ethylbenzena ug/L <1 <1 <1 <1 <1 <1 <1
Hexachlorobutadiene ug/L <0.6 <0.6 <086 <0.6 <0.6 <0.6 <086
Isopropylbenzana ug/L <1 <1 <1 <1 <1 <1 <1
m-,p-Xylene ug/L <2 <2 <2 <2 <2 <2 <2
MEK (2-Butanone) ug/L <10 <10 <10 <10 <10 <10 <10
Methy! t-butyl ether (MTBE} ug/L <5 <5 <5 <5 <5 <5 <5
Methylene chloride ug/L <1 <1 <1 <1 <1 <1 <]
MIBK (methyl isobutyl ketone) ugf/L <10 <10 <10 <10 <10 <10 <10
MNaphthalene ug/L <1 <1 <1 <9 <1 <1 <1
n-Butylbenzene ug/L <1 <1 <1 <1 <1 <1 <1
n-Propylbenzene ugit <1 <1 <1 <1 <1 <1 <1
o-Xylene ug/l. <1 <1 <1 <1 <1 <1 <1
p-lsopropyltoluene ug/L <1 <1 <1 <1 <1 <1 <1
sec-Butylbenzene ug/L <1 <1 <1 <1 <1 <1 <1
Styrene ug/L <1 <1 <1 <1 <1 <1 <1
tert-Butylbenzene ug/L <1 <1 <1 <1 <1 <1 <1
Tetrachloroethene ugfL 235 0.494 4 0.293J 0.312J 1.28 <1 0616.J
Toluene ug/L <1 <1 <1 <1 <1 <1 <1
trans-1,2-Dichloroethene ugll 0.7354J <1 <1 <1 0.529J <1 <1
trans-1,3-Dichloropropene ug/L <1 <1 <1 <1 <1 <1 <1
Trichleroethene ug/L 34 8.9 28 267 29.6 1.94 288
Trichleroflucromethane ug/L <1 <1 <1 <1 <1 <1 <1
Vinyl acetate ug/L <5 <5 <5 <5 <5 <5 <5
Vinyl chloride ug/L <1 <1 <1 <1 <1 <1 <1
Notes;

micrograms per liter

Analyta not detected above RL

Analyta was found in the associated blank.
Analyte positively identified, but quantitation

10f2
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RECOVERY WELL SAMPLE ANALYTICAL RESULTS - VOCs - OCTOBER 2008

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

Defense Depot Memphis, Tennessee

well RW-5 RW-6 RW-7 RW-8 RW-9
LabID  LC8100573-08  LDB100573-09  LOB100573-10  LO8100573-11  LDB1QO573-12

Date 10/17/2008  10/17/2008  10/17/2008  10/17/2008  10/17/2008
Volatile Organic Compounds - SW§260B units
1,1,1.2-Tetrachloroethane ug/l <05 <0.5 <05 <05 <0.5
1,1,1-Trichloroethane ug/L <1 <1 <1 0.336J 0584
1,1,2,2-Tetrachloroethane ug/L 1.59 <0.5 0.447 J 2.06 1.2
1,1,2-Trichloroethane ug/lL <1 <1 <1 <1 <1
1,1-Dichleroethane ug/L <1 <1 <1 0433J 1.06
1,1-Dichloroethene ug/L <1 <1 <1 18 25
1,1-Dichloropropene ugiL <1 <1 <1 <1 <1
1,2,3-Trichlorobenzene ug/L <1 <1 <1 <1 <i
1,2,3-Trighlpropropane ugiL <1 <1 <1 <1 <1
1,2,4-Trichlorobenzene ug/l. <1 <1 <1 <1 <1
1,2,4-Trimethylbenzene ugiL <1 <1 <1 <1 <1
1,2-Dibromo-3-chloropropane ugiL <2 <2 <2 <2 <2
1,2-Dibromoethane ug/L <1 <1 <1 <1 <1
1,2-Dichlorobenzene ug/L <1 <1 <1 <1 <1
1,2-Dichloroethane ugil, <05 <0.5 <05 <0.5 03914
1,2-Dichloropropane ug/L <1 <1 <1 <1 <1
1,3,5-Trimethylbenzene ug/L <1 <1 <1 <1 <1
1,3-Dichlorobenzene ug/L <1 <1 <1 <1 <1
1,3-Dichloropropane ug/L <0.4 <0.4 <0.4 <04 <0.4
1.4-Dichlorchenzene ug/L <0.5 <0.5 <0.5 <05 <0.5
1-Chlorohexane ugiL <1 <1 <1 <1 <1
2,2-Dichloropropane ug/L <1 <1 <i <1 <1
2-Chlorotoluene ug/L <1 <1 <1 <1 <1
2-Hexanone ugfL <10 <10 <10 <10 <10
4-Chlorctoluene ug/L <1 <1 <1 <1 <1
Acetone ug/L <10 <10 <10 <10 <10
Benzene ug/l, <04 <0.4 <0.4 <04 <0.4
Bromobenzene ugiL <1 <1 <1 <1 <1
Bromochloromethane ug/L <1 <1 <1 <1 <1
Bromedichloromethane ug/L <0.5 <0.5 <0.5 <0.5 <0.5
Bromoform ug/L <1 <1 <1 <1 <1
Bromomethane ug/L <1 <1 <1 <1 <1
Carbon disulfide ug/L <1 <1 <1 <1 <1
Carbon tetrachloride ug/L <1 <1 <1 <1 <1
Chlorobenzene ug/L <(.5 <0.5 <05 <0.5 <05
Chloroethane ug/l <1 <1 <1 <1 <1
Chlgroform ug/L 0.129J 015 <0.3 0.193J 0.223 )
Chloromethane ug/L <1 <1 <1 <1 <1
cis-1,2-Dichloroethene ugiL <1 <1 <1 0.308J 0.317J
cis-1,3-Dichloropropene ug/l <0.5 <0.5 <0.5 <0.5 <0.5
Dibramechloromethane ugiL <0.5 <0.5 <0.5 <0.5 <0.5
Dibrornemethane ug/L <1 <1 <1 <1 <1
Dichlorodiflusromethane ug/L <1 <1 <1 <1 <1
Ethylbenzene ug/L <1 <1 <1 <1 <1
Hexachlorobutadiene ugf/L <0.6 <06 <06 <0.6 <0.6
Isopropylbenzene ug/l <1 <1 <1 <1 <1
m-,p-Xylene ug/L <2 <2 <2 <2 <2
MEK (2-Butancne} ug/L <10 <10 <10 <10 <10
Methyl t-butyl ether (MTBE) ugfL <5 <5 <5 <5 <5
Methylene chloride ugiL <1 <1 <1 <1 <1
MIBK {methy! isobutyl ketone} ugfL <10 <10 <10 <10 <10
Naphthalene ug/L <1 <1 <1 <1 <1
n-Butylbenzene ugfL <1 <1 <1 <1 <1
n-Propylbenzena ug/L <1 <1 <1 <1 <1
o-Xylene ug/L <1 <1 <1 <1 <1
p-lsopropyltoluene ug/L <1 <1 <1 <1 <1
sec-Butylbenzene ug/L <1 <1 <1 <1 <1
Styrene ug/L <1 <1 <1 <1 <1
tert-Butylbenzene ug/L <1 <1 <1 <1 <1
Tetrachloroethene ug/L 0.836J 08ar. <1 785 43.1
Toluene ug/L <1 <1 <1 <1 <1
trans-1,2-Dichloroethene ug/L <1 <1 <1 <1 <1
trans-1,3-Dichloropropene ug/L <1 <1 <1 <1 <1
Trichloroethene ug/L 0.753 J 0274 J 0.634 J 10.2 . 30.2
Trichlorofluoromethane ug/L <1 <1 <1 <1 <1
Vinyl acetate ug/L <5 <5 <5 <5 <5
Vinyl chioride ugfl <1 <1 <1 <1 <i
Notes:

micrograms per liter

Analyte not detected above RL

Analyte was found in the associated blank.
Analyte positively identified, but quantitation

17
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TABLE C-5

IRA SYSTEM EFFLUENT SAMPLE ANALYTICAL RESULTS

Sample ID  Effluent
Date  1/8/2008

pH - E150.1
pH NC
Volatile Organic Compounds - SWB260B ua/l
1,1,1,2-Tetrachloroethane <0.5
1,1,1-Trichloroethane <1
1.1,2,2-Tetrachloroethane 14.4
1.1,2-Trichloroethane 0.317 J
1,1-Dichloroethane 0.243 J
1,1-Dichloroethene 7.58
1,1-Dichloropropene <1
1,2,3-Trichlorobenzene <1
1,2,3-Trichloropropane <1
1,2 4-Trichlorobenzene <1
1,2,4-Trimethylbenzene <1
1,2-Dibromo-3-chloropropane <2
1,2-Dibremoethane <1
1,2-Dichlorobenzene <1
1,2-Dichloroethane <(.5
1,2-Bichloropropane <1
1,3,5-Trimethylbenzene <1
1,3-Dichlorobenzene <
1,3-Dichloropropane <0.4
1,4-Dichlorobenzene <0.5
1-Chlorohexane <1
2,2-Dichloropropane <1
2-Chlorotoluene <1
2-Hexanone <10
4-Chlorotoluene <1
Acetone <10
Benzene <04
Bromobenzene <1
Bromochloromethane <1
Bromodichloromethane <0.5
Bromoform <1
Bromomethane <1
Carbon disulfide <1
Carbon tetrachloride 1.08
Chlorobenzene <0.5
Chloroethane <1
Chloroform . 127
Chloromethane <1
cis-1,2-Dichloroethene 2.89
cis-1,3-Dichloropropene <0.5
Dibromochloromethane <0.5
Dibromomethane <1
Dichlorediflucromethane <1
Ethytbenzene <1
Hexachlorobutadiene <0.6
Isopropylbenzene <1
m-,p-Xylene <2
MEK {2-Butancne) <10

ANNUAL OPERATIONS REPORT - 2008

DUNN FIELD GROUNDWATER IRA - YEAR TEN

Defense Depot Memphis, Tennessee

Effluent
4/16/2008

6.11

<0.5
<1
694
<1
0.217 J
6.94
<1
<1
<1
<1
<1
<2
<1
<1
<0.5
<1
<1
<1
<0.4
<0.5
<1
<1
<1
<10
<1
<10
<0.4
<1
<1

<0.5

<10

Effluent
71712008

NC

<0.5
<1
135

0.621J

<1
<1
<1
<1
<1
<1
<1

<2

<1
<0.5
<1
<1
<1
<0.4
<0.5
<1
<1
<1
<10
<1
8.07J
<0.4
<1
<1
<0.5
<1
<1
<1
1.81
<0.5
<1
545
<1
6.11
<0.5
<0.5
<1
<1
<1
<0.6
<1
<2
<10

Effluent
10/17/2008

6.26

<0.5
0.273J

7.76 J
<1

0.451 4

12
<1
<1
<1
<1
<1
<2
<1

<(0.5
<1
<1
<1

<0.4

<0.5
<1
<1

<10
<1

<10

<0.4
<1

<0.5
<1
<1

<1
<0.5
<1
4.71
<1
0.822J
<0.5
<0.5
<1
<1
<1
<0.6
<1
<2
<10

982

Effluent
1/21/2009

NC

<0.5
<i

15.1
<1
<1
<1

<1
<1
<1
<1
<2
<1
<1
<0.5
<1
<1
<1
<0.4
<0.5
<1
<1
<1
<10
<1
<10
<0.4
<1
<1
<0.5
<1

<1
0.608 J
<0.5
<1-
842

<1

<0.5
<0.5
<1
<1
<1
<0.6
<1
<2
<10

174
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TABLE C-5

IRA SYSTEM EFFLUENT SAMPLE ANALYTICAL RESULTS

- ANNUAL OPERATIONS REPORT - 2008

DUNN FIELD GROUNDWATER IRA - YEAR TEN

Defense Depot Memphis, Tennessee

Sample ID  Effluent Effluent Effluent
Date 1/9/2008 4/16/2008 7/7/2008

Methyl t-buty! ether (MTBE) <5 <5 <5
Methylene chloride <1 <1 RS
MIBK (methyl isobutyl ketone) <10 <10 <10
Naphthalene <1 <1 <1
n-Butylbenzene <1 <1 <1
n-Propylbenzene <1 <1 <1
o-Xylene <1 <1 <1
p-Isopropyltoluene <1 <1 <1
sec-Butylbenzene <1 <1 <1
Styrene <1 <1 <1
tert-Butylbenzene <1 <i <1
Tetrachloroethene 9.09 7.83 1.04
Toluene <1 <1 <1
trans-1,2-Dichloroethene 0.301J <1 1.02
trans-1,3-Dichloropropene <1 <1 RS
Trichloroethene 26.1 13.3 321
Trichlorofluoromethane <1 <1 <1
Vinyl acetate <5 <5 <5
Vinyl chloride <1 <1 <1
Semi-volatile Organic Compounds - SW8270B ua/l
1,2,4-Trichlorobenzene NC <11.1 NC
1,2-Dichlorobenzene NC <11.1 NC
1,3-Dichlorobenzene NC <11.1 NC
1,4-Dichlorobenzene NC <11.1 NC
2,4,5-Trichlorophenol NC <11.1 NC
2,4,6-Trichlorophenol NC <11.1 NC
2,4-Dichloropheno! NC <111 NC
2.4-Dimethylphenacl NC <11.1 NC
2,4-Dinitrophenol NC <55.6 NC
2.4-Dinitrotoluene NC <11.1 NC
2,6-Dinitrotoluene NC <11.1 NC
2-Chloronaphthalene NC <11.1J NC
2-Chlorophenol NC <11.1 NC
2-Methylnaphthalene NC <11.1 NC
2-Methylphenol NC <11.1 NC
2-Nitroaniline NC <55.6 NC
2-Nitrophenol Nc <11.1 NC
3,3-Dichlorobenzidine NC <222 NC
3-,4-Methylphenol NC <55.6 NC
3-Nitroaniline NC <55.6 NC
4 6-Dinitro-2-methylphenol NC <55.6 NC
4-Bromophenyl-phenylether NC <11.1 NC
4-Chloro-3-methylphenol NC <111 NC
4-Chloroaniline NC <22.2 NC
4-Chlorophenyl-phenyl ether NC <11.1 NC
4-Nitroaniline NC <55.6 NC
4-Nitrophenol NC <55.6 NC
Acenaphthene NC <11.1 NC
Acenaphthylene NC <11.1 NC
Anthracene NC <111 NC
Benzo(a)anthracene NC <11.1 NC

Effluent
10/17/2008
<5
<1
<10
<1
<1
<1
<1
<1
<1

<1

<10.5
<10.5
<10.5
<10.5
<10.5
<10.5
<10.5
<10.5
<52.6
<10.5
<10.5
<10.5
<10.5
<10.5
<10.5
<52.6
<10.5
<21.1
<10.5
<526
<526
<10.5
<10.5
<10.5
<10.5
<526
<52.6
<10.5
<10.5
<10.5
<10.5

Effluent
1/21/2009
<5
<1
<10
<1
<1
<1
<1
<1
<1
<1
<1
0.704 J
<1
<1
<1
1.1
<1
<5
<1

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
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TABLE C-5

IRA SYSTEM EFFLUENT SAMPLE ANALYTICAL RESULTS

ANNUAL OPERATIONS REPORT - 2008

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

Sample ID

Benzo(a)pyrene
Benzo(b)luoranthene
Benzo(g,h,i)Perylene
Benzo(k)fluoranthene
Benzoic acid

Benzyl alcohol
Bis(2-Chloroethoxy)Methane
Bis{2-Chloroethyl)ether
bis(2-Chloroisopropyl)ether
bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Chrysene
Dibenzo(a,h)Anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-N-Butylphthalate
Di-n-cctylphthalate
Flucranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone

Naphthalene

Nitrobenzene
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenanthrene

Phenol

Pyrene

Date

Total Metals - SW6010B ug/l,

Aluminum, Total
Arsenic, Total
Barium, Total
Beryllium, Total
Cadmium, Total
Calcium, Total
Chromium, Total
Cobalt, Total
Copper, Total
Iron, Total

Lead, Total
Magnesium, Total
Manganese, Total
Nickel, Total
Potassium, Total
Silver, Total

Effluent
1/9/2008
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC -
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Effluent
4/16/2008
<111
<111
<11.1
<11.1
<55.6
<111
<11.1J
<11.1
<11.1
<11.1
<11.1
<11.1
<11.1
<11.1
<11.1
<11.1
<11.1
<i1.1
<111
<111
<11.1
<111
<11.1
<11.1
<11.1
<11.1
<111
<i1.1
<11.1
<11.1
<55.6
<11.1
<11.1J
<11.1

<100
<10
98.7
<10
<10
19600
<20
<20
<20
<100
<5
10900
16.1
<40
773 J
<10

Effluent
71772008
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Effivent
10/17/2008
<10.5
<10.5
<10.5
<10.5
<52.6
<10.5
<10.5
<10.5
<10.5
<10.5
<10.5
<10.5
<10.5
<10.5
<10.5
<10.5
<10.5
<10.5
<10.5
<10.5
<10.5
<10.5
<10.5
<105
<10.5
<10.5
<10.5
<10.5
<10.5
<10.5
<5626
<10.5
<10.5
<10.5

<100
0436 J
99.9
<10
<10
23000
<20
<20
<20
382
1.44
12100
78.2
<40
8394
R (1)

98

Effluent
1/21/2009
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

0
[
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Notes:
pa/L

NC

TABLE C-5

IRA SYSTEM EFFLUENT SAMPLE ANALYTICAL RESULTS

ANNUAL OPERATIONS REPORT - 2008

DUNN FIELD GROUNDWATER IRA - YEAR TEN

Sample ID
' Date
Sodium, Total
Vanadium, Total
Zing, Total

Antimony, Total
Selenium, Total
Thallium, Total
Mercury

micrograms per liter
Analyte not detected above RL

Defense Depct Memphis, Tennessee

Effluent Effluent Effluent Effluent
1/9/2008 4/16/2008 7172008 10/17/2008
NC 20500 NC 24400
NC <10 NC <10
NC 33 NC 427

NC <1 NC <1
NC 1.51 NC 0.984J
NC <0.2 NC <0.2
NC <0.2 NC <0.2

The analyte was found in the associated blank, as well as in the sample.
The analyte was positively identified, but the quantitation is an estimate.

Not Collected

Effluent
1/21/2009
NC
NC
NC
NC
NC
NC
NC

I8

0
[
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APPENDIX C-6

MONITORING WELL QA ANALYTICAL RESULTS - VOCS - APRIL 2008



TABLE C-6 382 179
GROUNDWATER QA/QC SAMPLE ANALYTICAL RESULTS - APRIL 2008
ANNUAL OPERATIONS REPQRT - 2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN
Defense Depot Memphis, Tennessee

Well  MW-31-71 6 DUP MW-44-69 DUP MW-15090.5 DUP MW-157.74.8 DUP MW-159-81.1 DUP

Lab ID LOBO4C409-36 L08040409-35 LO8040409-02 L08040444-12 L08040403-01
Date 4/11/2008 4/11/2008 4/11/2008 4/14/2008 4/11/2008

Volatile Organic Compounds - SW8260B units
1,1,1,2-Tetrachtoroethane ugiL <0.5 <0.5 <0.5 <05 <0.5
1,1,1-Trichloroethane ug/l, 5.92 <1 <1 <1 <1
1,1,2,2-Tetrachloroethane ugiL 0.446 J <0.5 2020 . 101 361
1,1,2-Trichloroethane ug/L <1 <f 231 0.29J 115
1,1-Dichlcroethane ug/t. 2.61 <1 <1 <1 <1
1,1-Dichloroethene ugiL 17.4 <1 0.997 J <1 438
1,1-Dichloropropene ug/L <1 <1 <1 <1 <1
1,2,3-Trichlorobenzene ug/L. <1 <1 <t <1 <1
1,2,3-Trichloropropane ug/L <1 <1 <1 <1 <1
1,2,4-Trichlorobenzene ug/L <1 <1 <1 <1 <1
1,2,4-Trimethylbenzene ug/L <1 <1 <1 <1 <1
1,2-Dibromo-3-chloropropane ugiL <2 <2 <2 <2 <2
1,2-Dibromoethane ugiL <1 <1 <1 <1 <1 *
1,2-Dichlorobenzene ug/L <1 <1 <1 <1 <1
1,2-Dichloroethane ug/L <0.5 <0.5 0.401J <0.5 1.2
1,2-Dichloroprepane ugiL <1 <1 <1 <1 <1
1,3,5-Trimethylbenzene ug/L <1 <1 <1 <1 <1
1,3-Dichlorobenzene ug/L <1 <1 <1 <1 <1
1,3-Dichloropropane ug/l <0.4 <0.4 <0.4 <(.4 <0.4
1,4-Dichlorobenzene ug/L <05 <05 <0.5 <0.5 <05
1-Chlorchexane ug/L <1 <1 <1 <1 <1
2,2-Dichloropropane ug/L <1 <1 <1 <1 <1
2-Chlorofoluene . ugil <1 <1 <1 <1 . <1
2-Hexanone ugfl <10 <10 <10 <10 <10
4-Chlorotoluene ugiL. <1 <1 <1 <1 <1
Acetone ugfL <10 <10 2928 787B 8628
Benzene ug/L <0.4 <0.4 <(.4 <0.4 0.4
Bromobenzene ug/l <1 <t <1 <1 <1
Bromochloromethane ug/L <1 <1 <1 - <1 <1
Bromedichloromethane ug/l <0.5 <0.5 <0.5 <0.5 <0.5
Bromoform ug/L <1 <1 <1 <1 <t
Bromomethane ug/l <1 <1 <1 <1 <1
Carbon disulfide ug/L <1 <1 <1 <1 <1
Carbon tetrachloride ug/L 0.5394 1.28 <1 - 0534 <1
Chlorobenzene . ugfL <0.5 <0.5 <0.5 <0.5 <0.5
Chloroethane ug/L <1 <1 <1 <1 <1
Chloroform ug/L 1.19 0.588 19 10.8 1.33
Chloromeathane ug/L <1 <1 <1 <1 <1
cis-1,2-Dichlorcethene ug/L 5.67 <1 57 0.741 4 1350
cis-1,3-Dichloropropene ug/L <0.5 <0.5 <0.5 <0.5 <0.5
Dibromochloromethane ug/L <0.5 <0.5 <0.5 <0.5 <0.5
Dibromomethane ug/L <1 <1 <1 <1 <1
Dichlorodifiuoromethane ug/L <1 <1 <1 <1 <1
Ethylbenzene ug/L <1 <1 <1 <1 <1
Hexachlorobutadiene ug/L <0.6 <0.6 <(.6 <06 <0.6
Isopropylbenzene ug/L <1 <1 <1 <1 <]
m-,p-Xyleng ugiL <2 <2 <2 <2 <2
MEK (2-Butanone) ugiL <10 <10 <10 <10 <10
Methyl 1-butyl ether (MTBE) ugiL <5 <5 <5 <5 <5
Methylene chloride ug/L <1 <1 <1 <1 <1
MIBK (methyl isobutyl ketone) ug/L <10 <10 <10 <10 <10
Maphthalene ug/t <1 <1 <1 <1 <1
n-Butylbenzene ug/L <1 <1 <% <1 <1
n-Propylbenzene ug/L <1 <1 <1 <1 <1
o-Xylene ug/L <1 <1 <1 . <1 <1
p-isopropyitoluene ugfL <1 <1 <1 <9 <1
sec-Butytbenzene ugfl <1 <1 <1 <1 <1
Styrene ug/L <1 <1 <1 <1 <1
tert-Butylbenzene ugiL <1 <1 <1 <1 <1
Tetrachloroethene ug/l 112 <1 11.8 <1 B.87
Toluene ug/L <1 <1 <1 < <1
trans-1,2-Dichloroethene ug/L 2.14 <1 4,38 <1 7
trans-1,3-Dichloropropene ugiL <1 <1 <1 <1 <1
Trichloroethene ' ug/L 161 t.14 1220 6.85 1250
Trichloroflusromethane ug/L <1 <1 <1 <1 <1
Vinyl acetate ug/L <5 <5 <5 <b <5
Vinyl chloride ug/L <1 <1 0708J <1 7.14

Notes;

pg/L micrograms per liter

< Analyte not detected above RL

B Analyte was found in the associated blank.

J Analyte positively identified, but quantitation
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Well  MW-165A-73.9 DUP MW-167-76.5 DUP MW.170-77.7 DUP MW-236 DUP TB041108.1S-4
Lab D L08040409-37 L0B040409-34 L08040409-38 L08040444-30  LC8040409-40
Date 4/11/2008 4/11/2008 4/11/2008 4/14/2008 4/11/2008
Votatile Organic Compounds - SW82608B units
1.1,1,2-Tetrachlorcethane ugil <0.5 <0.5 <05 <05 <05
1,1,1-Tnchlorgethane ug/L <1 <1 <1 <1 <1
1.1,2,2-Tetrachloroethane ugiL <05 <0.5 <0.5 <0}5 <05
1,1,2-Trichlorpethane ugit <1 <1 <1 <1 <1
1,1-Dichloroethane ug/l. <1 <1 0.15J <1 <1
1,1-Dichloroethene ug/L <1 <1 <1 <1 <1
1,1-Dichloropropene ug/L <1 <1 <1 <1 =1
1,2,3-Trichlorobenzene ug/L <1 <1 0.359 J <1 <1
1,2,3-Trichloropropane ug/L. <1 <1 <1 <1 <1
1,2 4-Trichlorobenzene ugiL <1 <1 0275J <1 <1
1,2,4-Trimethylbenzene ug/L <1 <1 <1 <1 <1
1,2-Dibromg-3-chloropropane ugiL <2 <2 <2 <2 <2
1,2-Dibromoethane ug/L <1 < <1 <1 <1
1,2-Dichlorobenzene ug/L <1 <1 0.144J <1 <1
1,2-Dichloroethane ug/L <Q0.5 <0.5 <05 <05 <0.5
1,2-Dichloropropane ug/L <1 <1 <1 <1 <1
1,3.5-Trimethylbenzene ug/L <1 <1 0.364 B <1 0313 B
1,3-Dichlorobenzene ug/L <1 <1 <1 <i <1
1,3-Dichloropropane ug/L <04 <0.4 <0.4 “«<0.4 <0 4
1.4-Dichlorobenzene ugfL <05 <05 <0.5 <0.5 <0.5
1-Chlorohexane ugiL <1 <1 <1 <1 <1
2,2-Dichloropropane ug/l, <1 <1 <1 <1 <1
2-Chlorotoluene ug/L <1 <1 <1 <1 <t
2-Hexanone ugiL <10 <10 <10 <10 <10
4-Chlorotoluene ug/L <1 <1 <1 <1 <1
Acetone ug/L <10 524B 821B <10 3.00J
Benzene ug/L <0.4 <04 <04 <0.4 <04
Bromobenzene ug/L <1 <1 <1 <1 <1
Bromochioromethane ug/L <1 <1 <1 <1 <1
Bromodichloromethane ug/L <0.5 <0.5 <0.5 <0.5 <0.5
Bromoform ug/L <1 <1 <1 <1 0.894 J
Bromomethane ug/l. <1 <1 1.35B <1 0.718J
Carbon disulfide ug/L <1 <1 <t J <1 <1J
Carbon tetrachloride ug/L 1.25 <1 <1 <1 <1
Chlorobenzene ug/L <0.5 <0.5 <05 <0.5 <05
Chleroethane ugiL <1 <1 <1 <1 <1
Chloroform ug/l 397 <0.3 <0.3 <0.3 <0.3
Chleromethane ug/L <1 <1 <1 <1 <1
cis-1,2-Dichloroethene ug/L 106 <1 <1 <1 <1
cis-1,3-Dichloropropene ugfL <0.5 <0.5 <0.5 <0.5 <0.5
Dibromochloromethane ug/l <0.5 <0.5 <0.5 <0.5 0.698
Dibremomethane ug/L <1 <1 <1 <1 <1
Dichlorodifluoromethane ug/L <1 <1 <1 <1 <1
Ethylbenzene ug/L <1 <1 <1 <1 <1
Hexachlorobutadiene ug/L, <06 <06 <0.6 <0.6 <0.6
Isopropylbenzene ug/L <1 <1 05874 <1 <1
m-,p-Xylene ug/L <2 <2 <2 <2 <2
MEK (2-Butancne} ug/L <10 <10 <10 <10 <10
Methyl t-butyl ether (MTBE) ugfL <5 <5 <5 <5 <5
Mathylene chloride ugilL <1 <1 <1 <1 7.18
MIBK (methyl isobutyl ketone) uglL <10 <10 <10 <10 <10
Naphthalene ugfL <1 <1 o788 <1 <1
n-Butylbenzene ug/L <1 <1 <1 <1 <1
* n-Propylbenzene ug/L <1 <1 0.235B <1 <1

o-Xylene ug/L <1 <1 0.6114 <1 <1
p-Isapropyltoluene ug/L <1 <1 0.48J <1 <1
sec-Butylbenzene ug/L <1 <1 <1 <1 <1
Styrene ug/L <1 <1 0.686 B <1 0.649 .
tert-Butylbenzene ug/L <1 <1 <1 <1 <1
Tetrachloroethena ug/L 0.267 J <1 <1 <1 <1
Toluene ugi <1 <1 <1 <1 <1
trans-1,2-Dichloroethene ug/L <1 <1 <1 <1 <1
trans-1,3-Dichioroprapene ug/L <1 <1 <1 <1 <1
Trichloroethens ug/L 341 <1 <1 <1 <1
Trichloroflupromethane ug/L <1 <1 <1 <1 <1
Vinyl acetate ug/L <5 <5 <5 <5 <5
Vinyl chloride ug/L <1 <1 <1 <1 <1

Notes:

Hg/L micrograms per liter

< Analyte not detected above RL

B Analyte was found in the associated blank.

J Analyte positively identified, but quantitation

TABLE C-6
GROUNDWATER QA/QC SAMPLE ANALYTICAL RESULTS - APRIL 2008
ANNUAL OPERATIONS REPORT - 2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN
Defense Depot Memphis, Tennessee
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Well  TB-041408-1S-4 TB-041508-1S-4 TB-041608-1S-4 RB1-1S4 RB2-15-4
LabID L0B040409-40 LD8040486-03 LOB040517-23  LOBC40409-54 L0B040444-32
Date 4/14/2008 4/15/2008 416/2008 41172008 4/14/2008

Volatile Organic Compounds - SW8260B units
1,1,1,2-Tetrachloroethane ug/l. <05 <0.5 <0.5 <0.5 <05
1,1,1-Trichloroethane ugiL <1 <1 <1 <q <1
1,1,2,2-Tetrachloroethane ug/L <05 <0.5 <0.5 <0.5 <0.5
1,1,2-Trichloroethane ugiL <1 <1 <1 <1 <1
1,1-Dichlorcethane ug/L <1 <1 <1 <1 <1
1,1-Dichloroethene ug/L <1 <1 <1 <1 <1
1,1-Dichloropropene ug/l <1 <1 <1 <1 <1
1,2,3-Trichlorobenzene ug/L <1 <1 <1 <1 <1
1,2,3-Trichloropropane ug/L <1 <1 <1 <1 <1
1,2,4-Trichlorobenzene ug/l <1 <1 <1 <1 <1
1,2,4-Trimethylbenzene ug/L <1 <1 <1 <1 <1
1,2-Dibrame-3-chloropropane ug/L. <2 <2 <2 <2 <2
1,2-0ibromeethane ug/iL <1 <1 <1 <1 <1
1,2-Dichiorobenzene ug/L <1 <1 <1 <1 <1
1.2-Dichloreethane ug/L <05 <0.5 <0.5 <05 <0.5
1.2-Dichloropropane ug/L <1 <1 <1 <1 <1
1,3,5-Trimethylbenzene ug/L <1 <1 <1 <1 0.308 J
1.3-Dichlorobenzene ugiL <1 <1 <1 <1 <1
1.3-Dichloropropane ug/L, <0.4 <04 <0.4 <0.4 <0.4
1,4-Dichlorobenzene ug/L <0.5 <05 0.127J 17 <0.5
1-Chlorohexane ug/l. <1 <1 <1 <1 <1
2,2-Dichloropropane ug/l <1 <1 <1 <1 <1
2-Chlorotoluene ug/L <1 <1 <1 <1 <1
2-Hexanone ug/L <10 <10 <10 <10 <10
4-Chlorotoluene ug/L <1 <1 <1 <1 <1
Acetone ug/L 4478 259B <10 <10 <10
Benzene ug/l <0.4 <0.4 <0.4 0288 <0.4
Bromobenzene ug/L <1 <1 <1 <1 <1
Bromochloromethana ug/l <1 <1 <1 <1 <1
Bromedichloromethane ug/L <0.5 <0.5 <05 <0.5 <05
Bromoform ugiL <1 <1 1.36 <1 <1
Bromocmethane ug/L <1 <1 <1 <1 06458
Carbon disulfide uglL <1 <1 <1 <1 <1
Carbon tetrachloride ugiL <1 <1 <1 <] <1
Chlorobenzene ugfL <0.5 <0.5 <05 <0.5 <0.5
Chtoroethane ug/L <1 <1 <1 <1 <1
Chtoroform ugiL <0.3 <03 <0.3 <0.3 <03
Chloromethane ug/lL <1 <1 <1 <1 <1
cis-1,2-Dichloroethene ug/L <1 <1 <1 <1 <1
e1s-1,3-Dichloropropene ug/L <0.5 <0.5 <05 <0.5 <0.5
Dibromochloromethane ugit <0.5 04274 1.02 <0.5 <0.5
Dibromomethane ug/t. <1 <1 <1 <1 <1
Dichlorodifluoromethane ug/L <1 <1 <1 < <q
Ethylbenzene ug/L <1 <1 <1 0.309J <1
Hexachlorobutadiene ug/L <0.6 <0.6 <0.6 <06 <0.6
lsopropylbenzene ug/L <1 <1 <1 <1 <1
m-,p-Xylene ug/L <2 <2 <2 <2 <2
MEK {2-Butanone) ug/L <10 <10 <10 <10 <10
Methyl t-butyl ether (MTBE) ug/L <5 <5 <5 <5 <5
Methylene chloride ugfL 6.33 391 4.13 <1 1.57B
MIBK {methy! isobutyl ketone) ugil, <10 <10 <10 <10 <10
Naphthalene ugfiL <1 <1 <1 <1 <1
n-Butylbenzene ugfl. <1 <1 <1 <1 <1
n-Propylbenzene ug/L <1 <1 <1 <1 <1
o-Xylene ug/L <1 <1 <1 <1 <1
p-Isopropylitoluene ugf/L <1 <1 <1 <1 <1
sec-Butylbenzene ug/L <1 <1 <1 <1 <1
Styrene ugf/L <1 <1 <1 <1 <1
tert-Butylbenzene ug/L <1 <1 <1 <1 <1
Tetrachloroethene ug/L <1 <1 <1 <1 <1
Toluene ug/L <1 <1 <1 074 J 0.365J
trans-1,2-Dichloroethene ug/L <1 <1 <1 <1 <1
trans-1,3-Dichloropropene ug/L <1 <1 <1 <1 <1
Trichloroethene ug/t <1 <1 <1 <1 <1
Trichlorofiuoromethane ug/L <1 <1 <1 <1 <1
Vinyl acetate ug/t. <5 <5 <5 <5 <6
Vinyl chioride ug/L <1 <1 <1 <1 <1

Notes;

pg/L micrograms per liter

< Analyte not detected above RL

B Analyte was found in the associated blank

J Analyte positively identified, but quantitation

TABLE C-6

GROUNDWATER QA/QC SAMPLE ANALYTICAL RESULTS - APRIL 2008
ANNUAL OPERATIONS REPORT - 2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN
Defense Depot Memphis, Tennessee
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TABLEC.7

GROUNDWATER QA/QC SAMPLE ANALYTICAL RESULTS - OCTOBER 2008
ANNUAL OPERATIONS REPORT - 2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN
Defense Depct Memphis, Tennessee

38

Well MW-03 DUP7 MW.32 DUP8 MW-74 DUP10 MW-132 DUP11 MW-154 DUP9
Lab ID LOB1006563-06 L08100573-18 L08100653-07 LO8100600-40 LO8100600-16
Date 10/21/2008 1041712008 10/21/2008 1012072008 10/20/2008

Volatile Crganic Compounds - SW8260B units
1,1,1,2-Tetrachlcroethane ug/L <0.5 <0.5 <0.5 <05 <05
1,1,1-Trichloroethane ug/L 0.324 ) <1 <1 <1 <1
1,1,2,2-Tetrachlaroethane ug/L 219 <0.5 048 0.277J <0.5
1,1,2-Trichloroethane ug/L <1 <1 <1 <1 <1
1,1-Dichloroethane ug/L 0442 ) =1 <1 <1 <1
1,1-Dichloroethene ugfL 179 <1 <1 <1 <i
1,1-Dichloroprapens ug/L <1 <1 <1 <1 <t
1,2,3-Trichlorobenzene ug/L. <1 <1 <1 <1 <t
1,2,3-Trichloropropane ug/L <1 <1 <1 <1 <1
1,2,4-Trichlorobenzene ug/L <1 <1 <1 <1 <1
1.2,4-Trimethylbenzene ug/L <1 <1 <1 <1 <1
1,2-Dhbrome-3-chloropropane ugiL <2 <2 <2 <2 <2
1,2-Dibromcethane ug/L <1 <1 <1 <1 <1
1,2-Dichlorobenzene ugiL <1 <1 <1 <1 <1
1,2-Dichloroethane ug/l <05 <0.5 <0.5 <0.5 <0.5
1,2-Dichloropropane ugfl <1 <1 <1 <1 <1
1.3,5-Trimethytbenzene ug/L <1 <1 <1 <1 <1
1,3-Dichlorubenzene ug/L <1 <1 <1 <1 <1
1,3-Dichloropropane ugfL <0.4 <04 <Q.4 <0.4 <04
1.4-Dichlorobenzene ugll <05 0.603B <0.5 <0.5 <0.5
1-Chlorchexane ug/L <1 <1 <1 <t <1
2,2-Dichtoropropane ug/L <1 <1 <1 <1 <1
2-Chlorctoluene ug/L <1 <1 =<1 <1 <1
2-Hexanone ugiL <10 <10 <10 <10 <10
4-Chlorctoluene ug/L <1 <1 <1 <1 <
Acelone ug/L 3014 1488 <10 <10 <10
Benzene ug/L <0.4 <04 <0.4 <0.4 <04
Bromobenzena ug/L <1 <1 =1 <1 <1
Bromochloromethane ug/L <1 <1 <1 <1 <1
Bromodichloromethane ugiL <0.5 <0.5 <0.5 <0.5 <05
Bromoform ugiL <1 <1 <1 <1 <1
Bromomethane ug/L <1 <1 <1 <1 <1
Carbon disulfide ug/L <1 <1 <1 <1 <1
Carbon tetrachloride ug/l <1 <1 <1 <1 <1
Chlorobenzene ugiL <05 <0.5 <0.5 <0.5 <0.5
Chloroethane ug/L <1 <1 <1 <1 <1
Chloroform ug/L 0187 J 0.206 J <03 <0.3 <0.3
Chiloromethane ugiL <1 <1 <1 <1 <1
cis-1,2-Dichloroethene ug/L <1 212 <1 <1 <1
cis-1,3-Dichloroprapens ug/L <0.5 <Q.5 <05 <0.5 <05
Dibromochloromethane ug/L <0.5 <0.5 <0.5 <0.5 <0.5
Dibromomethane ug/t, <1 <1 <1 <1 <1
Dichlorodifluorcmethane ug/L <1 <1 <1 <1 <1
Ethylbenzene ug/L <1 <1 <1 <1 <1
Hexachlorobutadiene ug/L <0.6 <0.6 <0.6 <06 <0.6
Isapropylbenzene ug/L <1 <1 <1 <1 <1
m-,p-Xylene ug/L <2 <2 <2 <2 <2
MEK (2-Butancne) ug/l. <10 <10 <10 <10 <10
Methy! t-butyl ether (MTBE) ug/L <5 <5 <5 <5 <5
Methylene chloride ug/L <1 <1 <1 <1 <1
MIBK {methyl isobutyl ketone) ug/L <10 <10 <10 <10 <10
Naphthalene ug/L <1 <1 <1 <1 <1
n-Butylbenzene ugfL <1 <1 <1 <1 <1
n-Propylbenzene ug/L <1 <1 <1 <1 <1
o-Xylene ug/L <1 <1 <1 <1 <1
p-Isopropyltoluene ug/L <1 <1 <1 <1 <1
sec-Butylbenzene ug/L <1 <1 <1 <1 <1
Styrene ugiL <1 <1 <1 <1 <1
tert-Butylbenzene ug/L <1 <1 <1 <} <1
Tetrachloroethene ug/L 913 <1 0867J 0.675J <1
Toluene ug/L <1 0341 B <1 <1 <1
trans-1,2-Dichlorcethene ug/l. <1 <1 <1 <1 <1
trans-1,3-Dichloropropene ug/L <1 <1 <1 <1 <1
Trichloroethene ug/L 10.2 347 0471J <1 <1
Trichloroflugromethane ug/L <q <1 <1 <1 <1
Vinyl acetate ug/l <5 <5 <5 <5 <5
Vinyl chloride ug/L <1 <1 <1 <1 <1

Netes;

pg/L  micrograms per liter

< Analyle not defected above RL

B Analyte was found in the associated blank.

J Analyte positively identified, but quantitation estimated,
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GROUNDWATER QA/QC SAMPLE ANALYTICAL RESULTS - OCTOBER 2008
ANNUAL OPERATIONS REPORT - 2008

TABLEC-7

J82 184

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

Well MW-172 DUP1  MW-187 DUP2 MW-225 DUP3 MW-236 DUP4  MW-240 DUPS
LabiD L08100573-46 L0OB100573-51 LOB100573-42 L08100693-07 LOB100653-13
Date 10/16/2008 10/16/2008 10/17/2008 10/22/2008 10/21/2008

Volatile Qrganic Compounds - SW82608 units

1,1,1,2-Tetrachlorcethane ugflL <05 <05 <05 <0.5 <0.5
1,1,1-Trichloroethane ug/L <1 <1 <1 <1 <1
1,1,2,2-Tetrachloroethane ug/L <0.5 <0.5 228 <0.5 <05
1,1,2-Trichloroethane ug/L <} < <1 <1 <1
1,1-Dichloroethane ug/L <1 <1 <1 <1 <1
1,1-Dichleroethene ug/L <1 <1 < <1 <1
1,1-Dichleropropene ug/L <1 <1 <1 <1 <1
1,2,3-Trichlorobenzene ug/L <1 <1 <1 <1 <1
1,2,3-Trichleropropane ug/L <1 <1 <1 <1 <1
1,2,4-Trichlerobenzene ugiL <1 <1 <1 <1 <1
1.2,4-Trimethylbenzene ug/L <1 <1 <1 <1 <1
1,2-Ribromo-3-chloropropane ugiL <2 <2 <2 <2 <2
1,2-Dibromoethane ug/L <1 <1 <1 <1 <1
1,2-Dichlorobenzene ug/L <1 <1 <1 <1 <1
1,2-Dichloreethane ug/l. <0.5 <0.5 <05 <0.5 <0.5
1,2-Dichloropropane ug/L <1 <1 <1 <1 <1
1,3,5-Trimethylbenzene ug/L <1 <1 <1 <1 <1
1,3-Dichlorobenzene ug/l. <1 <1 <1 <1 <1
1,3-Dichloropropane ug/L <0.4 <0.4 <0.4 <0 4 <0.4
1,4-Dichlorobenzene ug/L <0.5 <0.5 <0.5 <05 <05
1-Chlorchexane ug/L <1 <1 <1 <] <1
2,2-Dichloropropane ugfiL <1 <1 <1 <1 <1
2-Chloratoluene ug/l. <1 <1 <{ <1 <1
2-Hexanone ugiL <10 <10 <10 <10 <10
4-Chlorotoluene ug/L <1 <1 <1 <1 <1
Acetone ug/L <10 <10 2848 <10 <10
Benzene ug/L <0.4 <0 4 <0.4 <04 <0.4
Bromobenzene ugiL <1 <q <1 <1 <
Bromochlorbmethane ug/L <1 <1 <1 <1 <1
Bromedichloromethane ug/L <0.5 <0.5 <0.5 <0.5 <0.5
Bromoform ug/L <1 <t <1 <1 <1
Bromemethane ugi. 2.99B <1 <1 <1 <1
Carbon disulfide ugiL <1 <1 <1 <1 <1
Carbon tetrachloride ugil <1 <1 <1 <1 <1
Chlorobenzene ugiL <0.5 <0.5 <0.5 <0.5 <0.5
Chloroethans ug/L <1 <1 <1 <1 <1
Chloroform ugiL <0.3 0183J 0.149J <0.3 <03
Chloromethane ug/L <1 <1 <1 0.259B <1
cis-1,2-Dichtoroethene ug/L <{ <1 0321J <1 1.01
cis-1,3-Dichloropropene ug/L <Q.5 <0.5 <05 <0.5 <0.5
Dibromochloromethane ug/L <0.5 <0.5 <05 <0.5 <05
Dibromomethane ug/L <t <1 <1 <1 <1
Dichloredifluoromethane ug/t <1 <1 <1 <1 <1
Ethylbenzene ug/L <1 <1 <1 <1 <1
Hexachlerobutadiene ug/L <0.8 <0.6 <0.6 <0.6 <0.6
Isopropylbenzene ug/L <1 <1 <1 <1 <1
m-,p-Xylene ug/L <2 <2 <2 <2 <2
MEK (2-Butanone) ug/L <10 <10 <10 <10 <10
Methyl t-butyl ether (MTBE) ug/L <5 <5 <5 <5 <5
Methylene chloride ug/L <1 <1 - <1 <1 <1
MIBK {methyl isobutyl ketone) ug/L <10 <10 <10 <10 <10
Naphihalene ug/L <1 <1 <1 <1 <1
n-Butylbenzene ug/L <1 <1 <1 <1 <1
n-Propylbenzene ug/L <1 =<1 <1 <1 <1
o-Xylene ug/L <1 <1 <1 <1 <1
p-Isopropyltcluene ug/L <1 <1 <1 <1 <1
sec-Butylbenzene ug/L <1 <1 <1 <1 <1
Styrene ug/L <1 <1 < <q <1
tert-Butylbenzene ug/t <1 <1 <1 . <1 <1
Tetrachloroethene ug/L <1 <1 0.652 J <1 <1
Toluene ug/L <1 <1 <1 <1 <1
trans-1,2-Dichloroethene ug/L <1 <1 <1 <1 <1
trans-1,3-Dichloropropene ug/L <1 <1 <1 <t <1
Trichloroethene ug/L <1 <1 8.66 <1 1.83
Trichloroflucromethane ug/l <1 <1 <1 <1 <1
Vinyl acetate ugiL <5 <5 <5 <5 <5
Vinyl chloride ug/L <1 <1 <1 <1 <1

Notes:

HgiL  micrograms per liter

<
B
J

Analyle not detected above RL

Analyle was found in the associated bfank
Analyte positively identified, but quanttation estimated.
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TABLE C-7 982 185
GROUNDWATER QA/QC SAMPLE ANALYTICAL RESULTS - QCTORBER 2008
; ANNUAL OPERATIONS REPQRT - 2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN
Defense Depot Memphis, Tennessee

Well TB-101608-15-5 TB2-101708-1S-5 TB-101708-18-5 TB-101508-15-5
Lab iD L08100573-48 L08100573-52 LO8100573-40 LO8100600-03
Date 10/16/2008 10/17/2008 10/17/2008 10/20/2008

Volatile Organic Compounds - SWB260B units
1,1,1,2-Tetrachloroethane ugiL <0.5 <0.5 <0.5 <0.5
1,1,1-Trichloroethane ug/L <1 < <1 <1
1,1,2,2-Tetrachloroethane ug/L <05 <0.5 <0.5 <0.5
1,1,2-Trichloroethane ugfiL <1 <1 <1 <1
1,1-Dichlorcethans ug/L <1 <i <1 <1
1,1-Dichloroethene ug/l. <1 <1 < <1
1,1-Dichloropropene ugiL <1 <f <1 <1

" 1,2,3-Trichlorobenzene ugfL <1 <1 <1 <1

. 1,2,3-Trichloroprcpane ug/l. <1 <1 <1 <1
1.2,4-Trichlorobenzene ug/L <1 <1 <1 <1
1,2,4-Trimethylbenzene ug/L <1 <1 <1 <1
1,2-Dibromo-3-chlorepropane ug/L <2 <2 <2 <2
1,2-Dibromoethane ugfL <1 <1 <1 <1
1,2-Dichlorobenzene ug/L <1 <1 <1 <1
1,2-Dichloroethane ug/L <0.5 <0.5 <0.5 <05
1,2-Dichloropropane ugfL <1 <1 <3 <i
1,3,5-Trimethylbenzene ug/L <1 <1 <1 <1
1,3-Dichlorobenzene ug/L <1 <1 <t <1
1,3-Dichloropropane ug/L <04 <0.4 <0.4 <0.4
1,4-Dichlorobenzene ug/L 0161 ) 1.02 144 1.09
1-Chlorohexane ug/l <1 <1 <1 <1
2,2-Dichloropropane ug/L <1 <1 <1 <1
2-Chlorotaluene ug/L <1 <1 <1 <1
2-Hexanone ug/L <10 <10 <10 ( <10
4-Chlorotoluene ugiL <1 <1 <1 <1
Acetone ugiL <10 209 31.2 19.7
Benzene ug/L <0.4 0.166 J 0.166 J 0.164 J
Bromobenzene ugfL <1 <1 <1 <1
Bromochloromethane ug/L <1 <1 <1 <1
Bromodichloromethane ug/L <0.5 <G5 <0.5 <0.5
Bromoform upilL <1 <1 <1 <1
Bromomethane ugfl <1 0.65J 284B 338
Carbon disulfide ug/L <1 <1 <1 <1
Carbon tetrachloride ug/L <1 <1 <1 <1
Chlorcbenzene ug/L <0.5 <0.5 <0.5 <0.5
Chioroethane ugft <1 <1 <1 <1
Chloroform ug/l <0.3 <0.3 <03 <0.3
Chlgromethane ug/L <1 0.542 03B 041B
cis-1,2-Dichloroethene ug/L <1 <1 <1 <1
cis-1,3-Dichloropropene ug/L <05 <0.8 <0.5 <0.5
Dibromochloromethane ug/L. <05 <0.5 <0.5 <0.5
Dibromomethane ugfl <1 <1 <1 <1
Dichlorodifluoromethane ug/L <1 <1 <1 <1
Ethylbenzene ug/L <1 <1 <1 <1
Hexachlorobutadiene ug/L <0.6 <06 <0.6 <0.6
Isopropylbenzene ug/l <1 <1 <1 <1
m-,p-Xylene ug/L <2 <2 <2 <2
MEK (2-Butancne) ug/L <10 5591 4811 <10
Methyl t-butyl ether (MTBE) ug/l <5 <5 <5 <5
Methylene chioride ug/L <1 <1 <1 <1
MIBK {methyl iscbubyl ketone) ug/L <10 <10 <10 <10
Naphthalene ugiL <1 0317 0.277J 0.424) .
n-Butylbenzene ug/L <1 <1 <1 <1
n-Propytbenzene ug/L <1 <1 <1 <1
o-Xylene ug/l <1 <1 <1 <1
p-Isopropyltoluene ugil <1 <1 <1 <1
sec-Butylbenzene ug/L <1 <1 <1 <1
Styrene ug/L <1 <1 <1 <1
tert-Butylbenzene ug/L <1 <1 <1 <1
Tetrachloroetheng ug/L <1 <1 <1 <1
Toluena ug/L <1 0.384 J 04184 04154
trans-1,2-Dichloroethene ug/L <1 <1 <1 <1
trans-1,3-Dichloropropene ug/l <1 <1 <1 <1
Trichlorosthene ug/L <1 <1 <1 <1
Trichlorofluaromethane ug/l <3 L <1 <1 <1
Vinyl acetate ugfL <5 <5 <5 <5
Vinyl chloride ug/L <1 <1 <1 <1

Notes:
Hg/L  micrograms per liter
< Analyte not detected above RL
B Analyte was found in the associated blank.
J Analyte positively identified, but quantitation estimated.
3of4




GROUNDWATER QA/QC SAMPLE ANALYTICAL RESULTS - OCTOBER 2008
ANNUAL OPERATIONS REPORT - 2008
DUNN FIELD GROUNDWATER [RA - YEAR TEN
Defense Depot Memphis, Tennessee

TABLE C-7

Well TB101308-15-5 TB-101408
Lab ID LOB100653-08  L08100693-02
Date 10/21/2008 10/22/2008

Volatile Organic Compounds - SW82608 units
1,1,1,2-Tetrachloroethane ug/L <0.5 <08
1,1,1-Trichleroethane ug/t <1 <1
1,1,2,2-Tetrachloroethane ug/L <05 <0.5
1,1,2-Trichloroethane ug/L <1 <1
1,1-Dichlorcethane ug/L <1 <1
1,1-Dichloroethene ug/L <1 <1
1,1-Dichloropropene ug/L <1 <1
1,2,3-Trichlorobenzene ug/L <1 <1
1,2,3-Trichloropropane ug/L <1 <1
1,2,4-Trichlorobenzene ug/L <1 <1
1.2,4-Trimethylbenzene ugiL <1 <1
1,2-Dibromo-3-chloropropane ugiL <2 <2
1,2-Dibromeethans ug/l <1 <1
1,2-Dichlorobenzene ug/L, <1 <1
1,2-Dichloroethane ug/L <0.5 <0.5
1,2-Dichloropropane uglL <1 <1
1,3,5-Trimethylbenzene ugfL <1 <1
1,3-Dichlorobenzene ug/L <1 <1
1,3-Dichloropropane ugfl <04 <0.4
1.4-Dichlorobenzene ug/L 0.149 4 <0.5
1-Chlorohexane ug/L <1 <1
2,2-Dichloropropane ugfl <1 <1
2-Chlorotoluene ugit <1 <1
2-Hexanone ug/l. <10 <10
4-Chlorotoluene ugiL <1 <1
Acetone ugiL <10 <10
Benzens ugiL <04 <04
Bromobenzene ug/l. <1 <1
Bromochloromethane ug/L <1 <1
Bromedichloromethane ug/L <0.5 <05
Bromoform ug/L <1 <1
Bromomethane ug/L <1 <1 .
Carbon disulfide ug/l. <1 <1
Carbon tetrachloride ug/L <1 <1
Chlorobenzene ug/L <05 <0.5
Chloroethane ug/L <1 <1
Chloroform ugfl. <0.3 <0.3
Chloromethane ugiL <1 <1
cis-1,2-Dichloroethene ug/l. <1 <1
¢is-1,3-Dichloropropena ug/L <0.5 <0.5
Dibromochloromethane ug/L <0.5 <05
Dibromomethane ug/l. <1 <1
Dichlorodiflucromethane ug/L <1 <1
Ethylbenzens ug/L <1 <1
Hexachlorobutadiene ug/L <0.6 <0.6
Isopropylbenzene ug/L <1 <1
m-,p-Xylene ugiL <2 <2
MEK (2-Butanone) ugiL <10 <10
Methy! t-butyl sther (MTBE) ug/lL <5 <5
Methylene chioride ugiL <1 <1
MIBK (methyl iscbutyl ketone) ug/L <10 <10
Naphthalene ug/L < <1
n-Butylbenzene ug/L <1 <1
n-Propylbenzene ug/L <1 <1
o-Xylene ug/L <1 <1
p-Isopropyliofuene ug/l < <1
sec-Butylbenzene ug/L <1 <1
Styrene ug/L <1 <1
tert-Butylbenzene ug/L <1 <1
Tetrachloroethene ug/L <1 <1
Toluene ugfL <1 <]
trans-1,2-Dichloroethene ! ugiL <1 <1
trans-1,3-Dichloropropene ugiL <1 <1
Trichloreethene ug/l. <1 <1
Trichloroflucromethane ug/L <1 <t
Vinyl acetate ugfiL <5 <5
Vinyl chloride ug/L <1 <1

Notes;

ugiL  micrograms per liter

< Analyte not detected abave RL

B8 Analyte was found in the asscciated blank

J Analyte positively identified, but quantitation estimated.
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Annual Operations Report — 2008 March 2009
Dunn Field Groundwater IRA — Year Ten ’ Revision 0

APPENDIX C-8

IRA SYSTEM EFFLUENT QUALITY CONTROL ANALYTICAL RESULTS - VOCS



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

Sample ID Effluent-DUP Effluent-DUP Effluent-DUP Effluent-DUP Efftuent-DUP

Date 10/17/2008

pH-E150.1
pH

Volatile Organic Compounds - SW82608 g/l

1,1,1,2-Tetrachloroethane
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichlcroethene
1,1-Dichloropropene
1,2,3-Trichlorobenzene
1,2,3-Trichloropropane
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Bichloroethane
1,2-Dichloropropane
1,3,5-Trimethyibenzene
1,3-Dichlorobenzene
1,3-Dichlcropropane
1,4-Dichlorobenzene
1-Chlorohexane
2,2-Dichloropropane
2-Chlorotoluene
2-Hexanone
4-Chlorotoluene
Acetone
Benzene -
Bromobenzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dibromochloromethane
Dibromomethane
Dichlorodiflusromethane
Ethylbenzene
ngachlorobutadiene
Isopropylbenzene
m-,p-Xylene

MEK (2-Butanone)

TABLE C-8
IRA SYSTEM EFFLUENT QA/QC SAMPLE ANALYTICAL RESULTS
ANNUAL OPERATIONS REFORT - 2008

1/9/2008

<0.5
<1
14
0.285J
0.239J
8.24
<1
<1
<1
<1
<1
<2
<1
<1
<0.5
<1
<1
<1
<0.4
<0.5
<1
<i

<10
<1
<10
<0.4
<1
<1
<0.5

<1
<1
1.09
<0.5
<1
2.2
<1
27
<0.5
<0.5

<1

<1
<0.8

<1

<2
<10

4/16/2008

6.26

<0.5
<1
6.47
<1
<1
6.88
<1
<1
<1
ot
<1
<2
<1
<1
<0.5
<1
<1
<1
<0.4
<0.5
<1

<9
<10
<1
<10
<0.4
<1
<1

<0.5

<10

71712008

<0.5
<1
156
0.663 J
<1
<1
<1
<1
<1
<1
<1
<2
<1
<1

<0.5

<0.5
<1
62.2
<1
6.99
<0.5
<0.5
<1
<1
<1
<0.6
<1
<2
<10

6.21

<0.5
0.31J
7.98
<1
0.468 J
12.7
<1
<1
<1
<1
<1
<2
<1
<1
<0.5
<1
<1
<1
<(.4
<0.5
<1
<1
<1
<10
<1
3.04B
<0.4
<1
<1
<0.5
<1
<1
<1
<1
<0.5
<1
5.02
<1
0894
<0.5
<0.5

<1
<1
<0.6
<1
<2
<10

382 188

1/21/2009

<0.5
<1
14.3

<1

<1
<1
<1
<1
<1
<1
<2
<1
<1
<(.5
<1
<1
<1
<0.4
<0.5
<1
<1
<1
<10
<t
<10
<04
<1
<1
<0.5
<1Q
<1
<1Q
1.09
<0.5
<1
11
<1
1.23
<0.5
<0.5
<1

<1
<(.86

<1

<2
<10

10f4
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TABLE C-8

IRP:SYSTEM EFFLUENT QA/QC SAMPLE ANALYTICAL RESULTS
ANNUAL OPERATIONS REPORT - 2008

DUNN FIELD GROUNDWATER IRA - YEAR TEN

Defense Depot Memphis, Tennessee

Sample ID Effluent-DUP Effluent-DUP Effluent-DUP Effluent-DUP Effluent-DUP
10/17/2008

Date
Methyl t-butyl ether (MTBE)
Methylene chloride
MIBK (methyl isobutyl ketone)
Naphthalene
n-Butylbenzene
n-Propylbenzene
o-Xylene
p-Isopropyltoluene
sec-Butylbenzene
Styrene
tert-Bulylbenzene
Tetrachloroethene
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichloroflueromethane
Vinyl acetate
Vinyl chloride

11912008 4/16/2008
<5 <5
<1 <1

<10 <10
<1 <1
<1 <1
<1 <1
<1 <1
<1 <1
<1 <
<1 <1
<1 <1

9.29 7.54
<1 <1
0.294 J <1
<1 <1

258 13.3
<1 <1
<5 <5
<1 <1

Semi-volatile Organic Compounds - SW8270B pa/l

1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichlerophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2.6-Oinitrotoluene
2-Chloronaphthalene
2-Chlorephenot
2-Methylnaphthalene
2-Methylpheno!
2-Nitroaniline
2-Nitrophenol
3,3"-Dichlorobenzidine
3-,4-Methylphenol
3-Nitroaniline
4,6-Dinitro-2-methylphenol .
4-Bromophenyl-phenylether
4-Chloro-3-methylphenal
4-Chloroaniline
4-Chlorophenyl-phenyl ether
4-Nitroaniline
4-Nitraphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene

!

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

<11.2
<11.2
<11.2
<11.2
<11.2
<11.2
<11.2
<11.2
<56.2
<11.2
<112
<11.2J
<11.2
<11.2
<11.2
<56.2
<11.2
<225
<56.2
<56.2
<56.2
<11.2
<11.2
<22.5
<11.2
<56.2
<56.2
<11.2
<11.2
<11.2
<11.2
<11.2

7772008

<5
<1
<10
<1
<1
<1
<1
<1
<1
<1
<1
1.14
<1
1.06
<1
333
<1
<5
<1

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

<5
<1
<10
<1
<1
<1
<1
<1
<1
<1
<1
16.4
<1
<1
<1
18.7
<1
<5
<1

<10.8
<10.8
<10.8
<10.8
<10.8
<10.8
<10.8
<10.8
<53.8
<10.8
<10.8
<10.8
<10.8
<10.8
<10.8
<563.8
<10.8
<21.5
<10.8
<53.8
<53.8
<10.8
<10.8
<10.8
<10.8
<53.8
<53.8
<10.8
<10.8
<10.8
<10.8
<10.8

382 189

1/21/2009

<5
<1
<10
<1
<1
<1
<1
<1
<1
<1
<1
0779 F
<1
<1
<1
13.1
<1
<5Q

<1

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
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TABLE C-8

IRA SYSTEM EFFLUENT QA/QC SAMPLE ANALYTICAL RESULTS
ANNUAL OPERATIONS REPORT - 2008

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

982 159

rd

Sample ID Effluent-DUP Effluent-DUP Effluent-DUP Effluent-DUP Effluent-DUP

Date

Benzo(b)fluoranthene
Benzo(g,h,i)Perylene
Benzo{k)fluoranthene
Benzoic acid

Benzyl alcohol
Bis(2-Chloroethoxy)Methane
Bis(2-Chloroethyl)ether
bis(2-Chloroisopropyl)ether
bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Chrysene
Dibenzo{a,h)Anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-N-Butylphthalate
Di-n-octylphthalate
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone

Naphthalene

Nitrocbenzene
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenanthrene

Phenol

Pyrene

Total Metals - SW6010B pg/L
Aluminum, Total

Arsenic, Total
Barium, Total
Beryllium, Total
Cadmium, Total
Calcium, Total
Chromium, Total
Cobalt, Total
Copper, Total
Iron, Total

Lead, Total
Magnesium, Total
Manganese, Total
Nickel, Total
Potassium, Total
Silver, Total
Sodium, Total
Vanadium, Total

1/9/2008 4/16/2008
NC <11.2
NC <11.2
NC <11.2
NC <56.2
NC <112
NC <11.2J
NC <11.2
NC <112
NC <11.2
NC <11.2
NC <11.2
NC <11.2
NC <11.2
NC <142
NC <11.2
NC <11.2
NC <11.2
NC <11.2
NC <11.2
NC <11.2
NC <11.2
NC <11.2
NC <11.2
NC <11.2
NC <11.2
NC <11.2
NC <11.2
NC <11.2
NC <11.2
NC <56.2
NC <11.2
NC <11.2J
NC <11.2
NC <100
NC <10
NC 98.6
NC <10
NC <10
NC 19700
NC <20
NC <20
NC <20
NC <100
NC <5
NC 10800
NC 16.2
NC <40
NC 775J
NC <10
NC 20500
NC <10

71712008

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

10/17/2008

<10.8
<10.8
<10.8
<53.8
<10.8
<10.8
<10.8
<10.8
<10.8
<10.8
<10.8
=<10.8
<10.8
<108
<10.8
<10.8
<10.8
<10.8
<10.8
<10.8
<10.8
<10.8
<10.8
<10.8
<10.8
<10.8
<10.8
<10.8
<10.8
<538
<10.8
<10.8
<10.8

<100
0.459J
103
<10
<10
23000
<20
<20
<20
387
1.31
11800
79.7
<40
815
<10
24500
<10

1/21/2009

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

3of4




l)
TABLE C-8 9 8 = 1 J

IRA SYSTEM EFFLUENT QA/QC SAMPLE ANALYTICAL RESULTS
ANNUAL OPERATIONS REPORT - 2008
DUNN FIELD GROUNDWATER IRA - YEAR TEN
Defense Depot Memphis, Tennessee

Sample ID Effluent-DUP Effluent-DUP Effluent-DUP Effluent-DUP Effluent-DUP
Date  1/9/2008 4/16/2008 7/7/2008 10/17/2008  1/21/2009

Zinc, Total NC 331 NC 42 NC
Antimony, Total NC <1 NC <1 NC
Selenium, Total NC 1.51 NC 0.877 J NC
Thallium, Total NC <0.2 NC <0.2 NC

Mercury NC <0.2 NC <0.2 NC

micrograms per liter

Analyte not detected above RL

The analyte was found in the associated blank, as well as in the sampie.
The analyte was positively identified, but the quantitation is an estimate.
Not Collected

40of 4
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DATA QUALITY EVALUATION

System monitoring activities by engineering-cnvironmental Management, Inc (e’M) included sampling
and analysis of groundwatcr samples from recovery wells and monitoring wells, and of efflucnt samples
from the recovery system discharge. The activities were performed in accordance with past practice and
the Remedial Action Sampling and Analysis Plan (RA SAP) (MACTEC, 2004). Semi-annual groundwater
sampling of monitoring wells and recovery wells was conducted in April and October of 2008. Samples
from monitoring wells were collected using cither passive diffusion bags (PDBs) or low-flow sampling
methods. Sampling was performed in general accordance with the User’s Guide for Polyethylene-based
Passive Diffusion Bag Samplers to Obtain Volatile Organic Compound Concentrations in Wells (U.S.
Geological Survey, 2001) and the RA SAP. Effluent samples were collected from the main discharge at
Dunn Field in January, April, July and October of 2008 and January of 2009. Samples were submitted to
Microbac Laboratories, Inc. (Microbac), formerly Kemron Environmental Services, Inc. in Marietta, Ohio

for analysis.

The data quality evalvation (DQE) process involves assessment of field and laboratory procedures,
including the independent data validation completed by Diane Short and Associates, Inc (DSA) per the
guidelines in the RA SAP. The data validation forms are included in this appendix. This assessment is
designed to evaluate problems with the quality assurance (QA)/quality control (QC) associated with the
laboratory data and potential impact to the data quality objectives (DQOs) . The DQE findings are

summarized in the following sections.
D.1  FIELD ACTIVITIES and FIELD QUALITY CONTROL

In April of 2008, 99 groundwater samples were collected from 83 monitoring wells using PDBs for 50 of
the wells and a low-flow pump for the remainder. Sixteen of the wells sampled with PDBs had at two
depth intervals. Samples were planned but not collected from two additional wells because they were dry
(MW-10 and MW-233). In October of 2008, 81 groundwater samples were collected from 81 monitoring
wells. Sampling was planned at three additional wells, but two were dry (MW-144 and MW-233) and one
was inaccessible (MW-175). Groundwater samples were collected from all 11 recovery wells in both

April and October,

Effluent samples were collected on 9 January, 16 April, 7 July , 17 October 2008, and 21 January 2009,

respectively. The sample locations are presented in the Annual Report.

D-1
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The field QC program for the collection of samples for the Dunn Field O&M included specific procedures
for the collection of groundwater samples as described in the PDB User’s Guide (USGS, 2001) and the
RA SAP. Sample bottles met USEPA requircments for environmentally clean containers. Sample labels

were pre-printed to facilitate sample tracking from the field through the laboratory to the final report.

Ficld QC samples were collected to cvaluate sampling technique and decontamination procedures. These
samples included field duplicates, matrix spike/matrix spike duplicates (MS/MSD), trip blanks, and ficld
cquipment blanks. Documentation of the sampling was performed in the field to ensure that the sample
collected, labeling, chain-of-custody, and request for analysis were in agreement. Custody seals were

placed on each cooler before pickup by the laboratory.
D.2 ANAL YTICAL METHODS

The groundwater samples collected from the monitoring wells and the recovery wells were analyzed for
VOCs by method 8260B. The effluent samples collected during the semi-annual events were analyzed
for target compound list (TCL) VOCs by method 8260B, TCL semi-VOCs (SVOCs) by method 8270C,
target analyte list (TAL) metals by methods 6010B and 7470A, and pH by method 150.1. In January and
July 2008 and January 2009, effluent samples were collected for VOC and pH analysis only.

D.3 LABORATORY QUALITY CONTROL

The laboratory QC program, including sample handling, laboratory control, and reporting, is documented
in the RA SAP. Sample handling includes documentation of sample receipt, placement in storage, lab
personnel using the sample, and disposal. The laboratory control consists of instrument calibration and
maintenance, laboratory control samples (LCS), method blanks and matrix spikes. Reporting of the
laboratory control data was planned prior to the collection of the data, allowing the laboratory to place the

appropriate information into the data package so that the DQE could be performed in a timely manner.
D4  DATA QUALITY EVALUATION

The objective of the DQE was to provide a review of the chemical data reports submitted by the
laboratory and to assess the data in relation to the data quality objectives stated in the RA SAP. The DQE
consisted of review of laboratory QC data and ficld QC parameters, and flagging of the data as usable,
usable with qualification, or unusable in accordance with the DQE standard operating procedures (SOPs)
using the criteria stated in the RA SAP for each analytical method performed. The following information

was reviewed: .
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¢  Sample Integrity (Deliverables)

e Sample Completeness

* Sample Holding Times

» Laboratory Methods for Extraction and Analysis (Calibration, Internal Standards)

¢ Method Accuracy and Precision (Surrogates, Matrix Spike/Matrix Spike Duplicate, LCS

Recoveries)

« Laboratory Performance Criteria (Blanks, Instrument Performance Checks)

Field QC parameters were evaluated through field duplicates, field blanks, field documentation, and

shipping criteria.

The DQE was summarized by use of flags that indicate to the reviewer that the data being considered has
been qualified using the established criteria. Sample delivery group (SDG) narratives detailing the
evaluation of the laboratory data by DSA are included in this attachment. The SDGs and associated
samples are listed on Table D-1. The following sections discuss only those deficiencies encountered

during the evaluation that resulted in qualified and/or unusable data.
D.4.1 Data Quality Evaluation Summary

A DQE was compieted on the data reported for the groundwater and effluent sampling events conducted
at Dunn Field in January (effluent only), April, July (effluent only) and October 2008 and January
2009(effluent only). The following sections provide summary discussions of the required data
qualifications for each event and analytical method for groundwater samples collected at DDMT. A
Level IIl DQE was performed and the data quality indicators (DQISs) included sample integrity, holding
times, trip blanks, field blanks, method blanks, internal standards, calibrations, surrogate recoveries,
matrix spike/matrix spike duplicate (MS/MSD) recoveries, LCSs, and field duplicate precision. These
DQIs are expressed in terms of precision, accuracy, representativeness, completeness, comparability, and

sensitivity. The results of the DQE are summarized below.
Precision

Field duplicates were collected to assess sampling precision. They consisted of replicate grab samples

collected concurrently with the associated field samples. Precision is best expressed in terms of relative
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percent difference (RPD).  All duplicate samples met precision goals. No analytes required qualification

based on field precision.

Accuracy

Accuracy was measured through the analyses of LCSs and MS/MSDs. Sample specific accuracy is measured

through surrogate recovery. Accuracy is expressed as percent recovery (%R).

In the April event, there was one target (carbon disulfide) out low in the LCS associated with the samples
reported. These are qualified as estimated J.  In the October event, 1,2-dichloroethane (1,2-DCA) and
1,1,2-trichlorocthane (1,1,2-TCA) were out high indicating a high bias. ‘Qualifiers were added to one
sample based on LCS.

Based on MS/MSD performance in the VOC analyses for the April and October events, low recoveries, both
non-detects and detects in the parent sample are qualified as estimated J. Four targets in one sample in April
and two targets in two samples, respectively in October were so qualified. Based on these results, data met

accuracy goals,

Representativeness

Representativeness refers to the degree sample data accurately and precisely describes the population of
samples at a sampling point or under certain environmental conditions. Samples that are not properly
preserved or are analyzed beyond holding times may not be considered representative. Review of sampling
procedures, laboratory preparation, analysis ‘holding times, trip blank and field blank analysis help in

providing this assessment.

Sampling procedures followed the work plan and were considered representative of the matrices collected.
Laboratory preparation and analysis followed method guidelines. Trip blanks, field blanks, and some
method blanks contained VOCs that resulted in the qualification of data as possible false positives or biased
high values based on the blank data. This resulted in the “B” qualification of some of the chloroform and
methylene chloride results in the water samples. The “B”-qualified data were reported at levels below

MCLs and therefore should not adversely impact data quality.

Completeness

Completeness is determined for both field and analytical objectives. Field completeness is calculated

from the number of samples proposed versus the actual number of samples collected. Analytical

D4
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completencss is expressed in terms of usable data. The project completencss goal for DDMT is 90% as

stated iq the RA SAP.

Total completeness for the O&M groundwater 2008 scmi-annual sampling events was greater than 99.9
% which met the completeness DQO. The groundwater data and effluent data were usable with the

qualifications discussed in the sections below and the attached DQE narratives.

Comparability

The selection of standardized methods aids in the comparison of past data to recent studies. Past

investigation data are comparable to recent studies. Refer to the historical data presented in Appendix E.
Sensitivity

Analytical sensitivity is the concentration at which the measurement system can quantitate target analytes
in the environmental matrices of concern. Analytical sensitivity is expressed in terms of the reporting
(RL), which is provided by the respective laboratories as their reasonable and defensible quantitation limit -
for environmental samples above the method detection limit (MDL) which is established by ecach
laboratory using pure water or clean matrix. It varies among laboratories dependent upon their SOPs and
expertise. The analytical method RLs and MDLs were compared to groundwater protection standards and

were determined to meet the overall project objectives.
D.4.1.1 Semi-Annual Event — April 2008 and Effluent Sampling —January 2008

Monitoring Well Samples - During the April 2008 semi-annual sampling event, 99 groundwater samples
were collected from 83 monitoring wells. Samples were analyzed for Target Compound List (TCL) VOCs

only. The data are usable with qualifications as described below:

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

expected that there would be any significant impact.

* Contamination was observed in some method blanks. Whenever methylene chloride or
acetone is detected in associated samples at a level less than 10x the method blank

(corrected for dilution), the result is qualified as UB. Such results are usable as non-

D-5
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detects. The “B”- qualified data were reported at levels below the reporting limit and,

therefore, should not adversely impact data quality.

* Surrogates were rccovered high in two samples. In one sample (MW-158A-81.5-15-4)
detected results for 1,2,2-trichloroethane(l,1,2-TCA), chloroform, tetrachloroethene
(PCE), trichloroethenc (TCE), cis-1,2-dichloroethene (cis-DCE) and trans-1,2-
dichloroethene (tDCE) were qualified J for possible high bias, however, this is right at the
edge of the upper acceptable limit. In the other, no detections were obscrved so no

qualificrs were warranted.

e Based on MS/MSD performance in the VOC analyses, low recoveries, both non-detects
and detects in the parent sample are qualified as estimated J. For high recoveries, only
detected results in the parent sample are so qualified. This includes 1,1-DCE, carbon
tetrachloride, isopropylbenzene, and TCE in sample MW-164-72.6-1S-4 (SDG
L08040444).

o There was one target, carbon disulfide, out low in the LCS associated with the samples in
SDG LO8040517. These 8 samples (MW-43-165.5-1S-4, MW-44-69-1S-4, MW-67-267.5-
IS-4, MW-130-69.5-18-4, MW-156-62.0-1S-4, MW-161-80.0-1S-4, MW-165-89.9-1S-4,
and MW-165-100.4-1S-4) were qualified as estimated J for this analyte.

* 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 11 recovery wells in April 2008.

Samples were analyzed for TCL VOCs only. The data are usable with the following qualifications:
* No qualifications were warranted for the April 2008 recovery well samples.

* Any result reported below RL but above MDL was flagged “J” and considered an

estimated result (unless overridden by other QC flags).

Effluent Samples - Effluent discharge samples were collected in January and April. The January effluent

sample was analyzed for TCL VOCs only. The April sample and duplicate were analyzed for TCL
VOCs, TCL SVOCs TAL Metals and pH. The data are usable with the following qualifications:

» No qualifications were warranted for the January 2008 effluent sample.
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» For the April effluent sample based on MS/MSD performance, bis(2-chloroethyoxy} methane in

the SVOC analyses was qualified J in the parent sample for low recovery,

e Therc were 2 targets, 2-chloronaphthalene, and bis(2-chloroethoxy)methane out low in the LCS

for SVOC analyses associated with the April effluent sample and were qualified as estimated J.

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

D.4.1.2 Semi-Annual Event — October 2008 and Effluent Sampling-July 2008

Monitoring Well Samples - During the October 2008 semiannual sampling event, 81 groundwater samples
were collected from 81 monitoring wells. Samples were analyzed for TCL VOCs only. The October 2008

data are usable with qualifications as described below:

e Several analytes (bromomethane, chloromethane, methylene chloride) were observed in some
method blanks and trip blanks. Whenever methylene chloride or acetone is detected in associated
samples at a level less than 10x the method blank (corrected for dilution), the result is qualified as
UB. Such results are usable as nondetects. The “B”-.qualiﬁed data were reported at levels below the

reporting limit or were not targets of interest and, therefore, should not adversely impact data quality.

o The possibility of some bias associated with calibration drift with respect to 1,2-dichloroethane (1,2-
DCA) was indicated in one sample (MW-159-81.85-1S-5), and where the discrepancy in % D was

observed, the associated sample detect was qualified estimated J.

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

e For MS/MSD analyses, a number of targets are out of limits, but in some instances the parent sample
is > 4x the spike level. In such cases, no qualifier is added because the spike is of the order of the
normal variability of measurement and recovery calculations are not meaningful. In other cases the
recoveries are elevated but there are no detections in the parent sample, hence no qualifiers. Where
data could be biased low proportional to the spike recovery, targets are qualified estimated J. This
includes ¢is-DCE in sample MW-158A-88.25-1S-5 and 1,1,2,2-TeCA in sample MW-156-67.75-1S-
5 (SDG L08100600).

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

D-7
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Appendix D, Annual Operations Report — 2008 February 2009
Dunn Field Groundwater IRA — Year Ten Revision 0
e Any resuit reported below the RL but above the MDL was flagged “J” and considered an estimated

result (unless overridden by other QC flags).

Recovery Well Samples - Eleven groundwater samples were collected from 11 recovery wells in QOctober
2008. Samples were analyzed for TCL VOCs only. The October 2008 data are usable with the following

qualifications:

e Based on MS/MSD performance in the VOC analyses, low recoveries, both non-detects and detects
in the parent sample are qualified as estimated J. 1,1,2,2-TeCA was qualified J in one sample (RW-
4-1S-5) (SDG L0O8100573).

e Any result reported below RL but above MDL was flagged “F” and considered an estimated result

(unless overridden by other QC flags).

Effluent Samples — Effluent discharge samples were collected in July and October 2008. The July effluent
sample was analyzed for TCL VOCs only. The October sample and duplicate were analyzed for TCL
VOCs, TCL SVOCs, TAL Metals, and pH. The effluent discharge data are usable with the following

qualifications:
¢ No qualifications were warranted for the July 2008 effluent sample.

¢ Based on MS/MSD performance in the October VOC analyses, low recoveries, both non-detects and
detects in the parent sample are qualified as estimated J. 1,1,2,2-TeCA was qualified J in the effluent
sample (SDG LO8100573).

* Any result reported below RL but above MDL was flagged “J” and considered an estimated result

(unless overridden by other QC flags).
D.4.1.3 Effluent Sampling —January 2009

Effluent Sample — An effluent discharge sample was collected in January 2009. This effluent sample was
analyzed for TCL VOCs only. The effluent discharge data are usable with the following qualifications:

¢ No qualifications were warranted for the January 2009 effluent sample.
D.5S SUMMARY

Data obtained in 2008 and 2009 (effluent only), from the monitoring wells, the recovery wells, and the
effluent discharge samples at DDMT Dunn Ficld were determined to have met the DQOs and be

sufficient and valid for remedial decisions regarding monitoring system effectiveness.

D-8
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ORGANIC DATA QUALITY REVIEW REPORT
VOLATILE ORGANICS SW-846 METHOD 8260B/5030B

8260B/5030B
SDG:  L08010208 (main discharge sample #24)

PROJECT: Memphis Defense Depot, Main Discharge

LABORATORY: Kemron Environmental Services, Marietta, OH

SAMPLE MATRIX: Water

SAMPLING DATE (Month/Year): January, 2008

NO. OF SAMPLES: 8260B/5030B (Waters) — 5 samples including | Trip Blank, MS/MSD, and Duplicate
ANALYSES REQUESTED: SW-846 8260B

SAMPLE NO.: See attached result forms and associated edd

DATA REVIEWER: Sammy Huntington and John Huntington (Gateway Enterprises)

QA REVIEWER: Diane Short and Associates Inc. INITIALS/DATE:

Telephone Logs included Yes  No _X_

Contractual Violations Yes _ No X

The EPA Contract Laboratory Program National Functional Guidelines for Organic Review (NFG), 2001/
2007, and the SW-846 Method 8260B has been referenced by the reviewer to perform this data validation
review. The EPA qualifiers have been expanded to include a descriptor code and value to define QC violations
and their values, per the approval of the Project Manager. Per the Scope of Work, the review of these samples

includes Level III validation of all chains of custody, calibrations and QC forms referencing the QC limits
in the above documents.

e2MPlg6VOAD408 Page 1 of 6
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I. DELIVERABLES

A. All deliverables were present as specified in the Statement of Work (SOW), SW-846, or in the project
contract,

Yes X No

This is a Level III Report. Raw data are not reviewed, nor required.

B. Chain of Custody Documentation was complete and accurate.
Yes No X

The project manager is informed of the following.

No samples have been qualified due to COC issues. Comments made in previous reports regarding the COCs
uscd on this project still apply.

C. Samples were received at the required temperature, preservation and intact with no bubbles.
Yes _ X No

SDG L0801078 had “NA” checked on the sample receiving checklist for the “correct preservatives used “item.
SDG 108010208 checklist had this item checked as “yes.”

SDG L0801078: The Sample Receipt form states that there were bubbles in 2 bottles of MW-210A, 1 bottle of
MW210A, and 1 bottle of MW210A MSD. Since there are three containers per sample, the laboratory was able
to analyze the ones without headspace.

All of the SDGs stated NA on the Sample Receiving Checklist to whether the samples were pH tested and of
acceptable range. This is normal, since the laboratory cannot check the pH of VOA samples on receipt. Any
such checks are normally conducted at the bench after the samples have been analyzed.

II. ANALYTICAL REPORT FORMS
A. The Analytical Report or Data Sheets are present and complete for all requested analyses.
Yes X No

B. Holding Times

1. The contract holding times were met for all analyses (Time of sample receipt to tlme of analysis (VOA) or
extraction and from extraction to analysis).

Yes X  No
Assuming that all samples were properly preserved with HCL

2. The Clean Water Act (40 CFR 136) or method holding times were met for all analyses (14 days from time of
sample collection to analysis or extraction, assuming acid preservation).

Yes X No__

Assuming that all samples were properly preserved with HCL.

IIL INSTRUMENT CALIBRATION - GC/MS

A. Initial Calibration

1. The Response (RF) and Relative Response Factors (RRF} and average RRF for all compounds for all
analyses met the contract criteria of >0.01.

Yes X No  NA

Per the project manager, the 2001 EPA CLP validation guidance has been applied to the common “poor
responders”. Acetone, 2-butanone, and 4-methyl-2-pentanone are the compounds for which any calibration
response factors below 0.05 have been observed. The validation guidance used for this project allows for a
response of 0.01 for these compounds if spectral integrity can be verified at low concentrations. These spectra

e2MPlq6VOAQG408 Page 2 of 6
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arc not commonly provided and are not part of the deliverable for these data sets. The laboratory has been
tasked with providing to the client verification that the 0.01 RF is valid. Given the spectral verification is
available, the data are not qualified for response >0.01 < 0.05. No data have been qualified.

2a.The relative standard deviation (RSD) for the five point calibration was within the 30% limit for the CCCs.
Yes __ X No NA
This is a method requirement and indicates that the analytical system is in control.

2b.The relative standard deviation (RSD) for the five point calibration was within the 30% limit for all other
compounds or a linear curve was used. Note the 2007 CLP guidance allows for 40% for the low responders.
Yes _ X No NA
3. The 12 hour system Performance Check was performed as requlrcd in SW-846.
Yes X No_ NA

B. Continuing Calibrations

1. The midpoint standard was analyzed for each analysis at the required frequency and the QC criteria of > 0.05
(.01 for CLP 2001) were met.

Yes_ X No__ NA

The CCVs were analyzed at the proper frequency. The same compounds showed low responses in the
continuing calibration as were observed in the initial calibrations, Qualifiers are not added for these outliers
since none were below the lower limit of 0.01.

2. The percent difference (%D) limits of + 25% were met (40% for poor responders, for closing CCV: 50%
poor responders per 2007 NFG).

Yes No_ X NA

There is one CCV in which vi vinyl acetate had a %D outside the 25% validation limit. Since the analyte is not
detected in associated samples, no quahﬁers are added.

I Batch 'Analyte

OUT Added
L08010208| 1/17/08 8:49 WG260850 Vinyl Acetate | 28.1 None

IV. GC/MS INSTRUMENT PERFORMANCE CHECK

The BFB (VOA) performance check was injected once at the beginning of each 12-hour period and relative
abundance criteria for the ions were met.

Yes_ X No_ NA

V.INTERNAL STANDARDS

The Internal Standards met the 100% upper and -50% lower limits criteria and the Retention times were within
the required windows.

Yes X No NA

VL SURROGATE

Surrogate spikes were analyzed with every sample.
Yes X  No

And met the recovery limits defined in the current contract, which are the current laboratory limits.
Yes_ X No

e2MPlq6VOAD408 Page 3 of 6
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VII. MATRIX SPIKE/MATRIX SPIKE DUPLICATE

A, Matrix spike (MS) and matrix spike duplicates (MSD) were analyzed for every analysis performed and
for every 20 samples or for every matrix whichever is more frequent,

Yes_ X No

There are 3 MS/MSDs which does mect the 1:20 ratio.

1D S @

8260B150308 L08010208 MAIN DISHCARGE 21

B. The MS and MSD percent recoveries were within the limits defined in the contract, which are the current
laboratory control chart limits.
Yes _ X__ No NA_

C. The MSD relative percent differences (RPD) were within the defined contract limits.
Yes X No_ NA '

D. The MS/MSD were client samples.

Yes__X_ No NA

VIII. LABORATORY CONTROL SAMPLE
A. Laboratory Control Samples (LCS) was analyzed for every analysis performed and for every 20 samples.
Yes X No

B. The LCS percent recoveries were within the limits defined in the contract (the MS limits are used as a
reference or laboratory-specific limits for this matrix are defined).
Yes No_ X

The full target list has been spiked. Only one target is out of limits in one LCS on the high side. It is not
detected in associated samples and no qualifier has been added.

L9 || LehSmnbE | Targets I'cs/'cso/REDY|QTalitiersIll
L08010208 WG260850 4-chiorotoluene 129 None, ND

IX. BLANKS
A. Method Blanks were analyzed at the required frequency and for each matrix and analysis.
Yes_X__ No

B. No blank contamination was found in the Method Blank.
Yes X No

C. if Field Blanks were identified, no blank contamination was found.
Yes X No
There are two trip blanks, both in control.

X. FIELD QC

If Field duplicates were identified, they met guidance RPD of < 35% for water or < 50% for soils. For values
reported at <5 X the reporting limit (RL), a difference of 2 x RL is used as guidance (4 x 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 is one field duplicate, shown in the table below and it is in control.

e2MPlg6VOAQ4(R Page 4 of 6




382 267

{SDGERRMES i Samiple D S5iEield DUPAEE [P S0 L i e & sy
£08010208 | Main Discharge DUP-2 in contro!

XI. SYSTEM PERFORMANCE

A. The RICs, chromatograms, tunes and general system performance were acceptable for all instruments and
analytical systems.

Yes No NA X

Not part of this review level

B. The suggested EQLs for the sample matrices in this set were met,

Yes X No NA
EQLs are typical for this method.

XII. TCL. COMPOUNDS

A. The identification is accurate and all retention times, library spectra and reconstructed ion chromatograms
(RIC) were evaluated for all detected compounds.

Yes  No_ NA_ X

Not part of this review level

B. Quantitation was checked to determine the accuracy of calculations for representative compounds in each
internal standards quantitation set.

"Yes_  No_ NA X

Not part of this review level

XIIL TENTATIVELY IDENTIFIED COMPOUNDS

TICs were properly identified and met the library identification criteria,
Yes_.  No NA X

Not part of this review level

XIV. OVERALL ASSESSMENT OF THE CASE .
The laboratory has complied with the requested method. Data are fully usable and no qualifiers have been
added.

The following is noted:

Chain of Custody/Deliverables:
The project manager is informed of the following.

No samples have been qualified due to COC issues. Comments made in previous reports regarding the COCs
used on this project still apply.

Sample Condition:

SDG L08010208 had “yes” checked on the sample receiving checklist for the “correct preservatives used “item.
All of the SDGs stated NA on the Sample Receiving Checklist to whether the samples were pH tested and of

acceptable range. This is normal, since the laboratory cannot check the pH of VOA samples on receipt. Any
such checks are normally conducted at the bench after the samples have been analyzed.

e2MPlq6VOA0408 Page 5 of 6
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Continuing Calibrations:
There is one CCV in which vinyl acetate had a %D outside the 25% validation limit. Since the analyte is not
detected in associated samples, no qualifiers are added.

Matrix Spikes:
There is one MS/MSD pair, this was in control.

LCS Recoveries:
The full target list has been spiked. Only one target is out of limits in one LCS on the high side. It is not
dectected in associated samples and no qualifier has been added.

Method Blanks:
Method blanks are in control.

Field Blanks:
There are two trip blanks, in control.

Field QC:
There was one field duplicate, shown in the table within the body of this report. It was in control.

e2MPlg6VOA0408 Page 6 of 6



982 2¢9

ORGANIC DATA QUALITY REVIEW REPORT
VOLATILE ORGANICS SW-846 METHOD 8260B/5030B and Method 8270C

8260B/50308
SDG: 108040517 (Main Discharge Sample #15), 108040409, 108040486, L08040444, 108040408

8270C
SDG:  L08040517 {(Main Discharge Sample #15)

PROJECT: Mcmphis Defense Depot Interim Remedial Action IRA-4 and Recovery Well, Main Discharge
LABORATORY: Microbac Laboratories (formerly Kemron Environmental Services), Marietta, OH
SAMPLE MATRIX: Water

SAMPLING DATE (Month/Year): April 2008

NO. OF SAMPLES: 8260B/5030B (Waters) — 59 samples including 1 trip blank and 1 rinse blank: Method
8270C: 2 waters )

ANALYSES REQUESTED: SW-846 8260B, 8270C

SAMPLE NO.: See attached result forms and associated edd

DATA REVIEWER: Sammy Huntington and John Huntington (Gateway Enterprises)
QA REVIEWER: Diane Short and Associates Inc. INITIALS/DATE:

Telephone Logs included Yes No X

Contractual Violations Yes No X

The EPA Contract Laboratory Program National Functional Guidelines for Organic Review, 2001, and the
SW-846 Method B260B has been referenced by the reviewer to perform this data validation review. The
EPA qualifiers have been expanded to include a descriptor code and value to define QC violations and their
values, per the approval of the Project Manager. Per the Scope of Work, the review of these samples
includes Level III validation of all chains of custody, calibrations and QC forms referencing the QC limits

in the above documents.

I. DELIVERABLES
A. All deliverables were present as specified in the Statement of Work (SOW), SW-846, or in the project

contract.
Yes X No

This is a Level 11l Report.

e2MPiraOrg0708 Page 1 of 13
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B. Chain of Custody Documentation was complete and accurate.

Yes No X

The project manager is informed of the following and the chain information is to be updated for the project
file.

The chain of custody system used on this project is generated from an electronic sample tracking system.
Previous reports have noted certain deficiencies. The main problems with the earlier versions of these

appear to have been resolved. A few of the sample names are long and are still being truncated. but

otherwise the record appears to be intact and the samples are still identifiable. .

C. Samples were received at the required temperature, preservation and intact with no bubbles.

Yes No X

The most recent repulations (Sce Federal Register, March 12, 2007, 40CFR Part 122) require only that the
temperature of samples delivered to the laboratory be less than 6° C. The sample receipt conditions are fully
compliant with applicable regulations.

SDG: L.08040517 - IS-4-MS main discharge sample, | semi-volatile bottle was received broken. There
appear to be sufficient sample bottles to perform all required analyses.

For some SDGs the Sample Receiving Checklist states “NA” for whether the correct preservatives were
added to the water samples, if the pH was tested on preserved water samples and if the pH ranges acceptable
and some SDGs have “Yes” checked.

pH cannot be checked for 8260B samples on receipt. This is done in the laboratory at run time. In this case
samples are shown on the run logs as being pH <2, so they were properly preserved.

II. ANALYTICAL REPORT FORMS
A. The Analytical Report or Data Sheets are present and complete for all requested analyses,
Yes X  No

B. Holding Times ,
1. The contract holding times were met for all analyses (Time of sample receipt to time of analysis (VOA)

or extraction and from extraction to analysis).
Yes No X

All samples have at least one run within the specified holding time, See item 2 below.

2. The Clean Water Act (40 CFR _136) or method holding times were met for all analyses (14 days from
time of sample collection to analysis or extraction).

Yes No X

Method 8270:

Method §260:

All samples were analvzed initially within holding time. However, a number of samples were either
analyzed at a dilution or analyzed at normal dilution out of hold. The samples affected are shown below,
along with the qualifiers added to the run impacted. Qualifiers are JH#. where # is the number of days past
the 14-day holding time at which analysis was performed. Data could be biased slightly low due to

compound degradation. As samples are kept in a volatile-specific cooler, it is not expected that there would
be any significant impact.

e2MPiraOrg0708 Page 2 of 13
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SDG’ . | SampleID Dilution Factor | Qualifier
| 08040409 | MW-150-83.2-IS-4 | 1 JH4
108040409 | MW-150-83.2:1S-4 | 5 JH5
L08040444 | MW-145-86.6-1S-4 ] 1 JH4
108040444 | MW-33-58-1S-4 1 JH4
L08040444 | MW-76-88.2-15-4 |5 JH9

III. INSTRUMENT CALIBRATION — GC/MS

A. Initial Calibration

1. The Response (RF) and Relative Response Factors (RRF) and average RRF for all compounds for all
analyses met the contract criteria of >0.05 (> 0.01 for the 2001 guidance).

Yes X No NA

Per the project manager, the 2001 EPA CLP validation guidance has been applied to the common “poor
responders”. The validation guidance used for this project allows for a response of 0.01 for these
compounds if spectral integrity can be verified at low concentrations. These spectra are not commonly
provided and are not part of the deliverable for these data sets. The laboratory has been tasked with
providing to the client verification that the 0.01 RF is valid. Given the spectral verification is available, the
data are not qualified for response >0.01 < 0.05. No data have been qualified.

The low-responding compounds are highly water-soluble and capable of hydrogen bonding with water.
This decreases their purge efficiency and results in the relatively low response. The implication of this low

purge efficiency is that a relatively low absolute recovery of such compounds is achieved in the purge step
of the analysis. If this recovery is consistent, reasonable accuracy and precision can be achicved in a given
matrix, which_is indicated for the lab matrix by acceptable recoveries in LCS and calibration checks.
However, this causes these targets to be more sensitive to matrix variations that impact purge efficiency
(such as ionic strength or the presence of varying levels of soluble non-target organic material) than are the
more hydrophobic compounds typically analyzed by this method, and as a result they are more likely to

exhibit matrix bias. The matrix spike behavior of these compounds can be used to judge the impacts of
matrix for this site,

2a.The relative standard deviation (RSD) for the five point calibration was within the 30% limit for the
CCCs.
Yes X No NA

This is a method requirement and indicates that the analvtical system is in control.

2b.The relative standard deviation (RSD) for the five point calibration was within the 30% hmlt for all other

compounds or a linear curve was used.
Yes X No NA

3. The 12 hour system Performance Check was performed as required in SW-846.
Yes X No NA

B. Continuing Calibrations

1. The midpoint standard was analyzed for each analysis at the required frequency and the QC criteria of >
0.05 (>0.01 for the 2001 validation guidance) were met.

Yes X No NA

The CCVs were analyzed at the proper frequency. The same compounds showed response factors < 0.05 as
did in the initial calibrations, but since all were above the 2001 validation limit of 0.01, no quahﬁers have
been added for this.
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2. The percent difference (% D) limits of + 25% were met.

Ycs No X NA

8260:

Vinyl acetate was out low in a number of CCVS. No qualifiers were added, since the target 1s not detected
in associatcd samples. Under such circumstances, no qualifier is added unless the drift 1s so great to make a
possibility of false negatives significant.

8270:

Benzoic acid was out low in one CCV. No qualifiers were added, since the target is not detected in
associated samples. Under such circumstances, no qualifier is added unless the drift is so great to make a
possibility of false negatives significant.

(Meled [90G  |[GCY D |[Bach | Awlbie (%D | CoelifonAddd |
82608 | 108040409 | 4/24/08 WG269373 | Vinyl Acetate 26.2 | None, samples ND
ﬁ WG269770 | Vinyl Acetate 71.0 | None, samples ND
i’_ﬁsﬂ?&& | WG269875 | Vinyl Acetate 54.5 | None, samples ND
LETA WG269021 | Vinyl Acetate 28.9 | None, samples ND
i_?Zé_?O_S WG269190 | Vinyl Acetate 26.9 | None, samples ND
h WG269192 | Vinyl Acetate 30.1 | None, samples ND
@ WG269188 | Vinvi Acetate 41.6 | None, samples ND
m& WG269210 | Vinyl Acetate 41.8 | None, samples ND
L08040486 %’9-%108 WG269536 | Vinyl Aceta;te v | 37.9 | None, samples ND
19:47
LOBOAOSIT | 426708 | wi269582 | Vinyl Acetate | 28.2 | None-samples ND
W | WG269609 | Vinyl Acetate | 57.3 | Nenesamples KD
L08040444 111;"2211(’)08 WG269373 | Vinyl Acetate 6.2 None, samples ND
WD WG269322 | Vinyl Acetate | 385 | None-samples RD
TR | wG269320 | Vinyl Acetate | 419 | Hone-sampleshD
Y | wG269617 | Vinyl Acetate | 610 | Nene-samples ND
8270C | LO8040517 ;h’g(l)/()S WG269897 | Benzoic Acid 36.8 [ None, samples ND

IV. GC/MS INSTRUMENT PERFORMANCE CHECK
The BFB (VOA) or DFTPP (SVOA) performance check was injected once at the beginning of each 12-hour

period and relative abundance criteria for the ions were met.
Yes No NA X

Not included at this review level.
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V. INTERNAL STANDARDS

The Internal Standards met the 100% upper and -50% lower limits criteria and the Retention times were
within the required windows.

Yes No NA X

Not included at this review level,

V1. SURROGATE
Surrogate spikes were analyzed with every sample.
Yes X No

And met the recovery limits defined in the current contract, which are the current laboratory limits.

Yes No X '

8260: Surrogates are recovered high in two samples. In one case detected results are qualified JS#. where #
is the recovery observed. Data could be biased very slightly high although this is right at the edee of the
upper acceptable limit. In the other, no detections are observed and no qualifiers are added.

8270: All surrogates are in control.

Anal\ ‘te
i | —

8260B\5030B | L08040409 | WG269081 | 18 4- 120 JS120
Bromofluorobenzene detects
L08040444 | WG269320 | 33 1.2-Dichloroethane- | 122 None, all

d4 ND

VIii. MATRIX SPIKE/MATRIX SPIKE DUPLICATE

Matrix spike (MS) and matrix spike duplicates (MSD) were analyzed for every analysis performeéd and for
every 20 samples or for every matrix whichever is more frequent.

Yes X No

8260B: There are 4 MS/MSDs which meets the 1:20 ratio.

8270C: There is | MS/MSD which meets the 1:20 ratio

The MS/MSDs present are shown in the table below.

Meled ||90@ |[ClonSwmi D

8260B\5030B | L08040409 | MW-32-65.6-1S4
108040444 | MW-164-72.6-1S-4
] MW-76-88.2-1S-4
_ 108040517 | MAIN DISCHARGE-IS-4
8270C\3510C MAIN DISCHARGE-IS-4

The MS and MSD percent recoveries were within the limits defined in the contract, which are the current
laboratory control chart limits.

Yes No X NA

The full target list has been spiked. Instances where spike recoveries are out of limits are shown in the table
below. In one case, the sample amount is 4x the spike level or greater. In such cases, the recovery cannot
realistically be calculated, because the anticipated normal analytical variability is on the order of the spike
level. Thus no qualifiers are added in these instances. For low recoveries, both non-detects and detects in
the parent sample are qualified as JS#, where # is the recovery. For high recoveries, only detected results in
the parent sample are so qualified. Qualified results may be biased proportional to the recovery observed.
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and nondetects that arc qualified may have a somewhat higher risk than normal of false negatives due to the
observed bias.

The compounds that purge inefficiently that were discussed in the calibration section (these tend to give low
response factors) were recovered within limits in the MS/MSDs. Thus their behavior in the matrix appears
to be acceptable. although the recovery windows are wider for these compounds than for the other targets.

ILely
@licnSamplcl DI FSamp |l FAalyic) 1as || Ol
@JID)
82608 ioso& MW-164-72.6-1S-4 | 25 1,1-Dichlorocthene | OK/67/0K | 1S67 parent
B Carbon 0K/62.3/20.
Carbon OK/62.3/20. _
Tetrachloride 9 J562D21 parent
Isopropylbenzene EKWA/O JS874 parent
Trichloroethene 55/ 10.4/0K | JS10 parent
. -354/- None, sample > 4x
MW-76-88.2-1S-4 | 14 Trichloroethene —203’,01( spike
R Bis (2- /
8270C L0804051 | Main Discharge- 15 chloroethyoxy) OK/37.7/0 JS38 parent
1 1S4 Methane K :

The MSD relative percent differences (RPD) were within the defined contract limits.
Yes No X NA

Those RPDs that are out are only qualified if the recovery is also out of limits. As the RPD increases, the
matrix precision decreases.

The MS/MSD were client samplés.
Yes X No NA,

VHI. LABORATORY CONTROL SAMPLE
A. Laboratory Control Samples (LCS) was analyzed for every analvysis performed and for every 20 samples.
Yes X No

The L.CS percent recoveries were within the limits defined in the contract (the MS limits are used as a
reference or laboratory-specific limits for this matrix are defined).

Yes No X

Both 8260B and 8270C had a few analytes that were out low in one batch, and 82608 had one batch with
acetone recovered high in the LCS. When the recovery of the LCS is high, this suggests a possible high lab
bias and if the impacted analyte is not detected in associated samples, no qualifier is issued. In this case,
acetone was either not detected or the detections were qualified “U” due to method or field blank

contamination. Hence no qualifier is added. For the low recoveries, the target is qualified as JL# in all
associated samples and may be biased low.
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R260B [L08040409 ig 38.4044.46- [ 0100 carbon disulfide 56.1 i";fc ?1 all samples in
50-60 WG269190Acctone 11(3 8/136/0 Eone, all U or qualified
8270C (L.08040517 ALL WiG269897 2-Chloronaphthalene 479 JL48 samples in batch
Bis (2-chloroethyoxy) 35.6 136 samples in batch
methane 220 SANPIES 1N batch
Phenol 18.9 JL 19 samples in batch
IX. BLANKS

A. Method Blanks were analyzed at the required frequency and for each matrix and analysis.
Yes X No

B. No blank contamination was found in the Method Blank.
Yes No X
8270C: The method blank is in control.

8260B: Contamination was observed in some method blanks indicated in the table, below the reporting
limit. Whenever methylene chloride or acetone is detected in associated samples at a level less than 10x the
method blank (corrected for dilution), the result is qualified as UB#, where # is the corrected method blank
level. Such results are usable as nondetects. Qualifiers added are summarized in the table below. For other
targets, the factor used is 5x. In several cases, there are too many targets detected in the method blank to list
in the table. These are mainly long-retention time analytes such as 1.2.3-trichlorobenzene and naphthalene
that may be carryover from previously-run standards. Only a few samples appear to be similarly impacted.

£2608 L08040409|11,18.20.21 WG269232 -l-‘;‘& 37F None, ND
B S —— —— |trichlorobenzene
1.2.4-
Jg_gichlorobenzene 27 F None, ND
Hexachlorobutadiene L33F [None, ND
[Naphthalene 29 F [None, ND
éLﬂS (WG269373 |Acetone BE !UB3 detect :
-8 WG269021 [Too many to list Only acetone qualified
e UB.27
50-60 (WG269190 |Too many to list None, ND
several samples
38.40-49 WG269192 [Too many to list qualified UB#; see
EDD '
272§’930 3% WG269188 [Methylene chloride UB.28 detection
L08040486(1-12 (W(G269445 |Acetone .80F UB2.8 detection
13-15 'WG269536 |Acetone .35F [None, ND
L08040517|14,18-22, 24.25[WG269609 pe2=- 244F  [None.ND
Trichlorobenzene =
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Midied 00

L

L08040444 1-3, 12, 31 WG269373 Acetone UB3 detects
several samples
4-10,13,14 'WG269322 [Too many to list qualified UB#; sce
EDD
%%%): (W(G269320 [Bromomethane 0.63 F |UB.63 detects
Methylene chloride 031F |UB# detects

C. If Ficld Blanks were identified. no blank contamination was found.

Yes No X

8260: There were 4 trip blanks and 2 rinse blank. A number of detections are observed, which are used to
qualify associated samples using the same criteria as are used for method blanks. Qualified results from trip
blanks are of the form UTB#, and for rinse blanks UFB#, to distinguish the qualifiers from those arising
from method blanks.

8270: There were no field blanks.

L08040409 TBO041108-15- IS_ 40 1,3,5-Trimethylbenzene |.313 None, UB from MB
3 UTB3.1 detections
Acetone 3.09 not qualified from
MB
Bromoform .894 None, samples ND
Bromomethane 718 UTB.71 detects
Dibromochloromethane |.598 None. ND in
_— samples
Methylene chloride 718 None, UB from MB
Styrene .649 UTB.65 detect
RB1-IS-4 54 1,4-Dichlorobenzene 1.70 UFBL.7 detects
Benzene 288 UFB.29 detects
Ethylbenzene .309 None, samples ND
UFB.74 results <
Toluene 240 S PR
L08040486 | P-041308 |4 Acetone 259  [None.NDin
——|18-4 - samples
Dibromochloromethane |.427 None, ND in
B — samples
Methylene chloride ~ [3.91  |Nene.NDin
samples
L08040517 (L0608 o3 |1 4 Dichlorobenzene [ 127  [UTBL13 deteets
Bromoform 1.38 None. ND in
e samples
Dibromochloromethane |1.02 None, ND in
sample
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M
Methylene chloride 4,13 [Nene. NDin
samples
TB-041408- None, TB qualified
L08040444 __iS_-d:— 31 Acetone 4.47 UB from MG
Methylene chloride 6.33 None, UB from MB
RB2-1S-4 32 1.3.5-Trimethyibenzene | 308  |[None. ND in
— samples
Bromomethane .645 None, UB from MB
Methylene chloride 1.57 None, UB from MB
Toluene .365 UFB.37 detection
X. FIELD QC

If Field duplicates were identified, they met guidance RPD of < 35% for water or < 50% for soils. For
values reported at < 5 x the reporting limit (RL), a difference of 2 x RL is used as guidance (4 x RL for
soils). Data are not qualified for field duplicates as these are evaluated for the total project by the client.
Yes No X NA

8260B: There are eight samples identifiable as ficld duplicates. Some samples do show outliers but in each
case there are many detections and the other detections meet criteria.

8270C: _There is one field duplicate, which is in control.

Sampiel D) ] &omments
1.1-DCE 4.4 in DUP, ND in
L0804040 sample: chloroform 1.3 in DUP,
22608 _9—"—‘ MW-159-81.1-1S4 DUP 1 ND in sample:trans-1 2-DCE
RPD 39%
;‘080& MW-167-76.5-15-4 DUP2 In control
I;M MW-44-69-1S-4 DUP3 In control
Wm MW-31-71,6-1S-4 DUP4 TCE RPD 42%
Chloroform 1.9 in DUP, ND in
sample: 1,2-DCE RPD 43%:
;OJ)M_Q MW-150-90.5-1S-4 DUPS tetrachloroethene RPD 37%:trans-
= 1,2-DCE 4.4 in DUP. ND in
sample
ioso& MW-157-74.8-1S-4 DUP 6 - |In control
Igosoﬂ MW-165A-73.9-IS4  |{DUP7 In control
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In control; Note that DUPS is
impacted by a number of
detections below the POL that
appear to be false positives.
QLQ&‘MQ MW-170-77.7-1S-4  |DUPS8 Some are qualified due to blank
= issues, some are not. These do
not impact the field duplicate
comparison since they are below
POL.
MW-236-1S-4 DUP9 In control, all ND
MAIN DISCHARGE-IS- |DUP-2-MAIN DISCHARGE-
MAIN DISCHARGE-IS- |DUP-2-MAIN DISCHARGE-
8270C 4 IS-4

In control, all ND

X1. SYSTEM PERFORMANCE
A. The RICs, chromatograms, tunes and general system performance were acceptable for all instruments

and analytical systems.
Yes No NA X

Not part of this review level

B. The sugpested EQLs for the sample matrices in this set were met.

Yes X  No NA

Dilutions were necessary in some cases to achieve the proper guantification of high-level targets, which
raises the EQLs for all other targets in the run. Only the results that are in the calibration range have been
reported by the laboratory, but the undiluted results have been used for nondetected targets and results that
are in range at that dilution.

XII. TCL COMPOUNDS

A. The identification is accurate and all retention times, library spectra and 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 NA X

Not part of this review level

XIV. OVERALL ASSESSMENT OF THE CASE

The laboratory has complied wi_th the requested method, Data are fully usable after consideration of
qualifiers. The following is noted:

Chain of Custody/Deliverables:
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The project manager is informed of the following and the chain information is to be updated for the project
file,

The chain of custody system used on this project is generated from an electronic sample tracking system.
Previous reports have noted certain deficiencies. The main problems with the earlier versions of these
appear to have been resolved. A few of the sample names are long and are still being truncated, but
otherwise the record appears to be intact and the samples are still identifiable.

Samplc¢ Condition:
The most recent regulations (See Federal Register, March 12, 2007, 40CFR Part 122) require only that the

temperature of samples delivered to the laboratory be less than 6° C. The sample receipt conditions are fully

compliant with applicable regulations.

SDG: 108040517 - IS-4-MS main discharge sample, 1 semi-volatile bottle was received broken. There
appear to be sufficient sample bottles to perform all required analyses.

For some SDGs the Sample Receiving Checklist states “NA” for whether the correct preservatives were
added to the water samples, if the pH was tested on preserved water samples and if the pH ranges acceptable
and some SDGs have “Yes” checked.

pH cannot be checked for 8260B samples on receipt. This is done in the laboratory at run time. In this case
samples are shown on the run logs as being pH <2, so they were properly preserved.

Holding Times
Method 8270:

Method 8260:

All samples were analyzed initially within holding time. However, a number of samples were either
analyzed at a dilution or analyzed at normal dilution out of hold. The samples affected are shown below,
along with the qualifiers added to the run impacted. Qualifiers are JH#, where # is the number of days past
the 14-day holding time at which analysis was performed. Data could be biased slightly low due to
compound degradation. As samples are kept in a volatile-specific cooler, it is not expected that there would

be any significant impact,

Continuing Calibrations:

8260:

Viny! acetate was out low in a number of CCVS. No qualifiers were added, since the target is not detected
in associated samples. Under such circumstances, no qualifier is added unless the drift is so great to make a
possibility of false negatives significant.

8270:

Benzoic acid was out low in one CCV. No qualifiers were added, since the target is not detected in
associated samples. Under such circumstances, no qualifier is added unless the drift is so great to make a

possibility of false negatives significant.

Surrogate Recoveries:

8260: Surrogates are recovered high in two samples. In one case detected results are qualified JS#, where #
is the recovery observed. Data could be biased very slightly high although this is right at the edge of the
upper acceptable limit. In the other, no detections are observed and no qualifiers are added.

8270: All surrogates are in control.

Matrix Spikes:
8260B: There are 4 MS/MSDs which meets the 1:20 ratio.
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8270C: There is 1 MS/MSD which meets the 1:20 ratio

The full tarpct list has been spiked. Instances where spike recoveries are out of limits are shown in the table
within the mairix spike section of this report. In one case, the sample amount is 4x the spike level or
greater. In such cases, the recovery cannot realistically be calculated, because the anticipated normal
analytical variability is on the order of the spike level. Thus no gualifiers are added in these instances. For
low recoveries, both non-detects and detects in the parent sample are qualified as JS#, where # is the
recovery. For high recoveries, only detected results in the parent sample are so qualified. Qualified results
may be biased proportional to the recovery observed, and nondetects that are qualified may have a
somewhat higher risk than normal of false negatives due to the observed bias.

The compounds that purge inefficiently that were discussed in the calibration section (these tend to give low

response factors) were recovered within limits in the MS/MSDs. Thus their behavior in the matrix appears
to be acceptable, although the recovery windows are wider for these compounds than for the other targets.

For the MS/MSD pairs, those RPDs that are out are only qualified if the recovery is also out of limits. As
the RPD increases, the matrix precision decreases.

Method Blanks:
§270C: The method blank is in control.

8260B: Contamination was observed in some method blanks indicated in the table, below the reporting
limit, Whenever methylene chloride or acetone is detected in associated samples at a level less than 10x the

method blank (corrected for dilution), the result is qualified as UB#, where # is the corrected method blank

level. Such results are usable as nondetects. Qualifiers added are summarized in the table below. For other
targets, the factor used is 5x. In several cases, there are too many targets detected in the method blank to list
in the table. These are mainly long-retention time analvtes such as 1,2 3-trichlorobenzene, naphthalene, and
n-propylbenzene that may be carrvover from previously-run standards. Only a few samples appear to be
similarly impacted.

Field Blanks:

8260:; There were 3 trip blanks and 1 rinse blank. A number of detections are observed, which are used to
ualify associated samples using the same criteria as are used for method blanks. Qualified results from tri

blanks are of the form UTB#, and for rinse blanks UFB#. to distinguish the qualifiers from those arising

from method blanks. .

8270: There were no field blanks.

LCS Recoveries:
Both 8260B and 8260C had a few analvtes that were out low in one batch, and 8260B had one batch with

acetone recovered high in the I.CS. When the recovery of the L.CS is high, this suggests a possible high lab

bias and if the impacted analyte is not detected in associated samples, no qualifier is issued. In this case,
acetone was either not detected or the detections were qualified “U” due to method or field blank

contamination. Hence no qualifier is added. For the low recoveries, the target is qualified as JL# in all
assoctated samples and may be biased low.

EQLs:

Dilutions were necessary in some cases to achieve the proper quantification of high-level targets, which
raises the EQLs for all other targets in the run. Only the results that are in the calibration range have been
reported by the laboratory, but the undiluted results have been used for nondetected targets and results that
are in range at that dilution.
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Field QC:

8260B: There are 10 samples identifiable as ficld duplicates. Some samples do show outliers but in each
case there are many detections and the other detections meet criteria.
8270C: There is one field duplicate, which is in control.
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INORGANIC DATA QUALITY REVIEW REPORT
METALS BY ICP, ICPMS, and Mercury

SDG: L08040517

PROJECT: Memphis Defense Depot, Main Discharge: for e2m, Texas

LABORATORY: Microbac (formerly Kemron) Laboratories, Marietta, OH

SAMPLE MATRIX: Water SAMPLING DATE (Month/Year). 04/2008

ANALYSES REQUESTED: SW-846 Method 6010 (ICP), 6010 (ICPMS), 7470A

NO. OF SAMPLES: _2 Total Water

SAMPLE NO: Main Discharge-1S-4, DUP-2-15-4

DATA REVIEWER: Diane Short

QA REVIEWER: Diane Short and Associates Inc. INITIALS/DATE:

Telephone Logs included Yes No X
Contractual Violations Yes No X

The project Sampling and Analysis Plan (SAP), the EPA Contract Laboratory Program National Functional
Guidelines for Inorganic Review, 2002 and the SW-846 Methods have been referenced by the reviewer to
perform this data validation review. The EPA qualifiers have been expanded to include a descriptor code and
value to define QC violations and their values, per the approval of the Project Manager. Per the Scope of
Work, the review includes validation of all calibrations, chains of custody (for sample holding time and
preservation only), and QC forms referencing the above documents.
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I. DELIVERABLES

All deliverables were present as specified in the Statement of Work or project contract.
Yes X No
The following is noted for clarification:

Per the contract, all packages were reviewed for holding time, summary QC and calibration (Level III).
No raw data were required for review, nor were raw data required for submission. The laboratory has
submitted CLP-type summary forms for ICP and ICP/MS and mercury.

There are 16 ICP analytes, 3 [CP/MS analytes and mercury by CVAA

II. CALIBRATIONS

A. All initial instrument calibrations were performed as defined in the contract or Statement of Work
(SOW). All correlation coefficients of the 3 point curve were > 0.995.

Yes. X No_ NA

No raw data were required to evaluate this requirement. No % RSD data were submitted for the ICPMS
and none have been required for Level II1.

B. The initial calibration verification (ICV) and continuing calibration verification (CCV) standards were
analyzed at the required frequency.

Yes_ X  No__

Sequencing was not required, but sufficient calibrations were present to verify that the frequencies were
met for client samples.

C. And the ICV and CCV standard percent recovery results were within the required control limits of 90 —
110% (Mercury 80 — 120%).

Yes. X No
Note that a 4 point + blank curve was also submitted for the ICP and ICPMS analyses. All had
correlation coefficients of > 0.005

1. CRDL STANDARDS

The 2 x CRDL standards were analyzed as required in the SOW.

Yes No___NA X

Not required for Level IIT, but was present only for thallium and is acceptable. Note that a low level
standard is included in'the 4 point curve noted above. Arsenic does not contain a 0.005 standard as do all
the other analytes with an MDL of 0.005. A 0.008 (no units given in table) standard is present and
arsenic has only a 3 point curve + blank. It is possible the 0.005 MDL is not within the sensitivity of the
instrument. The curve is acceptable and no further action is taken.

IV. BLANKS
Note: the highest blank associated with any particular analyte is used for the qualification process and is
the value entered after the "B" blank descriptor.

A. The initial calibration blanks (ICB) and continuing calibration blanks (CCB) were analyzed at the
required frequency.

Yes X No  NA

Sequencing was not required, but sufficient calibration blanks were present to verify that the frequencies
were met for client samples.

B. And the ICB and CCB results were within the required control limits.
Yes  No_X_NA
e2MPmdMet 0708 2
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Onc CCB was detected for mercury at 0.117 ug/l. There are no detected results reported for mercury and
no qualifier is required.

C. And all analytes in the Leach Blank were less than the CRDL, or less than 2x the instrument detection
limit (IDL), whichever is lower.

Yes No__ NA_ X

No TCLP analysis was performed.

V. PREPARATION BLANKS
A. Preparation blanks were prepared and analyzed at the required frequency.
Yes X No

B. And all analytes in the preparation blank were less than the CRDL, or less than the instrument
detection limit (IDL), whichever is lower.

Yes X No

There was an unacceptable preparation blank for arsenic and the samples were re-analyzed with an
acceptable blank. Only re-analyses data have been submitted to the client.

C. Field, trip, decon rinse or other field blanks are contained and identified in the package.
Yes No NA X
There is not a field blank in this data set.

D. And the reported results are less than the CRDL or less than the IDL, whichever is lower.
Yes_  No_ NA X

VIA. ICP INTERFERENCE CHECK SAMPLE
A. The Interference Check Sample (ICS) was analyzed as required in the SOW or contract.
Yes X No NA

B. And the ICS percent recovery results were reported for all required ICS analytes and were within
required control limits of 80% to 120%.
Yes X No NA

C. ICP analysis results for analytes not required to be present in a given ICS standard were within
acceptable limits.

Yes No  NA X

Not requested by client and data not pr0v1ded by laboratory.

VIB. INTERELEMENT CORRECTION FACTORS

The Interelement Correction Factors are included and complete for all possible interferent analytes.
Yes No  NA X

Review of possible other contaminants was not requested by the client.

VII. SPIKE SAMPLE RECOVERY

A. A matrix (pre-digestion) spike sample was analyzed for each digestion group and/or matrix or as
required in the SOW,
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Yes_ X  No ’
The client sample Main Discharge was used for the MS/MSD.

B. And the Matrix spike percent rccoveries were within the required control limits of 75 — 125%.

Yes_ X No NA

Note that non-client samples were used for the arsenic re-analyses. The client sample from the original
analysis has becn used for qualification as it accurately represents the sample matrix.

B. A Post-digest spike was analyzed if required.
Yes X No NA '

C. The MS/MSD samples included client samples
Yes X No  NA

VIII. DUPLICATES

A. Matrix (pre-digestion) duplicate samples were analyzed at the required frequency
Yes X No
The laboratory runs MS/MSD samples.

B. And the Matrix duplicate relative percent differences (RPD) were within the required control limits
(Water 20%, Soil 35%) or the RL limits were met if the duplicate values are < 5 x RL. If the cither one of
the duplicate results are < 5 X RL, the RPD is not used. The QC limit used is the difference between the
original and the duplicate results (+ the RL) for water and (+ 2X the RL) for soils.

Yes_X__No_  NA
IX. LABORATORY CONTROL SAMPLE

A. Laboratory control samples (LCS) were analyzed at the required frequency.
Yes X  No_ :

B. And LCS recoveries were within the required control limits of 80 to 120%.
Yes_ X No

X. ICPMS INTERNAL STANDARDS

Internal standards were added to all client and QC samples and were within the required limits of 60 —
125%.

Yes X No  NA
A full list of IS recoveries in provided in summary form.

XI. ICP SERIAL DILUTION

A. ICP Serial Dilutions have been analyzed at the required frequency if the analyte concentrations are
greater than 50 x IDL (x 100 for ICPMS).

Yes X No NA

Dup-2-Main Discharge was used for the serial dilution.

B. And the percent difference criteria of + 10 % have been met.
Yes_ X No NA

C. The serial dilution analyses were on client samples
eZMPmdMet 0708 4
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Yes X No

Note that non-client samples were used for the arsenic re-analyses. The client sample has been used for
qualification as it accurately represents the sample matrix. S

XII. INSTRUMENT DETECTION LIMITS

A. The Instrument Detection Limits have met the Quarterly reporting requirements.
Yes_ X No NA__

This was determined to be acceptable during the contractual process.

B. And all sample results have met the required detection limits (CRDL).
Yes X No NA
No dilutions were performed

XIH. PREPARATION AND ANALYSIS LOGS
A. All samples were prepared or analyzed within the required holding times referencing the SOW (time

of sample receipt to preparation/distillation).
Yes . X No

B. All samples were analyzed within the 40 CFR 136 (Clean Water Act) or method recommended holding
times (time of sample collection to date of analysis).
Yes X No

C. Chains of Custody (COC)

1. Chains of Custody (COC) were reviewed and all ficlds were complete, signatures were present and cross
outs were clean and initiafed.

Yes X No

2. Samples were received at the required temperature and preservation.
Yes. X No

XIV. FIELD QC _

A. Field QC samples (duplicates, SRMs) were identified.

Yes_ X No_

The field duplicates are identified as Main Discharge and DUP-2-Main Discharge.

B. Field duplicates were within a guidance limit of < 35% RPD limit for water or <50% RPD limit for
soil. If values are <5 x RL, the water limit is + 2 x RL and the soil limit is +4 x RL. Final determination
will be made by the project manager.

Yes X No NA

XV. GENERAL COMMENTS
The laboratory has complied with the requested methods and the quality of the data is acceptable. No
qualifiers have been added.

The following is noted for clarification
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Per the contract, all packages were reviewed for holding time, summary QC and calibration (Level 11T},
No raw data were required for revicw, nor were raw data required for submission. The laboratory has
submitted CLP-type summary forms for ICP and ICP/MS and mercury.

Therc are 16 ICP analytes, 3 ICP/MS analytes and mercury by CVAA

Blanks
One CCB was detected for mercury at 0.117 ug/l. There arc no detected results reported for mercury and
no qualifier is required.

Low Level Standard

CRDL check is technically not required for Level 111, but was present only for thallium and is acceptable.
Note that a low level standard is included in the 4 point curve noted in the text. Arsenic does not contain
a 0.005 standard as do all the other analytes with an MDL of 0.005. A 0.008 (no units given in tabic)
standard is present and arsenic has only a 3 point curve + blank. Tt is possible the 0.005 MDL is not
within the sensitivity of the instrument. The curve is acceptable and no further action is taken,

e2MPmdMet 0708 6
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ORGANIC DATA QUALITY REVIEW REPORT
VOLATILE ORGANICS SW-846 METHOD 8260B/5030B and Method 8270C

8260B/5030B
SDG: L08100: 573 {includes Main Discharge), 600, 653, 693
L08060: 542

1.08070: 159 (main discharge)

8270C
SDG:  LO8100: 5373 (Main Discharge)

PROJECT: Memphis Defense Depot Interim Remcdial Action JRA-5 and Recovery Well, Main Discharge

LABORATORY: Microbac Laboratories (formerly Kemron Environmental Services), Marietta, OH

SAMPLE MATRIX: Water

SAMPLING DATE (Month/Year): June, October 2008

NO. OF SAMPLES: 8260B/5030B (Waters) — 116 samples including 6 trip blanks; Method §270C: 2 waters

ANALYSES REQUESTED: SW-846 8260B, 8270C

SAMPLE NO.: See attached result forms and associated edd

DATA REVIEWER: Sammy Huntington and John Huntington

QA REVIEWER: Diane Short and Associates Inc. INITIALS/DATE:

Telephone Logs included Yes No X
Contractual Violations Yes No X

The EPA Contract Laboratory Program National Functional Guidelines for Organic Review, 2001, the project
QAPP (11/05) and the SW-846 Method 8260B and 8270C have been referenced by the reviewer to perform this
data validation review. The EPA qualifiers have been expanded to include a descriptor code and value to define
QC violations and their values, per the approval of the Project Manager. Per the Scope of Work, the review of
these samples includes Level III validation of all chains of custody, calibrations and QC forms réferencing
the QC limits in the above docurments.
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I. DELIVERABLES

A. All deliverables were present as specified in the Statement of Work (SOW), SW-846, or in the project
contract.

Yes X No

This is a Level I Report.

The instrument initial calibration forms for instrument #14 did not print to hardcopy in any of the data packages.
The PDF supplied by the laboratory contained this form for all packages and was used to conduct the review for
this instrument. Data are, therefore, present but not in the hard copy deliverable.

B. Chain of Custody Documentation was complete and accurate.

Yes X  No_

Chains are acceptable with the following notation,

SDG LO8100573: Sample Receipt Form stated, “Received 3 VOAs — sample MW-37-173-25-1S-5 on
10/17/08 at 12:33 = that is not on COC.* The project manager is updating the Chain to reflect the additional

sample.

The following is noted:

The chain of custody system used on this project is generated from an electronic sample tracking system.
Previous reports have noted certain deficiencies. The main problems with the earlier versions of these appear to
have been resolved.

There is a gap between relinquished and received but an Airbill number is on the sample receipt form and is
acceptable.

C. Samples were received at the required temperature, preservation and intact with no bubbles.
Yes X No
The most recent regulations (See Federal Register, March 12, 2007, 40CFR Part 122) require only that the

temperature of samples delivered to the laboratory be less than 6° C. The sample receipt conditions are fully

compliant with applicable regulations.

There is an inconsistency in the Jog-in forms. For some SDGs the Sample Receipt Form states “NA™ or “Yes”
for the following:

“ if the pH ranges acceptable’ reviewer notes pH cannot be checked for 8260B samples on receipt. This is done
in the laboratory at run time.

* if custody seals were intact. © The reviewer does not have adequate information to evaluate this item.

II. ANALYTICAL REPORT FORMS
A. The Analytical Report or Data Sheets are present and complete for all requested analyses.
Yes _X_ No

B. Holding Times

1. The contract holding times were met for all analyses (Time of sample receipt to time of analysis (VOA) or
extraction and from extraction to analysis).

Yes_ X No

The laboratory notes a number of cases in which holding times were exceeded by a few hours. However, the
general policy of EPA is that for samples having holding time requirements expressed in days, the holding time
calculation is to be made to the nearest day. In all these instances, when calculated in that manner, the samples

are in hold and no qualifiers are added.
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2. The Clean Water Act (40 CFR 136} or method holding times were met for all analyscs (14 days from time of
sample collection to analysis or extraction).

Yes X No_

Sec the above section.

For TB-101608-1S-5 in SDB L08100574 there are two runs reported in the hardcopy data and in the EDD. One
analysis was conducted within holding time but has one low surrogate. The laboratory reanalyzed the sample,
but the analysis date in the EDD and the analysis date in the hardcopy do not agree. In the hardcopy the
reanalysis is reported as 11/07/08, which is 8 days after hold time expiration. In the EDD, the analysis date is
reported as 10/30/08, which is in hold. The Casc Narrative indicates that the analysis was 2.4 hrs after hold
time expiration, and so no indication of a later holding time is indicated. The method blank summaries do not
include a run for 11/7/08, so we have concluded tentatively that this is a hardcopy error and the runs are both
within hold. No hold time qualifiers are applied.

III. INSTRUMENT CALIBRATION — GC/MS

A Initial Calibration

1. The Responsc (RF) and Relative Response Factors (RRF) and average RRF for all compounds for all
analyses met the contract criteria of >0.05 (> 0.01 for the 2001 guidance).

Yes X No_ NA

Per the project manager, the 2001 EPA CLP validation guidance has been applied to the common “poor
responders”. The validation guidance used for this project allows for a response of 0.01 for the “poor
responders” 1f spectral integrity can be verified at low concentrations. These spectra are not commonly
provided and are not part of the deliverable for these data sets. The laboratory has been tasked with providing
to the client verification that the 0.01 RF is valid. Given the spectral verification is available, the data are not
qualified for response >0.01 < 0.05. No data have been qualified.

The low-responding compounds are highly water-soluble and capable of hydrogen bonding with water. This
decreases their purge efficiency and results in the relatively low response. The implication of this low purge
efficiency is that a relatively low absolute recovery of such compounds is achieved in the purge step of the
analysis. If this recovery is consistent, reasonable accuracy and precision can be achieved in a given matrix,
which is indicated for the lab matrix by acceptable recoveries in LCS and calibration checks. However, this
causes these targets to be meore sensitive to matrix variations that impact purge efficiency (such as ionic
strength or the presence of varying levels of soluble non-target organic material) than are the more hydrophobic
compounds typically analyzed by this method, and as a result they are more likely to exhibit matrix bias. The
likelihood of matrix bias for these compounds in this site matrix is assessed in the MS/MSD section of this
report.

2a.The relative standard deviation (RSD) for the five point calibration was within the 30% limit for the CCCs.
Yes X No NA
This is a method requirement and indicates that the analytical system is in control.

2b.The relative standard deviation (RSD) for the five point calibration was within the 30% limit for all other
compounds or a linear curve was used. .

Yes X No NA
3. The 12 hour system Performance Check was performed as required in SW-846.
Yes X No NA
B. Continuing Calibrations

1. The midpoint standard was analyzed for each analysis at the required frequency and the QC criteria of > 0.05
(>0.01 for the 2001 validation guidance) were met.

Yes X  No NA
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The CCVs were analyzed at the proper frcquencS(. The same compounds showed response factors < 0.05 as did
in the initial calibrations, but since all were above the 2001 validation limit of 0.01, no qualifiers have been
added for this. N ) -

2. The percent difference (%D) limits of -+ 20% were met. The 2001 NFG also allow for 40% D for the poor

responders (pr). For other compounds the QAPP notes rejection of detected compounds with %D > 40%.
Yes No_ X NA
A number of %D results arc out of limits. Qualifiers added are shown in the table below, If the bias is high or
if the bias is low enough that the potential for false positives is negligible, no qualifiers are added for non-
detects. The qualifier used is JC#, where # is the %D observed. The qualifier indicates a variability to the
instrument response, in these cases, a slight high shift,

CeV]Date | OGElD ]

8260B |L08100573| 10/29/08 23:24 |WG286406 | 1,2,3-Trichlorobenzene | 29.4 high none, ND
1,2,4-Trichlorobenzene | 31.7 | high none, ND
1,2,4-Trimethylbenzene | 28.8 | high none, ND
1,3.5-Trimethylbenzene | 26.8 | high none, ND
n-Butylbenzene 36.8 | high none, ND
Naphthalene 39.2 | high none, ND

p-lsopropyltoluene 28.0 | high none, ND{pr)
10/30/08 12:41 | WG286487 1 1,2,3-Trichlorobenzene | 28.1 | high none, ND
1,2,4-Trichlorobenzene | 30.1 | high none, ND
1,2,4-Trimethylbenzene | 28.5 | high none, ND
1,2-Dichlorcethane 29.3 | high none, ND
1,3,5-Trimethylbenzene | 25.2 | high none, ND
Bromodichloromethane | 25.1 high none, ND
n-Butylbenzene 32.7 | high none, ND
Naphthalene 38.6_| high none, ND

Vinyl Acetate 25.4 | high none, ND(pr)
LOB100600| 10/31/08 9:23 | WG286568 n-Butylbenzene 30.3 | high none, ND
Naphthalene 31.6 | high none, ND
10/31/08 13:04 | WG286581 | Dichlorodifluoromethane | 30.0 | low none, ND
10/31/08 23:13 | WG286673 Bromoform 27.1 | high none, ND
1.2,3-Trichlorobenzene | 26.1 | high none, ND

1,2-Dichloroethane 27.8 | high JC28 detect
Dibromochloromethane | 25.6 | high none, ND
Dichlorodifluoromethane | 30.8 | low none, ND
Naphthalene 42.8 | high none, ND
111108 12:15 | WG286692 2-Hexanone 35.4 | high nohe, ND

Acetone 25.6 | high none, ND (pr)

2-Butanone 37.7_| high none, ND (pr)
11/2/08 14:19 | WG288707 Vinyl Acetate 26.4 | low none, ND
LO8100693 | 11/4/08 8:53 [WGE286839 Bromomethane 54.8 | high none, ND
Chloromethane 34.8 | high none, ND
Dichlorodiflucromethane | 29.8 | high none, ND
Trichlorofluoromethane | 25.9 | high none, ND

Vinyl Acetate 47.6 | high none, ND (pr)

L08100653 | 11/1/08 12:15 | WG286692 2-Hexanone 35.4 | high nonhe, ND {pr)
Acetone 25.6 | high None, (pr)
2-Butanone 37.7 | high none, ND

11/2/08 14:19 | WG286707 Vinyl Acetate 264 | low none, ND (pr)

8270C |LOB100573| 10/27/08 9:35 | WG286249 Benzoic Acid 384 | low none, ND (pr)

IV. GC/MS INSTRUMENT PERFORMANCE CHECK
The BFB (VOA) or DFTPP (SVOA) performance check was injected once at the beginning of each 12-hour
period and relative abundance criteria for the ions were met.
Yes_ X No_ NA
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V.INTERNAL STANDARDS
The Intcrnal Standards met the 100% upper and -50% lower limits criteria and the Retention times were within
the required windows.

Yes X No NA

VI. SURROGATE

Surrogate spikes were analyzed with every sample.
Yes X  No
And met the recovery limits defined in the QAPP of 70 — 130%.

Yes No X

8260B: Surrogates were out of laboratory limits in a number of samples, mainly high. Only data that exceed
the QAPP limits are qualified. When a surrogate is out of limits high, all detected targets in the sample are
qualified as JS#, where # is the recovery (%R). When a surrogate is out of limits low, all detected and non-
detected results in the sample are so qualified. Results may be biased roughly proportional to the magnitude of
the recovery.

lCliEndsample)IOR| SUrrogate, R Aualifiers
el b Bl

L08100573 MW-148-86.35-1S-5 | 1,2-Dichloroethanedd | 125* | None |
LO8100573 -29 MW-161-82-1S-5 1.2-Dichloroethane-d4 | 123* None
L0O8100573 -29 MW-161-82-1S-5 1,2-Dichloroethane-d4 | 125* None
L08100573 -48 TB-101608-1S-5 Dibromofluoromethane | 73* None
LO8100600 -09 MW-130-70.25-1S-5 | 1,2-Dichloroethane-d4 | 130* None
L08100600 -10 MW-145-90.75-1S-5 | 1,2-Dichloroethane-d4 | 128* None
L08100600 -1 MW-149-92.15-1S-5 | 1,2-Dichloroethane-d4 | 132* None, ND
LO8100600 -22 MW-158A-88.25-13-5| 1,2-Dichlorcethane-d4 | 128* None
LO8100600 -25 MW-159-81.85-1S-5 | 1,2-Dichloroethane-d4 | 130* None
L0B100600 -26 MW-160-84.35-1S-5 | 1,2-Dichloroethane-d4 | 132* J85132 detects
L08100600 -06 MW-54-90.25-15-5 | 1,2-Dichloroethane-d4 | 124* None
LO8100600 -08 MW-79-93.25-1S-5 | 1,2-Dichloroethane-d4 | 129* None
LO8100600 -03 TB-101508-15-5 1,2-Dichloroethane-d4 | 120* None

VIL. MATRIX SPIKE/MATRIX SPIKE DUPLICATE

Matrix spike (MS) and matrix spike duplicates (MSD) were analyzed for every analysis performed and for

every 20 samples or for every matrix whichever is more frequent.

Yes X

No

8260B: There are 8 MS/MSDs which meets the 1:20 ratio.
8270C: There ts | MS/MSD which meets the 1:20 ratio

The MS/MSD:s present are shown in the table below,

[ o | Glgcupdd | lsuhb |

8260B\5030B L08100573 MAIN DISCHARGE-IS-6 L08100573-13
L08100573 RW-4-15-5 L08100573-05
LG8100600 MW-156-67.75-1S-5 L0B8100600-18
L08100600 MW-158A-88.25-1S-5 L08100600-22
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LO8100600 MW-166A-78.17-18-5 L08100600-30

LO8100653 MW-10-1S-5 L08100653-02

LO8100693 MW-230-18-5 L08100693-03

L0807159 MAIN DiSCHARGE L0O8070159-01

8270C\3510C LO8100573 MAIN DISCHARGE-IS-5 LO8100573-13

The MS and MSD percent recoveries were within the limits defined in the QAPP of 70 — 130% with 5
compounds allowed to be within 60 — 140%.

Yes No_ X NA

The table below shows the qualifiers added to parent samples only for MS/MSD outliers. A number of targets
are out of limits, but in some instances the parent sample is > 4x the spike level. In such cases, no qualifier is
added because the spike is of the order of the normal variability of measurement and recovery calculations are
not meaningful. In other cases the recoveries are elevated but there are no detections in the parent sample,
hence no qualifiers. Data for the parent sample are qualified IMS#, where # is the recovery. Data could be, in
these cases, biased low proportional to the spike recovery. Data for the JS60 and J$61 could be removed per the
5 outlier allowance.

kMEtRodE MRS D GRS MIC ientiSanTplall ElEeISampleliDR B SN RS CS ifierll
8260B | L08100573 RW-4-IS-5 L08100573-05 ethane JMS50
8260B | L08100600 | MW-156-67.75-IS-5 | L08100600-18 | 1,1,2,2-Tetrachloroethane JMS52
8260B | L0B100573 | MAIN DISCHARGE-IS-5 | L08100573-13 | 1,1,2,2-Tetrachloroethane JMS51
8260B_| L08100693 MW-230-1S-5 L08100693-03 1,1-Dichloroethene JMS60 None
82608 | LOB100600 | MW-158A-88.25-S-5 | L08100600-22 | cis-1,2-Dichlorosthene JMS41
8260B | L08100600 | MW-166A-78.17-1S-5 | L08100600-30 Trichloroethene JMS61 None

The MSD relative percent differences (RPD) were within the defined contract limits.
Yes X  No NA

Those RPDs that are out of limits are only qualified if the recovery is also out of limits. As the RPD increases,
the matrix precision decreases. All RPDs were within limits.

The MS/MSD were client samples.
Yes_ X_ No NA

VIII. LABORATORY CONTROL SAMPLE
A. Laboratory Control Samples (LCS) was analyzed for every analysis performed and for every 20 samples.
Yes X No

The LCS percent recoveries were within the QAPP of 80-120% for water and 75 — 125% for soil. Five
compounds are allowed to be 60 — 140%. If an LCS and LCSD are analyzed, both samples must have the
same compounds out for data to be qualified.

Yes No X .

Two targets were out high in LCS runs. These indicate potential high lab bias for the impacted targets.
Qualifiers are added only if the associated sample has a detected result, since the bias is high. Qualifiers added
are shown in the table below. Data for all detected data are qualified JL#, where # is the LCS recovery.

GBS D |lbeampen] TeStoueime
82608 [LOB100573 MW-15-18-5 L0OB100573-45 | WG286406 | 1,1,2-Trichloroethane JL126
8260B |L08100573 MW-15-18-5 L08100573-45 | WG286406 | 1,2-Dichloroethane JL133
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IX. BLANKS

A. Method Blanks were analyzed at the required frequency and for each matrix and analysis.
Yes X No
B. No blank contamination was found in the Method Blank.

Yes_  No X

Contamination was observed in some method blanks and resulted in qualifiers as shown in the table below.
Whenever methylene chloride or acetone is detected in associated samples at a level less than 10x the method
blank (corrected for dilution), the result is qualified as UB#, where # is the corrected method blank level. Such
results are usable as nondetects. Qualifiers added are summarized in the table below. For other targets, the
factor used is 5x.

BMEtRCdiE s SOGEE | 1C\ient!SEmip SIDEE |4 L3k, SampIe|D} Bk Batchae | AnalytcXiEEK KQualifiers
8260B  |LOB100573| MW-157-75.95-1S-5 | L08100573-28 |WG286487| Bromomethane UB3.3
82608 [L0B100573 MW-174-13-5 L08100573-50 |WG286406| Bromomethane UB3.2
8260B [LOB100573| MW-148-86.35-I1S-5 | L08100573-27 |W(G286487| Bromomethane UB3.3
8260B 1L08100573 DUPZ2-1S-5 L08100573-47 |W(GE286406| Bromomethane UB3.2
8260B |L08100573 MW-172-18-5 L08100573-49 |W(G286406| Bromomethane uB3.2
B8260B |L08100573 MW-15-1S-5 LOB100573-45 |WG286406| Bromomethane UB3.2
8260B  [L08100573 DUP1-18-5 L08100573-46 |WG286406| Bromomethane uB3.2
8260B [L0O8100573 TB-101608-18-5 L08100573-48 |WG286406| Bromomethane UB3.2
8260B [L0O8100573 TB-101608-1S-5 L08100573-48 |WG286406] Chloromethane UB.25
8260B |L0O8100573| MW-157-75.95-1S-6 | L08100573-28 |WG286487| Chloromethane UB.45
8260B |L08100573| MW-148-86.35-13-5 | L0B100573-27 |WG286487| Chloromethane UB.45
8260B  [L0O8100573| TSVE-CW-101708 LO81005673-63 |WG286499| Methylene chloride UB.3
8260B_ |L0O8100600] MW-159-81.85-1S-5 | LOB100600-25 |WG286673| Bromomethane UB3.2
82608 |L0OB100600| MW-67-268.25-1S-5 [ LO8100600-07 |WG286568| Bromomesthane UB3.2
82608 |L08100600| MW-79-03.25-15-5 L08100600-08 |WG286568| Bromomethane UB3.2
8260B  |LOB100600| MW-158A-88.25-15-5 | LOB100600-22 |WG286673| Bromomethane UB3.2
82608 1108100600] MW-54-90.25-1S-5 L08100600-06 |WG286568| Bromomethane UB3.2
8260B |L08100600| MW-43-167.25-1S-5 | LOB100600-04 |WG286568| Bromomethane UB3.2
82608 [L0OB100600| MWwW-44-69.75-1S-5 L08100600-05 |WG286568| Bromomethane UB3.2
82608 [L08100600 TB-101508-1S-5 L08100600-03 |WG286568| Bromomethane UB3.2
8260B |L08100600| MW-156-67.75-15-5 | L08100600-18 |W(G286673| Bromomethane UB3.2
8260B |L08100600| MW-150-88.51-1S-5 | L08100600-12 {WG286673| Bromomethane UB3.2

. 8260B  |L08100600| MW-150-88.51-1S-5 | L08100600-12 |wWG286673( Chioromethane UB.33
8260B ]L08100600 TB-101508-15-5 L08100600-03 |WG286568| Chloromethane UB.5
82608 [L08100600| MW-149-92.15-15-5 | L0B100600-11 |WG286568| Chloromethane UB.5

C. If Field Blanks were identified, no blank contamination was found.

Yes

No X

For TB-101608-1S-5 in SDB L08100574 there are two runs reported in the hardcopy data and in the EDD (see
the holding time summary for a discussion of this). The results for the two runs are significantly different, with
higher levels and more detections in one of them. This run has been used for the purposes of data qualification.
A number of samples are qualified due to trip blanks, with qualifiers being added in the same manner as for
method blanks. For clarity, the trip blank qualifier is UTB#, where # is the level in the trip blank.
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i;i . SDG Matrix@<. TR %g%g%tw
[ 8260B\5030B | L08100573 | Water 3
8260B\5030B | LO8100600 | Water 1
8260B\5030B | L08100653 | Water 1
8260B\5030B | L08100693 | Water 1

e Math""a"d ‘ S| 2 IE p & ZAnalvte T N e T -A_ T
. ; ; 5 iy e . o

s i : . : . .
8260B L08100573 | TB-101608-1S-5 | 10/18/2008 | 1,4-Dichlorobenzene 1.09) |[UTB1.1 detects

TB-101608-1S-5 | 10/16/2008 Acetone 19.7Q | UTB# detects
TB-101608-1S-5 | 10/16/2008 Benzene 0.1684F | None, ND in samples
TB-101608-1S-5 | 10/16/2008 Bromomethane 3.3 None, UB fram MB
TB-101608-15-5 | 10/16/2008 Chloromethane 0.41F None, UB from MB
TB-101608-1S-5 | 10/16/2008 Naphthalene 0.424Q | UTB.42 detect
TB-101608-1S-5 | 10/16/2008 Toluene 0.415F | UTB.42 detects
TB-101708-1S-5 | 10/17/2008 | 1,4-Dichlorobenzens | 0.149F | From earlier TB
TB2-101708-1S-5 | 10/17/2008 AllOK [None
L08100600 | TB-101508-1S-5 | 10/20/2008 | 1,4-Dichlorobenzene 1.44) | UTB1.4 detects
TB-101508-1S-5 | 10/20/2008 Acetone 31.20 | UTB31 detects
TB-101508-1S-5 | 10/20/2008 Benzene 0.166F | None, sample > 5x
TB-101508-1S-5 | 10/20/2008 Bromomethane 2.84J | None, UB from MB
TB-101508-1S-5 | 10/20/2008 Chloromethane 0.3F None, UB from MB
TB-101508-1S-5 | 10/20/2008 MEK (2-Butanone) 4.81F | None, ND in samples
TB-101508-15-5 | 10/20/2008 Naphthalene 0.277Q | None, ND in samples
TB-101508-1S-5 | 10/20/2008 Toluene 0.418F [ None, ND in samples

L0B100653 | TB101308-1S-5 | 10/21/2008 | 1,4-Dichlorobenzene | 0.161F | UTB.16 detects
L08100693 TB-101408 10/22/2008 | 1,4-Dichlorobenzene 1.02 UTB1 detects

TB-101408 10/22/2008 Acetone 20.9Q | None, ND in samples
TB-101408 10/22/2008 Benzene 0.166F | None, ND in samples
TB-101408 10/22/2008: Bromomethane 0.65Q | UTB.65 detects

TB-101408 10/22/2008 Chloromethane 0.542Q | UTB.54 detects
TB-101408 10/22/2008 MEK (2-Butanone) 5.569F | None, ND in samples

TB-101408 10/22/2008 Naphthalene 0.317F | None, ND in samples
TB-101408 10/22/2008 Toluene 0.364F | None, ND in samples

L0O8070159 Trip Blank 1,4-Dichlorobenzene A3 UTB.13 detect

X. FIELD QC

If Field duplicates were identified, they met guidance RPD of < 35% for water or < 50% for soils. For values
reported at < 5 x the reporting limit (RL), a difference of 2 x RL is used as guidance (4 x RL for soils). Data are
not qualified for field duplicates as these are evaluated for the total project by the client.

Yes_ X_No  NA
8260B: There are 13 samples identifiable as field duplicates. Some samples do show outliers but in each case
there are many detections and the other detections meet criteria.

8270C: There is one field duplicate, which is in control.

Enveincd | IS DCIREE Ml F i Duplica NS (I EaTe il Sample) Obsarvations L LARE

8260B [ LO8100573 DUP1-18-5 MW-172-15-5 OK
82608 | LOB100573 DUP2-1S-5 MW-187-1S-5 OK

.
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Method | 'SDG. . |: - Field Duplicate * -+ Parent Sample*-* e - Observations .5 »% ..
82608 | LO8100573 DUP3-1S-5 MW-225-15-5 OK
82608 | LOB100573 DUPG-1S-5 RW-1B-15-5 OK
82608 | L0B100573 DUPB-I1S-5 MW-32-66.84-155 oK
82608 | Loa100573 | MAIN DISCHARGE- | yia i pischarGE-15-5 OK
8260B | L08100600 DUP11-155 MW-132-155 OK
8260B | L0OB100600 DUPS-15-5 MW-154-61 45155 OK
8260B | L0B100653 DUP10-1S-5 MW-74.155 OK
8260B | L0B100653 DUP5-155 MW-240-155 OK
8260B | LO8100653 DUP7-155 MW-3-15-5 OK
8260B | L08100693 DUP4-1S5 MW-236-15-5 OK
82608 | L08070159 DUP-1 MAIN DISCHARGE OK
8270C | L08100573 MA'ngfggﬂgRGE' MAIN DISCHARGE-IS-5 oK

XI. SYSTEM PERFORMANCE

A. The RICs, chromatograms, tunes and general system performance were acceptable for all instruments and
analytical systems,

Yes_ No  NA X

Not part of this review level

B. The suggested EQLs for the sample matrices in this set were met.

Yes X No  NA

Dilutions were neccssary in some cases to achicve the proper quantification of high-level targets, which raises
the EQLs for all other targets in the run. Only the results that are in the calibration range have been reported by
the laboratory, but the undiluted results have been used for nondetected targets and results that are in range at
that dilution.

XII. TCL. COMPOUNDS

A. The identification is accurate and all retention times, library spectra and 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

XHL TENTATIVELY IDENTIFIED COMPOUNDS

TICs were properly identified and met the library identification criteria.
Yes. No_ NA X .

Not part of this review level

XIV. OVERALL ASSESSMENT OF THE CASE

The laboratory has complied with the requested method. Data are fully usable after consideration of
qualifiers.

The following is noted:

Chain of Custody/Deliverables:
No qualifiers have been added for chain of custody issues.

Chains are acceptable with the following notation.
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SDG L08100573: Sample Receipt Form stated, “Received 3 VOAs — sample MW-37-173-25-1S-5 on
10/17/08 at 12:33 = that is not on COC.* The project manager is updating the Chain to reflect the additional
sample.

Sample Condition:

The most recent regulations (See Federal Register, March 12, 2007, 40CFR Part 122) require only that the
temperature of samples delivered to the laboratory be less than 6° C. The sample receipt conditions are fully
compliant with applicable regulations.

There is an inconsistency in the log-in forms. For some SDGs the Sample Receipt Form states “NA” or “Yes”
for the following: , _

* if the pH ranges acceptable’ reviewer notes pH cannot be checked for 8260B samples on receipt. This is done
in the laboratory at run time.

“ if custody seals were intact. © The reviewer does not have adequate information to evaluate this item.

Holding Times
The laboratory notes a number of cases in which holding times were exceeded by a few hours. However, the

general policy of EPA is that for samples having holding time requirements expressed in days, the holding time '
calculation is to be made to the nearest day. In all these instances, when calculated in that manner, the samples
are in hold and no qualifiers are added.

For TB-101608-I8-5 in SDB L08100574 there are two runs reported in the hardcopy data and in the EDD. One
analysis was conducted within holding time but has one low surrogate. The laboratory reanalyzed the sample,
but the analysis date in the EDD and the analysis date in the hardcopy do not agree. In the hardcopy the
reanalysis is reported as 11/07/08, which is 8 days after hold time expiration. In the EDD, the analysis date is
reported as 10/30408, which is in hold. The Case Narrative indicates that the analysis was 2.4 hrs after hold
time expiration, and so no indication of a later holding time is indicated. The method blank summaries do not
include a run for 11/7/08, so we Have concluded tentatively that this is a hardcopy error and the runs are both
within hold. No hold time qualifiers are applied.

Continuing Calibrations:

A number of %D results are out of limits. Qualifiers added are shown in the table within the body of this report.
If the bias is high or if the bias is low enough that the potential for false positives is negligible, no qualifiers are
added for non-detects. The qualifier used is JC#, where # is the %D observed. The qualifier indicates a
variability to the instrument response, in these cases, a slight high shift.

Surrogate Recoveries:

8260B: Surrogates were out of laboratory limits in a number of samples, mainly high. Only one sample has
been qualified for exceeding the QAPP limits. When a surrogate is out of limits high, detected targets in the
sample are qualified as JS#, where # is the recovery. Results may be biased roughly proportional to the
magnitude of the recovery.

Matrix Spikes:
8260B: There are 8 MS/MSDs which meets the 1:20 ratio.

8270C: There is 1 MS/MSD which meets the 1:20 ratio.

The table in the body of the report shows the qualifiers added to parent samples only for MS/MSD outliers. A
number of targets are out of limits, but in some instances the parent sample is > 4x the spike level. In such
cases, no qualifier 1s added because the spike is of the order of the normal variability of measurement and
recovery calculations are not meaningful. In other cases the recoveries are elevated but there are no detections
in the parent sample, hence no qualifiers. Data for the parent sample are qualified IMS#, where # is the
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recovery. Data could be, in these cases, biased low proportional to the spike recovery. Data for the JS60 and
1561 could be removed per the 5 outlier allowance.

Method Blanks:

Contamination was observed in some method blanks and resulted in qualifiers as shown in the table within the

body of this report. Whenever methylene chloride or acetone is detected in associated samples at a level less

than 10x the method blank (corrected for dilution), the result is qualified as UB#, where # is the corrected

method blank level. Such results are usable as nondetects. Qualifiers added are summarized in the table in the
“text, For other targets, the factor used is 5x.

Field Blanks:

For TB-101608-IS-5 in SDB L08100574 there are two runs reported in the hardcopy data and in the EDD (sce
the holding time summary for a discussion of this). The results for the two runs are significantly different, with
higher levels and more detections in one of them. This run has been used for the purposes of data qualification.
A number of samples are qualified due to trip blanks, with qualifiers being added in the same manner as for
mcthod blanks. For clarity, the trip blank qualifier is UTB#, where # is the level in the trip blank.

LCS Recoveries:

A number of targets were out high in LCS runs. These indicate potential high lab bias for the impacted targets.
Qualifiers are added only if the associated sample has a detected result, since the bias is high. Qualifiers added
are shown in the table below. Data for all detected data are qualified JL#, where # is the LCS recovery.

EQLs:

Dilutions were necessary in some cases to achieve the proper quantification of high-level targets, which raises
the EQLSs for all other targets in the run. Only the results that are in the calibration range have been reported by
the laboratory, but the undiluted results have been used for nondetected targets and results that are in range at
that dilution.

Field QC:

8260B: There are 13 samples identifiable as field duplicates. Some samples do show outliers but in each case
there are many detections and the other detections meet criteria.

8270C: There is one field duplicate, which is in control, N
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INORGANIC DATA QUALITY REVIEW REPORT
METALS BY ICP, ICPMS, and Mercury

SDG: L08100573

PROJECT: Memphis Defense Depot, Main Discharge: for e2m

LABORATORY: Microbac (formerly Kemron Laboratories), Marietta, OH

SAMPLE MATRIX: Water SAMPLING DATE (Month/Year): 8/2008

ANALYSES REQUESTED: SW-846 Method 6010 (ICP), 6010 (ICPMS), 7470A

NO. OF SAMPLES: 2 Total Water

SAMPLE NO: Main Discharge-IS-5, DUP-IS-5

DATA REVIEWER: Richard A Kulp

QA REVIEWER: Diane Short and Associates Inc. INITIALS/DATE:

Telephone Logs included Yes No X
Contractual Violations Yes = No X

The project Sampling and Analysis Plan (SAP), the EPA Contract Laboratory Program National Functional
Guidelines for Inorganic Review, 2002 and the SW-846 Methods have been referenced by the reviewer to
perform this data validation review. The EPA qualifiers have been expanded to include a descriptor code and
value to define QC violations and their values, per the approval of the Project Manager. Per the Scope of
Work, the review includes validation of all calibrations, chains of custody (for sample holding time and
preservation only), and QC forms referencing the above documents.
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[. DELIVERABLES

All deliverables were present as specified in the Statement of Work or project contract.
Yes. X No_ .

The following is noted for clarification:

Per the contract, all packages were reviewed for holding time, summary QC and calibration (Level I11).
No raw data were required for review, nor were raw data required for submission. No Internal Standard
recoveries are submitted for the ICPMS and may not be required for Level 111, The laboratory has
submitted CLP-type summary forins for ICP and ICP/MS and mercury.

There are 19 ICP analytes and 3 ICP/MS analytes.

II. CALIBRATIONS

A. All initial instrument calibrations were performed as defined in the contract or Statement of Work
(SOW), All correlation coefficients of the 3 point curve were > 0.995.

Yes X No NA

No raw data were required to evaluate this requirement. No % RSD data were submitted for the ICPMS
and none have been required for Level II.

B. The initial calibration verification (ICV) and continuing calibration verification (CCV) standards were
analyzed at the required frequency.

Yes X No

Sequencing was not required, but sufficient calibrations were present to verify that the frequencies were
met for client samples.

C. And the ICV and CCV standard percent recovery results were within the required control limits of 90 —
110% (Mercury 80 — 120%).
Yes X No

III. CRDL STANDARDS

The 2 x CRDL standards were analyzed as required in the SOW.
Yes No  NA X

Not required, but was present only for thallium and is acceptable.

IV. BLANKS
Note: the highest blank associated with any particular analyte is used for the qualification process and is
the value entered after the "B" blank descriptor.

A. The initial calibration blanks (ICB) and continuing calibration blanks {(CCB) were analyzed at the
required frequency.

Yes_ X No NA

Sequencing was not required, but sufficient calibration blanks were present to verify that the frequencies
were met for client samples.

B. And the ICB and CCB results were within the required control limits.
Yes  No_X NA
The CCB results for antimony were 0.154F, 0.170F, and 0.200F. The antimony results in both samples

were non-detect, therefore no qualifications were required.
e2MPiraMet1208 2
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C. And all analytes in the Leach Blank were less than the CRDL, or less than 2x the instrument detection
limit {(IDL), whichever is lower.

Yes. No_ NA X

No TCLP analysis was performed.

V. PREPARATION BLANKS

A. Preparation blanks were prepared and analyzed at the required frequency.

Yes_ X No_

B. And all analytes in the preparation blank were less than the CRDL, or less than the instrument
detection limit (IDL}, whichever is lower.

Yes X No

C. Field, trip, decon rinse or other field blanks are contained and identified in the package.
Yes No NA X
There is not a field blank in this data set.

D. And the reported results are less than the CRDL or less than the IDL, whichever is lower.
Yes No  NA_ X

VIA. ICP INTERFERENCE CHECK SAMPLE

A. The Interference Check Sample (ICS) was analyzed as required in the SOW or contract.
Yes. X No_NA

B. And the ICS percent recovery results were reported for all required ICS analytes and were within
required control limits of 80% to 120%.

Yes. X No_ NA

C. ICP analysis results for analytes not required to be present in a given ICS standard were within
acceptable limits.

Yes No_ NA X

Not requested by client and data not provided by laboratory.

VIB. INTERELEMENT CORRECTION FACTORS

The Interelement Correction Factors are included and complete for all possible interferent anatytes.
Yes No NA X

Review of possible other contaminants was not requested by the client.

VIL SPIKE SAMPLE RECOVERY

A. A matrix (pre-digestion) spike sample was analyzed for each digestion group and/or matrix or as
required in the SOW.

Yes X No_

The client sample Main Discharge was used for the MS/MSD.

B. And the Matrix spike percent recoveries were within the required control limits of 75 — 125%,
eZMPiraMet1208 3
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Yes _X No_ NA

High results were reported for calcium, but the spike amount is less than ¥4 the sample valuc and the
recovery is statistically invalid. No qualifier is required.

B. A Post-digest spike was analyzed if required.
Yes X No NA

C. The MS/MSD samples included client samples
Yes X No_ NA

VIIL. DUPLICATES

A. Matrix (pre-digestion} duplicate samples were analyzed at the required frequéncy
Yes X No
The laboratory runs MS/MSD samples.

B. And the Matrix duplicate relative percent differences (RPD) were within the required control limits
(Water 20%, Soil 35%) or the RL limits were met if the duplicate values are < 5 x RL. If the either one of
the duplicate results are < 5 X RL, the RPD is not used. The QC limit used is the difference between the
original and the duplicate results (+ the RL) for water and (+ 2X the RL) for soils.

Yes X No_  NA

IX. LABORATORY CONTROL SAMPLE

A. Laboratory control samples (LCS) were analyzed at the required frequency.
Yes X No

B. And LCS recoveries were within the required control limits of 80 to 120%.
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 fumace was not done.

X1. ICP SERIAL DILUTION : -

A ICP Serial Dilutions have been analyzed at the required frequency if the analyte concentrations are
greater than 50 x IDL (x 100 for ICPMS).

Yes X No_ NA

Dup-2-Main Discharge was used for the serial dilution.

B. And the percent difference criteria of + 10 % have been met.
Yes X No NA
The sample results are less than 50X the MDL.

C. The serial dilution analyses were on client samples
Yes X No
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XIL INSTRUMENT DETECTION LIMITS

A. The Instrument Detection Limits have met the Quarterly reporting requirements.
Yes__X No  NA__

This was determined to be acceptable during the contractual process.

B. And all sample results have met the required detection limits (CRDL).
Yes X No NA
No dilutions were performed

XIII. PREPARATION AND ANALYSIS LOGS

A. All samples were prepared or analyzed within the required holding times referencing the SOW (time
of sample receipt to preparation/distillation).

Yes_ X No

B. All samples were analyzed within the 40 CFR 136 (Clean Water Act) or method recommended holding
times (time of sample collection to date of analysis).
Yes X No

C. Chains of Custody (COC)

1. Chains of Custody (COC) were reviewed and all fields were complete, signatures were present and cross
outs were clean and initialed.

Yes_ X No

2. Samples were received at the required temperature and preservation.
Yes_ X No

XIV. FIELD QC

A. Field QC samples (duplicates, SRMs) were identified.

Yes X No

The field duplicates are identified as Main Discharge and DUP-2-Main Discharge.

B. Field duplicates were within a guidance limit of < 35% RPD limit for water or <50% RPD limit for
soil. If values are < 5 x RL, the water limit is + 2 x RL and the soil limit is +4 x RL. Final determination
will be made by the project manager.

Yes _X No_ NA

Main Discharge DUP-2-Main Discharge Comment

Zinc: 0.0427 0.0797 (RL=0.02) Ok+2xRL
Iron: 0.382 0.387 (RL =0.1) Ok+2xRL
Barium: 0.0999 0.103 (RL=0.01 Ok+2xRL
Manganese: 0.0782 0.0797 (RL=0.01) Ok+2xRL
Potassium: 0.839 0.815 (RL=1.0) Ok + 2 x RL

Most of the reported values are near the reporting limit and subject to inherent variation at low levels.
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XV. GENERAL COMMENTS
The laboratory has complied with the requested methods and the quality of the data is acceptable and
usable. No qualifications were required.

Qualification or Comments in Detail

Deliverables

The following is noted for clarification:

Per the contract, all packages were reviewed for holding time, summary QC and calibration (Level I11).
No raw data were required for review, nor were raw data required for submission. No Internal Standard
recoveries are submitted for the ICPMS and may not be required for Level I11. The laboratory has
submitted CLP-type summary forms for ICP and ICP/MS and mercury.

There are 18 ICP analytes and 5 ICP/MS analytes.

Matrix Spikes/Matrix Spike Duplicates
High results were reported for calcium, but the spike amount is less than % the sample value and the

recovery is statistically invalid. No qualifier is required.

Field Duplicates
The field duplicates are identified as Main Discharge and Dup-2-Main Discharge. Most of the reported
values are near the reporting limit and subject to inherent variation at low levels.
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