
833 0

File: 5 4l. 4 60.OO0n
M.D.

THE MEMPHIS DEPOT
TENNESSEE

ADMINISTRATIVE RECORD
COVER SHEET

AR File Number 233



~T ile-:- --

833 1M.D.

ANNUAL OPERATIONS REPORT - 2004
DUNN FIELD GROUNDWATER INTERIM REMEDIAL

ACTION - YEAR SIX

Defense Depot Memphis, Tennessee

Defense Logistics Agency

JIMACTEC
MACTEC Engineering and Consulting, Inc. Air Force Center for Environmental Excellence

Project No. 6301-03-0015 Contract No. F41624-03-D-8606
Task Order No. 0029

Revision 1.0

June 2005



833 2

DEFENSE LOGISTICS AGENCY
DEFENSE DISTRIBUTION CENTER

2001 MISSION DRIVE
NEW CUMBERLAND, PA 17070-5000

IN REPLY
REE O DES DDC E June 24, 2005

MEMORANDUM FOR: TURPIN BALLARD (USEPA-Region 4) and
JAMES MORRISON (TDEC)

SUBJECT: Annual Operations Report - 2004
Dunn Field Groundwater Interim Remedial Action -Year Six, Revision 1
Defense Depot Memphis, Tennessee

The 2004 Annual Operations Report, Revision 1 for the Dunn Field Groundwater
Interim Remedial Action is hereby submitted. The report has been revised to reflect the
comments received from USEPA and changes to the monitoring program as approved by
the BRAC Cleanup Team.

For more information, please contact Thomas C. Holmes, Project Manager for
MACTEC at (770) 421-3373.

Envirnmental Program Manager

Attachment via CD:
Annual Operations Report - 2004, R~evision 1

Distribution:
Turpin Ballard, EPA (3 copies)
Jim Morrison, TDEC (1 copy)
Even Spann, TDEC (2 copies)
Mfichael Dobbs, DDC (New Cumberland) (1 copy)
Roy Shrove, AECEE (I copy)
David Nelson, CH2M Hill (1 copy)
John Miller, Mitretek (1 copy)

Federfi Rlecycling ProgramW Printed on RecycIed Paper



833 3

Annual Operations Report - 2004 June 2005
Dunn Field Groundwater IRA - Year Six Revision)1.0
MA CTEC Project No 6301-03-0015

TABLE OF CONTENTS

Page

1.0 INTRODUCTION..................................................................................... 1-I
1.1 SITE DESCRIPTION AND BACKGROUND...............................................I1-I

1.2 GEOLOGY AND HYDROGEOLOGY ........................... ........................... 1-2
1.3 GROUNDWATER CONTAMINATION..................................................... 1-3

1.4 SYSTEM DESCRIPTION ...................................................................... 1-4

1.5 SCOPE OF WORK .............................................................................. 1-5

2.0 SYSTEM OPERATIONS ACTIVITIES............................................................. 2-1

2.1 SYSTEM PERFORMANCE... ................................................................ 2-1

2.2 RECOVERY WELL MAINTENANCE....................................................... 2-2

2.3 SYSTEM CALIBRATION ..................................................................... 2-3

3.0 SYSTEM MONITORING ACTIVITIES............................................................ 3-1

3.1 WATER LEVEL MEASUREMENTS ........................................................ 3-1

3.2 GROUNDWATER SAMPLING............................................................... 3-1

3.2.1 Monitoning Wells....................................................................... 3-1
3.2.2 Recovery Wells......................................................................... 3-2

3.3 EFFLUENT SAMPLING....................................................................... 3-2

3.4 QUALITY ASSURANCE/QUALITY CONTROL SAMPLES............................ 3-3

4.0 SUMMARY OF MONITORING RESULTS...................................................... 4-1

4.1 WATER LEVEL MEASUREMENTS ................. ...................................... 4-1

4.2 ANALYTICAL RESULTS..................................................................... 4-1

4.3 GROUNDWATER .............................................................................. 4-2

4.3.1 Monitoring Wells....................................................................... 4-2
4.3.2 Recovery Wells............................................................. --.......... 4-3

4.4 EFFLUENT SAMPLES ........................................................................ 4-4

5.0 CONCLUSIONS AND RECOMMENDATIONS .................................................. 5-1

5.I SYSTEM OPERA'IIONS ............................ ........................................ 5-I

5.2 SYSTEM MONITORING................................................. ..................... 5-2

6.0 REFERENCES ........................................................................................... 6-1

040002.06



833

Annual Operations Report - 2004 June 2005
Dunn Field Groundwater IRA - Year Six Revision 1.0
MACTEC Project No. 6301-03-0015

LIST OF APPENDICES

Appendix

A Industrial Wastewater Discharge Agreement Permit Number S-NN3.0097

B 2004 Monthly Operation Reports

C Results of Laboratory Analysis (October 2004)

D Data Quality Evaluation (October 2004)

E Historical Data Tables

F Time Trend Plots

LIST OF TABLES

Table

3-1 Well Activity Summary

3-2 PDB Sample Intervals

4-1 Water Level Measurements

4-2 Positive Results Summary - Monitoring Wells, October 2004

4-3 Positive Results Summary - Recovery Wells, October 2004

4-4 Effluent Sample Results

5-1 Analytical Summary by Sample Interval

LIST OF FIGURES

Figure

1-I Monitoring and Recovery Well Location Map

4-1 Groundwater Elevation Map, January 2004

4-2 Groundwater Elevation Map, April 2004

4-3 Groundwater Elevation Map, June 2004

4-4 Groundwater Elevation Map, October 2004

4-5 VOC Concentrations, North Monitoring Wells October 2004

4-6 VOC Concentrations, South Monitoring Wells October 2004

4-7 VOC Concentrations, Recovery Wells October 2004

5-I TCE and Total VOC Concentrations in Effluent

040002.06 i



833

Annual Operations Report - 2004 June 2005
Dunn Field Groundwater IRA - Year Six Revision 1.0
MA CTEC project No. 6301-03-0015I

LIST OF ACRONYMS AND ABBREVIATIONS

AFCE-E Air Force Center for Environmental Excellence

Allied Allied Electrical Contractors, Inc.

bgs below ground surface

BRAC Base Realignment and Closure

CT' Carbon tetrachloride

CF Chloroform

cDCE cis-l1,2-Dichloroethene

DCE 1,1I -Dichloroethene

DDMT Defense Depot Memphis, Tennessee

DLA Defense Logistics Agency

DoD Department of Defense

DQE Data quality evaluation

gpm Gallons per minute

IRA Interim Remedial Action

MACTEC MACTEC Engineering and Consulting, Inc.

MCL Maximum contaminant level

MlI Main Installation

ml inilliliter

MLOW Memphis Light Gas and Water

mnsl mean seal level

MS/MSD Matrix Spike/Matrix Spike Duplicate

O&M Operation and maintenance

PCA 1,1 ,2,2-Tetrachloroethane

PCE Tetrachloroethene

PDB3 Passive diffusion bag samplers

QC Quality control

RA SAP Remedial Action Sampling and Analysis Plan

ROD Record of Decision

STL Severn Trent Laboratories

SVOCs Semni-volatile organic compounds

TICA 1,1 ,2-Trichloethane

040002.06 i



8 33 6

Annual Operations Report - 2004 June 2005
Duna, Field Groundwater IRA - Year Six Revision 1.0
MA CTEC project No 6301-03-0015

LIST OF ACRONYMS AND ABBREVIATIONS
(Continued)

TCE Trichloroethene

tDCE trans-I1,2-flichloroethene

USEPA United States Environmental Protection Agency

VOCs Volatile organic compounds

040002.06 iv



833 7

Annual Operations Report - 2004 June 2005
Dunn Field Groundwater IRA - Year Six Revision 1.0
MACTEC Project No 6301-03-0015

1.0 INTRODUCTION

MACTEC Engineering and Consulting, Inc. (MACTEC) has prepared this Annual Operations Report for

the Groundwater Interim Remedial Action (IRA) under Contract F41624-03-D-8606, Task Order 29 to

the Air Force Center for Environmental Excellence (AFCEE). This report summarizes the operations and

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

2004, Year Six of the Groundwater IRA 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 I1940s, received, warehoused, and distributed

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

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

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

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

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

September 1997.

DDM'l is located in southeastern Memphis, Shelby County, Tennessee approximately 5 miles east of the

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

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

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

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

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

locations of the monitoring and recovery wells at Dunn Field.

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

activities at DDMT is the Defense Logistics Agency (1DLA). The regulatory oversight agencies are the

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

Environmental Conservation. DDMT's USEPA Identification Number is TN42 10020570.

040002.06 1-1
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1.2 GEOLOGY AND IIYDROGEOLOGV

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

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

The Quatemnary-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 Quatemnary- 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 Eocene-aged Jackson Formiation/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. Offisite, to the

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

connections to the underlying intermediate aquifer 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. 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 identiflied at a depth of 255 feet bgs (elevation of 21 feet above mean sea level [insl]).

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

Tlhe uppermost aquifer is an 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 ranges from 3 feet at

MW-91I to 50 feet at MW- 168 and is controlled by the configuration of the uppermost clay in the Jackson

040002.06 1-2



833 9

Annual Operations Report - 2004 June 2005
Dunn Field Groundwvater IRA - Year Six Revision 1.0
MACTEC Project No. 630 1-03-0015

Formation/Upper Claiborne Group. Water level elevations range from approximately 183 feet msl at

MW-40 to 247 feet musl at MW- 128.

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 feet misl with a

general westward flow.

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

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

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

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

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

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

at MW-67 is approximately 160 feet rnsl.

1.3 GROUNI)WATrER 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-1I,2-dichloroethene (cDCE); trans-I ,2-dichloroethene (tDCE); 1, 1,2-tfichloroethane (TCA);

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

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

west-southwest (southern) plume. There appears to be mixing and intermingling of the plumes due to the

active groundwater extraction system and natural groundwater flow.

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 PCA and

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

PCA, CT, TCA, and CE, although TCE, PCE, and cDCE are also present. The central and southern

plumes appear to result from disposal sites on Dunn Field.

040002.06 1-3
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1.4 SYSTEM DESCRIPTION

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

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

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

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

through RW-9), one pre-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.

l'he Phase II design was completed in January 2000 and included four additional extraction wells and

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

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

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

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

operation in June 2001.

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

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

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

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

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

through the recovery system. An increase in CVOC concentrations was observed in monitoring wells

west of Dunn Field.

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

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

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

2002) suggested that aquifer restoration could be accomplished effectively by other technologies rather

than expanding the groundwater extraction system. Fully protective remedies for all media were selected

in the Dunn Field ROD (CH2M HILL, 2004a).

040002.06 1-4
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1.5 SCOPE OF WORK

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

on I January 2004. The goals for O&M are to:

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

* 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

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

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

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

Engineering Group, 2001) for Phase 11.

The scope for the Groundwater IRA included the following activities:

* Semi-monthly system inspections with repair or replacement of components, as required.

* Annual system calibration.

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

* Water levels measured semi-monthly in recovery wells and quarterly in monitoring wells.
Water level data from pressure transducers in recovery wells and selected monitoring wells
downloaded quarterly.

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

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

040002.06 1-5
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2.0 SYSTEM OPERATIONS ACTIVITIES

System O&M requirements were evaluated during semi-monthly visits. Observations and other system

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

2.1 SYSTEM PERFORMANCE

The system performed well in 2004 with an average operational run time for all recovery wells of 93

percent. Three recovery wells, RW-2, RW-4 and RW-8, had extended downtimes, with operational run

time below 90 percent. RW-4 was not operational when MACTEC assumed O&M activities in January

2004. The entire system was shut down twice during the year. The system was shut down from 22 to 25

June to determine groundwater flow without the influence of recovery well extraction. From 2 to 5

August, the system was shut down again for road construction and replacement of the discharge piping to

the sanitary sewer at the intersection of Hayes and Persons Roads near the northeast corner of Dunn Field.

Operational Run Times (Percent)

< cn 0 4~~~~~~~~~~~~~~

RW-1 100 100 100 100 65 89 100 84 100 100 100 97 95

RW-IA 100 100 100 100 100 89 100 84 100 100 100 95 97

RW-IB 100 100 100I 100 I100 89 100 84 100 I100 I100 42 93

RW-2 100 100 100 100 100 89 100 84 100 100 20 0 83

RW-3 100 100 100 100 100 89 100 90 100 100 100 100 98

RW-4 6 38 52 100 100 89 100 60 100 100 100 97 78

RW-5 100 100 58 100 100 89 100 90 100 100 100 100 95

RW-6 100 100 100 100 100 89 100 79 100 100 100 100 97

RW-7 100 100 100 100 100 89 22 90 100 100 100o 100 92

RW-8 100 97 71 65 65 64 tOO 90 100 100 100 100 88

RW-9 100 I100 100 100 100 89 100 90 100 100 100 100 98

Approximately 31,356,000 gallons of groundwater was discharged to the sanitary sewer from

1 January 2004 through 31 December 2004. Flow rates collected during the semi-monthly visits were used

to calculate the groundwater recovery rates. When flow meters were not operational during the visits,

040002.06 2-1
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historical flow rates were used to calculate the groundwater volume extracted. The average monthly

pumping rate for each well is shown below.

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

____ Cfl 0 Z~ ~~~~~~ ~~~~~~~~~~ C >r S '

RW-lI 0.1 1.0 1.0 1.0 0.6 0.9 1.0 1.0 1.7 1.3 1.4 1.9 1.1 565,776

RW-IA 3.6 3.6 3.7 4.3 4.2 3.8 3.7 3.5 6.4 5.3 3.6 2.8 4.0 2,126,305

RW-IB3 1.5 1.4 1.5 1.6 1.6 1.4 11.6 11.5 2.2 12.0 1.81 0.7 1.6 827,237

RW-2 2.2 2.1 2.1 2.0 2.1 1.8 1.8 3.3 1.7 11.8 0.3 0.0 1.8 939,456

RW-3 2.0 0.1 0.1 0.1 0.1 0.2 1.9 2.3 5.2 5.1 5.1 5.1 2.3 1,198,863

RW-4 0.5 0.4 1.2 3.0 3.2 3.1 2.8 1.5 2.5 2.5 2.5 2.3 2.1 1,103,272

RW-5 3.3 3.2 1.9 3.2 3.2 2.8 3.3 4.9 11.8 11.8 2.5 3.2 4.6 2,425,248

RW-6 8.8 7.9 8.3 8.1 9.8 9.3 12.5 9.3 12.1 11.7 1 1.8 11.9 10.1 5,334,631

RW-7 9.2 9.2 9.3 9.4 9.3 8.2 1.9 4.8 4.3 4.3 4.3 4.2 6.5 13,441,312

RW-8 13. 13.4 102 73 6.1 8.9 14.0 12.'9 14.4 14.3 14.2 14.3 12.0 16,308,221

RW-9 14. 14.4 145 95 14.8 13.1 14.7 12.4 13.8 14.6 14. 106 347,888

2.2 RECOVERY WELL MAINTENANCE

Aboveground piping at several wells (RW-l, RW-IA, RW-113, RW-2, and RW-4) was cracked during a

period of below-freezing temperature in December; the piping was replaced before year end. Leakage

from the cracked pipes was minor and was contained within the recovery well pump houses. Wells

RW-3, RW-6, and RW-9 were 100 percent operational except for the system downtimes previously

mentioned. Other maintenance activities at individual recovery wells are described below.

• RW-1 was 95 percent operational. The flow meter was observed to require repair in
April and was replaced in May. Repairs to cracked piping were made in December.

* RW.IA was 97 percent operational. Repairs to cracked piping were made in
December.

* RW.IB was 93 percent operational for the year. The pump was down after 14
December due to electrical problems; repairs will be made in 2005. Repairs to
cracked piping were made in lDecember.

* RW-2 was 83 percent operational for the year. A faulty motor protection switch was
observed in early November and was replaced in December. The pump remains out

040002.06 2-2
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of operation and additional repairs will be required in 2005. Repairs to cracked
piping were made in December.

* RW-3 was 98 percent operational for the year. Repairs were made to the flow meter
in January and April. The flow meter was replaced in June.

* RW-4 was 78 percent operational. The microcontroller was sent for repair in January
and was replaced in March. The pump and motor were also replaced in March.
Damaged drop pipe fittings were repaired in August.

* RW-5 was 95 percent operational. The flow meter was observed to require repair in
April and was replaced in June.

* RW-6 was 97 percent operational. Damaged drop pipe fittings were repaired in
August.

* RW-7 was 92 percent operational. The pump failed and was replaced in July.

* RW-8 was 88 percent operational. The pump and motor were replaced in March.
Overloaded switch breakers were replaced in May.

* RW-9 was 98 percent operational. The flow meter was re-calibrated in June and was
repaired in July.

2.3 SYSTEM CALIBRATION

System instrumentation and controls were evaluated in June 2004 by Allied Electrical Contractors, Inc.

(Allied) under subcontract to MACTEC. The evaluation consisted of measuring the voltage and

amperage at each well head and comparing with the manufacturers' recommended values. The

measurements were reported to be acceptable except for the RW-I flow meter and the RW-113 flow

control valve actuator.

After the evaluation by Allied, a senior MACTEC technician performed an additional evaluation to

further optimize the instrumentation and control system. The second evaluation was targeted to address

the items identified during the initial calibration, along with the following concerns:

* Connection capabilities to the data logger were inconsistent
• Excessive cycling was noted in RW-l along with apparent transducer drift
* RW-5 Microcontroller display was not operational

A review of the data logger and connections indicates that the modemn may requtre replacement.

Connections with the system can be made; however, they are inconsistent and multiple attempts are

040002.06 2-3
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required for each connection. Additionally, the quality of the primary phone line appears to be limiting

the connections.

The RW-I pump system appears to have been struck by lightning. The microcontroller required

reprogramming and the transducer will require replacement. The flow control valve was removed and

damaged parts were replaced.

The RW-5 microcontroller was evaluated, re-programmed and is now functional. The RW-4, RW-5 and

RW-7 microcontrollers were also re-programmed. The following items were noted as requiring further

maintenance and/or repair:

• Transducer Replacement: RW-l, RW-IA, RW-IB and RW-2
* Flow Control Valve Repair: RW-IA, RW-IB, RW-2 and RW-3

The control valves were noted to require cleaning and repair due to iron buildup. Circuit boards will

require replacement in some cases.

'lhese repairs will improve the operation of the system and will not require the system or an individual

recovery well to be taken offline for an extended period. Recommendations for system O&M repairs are

summarized in Section 5.0.

040002.06 2-4
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3.0 SYSTEM MONITORING ACTIVITIES

The system monitoring activities consist of quarterly water level measurements, 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 for the Groundwater IRA

and with the Health and Safety Plan (MACTEG 2004a) and the Remedial Action Sampling and Analysis

Plan (RA SAP) (MACTEC, 2004b). The activities are summarized below.

3.1 WATER LEVEL MEASUREMENTS

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

groundwater flow direction. Water levels were measured with a Solinst Model 101 water level meter

with an electronic sensor and tape graduated in 0.01I-foot increments. Water level measurements were

collected on 6-7 January 2004, 6-7 April 2004, 21-22 June 2004 and 14-15 October 2004. Water levels

were measured in approximately 80 monitoring wells, a piezomneter, and the recovery wells. The wells

included in the water level measurements are listed on Table 3-1.

In addition to the manual measurements, pressure transducers that record water levels on a 30-minute

cycle are downloaded quarterly for the recovery wells and six monitoring wells (MW-04, MW-13,

MW-45, MW-55, MW-84, and MW-95). The MW-95 transducer was removed on 7 April 2004 for the

sampling event and replaced on 4 August 2004. Pressure transducer packs were replaced at each recovery

well during an O&M site visit on 23 September 2004.

3.2 GROUNDWATER SAMPLING

3.2.1 Monitoring Wells

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

contaminaent migration. Samples were collected from 36 wells in April and from 34 wells in October

using PDB samplers. MW-56 and MW-58 were sampled in April but not in October. The saturated

screened interval [0.7 feet in MW-56 and 0 feet (dry) in MW-58] was not sufficient for PDB sampling.

Sampling procedures were in general accordance with the User's Guide for Polyethylene-Based Passive

Diffiision Bag Samplers to Obtain Volatile Organic Compound Concentrations in Wells, Water Resources

040002.06 3-1
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Investigation Report 01-406 (U.S. Geological Survey, 2001) and the RA SAP. The wells included in the

sampling program are listed on Table 3-1.

Multiple samples were collected at individual wells with saturated screened intervals greater than 5 feet to

evaluate variation in concentrations over the screened aquifer thickness. A total of 86 PDB samples was

collected in June and 76 PflB samples was collected in October. The samples were collected by filling

the PDBs with deionized water and placing each PDB at the pre-selected depth interval within the well's

saturated screen interval. One PDB was installed for approximately each 5 feet of saturated screen

interval. PDB sample intervals for each monitoring well are shown on Table 3-2.

The PDI~s were placed in the wells on 6-7 April and retrieved on 28-29 April for the first semi-annual

sampling event, with placement on 4-5 October and retrieval on 20-22 October for the second

semi-annual sampling event. Upon removal from the monitoring well, a sample of water from the PDB

was transferred to 40-milliliter (ml) vials preserved with hydrochloric acid. The groundwater samples

were sent to Severn Trent Laboratories (STL) for VOC analysis by USEPA method SW826083.

3.2.2 Recovery Wells

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

and for evaluation of system effectiveness in reducing contaminant mass. Samples were collected from

all the recovery wells except RW-8 on 4 May for the first semi-annual sampling event; a sample was

collected from RW-8 on 12 May following electrical repairs to the recovery well pump. Samples from all

recovery wells were collected on 22 October for the second semi-annual event (Table 3-I).

Samples were collected from the sample port on the recovery well heads. The valve was slowly opened

and the extracted groundwater was allowed to slowly fill 40-mi vials preserved with hydrochloric acid.

'lhe sample vials were sent to STL for VOC analysis by USEPA method SW826083.

3.3 EFFLUENT SAMPLING

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

contaminant mass reduction. The effluent samples are collected from the groundwater extraction system

at a location approximately 200 feet upstream from the final discharge point. The discharge point is a
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manhole on Person Avenue at the north property line of DDMT. The valve on the sample port is slowly

opened and the system discharge is allowed to slowly fill the required sample containers.

Effluent samples were collected on 24 May and 30 November 2004 and sent to STL for VOC analysis by

USEPA method SW8260, SVOCs by USEPA method SWS27OC, and metals by USEPA method

SW6OI OB. Additional effluent samples to support system evaluation were collected on 21 February and

27 August 2004 and sent to STL for VOC analysis by USEPA method SWS26OB3.

3.4 QUALITY ASSURANCE/QUALITY CONTROL SAMPLES

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

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

recovery wells, and effluent discharge.

QC samples consisted of field blanks and duplicates. Trip blanks were included in coolers delivered from

the laboratory. One duplicate was collected for approximately every 10 samples and I matrix spike and

matrix spike duplicate (MS/MSD) was collected for every 20 samples. Laboratory QAJQC included

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

analytical methods are described in the RA SAP (MACTEC, 2004b).

flocunientation 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. It should be noted that trip blanks were inadvertently left from the cooler shipments in

October 2004. However, a review of the remaining field and laboratory QC samples did not indicate a

negative impact on the data quality. Corrective action has been taken to prevent similar oversights in

future sample shipments.
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4.0 SUMMARY OF MONITORING RESULTS

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

monitoring are discussed below.

4.1 WATER LEVEL MEASUREMENTS

Water level measurements for 6-7 January, 6-7 April, 21-22 June, and 14-15 October are shown with

resulting groundwater elevations on Table 4-1. Groundwater elevations in the fluvial aquifer are highest

northeast of Dunn Field (245 feet msl at MW-128) and decrease to the west-southwest (210 feet msl at

MW-127). The groundwater elevations in the intermediate aquifer ranged from approximately 178 feet

msl in MW-38 south of Dunn Field to 160 feet msl in MW-37 west of Dunn Field. Groundwater

elevations in MW-67, which is screened in the Memphis Sand, were approximately 155 to 160 feet msl.

The 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 variation in water levels between

wells screened in the intermediate aquifer is likely due to higher water levels near areas of recharge from

the overlying fluvial aquifer.

The groundwater elevations at monitoring wells screened in the fluvial aquifer were consistent over the

four quarterly events with most wells having a variation of less than I foot. Wells screened in the

intermediate aquifers showed variations of I to 5 feet, while MW-67 in the Memphis Sand had a variation

of about 6 feet.

Groundwater elevation maps for the four quarterly events are included as Figures 4-1 to 4-4.

Groundwater flow is 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.

4.2 ANALYTICAL RESULTS

The complete analytical results for groundwater samples from monitoring wells, recovery wells, and

effluent samples collected during the second half of 2004 are presented in Appendix C. The DQE

narratives are presented in Appendix D. The analytical results for samples collected during the first half

of 2004 were presented in the Semi-Annual Summary Report, Year Six First Half (MACTEC, 2004c).
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Positive results summaries for the groundwater samples from the second semi-annual event, including

analytical results for all constituents detected above the reporting limit in one or more samples, are shown

on Table 4-2 for monitoring wells (PDBs), and Table 4-3 for recovery wells. Analytical results for the

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

4.3 GROUNDWATER

'lhe following discussion of groundwater analytical results is based on concentrations detected above the

reporting limit for the nine VOCs detected on a persistent basis at Dunn Field: CT, CF, DCE, tDCE,

cDCE, PCA, PCE, TCA, and TCE. The analytical results are compared to the Maximum Contaminant

Level (MCL) and groundwater target concentrations from Table 2-21 G of the Dunn Field ROD (CH2M

HILL, 2004), as listed on Tables 4-2 and 4-3. The October 2004 analytical results for these nine VOCs

are presented on Figures 4-5, 4-6, and 4-7. The historical results for these nine VOCs in all the wells in

the current sampling program are included in Appendix E.

4.3.1 Monitoring Wells

Analytical results for groundwater samples collected from the monitoring wells are summarized below:

* CT was detected in monitoring wells MW-32, MW-57, and MW-71 at concentrations
ranging from 2.3 micrograms per liter (ptg/L_) at MW-32 to 19 ~tg/L at MW-57. The
detected concentrations exceeded the MCL of 5 pg/L in wells MW-57 and MW-71.

• CF was detected in monitoring wells MW-32, MW-34, MW-57 and MW-71 at
concentrations ranging from 3.8 pg/L at MW-34 to 28 pg/L at MW-71. The detected
concentrations did not exceed the MCL for trihalomethanes of 80 gg/L.

* DCE was detected in monitoring wells MW-7, MW-S. MW-29, MW-31, MW-SI,
MW-79, MW-128, MW-129, and MW-130 at concentrations ranging from 1.1 pgIL
at MW-S8and MW-128 to 35pg/L at MW-130. The detected concentrations in wells
MW-7, MW-29, MW-31, MW-51, MW-79, MW-128, MW-129, and MW-130
exceeded the MCL of 7 pg/L.

* tDCE was detected in monitoring wells MW-79 at a concentration of 3.0 Pg/L. The
concentration did not exceed the MCL of 1 00 pg/L.

* cDCE was detected in monitoring wells MW-32 (1.7 pg/L) and MW-54 (70 pg/L).
The reported concentration at MW-54 meets the MCL of 70 pg/L.

• PCA was detected in monitoring wells MW-32, N4W-54, MW-68, MW-70, MW-71,
MW-76, and MW-77 at concentrations ranging from 3.6 pg/L at MW-32 to
5800 pg/L at MW-70. The detected concentrations exceeded the target concentration
of 2.2 pg/L in all of these wells.
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PCE was detected in monitoring wells MW-7, MW-8, MW-29, MW-5I, MW-57,
MW-69, MW-79, MW- 1 29, and MW- 1 30 at concentrations ranging from 1.2 Pg/L at
MW-SI to 63 pig/L at MW- 1 30. The detected concentrations exceeded the MCL of
S lpg/L in wells MW-7, MW-29, MW- 129, and MW- 130.

* TCA was not detected in any of the monitoring wells.

* TCE was detected in monitoring wells MW-i, MW-8, MW-29, MW-31, MW-32,
MW-SI, MW-54, MW-Si, MW-68, MW-69, MW-70, MW-71I, MW-76, MW-77,
MW-78, MW-79, MW-128, MW-129, and MW-130 at concentrations ranging from
1.3 lpg/L at MW-S to 2700 pg/L at MW-54. The detected concentrations of TCE
exceeded the MCL of S pg/L in wells MW-7, MW-29, MW-32, MW-SI, MW-54,
MW-S7, MW-68, MW-70, MW-il, MW-76, MW-77, MW-79, MW-128, MW-129
and MW- 130.

4.3.2 Recovery Wells

Analytical results for groundwater samples collected from the recovery wells are summarized below:

* CT was detected in recovery wells RW-l1, RW- IA, RW- IB, RW-2, RWT-3, and RW-4
at concentrations ranging from 1.5 pg/L in RW-4 to 29 pg/L in RWT-l. The detected
concentrations exceeded the MCL of S pg/L in wells RW-l1, RW- IA, RW- IB, RW-2,
and RW-3.

* CF was detected in recovery wells RW-1, RW-IA, RW-IB3, RW-2, RW-3, RW-5,
RW-6, RW-7, RW-8, and RW-9 at concentrations ranging from 1.8 Pg/L in RW-3,
RW-5, and RW-6 to 680 pg/L in RW-IA. The detected concentrations exceeded the
MCL of 80 pLg/L in wells RW-lI and RW- IA.

* DCE was detected in recovery wells RW-8 (12 ptg/L) and RW-9 (24 p~g/L). The
concentrations exceeded the MCL of 7 pg/L in both wells.

* tDCE was detected in recovery wells RW-1, RW-IB3, RW-2, RW-3, RW-5, RW-6,
RW-i, RW-8, and RW-9 at concentrations ranging from 1.2 pg/L in RW-1B3 and

RW-3 to 28 pg/L in RW-8. The detected concentrations did not exceed the MCL of
100 pg/L.

* cDCE was detected in all of the recovery welts except RW-5 at concentrations
ranging from 3.9 pg/L in RW-l to 130 pg/L in RW-8. The detected concentrations
exceeded the MCL of 70 pg/L in recovery wells RW-2 and RW-8.

* PCA was detected in recovery wells RW- IA, RW-2, RW-4, RW-7, RW-8, and RW-9
at concentrations ranging from 6.3 pg/L in RW-9 to 840 pg/L in RW-4. The detected
concentrations exceeded the target concentration of 2.2 pig/L in all these wells.

* PCIE was detected in all of the recovery wells except RW-4 at concentrations ranging
from 1.2 pig/L in RW-3 to 32 pg/L in RW-9. The detected concentrations exceeded
the MCL of S pg/L in recovery wells RW-l, RW- IA, RW-8, and RW-9.

* TCA was not detected in any of the recovery wells.
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TCE was detected in all of the recovery wells at concentrations ranging from 22 lig/L
in RW-5 to 860 pg/L in RW-4. The concentrations exceeded the MCL of 5 pIg/L in
all of the recovery wells.

4.4 EFFLUENT SAMPLES

Effluent discharge samples were collected in February, May, August, and November 2004. The

analytical results are presented on Table 4-4 with the permit discharge limits. The methylene chloride

concentration in the November effluent sample of 12.0 pg/L exceeded the monthly average limit of

10 pg/L but was below the daily maximum of 20 pg/L. The result was also qualified for method blank

contamination and thus was not considered an exceedance. Previous results were below the monthly

limit. All other results were below the permit limits.
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5.0 CONCLUSIONS AND RECOMMENDATIONS

5.1 SYSTEM OPERATIONS

The system operated as intended during most of 2004. Brief system shutdowns occurred in June and

August. Two wells were out of operation at the end of the year: RW-2 failed in early November and

remained out of operation in December; and RW- I B failed in mid-December. Initial repairs were not

successful and the pumps will be replaced in 2005.

The system extraction/effluent discharge rate ranged from 49.4 gallons per minute (gpm) in April to

76.1 gpm in September. The total discharge was approximately 31.4 million gallons (an increase over

30.5 million gallons discharged in 2003). This annual discharge quantity was calculated using the

estimated discharges from individual wells, as shown in Section 2.1I. The annual discharge based on the

discharges shown on the monthly reports (Appendix A) is approximately 31 million gallons. The

difference is due to rounding errors in the flow rates for individual wells.

Figure 5-1 shows the TCE and total VOC concentrations measured at the effluent metering station since

1998. In 2004, the concentrations increased after an initial steep decline in the January 2004 sample

results. Approximately 31.8 pounds of ICE and 86.6 pounds of total VOCs were removed from the

fluvial aquifer in 2004, as calculated using the estimates in the monthly reports. This compares with

38.4 pounds of TCE and 102.2 pounds of total VOCs calculated as removed in 2003 (Jacobs Federal

Programs, 2004). The concentrations increased after an initial steep decline in the January 2004 sample.

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

The following system repairs are recommended for the 2005 operating year:

* Replace the pressure transducers in wells RW- 1B, RW-2, and RW-5

* Repair and/or re-build the control valves to facilitate maximum pumping rates

* Evaluate replacement of the existing data logger to include remote operating
capabilities to minimize site visit requirements
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5.2 SYSTEM MONITORING

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

persistent VOCs detected above the reporting limit for PDBs in each well. Of the 34 wells sampled in

October, 19 wells contained one or more of the nine VOCs above reporting limits and 16 wells had

concentrations above the MCL or target concentration.

'fable 5-1 also shows the variation in concentrations between PUBs in each of the wells. The variability

with depth appears to be insignificant except in wells MVW-68 and MW- 128. The analytical results for

PUB interval I in MW-68 are questionable since that sample (70.6 to 72.6 feet below top of casing) was

reported to contain PCA at SI pig/L and acetone at 2000 pg/L; the acetone result was rejected. Previous

groundwater samples from MW-68 have only contained PCA sporadically and at concentrations below

10 pg/L (Appendix E); the other two MW-68 PDB samples did not have PCA detected above the

reporting limit of 1 pg/L.

Time trend plots are included in Appendix F for the Groundwater IRA system monitoring wells with

contaminants detected above MCLs or target concentrations. The majority of wells currently have a

stable or decreasing trend in concentrations. Many of the monitoring wells have had peaks in

concentration, which then decreased over time. MW-54 has had a highly increasing trend since 2003.

MW-70 has had large variation in concentrations over time with a generally increasing trend.

The 2004 monitoring program for the Groundwater IRA system included PUB samples from 36 wells,

with up to 4 sample intervals per well. During 2004, approximately 30 monitoring wells were installed

downgradient of Dunn Field. The new wells improved the understanding of groundwater elevation and

flow direction, as well as the extent of contamination. Results from the new wells led to an early

implementation of remedial action, consisting of injection of zero-valent iron into the fluvial aquifer

immediately downgradient of MW-54. The remedial design of the selected remedies for Dunn Field is

currently underway and the Groundwater IRA system will be mothballed upon implementation of the

remedial action.
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Based on activities at Dunn Field in 2004, the status of remedial design, and the evaluation of the

Groundwater IRA system, MACTEC recommends the following modifications to the monitoring

locations:

* Omit monitoring wells north of the IRA and that do not provide necessary monitoring
data (MW-OS, MW-09, MW-29, MW-30, MW-51, MW-78, MW-95, MW-128 and
MW- 129).

o Well MW-128 will be retained for the May sampling event because results from
only three sample events are available in the database. Four sample events are
preferable for development of the Dunn Field long-term monitoring plan.

o Two monitoring wells in this area (MW-07 and MW- 130) with generally higher
reported concentrations will be retained in the sampling program. MW-07 is
close to recovery well RW-09 and will provide influent concentrations. MW-I130
is upgradient of Dunn Field and continued analytical results will be useful for
correlation with a planned TDEC investigation for source identification.

• Omit monitoring wells south of the IRA and that do not provide necessary
monitoring data (MW-34, MW-36, MW-56 and MW-5S). MW-34 and MW-36 are
screened in the intermediate aquifer and do not monitor the IRA; M4W-34 is included
in the MI LTM. MW-56 and MW-58 have limited saturated thickness.

* Omit wells not downgradient of the IPA (MW-42, MW-SO and MW-126). These
wells are on the western side of the groundwater trough located west of Dunn Field
and the recent groundwater contours indicate flow at these wells is toward Dunn
Field.

* Omit wells far from Dunn Field where closer monitoring wells will provide more
useful information (MW- 127).

* Add recently installed wells (MW-144 to MW-171). These wells will be sampled
until analytical results are available from four sample events over roughly one year.
Several of the wells will meet this criterion following the next round of samples and,
following review of the analytical results, a reduction in the wells to be sampled will
be considered in a mid-year report to be submitted this summer.

* Limit multiple PDB samplers to those wells that a) had observable variation in COC
concentrations with depth (MW-31, MW-68, MW-69, MW-70 and MW-128) or b)
were recently installed. The need for further use of multiple PDBs will be reviewed
in the mid-year report, based on the planned remedy addressing the full saturated
thickness in the treatment areas.

* Use a maximum of two PDBs in selected wells based on the observation that, where
present, variation in concentrations was observed at the top and bottom of the
screened interval.
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Where two PDB samplers are used, place the PDBs in the top and bottom 5 feet of
the saturated screened interval. Place single PDBs in the middle of the saturated
screened interval. Note PDBs will be 18 inches in length.

These recommendations would require collecting samples from 15 monitoring wells with a single PDB,

36 monitoring wells with multiple PIJBs and I I recovery welts with grab samples. A total of 98

groundwater samples would be collected, not including QC samples. Water levels will be measured in

118 wells.

In addition, MACTIEC recommends that new PDBs be installed in the monitoring wells following

retrieval and sampling of the hanging PDB. This will eliminate a trip required solely to place the PBD

samplers.

040002.06 5-4
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TABLE 3-1

WELL ACTIVITY SUMMARY
ANNUAL OPERATIONS REPORT -2004

DUNN FIELD GROUNDWATER IRA - YEAR SIX
Defense Depot Miemphis, Tennesse

Wel Aifer Wtwrteq GculkiSupks
Seened Meunment ApHl Otobr

MW-02 Fluvial X
MW-03 Fluvial X

MW-O4** Fluvial X
MW-05 Fluvial X
MW-06 Fluvial X
MW-07 Fluvial X X X
Mw-OS Fluvial X X X
MW-09 Fluvial X X X
MW-tO Fluvial X
MW-It Fluvial X
MW-12 Fluvial X

MW-13** Fluvial X
MW-14 Fluvial X
MW-15 Fluvial X
MW-I S Intermediate X
MW-19 Fluvial X
MW-27 Fluvial X
MW-28 Fluvial X
MW-29 Fluvial X X X
MW-30 Fluvial X X X
MW-31I Fluvial X X X
MW-32 Fluvial X X X
MW-33 Fluvial X X X
MW-34 Intennediaie X X X
MW-35 Fluvial X
MW-36 Intennediate X X X
MW-37 Intermediate X X X
MW-38 Intenmediate X
MW-40 Intermediate X X X
MW-42 Fluvial X X X
MW-43 hinemnwdiaie X X X
MW-44 Fluvial X X X

MW~45** F:IuviaI X
MW-46 Fluvial X
MW-51I Fluvial X X X
MW-53 Fluvial X
MW-54 Fluvial X X X

MW-55** Fluvial X
MW-56 Fluvial X X
MW-57 Fluvial X X X
MW-58 Fluvial X X
MW-Mi Fluvial X
MW-60 Fluvial X
MW-61 Fluv'tal X
MW-62 Fluvial X
MW-65 Fluvial X
MW-67 Memphis X X X
MW-6X Fluvial X X X
MW-6') Fluvial X X X
MW-70 Fluvial X X X
MW-7I Fluvial X X X
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TABLE 3-1

WELL ACTIVITY SUMMARY
ANNUAL OPERATIONS REPORT -2004

DUNN FIELD GROUNDWATER IRA - YEAR SIX
Defense Depot Memphis, Tennesse

Wei Aifer WfrrLevl Gonlsuitmps
Seened Memnnment ApHl Otobr

MW-73 Fluvial X
MW-74 Fluvial X
MW-75 Fluvial X
MW-76 Fluvial X X X
MW-77 Fluvial X X X
MW-78 Fluvial X X X
MW-79 Fluvial X X X
MW-SO Fluvial X X X

MW-84** Fluvial X
MW-87 Fluvial X
MW-SQ Intermediate X
MW-90 Intennediate X
MW-9I Fluvial X

MW-95** FRucial X X X
MW-126 Fluvial X X X
MW-127 Fluvial X X X
MW-128 Fluvial X X X
MW-129 Fluvial X X X
MW-130 Fluvial X X X
MW-131 Fluvial X
MW-132 Fluvial X
MW-133 Fluvial X
MW-134 Fluvial X
MW-135 Fluvial X
MW-144 Fluvial X
MW-145 Fluvial X
MW-147 Fluvial X
MW-148 Fluvial X
MW-149 Fluvial X
MW-150 Fluvial X

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

ItW-01A Fluvial X X X
RW-OIB Fluvial X X X
RW-02 Fluvial X X X
RW-03 Fluvial X X X
RW-04 Fluvial X X X
RW-05 Fluvial X X X
RW-06 Fluvial X X X
RW-07 Fluvial X X X
RW-08 Fluvial X X X
RW-09 Fluvial X X X

Notes:
** Indicates a pressure transducer is installed in the moniloring well.
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TABLE 5-1

ANALYTICAL SUMMARY BY SAMPLE INTERVAL
ANNUAL OPERATIONS REPORT - 2004

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

PDB Sample Interval
Well Contaminant 1 2 3 4

DCE 17
MWO7 PCE 18

TCE 14
DCE 1.1

MWQ8 PCE 1I4
TCE 1.3

MW09 None ND
DCE 22 18 22

MW29 PCE 23 20 21
TCE 29 24 30

MW30 None ND ND ND
MW31 DCE 12 17

TCE 2.7 4.7
PCA 3.6
CT 2.3

MW32 CF 17
cDCE 1.7
TCE 7.3

MW33 None ND
MW34 CF 3.8 2.4 1.7
MW36 None ND ND ND
MW37 None ND ND ND
MW40 None ND ND
MW42 None ND
MW43 None ND ND
MW44 None ND ND

DCE 14 16
MWSI PCE 1.2 0.30 J

TCE 5.1 3.8

PCA 4300 4700
MW54 cDCE 70 J 61 J

TCE 2500 2700
CT 19

MW57 CF 6.1
PCE 2.7
TCE 29

MW67 None ND ND ND

040002.06 1 of 2
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TABLE 5-1

ANALYTICAL SUMMARY BIY SAMPLE INTERVAL
ANNUAL OPERATIONS REPORT - 2004

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

PDB Sample Interval
Well Contaminant 1 2 3 4

MW68 PCA SI <1 <1
TCE 20 J <1 <1

MW69 PCE 1.5 <1
TCE 3.7 <1

MW70 PCA 4299 5890
TCE 1199 21900
PCA 6

MW71 CT 5.6
CF 28

TCE 12
MW76 PCA 4.3 12

TCE 3.9 8.9
PCA 4700

MW77 cDCE 64 J
TCE 1709

MW78 None ND ND ND
DCE 6.3 6.3 6.8 7.8
cDCE 2.6 3 1.7 0.92 J

MW79 PCE 1IA 1.2 1.5 1.8
tDCE 2.8 3 1.9 1I4
TCE 19 2 1 14 9.5

MW80 None ND ND ND
MW95 None ND ND ND ND
MWI26 None ND
MW127 None ND ND
MWI28 DCE 54 1.5 1.1 1.3

TCF 16 0.70 J 0.501I 0.42
DCE 30 31 32

MvWI29 PCE 3.9 9.2 20
TCE 11 13 14
DCE 33 31 33 35

MWI30 PCE 50 59 62 63
TCE 47 46 48 50

Notes:
Passive Diffusion Bag Sample Interval, refer to Table 3.2 for depth

ND No COCs detected above reporting limits
Hold Concentrations above MCL or Target Concentration

040002.06 2 of 2
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Annual Operations Report - 2004 June 2005
Dunn Field Groundwater IRA - Year Six Revision 1.0
MACTEC Project No. 6301-03-00/S

FIGURES
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Annual Operations Report - 2004 June 2005
Dunn Field Groundwater IRA - Year Six Revision 1. 0
MA CTEC Project No. 63 01-03-0015

APPENDIX A

INDUSTRIAL WASTE WATER DISCHARGE AGREEMENT

PERMIT NUMBER S-NN3.097
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C ity o f ~~~~~: ~DR- WILLIE W HIERENTON - Mayor

RICK MASSON - Chief Adrninistrative Officer
DIVISION OF PUBLIC WORKS
JERRY R. COLLINS JR- - Director

Maynard C. Stiles Wastewater Treatment Plant

TENNESSEE

Wednesday, May 07, 2003

Mr. John DeBack
I3RAC Environmental coordinator
DDSP-i) (Memphis)
2163 Airways Boulevard Building 144
Memphis, Tennessee 38114

RE: Renewal Industrial Wastewater Discharge Agreement Pennlit No. S-NN3-097
DDSP-D (Memphis) @ 2163 Airways Blvd., Memphis, Tennessee

Dear Mr. DeBack:

Please find enclosed singed and approved copy the revised/renewed DDSP-D (Memphis) 's
Industrial Wastewater Discharge Agreement for your record keeping.

If'you should have any questions, please feel free to contact me at (901) 353-2392.

Sincerely,

Akil Al-Chokhachi
Environmental Engineer

2303 North Second Stiedt Mem~phis, Tennessee 38127-7500- (90l1) 353-2392
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-J OPICINMOAL
S-NN3-097

Citof

Division of Public Works

Industrial Wastewater Discharge
Agreement

made by and between the
City of Memphis

and
D D S P- 0 ( Memphis)

on

May 01, 2003

Approved by:

Public Works
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,t@ Z ~~City Of MemphisSNN 09
uwnW~9~uw ~ Industrial Wastewater Discharge DDS-D:MWEM PHI S

~~~ ~~Agreement

Intent and fr 'sp c-< le (

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

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

Willful futiure of an industrial user to report significant changes in operations which afbect
Wastewater constituents and characteristics canl result in thie revoking of his discharge agreement. If a
public sewer becomes obstructed or damaged because of anly substances improperly discharged into it,
D D S P- 0 ( Memphis) if responsible for such discharge shall be billed and shall pay for all the
expenses incurred by the City in cleaning out, repairing, or rebuilding thie sewer.

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

Each industrial user discharging compounds regulated by the pretreatment program or other
programis identified by the Environmental Protection Agency' (EPA) must also pretreat to the point as
required by the EPA. In additio~nto this, the State of'l'enniesseclhas idenitified certain allowable levels
for inconipatibles entering a publicly owned treatment works. The pretreatment values set by thle City
arc listed in Table I and Table 2, Section 33-104 of the Sewer Use Ordinance.

Wastewater discharge agreements are issued to a specific user for a specific operation.
A wastewater discharge agreement shall not be reassigned or transferred or sold to a new owner,
new user different premises, or a new or changed op~erationl which will -significantly affiset wastewater
characteristics, Section 33-85 of the Sewer Use Ordinance.

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.
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City Of MemphisSNN09
~nuJ~wmi ~ Industrial Wastewater Discharge DDSP-D3 MEMPHIS

H ~~Agreement

fl fl n) Jutent and fruwp u~e ac

According to Section 33-1 10 of the Sewer Use Ordinance, the Industrial User shall notify the
Control Authority immediately in the event of spill, bypass, upset and slug or accidental discharges,
including any discharges that would violate a prohibition under Section 33-103, with poceclurcs
f'or the follow-uipwritteninotificationiwithlin live days. the Control Authority will evaluate tlie
Industrial User every two years or as needed for slug discharge control plan, if not required then,
the Industrial User shall submit a signed statement stating that there is no potential nor any need
for developing such a plan. However. if'required then the Control Authority wilt attach a copy of
the plan to this Agreement.

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

Whereas, D Di S 1'- D ( Memphis) located at 2163 Airways Blvd, Bldg 144 desires to discharge
to the Memphis sewer system; and

Whereas, 1I) D S IP- D) ( Memphis) agrees to comply with all requiremetIAs specified in Chapter
33 of the Code of Ordinances and anyv revision thereof'.

Now therefore, D D S P'- D ( 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 0 1, 2003 to April 30, 2008.

Signed by: Authorized Industrial User Representative:

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _j cd b~ 2Ft Z , 43 c t
_______________________ Jydb 15FZAc ):dVV19cnVVW1ivAz.£ C/'r

City of Memphis D D S P- D ( Memnphis)



City Of Memphis j- 9
________ ~Industrial Wastewater Discharge DLDSP-MEPI

Agreement _- E=

Start Date Expiration Date

May 01, 2003April 30,20

A.1 Corporate Namne FDDI S P- D ( Memlphis)

Corporate Address 12163 Airways Blvd, Bldg 144

A.2 Company Namne Dn)SP ephis)

Mailing Address 26AiwyBvd, Bldg 144

IMemphis EN 38114

A.3 Facility Namne ID D S P- D ( Memphis) - 7

Facility Address 12163 Airways Bl~vd, Bldg 144

INMemphis T

A.4 Contact Official lJohn De Back

Title [B R A C Environmental C~oordinator

Phone (0)5402

A.5 Signing Official Jo~hn De Ba-ck

Title 113 l( A C Environmxental Coordinator

Signee Address h163 Airways BlIvd, Bldg 144

IMerphis T 3114=

A.6 I ceriily that theiinfornna~lion containied in this induStrial wastewatercdischiarge agreciementcoinsistiiig
of twventy two pages ( and any appendices ) is lharnifiar to rue and to the best of mny knowledge and
belier, such in formation is rtrue, complete and correct.

7/a -2 C

Authorized Industrial User Representative: Signature/Date

Page I
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City Of Memphis S-NN31-097
Industrial Wastewater Discharge DDSIP-D MMPI

Agreement

SEC IION 2 - FACILITY OPERAT IONAL CHARACTE RI STICS

B. 1 Description of manufacturing or service activities
Teoeration to be permitted is a ground water recovery system located in

an open area, Dunn Field, adjacent to the northern perimeter of the DDMVT
main instalIlation. The DDMT facility is currently being closed with the
intent of transferring much of the facility to private ownership.
IManufacturing of goods does not occur in the Dunn Field portion of the
facility.

*Note: The ground water (6w) recovery and discharge system will operate on a
continual basis once the system icopletely operational. The federal
government will prt n maintin thCoe system.

83.2 Standard Industrial Classification(s)

a. F97-11F b. c. Wd. e.

8.3 Weekly days ol operation are 7dy/ek(W

13.4 The hours of operation and the number ol employees per shift.

Times Number of Employees

$hitt1 Start Stop Weekday Saturday Sunday

Day 80 m 50 i

Evening III I
Night WWWWW

13.5 Is production operation subject to seasonal variation? No]

It so, complete the following:

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

I I- gallons/day, during the months ofI

b- Seasonal minimum wastewater discharged into the municipal sewer system is

I I ~~~~gallonls/day, during the months of

Page 2
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City Of Memphis S-NN3-097
Industrial Wastewater Discharge DDPD EPHI

Agreement

8.6 Description of other operational schedule characteristics / scheduled shutdown
No operational variations are curetypned Thpuigraemyb
altered based on the hydraulic capacity of the city sewer col ection system,
if required.

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

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

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

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

8.7 Description of operational variables and frequency of occurrances which may result in

unusual discharges
JFluctuations in the discharge of the system may occur due to changes in
ground wa1ter conditions. The discharges described in section h3.6 are
expected to be maximum discharges.

Page 3



833 73

City Of Memphis S-NN3-097
Industrial Wastewater Discharge DDSP-D MEMP-HIS]

Agreement

8.8 Raw materials

Type Quantity Units

N/A ___IE_= _ I_ ___

II _ ___ ___ ___ ___ ____ ___ ___ _ P age_ 4t _ _ _ _ __ _ _ _
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City Of Memphis S-NN3-097
Industrial Wastewater Discharge DbDSP-D MEMPHIS

Agreement

13.9 Calalysts, Intermediates
Type Quantity Units

[N /AJ L I II I I _ _ _ _ _ _ _

__i

E1WE:=

_ __ __ _ I _ __ _ _ _

_________________________________- ----------------- - ! -___-_ __-__-_ __-__---_

I t _ _ _ _ _ _ _ _

____ ___ ___ ____ ___ ___ ____ _ rage_ II_ _ _ _ _ _ _ _ _I _ _ _ _ _ _ _ _ _
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City Of MemphisSN3-9
Industrial Wastewater Discharge DDPD MEMPI

Agreement

8.10 Principal Products

Type Quantity Units

INo Manufacturing Activities j _______ _______

_ _ _ ir n-7~

I II ______________ ii _ _ _ __ _ _ _ _

I _ _ __ _ _ __ _ _ _ __ _ _ _E__ __ _ j __ _ _ __ _ _ _ II _ __ _ _ __ _ __ _

I _ __ _ __ _ _ __ _ __ _ _ __ _ __ _ _ __ _ __ _ _ __ _ __ _ _ii_ __ _ _ __ _ __ _ _

[ _ __ _ _ __ _ _ _ I _ __ _ _ __ _ _ __ _

__ _ __ _ _ __ _ __ _ _ __ _ __ _ _ _I_ _ E _ _ _ __ _ _ _ __I _ __ _ _ _ __ _ _ _

__ _ _ __ _ _ __ _ _ _ __ _ _ __ _ _ __ _ _ I _ _ _ _E__ __ _ I__ _ _ __ _ _ __ _ _

[ _ _ __ _ _ __ _ _ _ __ _ _ _E__ _ I_ _ __ _ _ __ _i

I __ ____ ____ ___ ____ ____ __ Page_ 6I_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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City Of Memphis S-NN3-097
Industrial Wastewater Discharge DDSP-D MEMPI

Agreement

Rh1 Byproducts and Waste Products

Type Quantity Units

lNone W

__WI _~~~~~~ag



833 77

City Of Memphis S-NN3-097
Industrial Wastewater Discharge DDSP-D MEMPI

Agreement

8 12 Components of Non-contact Cooling Water
Type Quantity Units

INWA

[ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ P a g e_ B _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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City Of Memphis S-NN3-097
Industrial Wastewater Discharge DDSP-D MEMPHIS

Agreement

B133 The person (or position) on the plant site who shall be contacted bor emergency situations

during plant operating hours.

Name lJohn De Back

Title B1 It A C Environmental Coordinator

Phone 1(9Ol)-544-0622

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

Namne Phone

John De Back - 13 R A C Environ. Coordinator j k(90D)-544-0622

8. 15 Description of spill prevention controls and counter measure plans I accidental and

slug discharges

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

Page 9
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City Of Memphis S-NN3-097
Industrial Wastewater Discharge DDSP-D MEMPHIS

Agreement

SECTION C - WATER USAGE CHARACTERISTICS

C.1 MVLG&W Account number(s) 124708000

C.4 f. & C.5 a. - Recovered ground
water only

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

C.3 Annual water usage by source: Froni Million Gallons Per Year

a. Public water supply

b. Private well

c. Surlace streamn

C.4 Daily average water consumption: inGallons Per Day

a. Process (industrial)

b. Non-contact cooling

C. Boiler Feed

d. Product

e. Domestic/Sanitary I_____________
f. Other 5160

C.5 Daily average water discharge: To& Gallons Per Day

a. Wastewater sewer [5160
b. Storm drain _ _ _ _ _ _ _ _ _ _ _

c- Waste hauler _ _ _ _ _ _ _ _ _ _ _

d. Evaporative loss _ _ _ _ _ _ _ _ _ _

e. Product

Page ¶0
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City Of Memphis S-NN3-097
Industrial Wastewater Discharge DS-D MEMPHI

Agreement

SECTION D - WASTEWATER CHARACTERISTICS

PAGE 1 OF 2 Ground Water with aflow of 561,GO0gaIlons/day

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

Daily Average Instantaneous

(Monthly Average) (One Day)

Maximum Level Maximum Level

Parameter mng/I lbs/day mg/I lbs/day

Biochemical Oxygen Demand (BOD5) 2i0I001 -, 1 7o.,9 36 1 400,001 1,873.9

Total Suspended Solids 30000 40.12 ZI Q 2,341.872]

Total Solids m
Oil & Grease (Hydrocarbons) II iI IIII1 IZ IIIIi
Oil & Grease (Total) 100D 467 1.0 4.:83:7]

Ammonia Nitrogen (NH~ . N) EZY I
Total Kjeldahl Nitrogen (TKN) 1IITIIZ 11

Pounds

Alkalinity (Pounds of 100% sulfuric acid per day. See Attachment)

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

Minimum Maximum

Maximum Temperature (Degrees Fahrenheit) E= I
pH- Range (Standard Units) (See Attachment)S.j

D.2 Description of wastewater sampting location. Method of sample collection see attachmnent.
sasnpling point is at the final discharge prior to the City Sanitary sewer.

NO Priority, Pollutants or other substances listed in Appendix A are being

discharged into the sanitary sewer.

Note: Blank parameters not quantified.

Page 11 -1
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City Of Memphis S-NN3-097
Industrial Wastewater Discharge DS- EPI

Agreement

SECTION D - WASTEWATER CHARACTERISTICS

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

D. Analysis of wastewater discharged into the municipal sewer system

Daily Average Instantaneous

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

Parameter ~~~~~~mg/I lbs/day mg/I lbs/dlay

Biochemical Oxygen Demand (BOD5) ElIIIZ IJ 111
Total Suspended Solids II II IIIIIIIllI
Total SolidsIZ I I III II lIIi IZ
Oil & Grease (Hydrocarbons) T IZIIILIII
Oil & Grease (Total) ~1 1 1
Ammonia Nitrogen (NIt-h N)11111
Total Kjeldahl Nitrogen (TKN) 111 ZlI~I I~

Pounds

Alkalinity (Pounds of 100%, sulfuric acid per day. See Attachment)1 1 1
Acidity (Pounds of 100% sodium hydroxide per day. See Attachment)

Minimum Maximum

Maximumn Temperature (Degrees Fahrenheit) I
pH Range (Standard Units) (See Attachment)

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

This page i s inserted due to additional space required for priority
pollutants (Page 13-2).

Page 11 -2
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City Of Memphis S-N N3-097
Industrial Wastewater Discharge LDDSP-D MEMPI

Agreement

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

(See Appendix A for complete listing.)

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

(Monthly Average) (One Day)

Maximum Level Maximum Level

Parameter PPNCIass mg/I lbs/day mg/I lbs/day
1, 1lI-trichloroethane 11 JV1alt 0.11 ,4 0.02 0.0974

jiAi.2,2-tetrachloroiethane 152 Volat 4

ii,1,2-trichloroethane _ _ __J14FVlolat= LIZ III 02.10IIII0I4681

11,1-dichtoroethene Vot=III.EI~2E4L1 010LII04768
Aluminum ~ ~~~ ~~~~~-M-e-talj EZ 001Z !a4 I 2I 0001I 9.e7]

Arsenic 115 M~~~~~~~E etal -~0.041 018711 04 60.68

Ris (-ethlbexl) Pthalate 66Sei 0.01~ 0.04 III ,0III2 s
LCadmiumn (total) 118Meal zz 1J 0.0471lI hOIIII94
lCarboon Tetrachloride (tetrachlor-) -6 FV-ol-atFF 0.0201 0.094F 0L04II 0187]

IChloroformn (trichloromethane) F23 Volat iIII~O4:68Rll1III93
IChromium (total) Fj1jgEtal L.o.9 71 -F40L 1.731
lCis-1 .2-dichloroethene Volt .020375LIZO II468
lCopper (total) 1200eta 0O93711 087 1831

IDi-n-butyl Phthalate F68 FSemriv~ I .6

Ilron Metal.37 7C 9 65

ILead (total) 12 Mtl.1 0.3 030 .4051

IMercury 12 Mea IIL . 05RIZ 1021 0.00
Methylne Chlride dichlorometh-) 44 Valet71 0.021 0.0794

INaphlhalene 5SeIv 0.0101 0.4 II~k 0941
Nike atoa) 12 Iea 0.1001 0A681 0.3001 1.4051

Phenol 6SmIv 0.1 ~ 400q 004

ITetrachloroethylene (perc- & Tel-) 85Seiv1201 II28EZII0IIh56i2
T-otuene 86Voa 0.0201 0.094

Tran-1,2dichoroehene I -Voalt 0.5 024LI 1.10 014681
Trichoroeliyine (rchloroethe- 8-7FVlaletIII1hIi~ ~ 08 3.747

Page 12 -I
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City Of MemphisS-N09
Industrial Wastewater Discharge DS- EPI

Agreement

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

(See Appendix A for complete listing.

PAGE 2 OF 2 Ground Water with aflow of 561 ,600gaIlonsi/day
Daily Average Instantaneous

(Monthly Average) (One Day)

Maximum Level Maximum Level

Parameter PPNClass mg/I lbs/day mg/I lbs/day

jZinc (total) 1l28T Met al 1 .00I.4 0511 1 6,84]

____ wmw w~~~~~~~~~~~~~~~~~I

Pag wmm-
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City Of Memphis S-NN3-097
Industrial Wastewater Discharge DDSP-D MEMPI

Agreement

D.4 The person or laboratory responsible for wastewater sampling and analysis
The name of the laboratorye will beiprovided once a contrac t is; in place, the
groundwater recovery system (des cribed in B . 6) is installed, and sampling
beg ins.

D.5 Type and description of wastewater metering and sampling facilities
A continuous direct reading mpeter, flow totalizer, and sampling tap will be
provided just prior to the discharge pipe leaving DDMT property.

[16 Any batch wastewater discharges? N~o

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

Page 13
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City Of MemphisS-N 09
Industrial Wastewater Discharge LDDSP-D MEMPHIS7

Agreement

D3.7 Is wastewater treated prior to discharge into the municipal sewer system? FN`o
If yes, complete the following:

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

b. Description of production characteristics and any persistent or normal operational

problems which may affect treatment system operations

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

acceptable treatment levels

Page 14
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City Of Memphis S-NN3-097

Industrial Wastewater Discharge DDSP-D IMEMIPHISj
Agreement

SECTION E SEWER FLOW PLAN, SITE PLAN AND PROCESS SCHEMATICS

E.1 The area of plant site in acres 641

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

The proposed layout of the groundwater recovery wells and piping system
are shown on the figure provided in Attachment 2. Groundwater from the
recovery wells will be combined into a common pipeline, conveyed and
discharged (i.e.. single discharge) into the sewer manhole located at
Rozelle Street on the South side of Cane Creek (as shown on the
Attachment 2 figure).

Initially, the groundwater discharge rates will be approximately 830 gpm.
Each well will be brought on line by discharging flow from an 8-hour
period into a holding tank. The groundwater in the holding tank will be
analyzed to confirm concentrations are below the proposed discharge
limits, prior to discharge to the sewer system.

Page 15- I
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City Of MemphisS-N09
Industrial Wastewater Discharge DDPDMMHIS

Agreement

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

E.I The area of plant site in acres F64.11

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

* I~~~~~~~~~~~~~~,A

/ , - -~Pae 5



8 33 88

City Of Memphis S-NN13-097
Industrial Wastewater Discharge DS- EPI

Agreement

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

E. 1 The area of plant site in acres 64.11

E.2 Sewer flow plan or list of outlets, size and flowPAT 3O 3

Page 15 -3
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City Of Memphis S-NN3-097'
Industrial Wastewater Discharge DS- EPI

Agreement

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

PART 1OF1

Seattach~ed plan.

Page 16 -1
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City Of Memphis S-NN3-097
Industrial Wastewater Discharge DS- EPI

Agreement

E.4 Flow diagram of materials or processes

PART 1OF1

N/A -_ _

Page 17 -I
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City Of Memphis S-NN3-097
Industrial Was tewater Discharge DDSP-D MEMPHS

Agreement

E.5 Diagram and description of areas with quantified acreage where storm waters (run-off)

are discharged into the municipal sower system

Storm water total acreage 00
PART 1 OFI

No storm water is being discharged into the sanitary sewer.

Page 18-, 1
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City Of Memphis S-NN3-097
Industrial Wastewater Discharge DS- EPI

Agreement

SECTION F . SELFEMONITORING SCHEDULE PART 1 OF

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

All monitoring records should be kept on) file tar a mninimum of 3 years.

According to section 33-83 of the sewer Use ordinance, if sampIng
performed by an industrial user indicates a violation,' the Usermpshall1 notify
the control Authority within 24 hours of becoming aware of the violation.
The user shall repeat the sampling and analysis and submit the results of
the repeated analysis to the City within 30 days after becoming aware of the
violation or sooner if so directed by the City Authorized representatives.

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

A. SELF-MONITORING REQUIREMENT:

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

2) one (1)ag nab sample shall be collected semi-annually in may and November
with analyses for:

p'1

vOCs (SW846 method 8240)
svocs (SW846 method 8270)
TAL Metals (EPA 200 Series)

B. REPORTING REq1UIREMENT:

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

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

The above reports shall be submitted to:

Mr. Alkil AL-Chokhachi
City of Memphis
2303 North Second Street
Memphis, Tennessee 38127-7S00

-rhe monthly volumes discharged shall be sent to

Sewer Fee Billing Department
Room 622, city Hall
125 mid-America mall
Memphis, TN 38103

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

Page 19-1



8 33 93

City Of Memphis S-NN3-097
Industrial Wastewater Discharge DDSP-D MEMPI

Agreement

SECTION G - COMPLIANCE SCHEDULE PART OF

0.1 The compliance schedule as required to meet categorical pretreatment standards and other

requirements required by the City of Memphis pretreatment program.

N-one required

Page 20 -1
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City Of Memphis S-NN3-097
Industrial Wastewater Discharge FDDSP-D MEMPHI1Sj

Agreement

SECTION 1-i - HAZARDOUS MATERIALS PART 1OF

H.1 All hazardous, toxtc, noxious or malodorous materials used, produced or orined

as by-product or waste.

NOT APPLICABLE FOR DDMI INSTALLATION

DUNN FIELD:

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

thiodiglycol
arsenic
chloroform
ammonia hydroxide
acetic acid
ammonia salts
metals
orthotol uidi PC di hydrochloridle
VOCS
SYOCs
methyl bromide
nitric acid PAH-S
trichloroacetic acid
sulphuric acid
hydrochloric acid
lead
pesticides

Page 21 -1
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City Of Memphis S-INN3-097
Industrial Wastewater Discharge L2?D MEMPHI

Agreement

SECTION I - ATTACHMENTS PART I OF

I Summary of Attachments

Appendix A, B, C, & 0
Sewer Use Ordinance Table 1 & 2

Sara 31.2 Tier TWO Emergency and Hazardous chemical inventory

Page 22 -1
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Annual Operations Report - 2004 June 2005
Dunn Field Groundwater IRA - Year Six Revision 1.0
MA CTEC Project No. 6301-03-0015

APPENDIX B

2004 MONTHLY DISCHARGE REPORTS
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January 2004 Monthly Discharge Report

Groundwvater Recovery System
Dunn Field, Memphis Depot. Tennessee

MACTEC Project No. 6301-03-001 5
Cron~stwterReoyr Syte OnrsinJ ati rnv 004 -Revise

9uration ofSystrt Operation: 1Jn0

Data Collectio Activitie:

Hero~, cry Welt Ott.rationa 1 Notes

Ri-coe r, wel RW-4 ad the flow mtrat well RW-3 ad RW-9 weenot oprtn rprya fJnua- 1, 204 The reaide fibe sytmwsobevdt be
operational for he daration of the month

repair~ 20 oJantary 2920 diinlly, tight bub5adorclrdlesswr relae intecnrlcaiesoPhMrcvr el

Jaitnary 2004 AM ag Discharg Mlow Rate 659 6 6PM

Jiiisar 200 Minimu Discharg Flow Rate 58 aSGPM
Note - loIw rates for the .,lI] with non-funcional flowmeer (RW-3 and RW-9) were base&o hisorca a eag 'ltr

teovr ,wll peaion 'sn conducte maual as chek to the tlemtryoprtin Recordings were compied to etmeeah wells pefrmnesng recorded
IIow.tales, totatid dischargd volume and low leve cyclin toied the folwn ecvr el operational nmimprcntg

WVell 3.5. %Rtt. Tim Ayerane 310w Rat (GPMI Total Flaw IGPMI
1kW-I 100 0 I 4464
RW.IA tIN 3 6 160704
RW-IB 100 I5 66960
RW-2 tOO 2 2 98208
RW-3 tOO 2 0 89280
RW-4 6 0 5 1339

RW-5 tIN 3 3 147312
RW-6 tIN 88 392832
kW-7 100 9 2 410688

RkW-8 IN0 139~ 620496
IRW-9 IN0 14 5 647280

S,sl,n fm in. anle itetdSs Effffnet amlewaScllctd y acbsinNoemer00 The nex

Cnnian~~inani Nips, Removal: ~ .ass reovlisclclae bsd onda.ilyhwrate ad them oat recen

Ja r:3.02 lbs TCE: 9.33 tlb, Total VOC,

Cumu laive: 20553" lbs TCE; 519.18 lbs Total VOCa

Ttal System Efflbent Irtt eb 31 Jant.a,., 04 169,449,619Galn

Prepard by WWP
Checked by JMD

DuNn Field Page 1 of I SabmIttle 09-Feb-04
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February 2004 Monthly Discharge Report
Groundwater Recovery System

Dunn Field, Memphis Depot, Tennessee
MACTEC Project No. 6301-03-0015

29-Feb-04

Data Collecion Actifitie:

Data was downladd from the da ogge on aeel basis The data wasdo oae from the~ tranducerso 'it theoniorig welso 2-12-20)(4

obterved t eopeatgnrsal

Re n e VeI 0neratinnal Noles

R~covers Well0 4 hlsu down on 12 Feray20041- the microontrlle wa found to be no-ucinlad an elcria ho w found btenthe control pane ad

Alarm S~maninarv

Maneancle SmoAn: i~ ,P

for fth 'sek of ii M.arc2004

ImtAl 11,r,tar 20114 MI.tl.sn Pwhisear V~olme: 2,368,365 Gallons Feb`an I through Februar 29

lhrav200 Acrae Discarge Flow Rate 56 7 GPM

Feisay200 Mas nst Discharge Flow Rate 55 GPM
Feruaryo 20 -5 itiuu Dischare Flow Rate 42$ 5GPM

tian Ion ste desaon fro 10%rcvr del operation run times aregivded in the abv'Recover Well Operational Notes" seton [ierckn ofea~ht
reoeswll' oprto , w as co nducted m..anuall as chek to the illemehly oprto Rcrigswropiled to cslimai eah welspeforotance using recorfde

florte, totmaltresd discarged voumad low level cyclin to yied fth folwngrcveywl opeatonalt non tine ,ercetage

NVOIlIJ). N-YRi. Time Averape~ Flow Rifle UICP total FlwH atos
RW-l IN0 tO 41760
RW%-IA 100 3 6 149041
RW-It 10IN 1 4 58464
RW-2 IN0 2 I 87696
RW-3 100 0 1 4176
IGV4 38 04 15827
R"W-5 10 3 2 133632
RMW-6 IN0 7 9 331783
RW-7 100 9 2 384192
15W-8 97 13 4 560461
RW-9 IN0 14 4 WI1344

System EffitieniI Samnles COllectd: AsseefletsmlwacoetdonFbar21204 Asi.samry f
the preiosl collected eItunt.. samplek reae by uaossatahed with the
updated dtaui atahedl he prelimiaydatahasbeen inluded inthe attached
table, there we noecedne

ConI..mIna . las R ,, emoval" Mataremoval is calc.ulatd based on dail flow rtesI and the .mos recent

Februar: 227 lbs ICE; 7.03 lbs Total VOCa

Cm aie:207.S(l~ba iCE; 526.22 lbs Total VOCs

TtlSystem Efflet it, niner Ia 9 Fruay200 172,62BN04 Callons

Prepard by WP 3-09-200
Checkedby JMI1 3-10-200

Dunnr Field Page 1 of 1 S.abmitted 10-March-04
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March 2004 Monthly Discharge Report

Groundwater Recovery System
Dunn Field, Memphis Depot, Tennessee

MACTEC Project No. 6301-03-001 5
..r..s.d, wIstr ReoeySystem Orera.tion March 2004

Duration of System Opera.tion: 1Mr0

31-Mar-0

Data C.ollecio Activities

Field opeestionat data was recoded durngstearot asnotd below

'StemOpetina Notes:

the syeo "atbserved so he opraiegornlt

Rfc 'vera WVel Operational ~Note

Recvey el #4pupmoor ndmirooorolerwee eplce o Mrch1620 hepump was.removd adnoted to.rquirerpair on Marh2,2004 The

A lew-tiova- sl ascoditiona noted no R'-t soad RWA9 during the 16 ad 25 site visit RW-8 wasnotd to have a tow-flow1 alarmo th,, Marh I 6th Site Visit

Nsintenance -Sumary:"
Thepum lkorn ecoer Wel #t4 was pulled on Mac .. 2,20041new pump/miotorordered The mcootole a etnts haufcue o rpi h e

...ip st orvr 5 ido Marc~h 25, 2004

tlctioActivities rir April

louti Nfturch 2004 Effllun ... eite Volume:, 2,398.032 Callous March I'throuh March31, 2004

Marc..h 204 Ave age.. I3'sctarge Flow Rate 53 7 GPM
Marc~h2004 Mai, r Dsharg Flow Rat 62 3 GPM
March 20<54 Minitnunt Discarg Flow Rate, 46 2 GI'M

Well II'.) %YRuun lIm A,,,raneFlow Rate (CPAI TWOta Flow lcallons)
R5W-I IN0 tI 44
RW-tIA I0N 3 7 165,168
RW'-I B 10 IS 66960
RW-2 IN0 2.1 93.744
RW-3 I00 0 1 41,464
RW-4 SI 6 I 2 53,568
RW.5 581 I 9 84,816
RW-6 I00 831 370,512
RW-7 I00 9 3 415,152
RW,-8 7 1 10 2 455,328
R3W.9 I00 14 5 6417280

Sstenm,. Effuent Situ, sate Ctuwlter: Tesotreetsseefuetsplwacletdonebia21204A
smar ehihe previously collectd effluent sample reae by Jscob ai

attahed table, thr e oecedne

Cout.ssminust Nttts R.eIsl Masrmva sclultdbsd on daily IIow rates and ltse most recen.t

March: 1.19 lbs 5CC; 3.75 lbs Total VOC,

Cumulaive: 2081,98 lbs iCE; 529.97 lbs Total VOC,,

shutd Syste, Effhtent through 3' March 2004 175,026,076 Galons.

Prepared by WWP 4-09.200
Checke~d byJMD 4-09-2004l

Dunn Field Poge I of I Submiatted, 12-Apni-04
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April 2004 Monthly Discharge Report

Groundwater Recovery System
Dunn Field, Memphis Depot, Tennessee

MACTEC Project No. 6301-03-001 5

2.roon dwater lRecovery Ssstem Ownersion -Ann!1200

urtoofSyste Operaion: 1-Apr-0,4

System O Mrti~ alot-

Reesaser WVett Operatisosa Notes

General Settatnan,:

Rem' cry Well s sacclgon ad oil and shut dose o A,.) 16, 2004 Ista restarted onApol 28,2004 and againo April 30, 20 The cycing ws trace to

Mainenance S'utmnan
Resiatied RW-8 alIo, the 1heutial Movlod ciruit breake trpped on insstpieocason

Upocotni Actlivities fMr M.,a

Evauat u~elera~ or repai or relcmetad collec qoaiely ltsint sampl

hits? April 21104 Fffloeot Diach.,ne V0'ntit - 2J.U3.512 Calloas April I through Apl 31, 2004

April 2004 A' crag, Discharg How Rate 49.4 GPM
April2004 [a)tnun isharg Firs Rate 63 5 CPM
Apul 2004 tsitusDischarge Flo, Rate 403 (GPM

Epaa ion.re ato ficin I 
0 0

?i. reo 'el operation runtme are pIos i~ded in he aboe Reovery Well Operational Notes" seiown. trackng feach
rco' crfwll opeation sta conductd maull sa hc to the teeer perto Reodns.eecmpldt.etmt ec elspronac sngrcre

3Yrh IjD) lahn, Fnn Tota Flow Ipatloos) -Based
A, rrapey Flow Rate (GPMI on Aters, Flow Rate Dttrin

RW-1 MO0 I 0 44,640
RW.IA [M0 4 3 191,952
RW- I 1 100 1.6 71,424
RW.2 100 2 0 89,280
RW-3 tOO 0 I 4,464
RW-4 100 310 133,920
ROW-5 100 3 2 142,848
RW.6 100 8 1 361,524
RW.7 100 9 4 419,616
RIV-8 65 7 3 325,872
RW-9 100 9 5 424,080

System Effluent Sanantes (ttel Ie h os recen s~Ste e,~~ffluen sapl wascolectd onFebnai 21, 2004
A fuim t ofhe presiosly olicmed effluent samples prepard by aosi

Co~ntminant Mas W nis-l Mass ecsosa is clulae bawd on daly fl. ow ~ rae atdhe most reent
anltcldat. Cumutau us am..ounsfeied cotmnn enssncinita

o'stem starup

Mtarch 1.0 lbs ICE: 3.20 lbs Total VOCt

Cu..tnu-ai: 201,031 lbs WE: 5-333! lbs Total VOCo

Tota Syet-tp LIdltent tttorih 30 April 21)0 177.160.588 Gallons

Preparcd by: GFB 5-07-2004

Checkedby- JMID5-10-2004
Dunn Field Page I of I Submitted: 10-May-04
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April 2004 Monthly Discharge Report
Groundwater Recovery System

Dunn Field, Memphis Depot, Tentnessee
MACTEC ProjectfNo. 6301-03-001 5

G3omnns~aae Reco..r, System Osenai,.l -Mlay 200

Durallo, at System Operuliwa: I~~~3-Mm -114

Th sm-amolsapln melofhe seosr sll 'so peformed onhMa, 421014 The~ sei-nua al from lRW- twoscllcedo MayO, 21X14 folloni

Oi 11 55prrorme on Ma, 211, 2114

Sglem Onseati ...l Notes:
lOW-i, nss old Ia euieecnso dano.csde...cesves .gsua apl-anhotcicirlarosacdon Teieesl elodbraer InlpI

andl RW-9

Alar Ssmnnnaary
The follo-ng loss -no", alarm codlon'er~ tole RW- 1. RW-4 and Rh-to Ma; 201h RW- I and, lW-i on he Ma, 241h

.&Miai dlesadee Stt Inun-1 1~

l n'o cr5 Well 5 osdansd oika ieinaIsalbmse ehrJlaselo isc lae n e upuoo he'iighoes iepm a

deraued10 hose 2 ushori andl ss shrplcedo, a .204leciC'hl i 2 ,VIdmno o It..204 due 10 sIlshenialh ovMl. twtc1 Te aiMg

ordered niidris schedule oI I.,oema R une I 24014

Moo 21014 Average Di-h.,ge Hois Rule1 5$ GPM

In addiini nTe2252.Igaln r sice ernii olera toolo 2.4511gallon oF-1 'sel deselp-en -solr fromn the NI..nlsolaiu50 d-iharge in ihe
taulas esernsilnidunng he monh of Mao
lplnIton fod esialons fuom I l d eoessll prto i ie r pr .os ied nhe above Recos Wen hellOp neaiol Notes sei hetukn oreac

WdUII .D0 %R,n lime -rool Fj Its. Cellos- Baedo., err Fln.~
AserapeF lIon Rate tCFM Rate th~ns OsertlnotPenu

Rh'- 65 11~6 26,7t4
RWAIA 111 4 2 1t7,4Kt
RW-1BS 111I 16 71,424
RW-2 1(I,, 2 I 93,744
RW-3 1101 0 I 4,4(
RW-4 1401 3 2 142,840
RW'-5 M114 3 2 1420-It
RW-6 M10 9 t 437,472
lOW-7 1101 93 415.152
RW-8 65 r".I 272,3114
RWh-9 11111 14 0 rosl672

Syarna EFlm'eitl Sanstatr Culere, Themircaistiess sml sa olce nMa. 24, 2101 A
sus hh fiepe ls! olce liuo ailspeae by Jacobs it

sitockd ssih hesidoled dais ntle pr..i.r dola.n h.s ben h.uddi k

Contaminant Moss Resatyat Mass rem usabs a otdhsd on dail n ow .raesad he ilosi rece

Niap: 1.49 lbs I CE; 437 ls loal Vocs

Cnnnloaltaiy: 211aS lbs TCE: 537,7 lbs Tutl OI

rura SMIsit I Milel rlarnitrh 31 Mas 2414 179.617,086 GA...o

Prepared b GF55 6-117-2(1n4
Checlid b JMD)6-111.2111

Dunn Field Page 1 o l Submillad 10-May-04
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JUNE 2004 Monthly Discharge Report

Groundwater Recovery Systom
Dunn Field, Memphis Depot. Tennessee

MACTEC Project No. 6301-03-0015

Duratio rS..1-se opeston: 1-Jun-04

nasa Coltrette Acdlyitte

Junse 25

StmOeAMlO~nat Notess .1

C o.. ra I S.....ma

flow m. .et aesCaibrated June 2929.

Alunet Somnna ass
The fol n o-.flow atom conditins er note OW- .on June I th and 22nd.

Nlzhut...nane Stimnian.

29ih Recoe fty wet 1, 3 & 5 io-iees nroIrelacd June 21 '-2 unnt alt orhe-syste flas me -I clbrate June29 29 Pesor to sd du-so the syste shutd-do
the, presur tranduc and flos mt neccai~bratd as ono rn th nnua syItet catbtatio The tiearetsnsdoceen RWO I cttbrIate nift.tnmnfcae
slseificaliort but the-edings roilced du~nn ti y tem ihu-don eslIthteb vrtbii

Replace the, e-ntraea in-n OW lt. evluate ~ The.pes ... rnnsihcern R\%l I, -, edorm a ste hut-do-s cr'n theist July 19 to~. allo onrlocatin of the effluent line

TotalJune 804 F ten fisth at-~e hoam2 323,161 Callou June I through June II. 20014

Jone 2N.19 seae icag Finn- Rate 5 I 54
Janen 20A) hbanieum Discharg Flos- kale 19194 OPKI
June 21104 Miiu o Hare o Rote 11-0 CPN

tnodtt ote2.31 2$' I gal ns, ore tradend tewae .aoIt of 11). 17011 t.ns of n-el ddvetinn-c waler from the Ma~in -t1nstton a a dischrge to the stnlAt
sewe Itste dtonin the norh ofnJ.-

"OrIi.ft %Xarl Toa nn ain, T.. l i It . )- ..osed no , r, Flow- Rate
Asernee Fin,- ltnle CGPII D'art m .. Onealnat Peiod

R~t 99 09 189016
OW-IA S9 99 12.720
RAW-154 19 1 4 041.912
RW-2 89 I 9 79.056
RW-I 99 11-2 9.279

RW-hI 09 9, 4015.19

RW- 7 9 5 2 359.5211
KW\ fed 99 38,4.192
R\W-9 119 tn1 58.952

attached n-ih the, .kdtd dat. The prlnimiar dana ba,hnsinlded in th
attached tahi, ther wer noaedacs

Ce %aontI hss Remusul. 1 lass ress-a n calculatd base e daily flow rate and the, most rent

C uua s:213.9 ft~n WEI; 5-6 lbs Toga' VCXs

Tital ssa~aarituet i roana l Jue 28418I.M4.247 Canons

Pre.saed hy OGFI M7-207-11

Checkedby SVP 7-10-21049

Dunn Flidd Page I o I
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JULY 2004 Monthly Discharge Report

Groundwater RecoverDy System
Du.n Field, Memphis Depot, Tennessee

MACTEC Project No. 6301-03-0015

0,lntsie Renee System Jmrton-ii 2W*

31-Jul-0

DOt. Celleilns Acilslttes~

RW.7 WOS .o coertinut on July 12. 2(0. the Npupwsdmaeanws resoed onJuly 201 A new pump ,s ordere onteuy I andrelacedon July 28

1rese,, Wdl Gloer...lonat Nole..

A01nensp, S,mmorAN-

Recove. ZOy VEflt wsdiagoe 5ka aae imp. Thepump wasreordere on July21 an '-a rplce n JuIIts 20. 214 I2

Wvlaeth Iee L Lot oueto o I Ike l,,a oge. Folwtgcnestoswt h aakgrrn,.a staindk 'aiyo i hn oto Ion is neInre

Total Hunt 2004 F~~tlueni Disc home II'N, VI.. IL. , 6i352 Collon July trougfJuly,. 2 NOW

July2004AvengeRischrg Flw at Ir011 502
July 1014 unossR" Dicag FlIA a 10PM 802I"71

M~Lt I I) IN 1ealm uo lwi~lus ue 9nWALL pe) n Rg

RXV4 ING 2.8~~~~~A eup FlwRae2.S.flaj5t6turti alFett
RW.5 W11 ,II 14X.S64
R"-IA 1(01 257 554.5i
RW-Il 111 1I 71424%

RkV.9 11O1 19 L,5418)

0W-ti 1110 20~~~~~~.II 2I5560A..L21

0-0 .. I .8 1181NIt N ~ 141 IWW 62N W I- .IN fiS76II--
00.9 t~~~~~~~ll) 14 7,.. dI 65.. 504. .

Ositato 'fllrel anunes Ctileieta Th oustresn ytmetelsml sascletdo a 4 ( h

July:2 6 IbeiTCE; 6.kIbs Ttt .. OC,

C uoaltlse 216i.5 butTE.55eSft,,ibTotal OCI

TOMn Sysens It en shrtLt it 3t,,lv 2w0 "1845"807 Gallon

Prepored1 Co, GI-10-IN201

Checked by AID 0-111-2181

Dunn, FuIdd P'.o I at
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August 2004 Monthly Discharge Report

Groundwater Recovery System
Dunn Field, Memphis Depot, Tennessee

MACTEC project No. 6301-3-0015

Cru swaa c eev evSystem Ga,,flion -Ascent 2041

DurulIun o System Operatio: 1-Aug04
31Aug-0

Dat Cl' eu Acrktmien-

Sieviis ek efmne o ugsG-52o4 ugs.7-t.Agst2-2H ni ugs.7... Iheuut -St Nicuedasytm hlos.toalo.o

relcaio oli Aefuntltide toh Nays Road comhsctt dr e Auus . I~ 2t. cii was., pef.rd to epir T p.um it1 RW4 6 A ugs 2-25tlee It

23f04 tepm drop Ptew RW-7d loedaae anfeard nAgs 2RW-2. Recover welRW-i71-A Wlt 02un W eesudw o

saisiessauce ho ki.enAgut2- 24.R211 4 -Sei deail oil euts2repmaedbeo

flow 1 2ooroln fryNW- -.Ml FW-7 and .rePrormintu li irocuroosfr W i- adR -

MA.,em 2N iM... m ha - . GP)7

Amow-f2tXw ala .m conditonwa nled ut, (WGPnMugst220

NMalminenanee TSummR..

August2m1 Msimi 2 Dicag lwtl 0M ) 77 S 4 2
August21014 inimu Dic 90eFo Rule (1611 I

RW-I 04 12 4I 62.10

51,11OWl,0 .51+01

OW-'R,,,,, 4 iS~, .. 65.621b~. il t~ .d

OW-3 90 ~~~~~~A.,2.7 IbTE Illi1 Ili

lW-S 90 4~~~C .. 1.1,29 22b197457M4.Tu

T,~lSu, ff~nI h,~R h 1-7 ~ , 650 45W%1 21754

D.~~~~ F~~d P'~~NI 9012452%
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September 2004 Monthly Discharge Report

Groundwater Recovery System
Dunn Field, Memphis Depot, Tennessee

MACTEC Project No. 6301.03-0015

Recovei.. rs, 0.. (siemQeals Srt.lne2

Duratio Oi~ntnai Opertion I -e'0

Na. Colecio Aenlyttiend..

fvtten O..... ionl Notes: NW

A low-flowalartacond in wasuotd atRW1tA on Septeber 9and 23.2004I

pefons the bi-toontIhI ysoeoo.rato .iinad colctb -g.dwater samle usin passive di fusio,,n bag -atle

Tngo Senlebeb, 2004 Vft~tD h Are 'olm 3.1 77,ithO Galons etme I throug SpletMbe 3(1.21X14

Sentembe 2101 Ave-,g D-bschargflow Rate (OPMI U 6
Setme *Man-mumDiscbarrflow Kate 10PM) 76.4

September 204* Mtn-mt Discharg Fl.o Rate 10PM) 75 1

[ul a.atIon fun deva... s(rt ftu,~I -rcov 1 wel orato entierepovddn teaieRecse ... elvi Na~ioa te eto rhe.. techng ofeah
recoery ell' opratio wa-conuctd manuall isa clek to the eeer petu Recoeltag .ere conplr toesimt -c1t welsprfrmne sngrcoded

Acrmen F]ton Rage cItPM5 Dlari no-( oea-aI Nerio
RW-l 10t 7 734411
RWI]A )006. 270400
RW-l t 110 2.2 95,1140
RW-2 1107 71,4411
RW.I 10 5. 2 234 b.ll
RW-4 (IM 23 1110161
nW-5 to 1 119760
RW-6 ;00 12 1 521,568
RW.7 )00 4.3 I05,76ft
15W-8 tim 14l4 621510
RW-9 ]00 130 5 95 072

Ovate m ruben. Sanasln Csllected± TNhnen ecn syslem rffi-er si-iple was itt ed toAugus 27 2104
Thenetsasiei due to 1ar colce in.o.o. 21014

Cna InanMa- Removal- Massetsaaltc Icuatdtoosd mnndailvflowraiesandlteuosree
anat-Icalat Cu..Winsla- -- ... .e ~
syste stanap

Septembeet: 4.11 lbs ICE; I10-79 lbs TatalI 'OCn

CamoWlalse 2U3 lbs TCIE. 567.77 lbs TotalsI COs

TnOa Syggem P (lunt toMil tAmoun 2011 I 90,431t lo1 Gallons

Prpa..tI ha GrB lIt-I1 .21110
lI .. ied by 3M5 111 I-1t1-21004

Don" Field Pag, Iot 10
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October 2004 Monthly Discharge Report

Groundwater Recover System
Dunn Field, Memphis Depot, Tennessee.

MACTEC Project No. 6301.3-001 5

31-Oc-04

Dais Cnteio,,s AcJIvle

Aeenve elOealaa oe

A lo-OIatiu,otis was .atd a RW-IA ot Octobe 4 usd20. 2004

Iglneomlat A~lIvIgI,

eteatot In therIciit otthl zeo sta ironitsco ale

Total (ctober 2004 I1lMnept uthnhrr Wolume 3,M44,232 GallnsOctbe 1. 2114 thrunteh Octobe II. 2004

Octobe 2WA) Aveng lasharg Flow Rale (0PM) 74 0
October 2)0)4 Mastmor 0Dnhsare Flo Rate 10PM) 76 4
Octobe 2N04 M-tnnso fisetnrge Flow RotelOGPMct 716

Ia additio to he otum remve bI the estracion well.M00 galln otpoeg water -a diochnece to he POTW m(It ctbr 21014

I0 IA %Ra,n TIn., ToA ls Cstts e .a..er.. Ins, Rate
A ..on Ftts kaleR 00PM1 lDtI.0ris' .euion I Perio

RWV- 1K)1 I 3 58 46
RW-IA 100 33 236.736
RWIM-B IN1 2.1 0 .1)10
ttW-2 IN01 tO 81116
RW-I IN1 5.1 229,240
RW-4 100 2 5 1 11.6)0
RWM-5 0 ItOH 526,752

RW-6 IN0 I1.7 5210,7114
RW-7 100 4,3 195.092
RWb-n 11 IN 9 60.3112
RW-9 11) 14 6 633.328

Sstem Fifntn . am.le Collected: Th toarcn ylmeion as scletdo ttt2.2)4The ..est

sample isdu to1ecllete in Noveber. 2W4

hint ...stpStn Remova Mass reaova iscaclae based ,,, dotty low1 .uls and the otrcn

Odbe4.1lI 1bsTCE; 1 .9 It Total VOIs

2275.1 lb.TICE; 5`2.7 IbsTota VUCs

Totst &,stes iFfless Ihr,,tth 31 StOtoe 00 9,434,221Gaen

Preparedby- AIDt Il-Il210204
Chechdb PAFT I 1-I11-21)14

Dun,, Field Page I o I



833 107
Noveomber 2004 Monthly Discharge Report

Groundwater Recovery Systemn
Dunn Field, Memphis Depoot, Tennessee

MACTEC ProjectNo. 6301-03-0015

Recovery, Sslm- Oe nilo,-n orber 200

Dale Calleerina Acnivdrleg

jt,, u~ ,n One,ioal otes

ReovryW~t OW2 asoberedtobenssiefemNovcmbe7.ndO200 oteron. .RecveywelRW5evNsi.doecciniba.bsred7rn.hpevos oto

A. losr-lion alarmceittio wasu, noted RW-ibo (GNovoh r40 207adat 6- an oebe .2

Toni dov,..setol-ae, - b00 Vice t t .01- fliseare Voume272,77 Cahlons lk O Novmb- 20I.240ThgNoemr3i.244

Noeber 44 vrgettchreFlwRte(..)6.

Nov mbe 2144 Ilcainas IDishreFo %Rateb T(Opts) 76-.4~ El l~
November 24044 Flirt mars Diselsarge Flow Rareo, GIR) Dbl.C b .. DI .. 397i

in addtion o thevolum reovd0y b eLrcinv-la .0 glosanasae As di6are0oteP4Wi9Nvme04

v-elineavd ow evelcyc ing toyedlr ollwn reoer el estoa7rn7iepecstgc

RWtk.Qu !iaa0Im Toa 1a fa3 eF2.aeda% ves, l0Rt

RW-l 1404 IA (00.40
RW-6 I O40 3ll 105.724)

RW-7 20) 0.3 2F.760

RW-4 1140 242 61144800

RWV.9 IFE4( 14 4 622.0460

Sss.... Elfiart Stonee Collctd- The min recta syste effluca samtlew, cIollceWt Novembr 30. 2440

C-,ir.. inI nanl Nit,,,Rna Mas remva is caclae based on daisy flow rat and the m.it recen an ltIa
dajCamttveaonorfet ca.....a. rem lov lsnc initilvstsvtp

Noveastapo 3.53 lbN fCt1 927 lb, Tacit VOMa

C u.u..ie 230.9 lbsTCE, 587.7 lb. Taled VOC

ataIl S,-st Eise flte ahrn,- Is 1C Navattlvr 704 196,464,229 Canons

Prepared by EAT 12-104-2404
Checked by J1D012.140-24444

Duos Field Pge I of I



833 108
December 2004 Monthly Discharge Report

Groundwoater Recovery System
Dunn Field, Memphis Depot, Tennessee

MACTEC Project No. 6301.03.0015

G.... ssuni,, Ree...rsSss'e- Over'nlm-Deember200,1

Durulso. oN,.le- e~iu -e-1

Dult Cnteiinr,, Atisiliis

Sssre u~ ...wai.Nul Notes

prsesDrng die vis .ir on.. Deeibe 1 04 rX..ddmgdpp.seesldi ecs-r'el W-.R-AadR

AIN~r~n Sumn,,r

Rna3RWle6ncRnc ldedrepai ofirng0Wiel Wl.R-A9lR-

Tbiul Deebr2004 H~estl~, D ...rhIr.. Volume 2,15I.N68 Gul.isDcmbr'201 irahDeebr 120

Deceber2014 A-erag .schr. IN loss1~ Rose 10PM) 57 2
Dceni,,r 2(u14 M aisluur Discare los Role. Iu 0(PM) (iI I
December 211X Minimu D-senre F Ros lurG1PM) 5114

No l,diiirMo pree 5510 s a d,,chneerd lateh POTW, inDecmbe 21114
E,1-1- aican for -do,iiosrr 11115- reuesi aprois Irr lie ,aepevdd in~ i-ebas -Recse Well0 ...... ona )NrseeN aThtn.ag~aa ec-r 'espea

Toss' Flo 0311utlos -Ruseil onA--ue Floss Rule
Wnll.IDa %An.flnat Aseru, Iis Flusl RItGPMn flurhu ONa-ralIus PId

NWi 117 I 9 9212011
tVW IA '5 219 1211.9fia
RW-1 I 42 0i7 311240
RWX2 ii I'l0 a
RWb 3 111 St1 220.320
RWAi 17 2 3 99.36
RW 5 liii 3 2 138,240
lRW 6 IIN 11 9 514,010
RW.7 110 4 2 lIX.440
lW-x 1111 14 3 617,760
NW-I 'IN) 11)6 457,920

SI s1,m Efflueni Sunles CON...J lae-Ibe, moo retel " fleae ani sanpt suo cild oi,, Noember 311, 21* The

Mass reosl ucalcalld basd on dr, l, o rles and lu ire mo rcei aNoN,,tIrin
dam. ..r.aiemassrfeIcon.mi...e. 01.~ N,1 iIll ssrn sLarla

Csu~Ns.otsuuMassleR,-,I, 3eee 19r:lIbsTICE:SJS~ sTnuia VOC,

C ..nt.51W: 234,00 lbs TCIE: N96,08 lbs T.N]t VOCs

TwOl Syste WA0 uND uhroanh 31 Decemberu, 2004 I ".054,1'97 GlO...

PepMedbw EATOIl-I 1-21105
CekeUd by )MD 01-11-2005

Dons, Field Pu., I or



833 10.9

Annual Operations Report - 2004 June 2005
Dunn Field Groundwater IRA - Year Six Revision 1.0
MACTEC project No. 6301-03-0015

APPENDIX C

RESULTS OF LABORATORY ANALYSIS
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RECOVERY WELLS
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APPENDIX D

1.0 DATA QUALITY EVALUATION

TIhe Operations and Maintenance (086) semi-annual groundwater sampling at Dunn Field was

conducted during October 2004. The samrples were collected in general accordance with the User's Guide

For Polyethylene-Based Passive Diffiusion Bag Samplers To Obtain Volatile Organic Compound

Concentrations In Wells, Water Resources Investigation Report 01-4060, U.S. Geological Survey, 2001.

TIhe field and laboratory procedures were consistent with the Remedial Action Sampling and Analysis

Plan, Rev. 0 (RA SAP) (MACTEC, 2004). The following sections discuss the field activities, analytical

methods, data quality evaluation process, and any problems with the quality assurance (QA)/quality

control (QC) associated with the laboratory data.

1.1 FIELD ACTIVITIES AND FIELD QUALITY CONTROL

A total of 84 groundwater samples were collected from 34 wells in October 2004 using passive diffusion

bag samplers (PDB). The sample locations are presented in the report.

Tlhe field QC program for the collection of samples for the Dunn Field 08d included specific procedures

for the collection of groundwater samples as described in the PDB User's Guide (USGS, 2001) and the

RA SAP (MAC'I'EC, 2004). Sample bottles met USEPA requirements for environmentally clean

containers. Sample labels were pre-printed to facilitate sample tracking from the field through the

laboratory to the final report.

Field QC samples were collected to evaluate sampling technique and decontamination procedures. These

samples included field duplicates, trip blanks, and field equipment blanks. Documentation of the

sampling was performed in the field to ensure that the sample collected, labeling, chain-of-custody, and

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

common carrier. It should be noted that trip blanks were inadvertently left from the cooler shipments in

October 2004. H-owever, a review of the remaining field QC samples and the laboratory QC samples did

not indicate a negative impact to the data quality.

1.2 ANALYTICAL METrlIODS

The groundwater samples were analyzed for VOCs by method 826083.

040002.06 D-1I
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1.3 LABORATORY QUALITY CONTROL

The laboratory QC program, including sample handling, laboratory control, and reporting, is documented

in the RA SAP (MACTEC, 2004). 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 data quality

evaluation (flQE) could be performed in a timely manner.

1.4 DATA QUALITY EVALUATION

The quality of the laboratory data was evaluated following the DQE standard operating procedures

(SOPs) presented in the RA SAP (MACTEC, 2004). The objective of the DQE was to provide a review

of the chemical data packages submitted by the laboratory and to qualify that data relative to the data

quality objectives stated in the RA SAP (MACTEC, 2004). The DQE consisted of review of laboratory

QC data and field QC parameters, and flagging of the data as usable, usable with qualification, or

unusable.

The data quality relative to laboratory analyses was evaluated using the criteria stated in the RA SAP

(MACTEC, 2004) for each analytical method performed. The following information was reviewed:

* Sample Integrity
* Sample Completeness
* Sample Holding Times
• Laboratory Methods for Extraction and Analysis
* Method Accuracy and Precision (Matrix Spike/Matrix Spike Duplicate)
* Laboratory Performance Criteria (Blanks, LCS Recoveries)
* Instrument Calibrations

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

040002.06 D-2
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evaluation of the laboratory data are included in this attachment. The SDGs and associated groundwater

samples are listed on Table D-l.

The following sections discuss only those deficiencies encountered duning the evaluation that resulted in

unusable data.

1.4.1 Data Quality Evaluation Summary - Groundwater

Total analytical completeness for the OM1 gr oundwater sampling was 95%, which meets the

completeness DQO stated in the DDMVT SAP (MACTEC, 2004). VOC compounds that did not meet the

completeness DQO due to rejected data points include: acetone (82%), 2-butanone (88%), 2-hexanone

(58%), trans-1,3-dichloropropene (42%), and vinyl acetate (42%). These compounds are not considered

compounds of concern for the Dunn Field OM system . The remaining groundwater data was usable

with the qualifications discussed in the attached DOQE narratives.

040002.06 D-3
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TABLE fl-I

SDC Summary Table
Annual Operations Report -2004

Dunn Field Groundwater IRA - Year Six
Defense Depot Memphis, Tennessee

No. SD0 Groundwater Samples Quality Control
Samples

October 2004 Semi-Annual Event
RW-1 RW-3 RW-7 Trip Blank

I A4J250140 RW-IA RW-4 RW-8 DUP
RW-IB RW-5 RW-9
RW-2 RW-6

MW-07 (69.6-71.56) MW-32 (65.9-66.9) MW-37 (180.5-182.5) Field Blank 01
MW-OS (64.2.-66.2) MW-33 (59.33-61.33) MW-40 (86.9-88.9) Field Blank 02

MW-09 (78-79) MW-34 (142.3-144.3) MW-40 (9! 9-93.9)
MW-29 (41,6-43.6) MW-142 MW-42 (55.8-57.8)
M W-29 (46.1-48 I) MW-34 (147 3-149.3) MW-43 (163-165)

2 4.1250156 MW-29 (50.6-52.6) MW-34 (152.3-154.3) MW-43 (168-170)
MW-30 (49-5 1) MW-36 (192.7-194.7) MW-44 (64-66)
MW-30 (53-55) MW-36 (197.7-199.7) MW-44 (69-71)
MW-30 (57-59) MW-36 (202.7-204.7) MW-51 (58-60)

MW-31 (72.5-74 5) MW-37 (170.5-172.5)
MW-31 (77.5-79 5) MW-37 (175.5-177.5)

MW-SI (63-65) MW-69 (86.4-88 4) MW-78 (61.8-63.8) Field Blank 03
MW-54 (85.6-87.6) MW-69 (91.4-93.4) MW-79 (84-86) Field Blank 04
MW-54 (90.6-92.6) MW-70 (90 8-92.8) MW-79 (89-9!1) Field Blank 05
MW-57 (66.8-68.8) MW-70 (85.8-87 8) MW-79 (94-96)

3 A4J250172 MW-67 (261-263) MW-7l (73.86-75,86) MW-79 (99-10l)
MW-67 (266-268) M W-76 (86,3-88.3) MW-SO (62-64)
MW-67 (271-273) M W-76 (91.3-93 3) MW-8O (66-68)
MW-68 (70.6-72.6) MW-77 (85.27-87.27) MW-SO (70-72)
MW-68 (74.6-76.6) MW-78 (5 1.~8-53,8) MW-95 (42-44)
MW-68 (78.6-80.6) MW-78 (56,8-58.8)

MW-95 (47-49) MW-128 (56-58) MW-129 (76.3-78,3) Trip Blank (K(849)
MW-(5 (52 -54) MW-128 (61-63) MW-130 (60.5-62 5) Trip Blank (1(200)
MW-95 (57-59) MW-128 (66-68) MW-130 (65.5-67.5) Field Blank 06

M W- 126 (23 2-25.2) MW-128 (71-73) MW-130 (70.5-72.5) Field Blank 07
M W-l127 (61 2-63.2) MW-1 29 (66 3-68.3) MW- 130 (75.5-77,5) DupOl

4 A4J250189 MW- 127 (66.2-68.2) MW-1 29 (71 3-73 3) Dup 02
Dup 03
Dup 04
Dup 05
Dup 06
Dup 07
Dup 08

Effluent Sampling Events
I A4B3250249 EFF-02-21-04 Tnip Blank
2 A4E260222 EFF-05-24-04 Trip Blank
3 A4H280149 EFF-08-27-04 Tnip Blank
4 A4L140274 EFFLUENT (I1/30104) Trip Blank

040002.06 I ofI
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SDG# A4J250140
4/7/2 00S5

Page I of 3
Data Evaluation Narrative
MACTEC Project: DDMT 0 & M
MACTEC Project Number: 6301-03-0915
Matrix: Groundwater

SDG: A4J1250140

Deliverables

The data packages as submitted to MACTEC Engineening and Consulting, Inc. (MACTEC) are complete as stipulated
in the Generic Quality Assurance Project Plan as submitted by CH2M Hill for United States Environmental Protection
Agency (USEPA) Method 8260B.

Sample Integrity

Samples within this SDG were submitted to Severn Trent Laboratories, Inc. (SIL) in North Canton, Ohio for
volatile organic compounds (VOCs). Based on the information provided on the cooler receipt forms, the field samples
arrived at the laboratory intact and within the temperature guidance criteria. Completed chain-of-custody documents
and cooler receipt forms are included in the data package.

Sample Identification

This SDG contains the following water and quality control (QC) samples:

RW-lI RW-IB3 RW-3 RW-S RW-7 RW-9 DUP Trip Blank
RW-IA RW-2 RW-4 RW-6 RW-8

These samples were collected on October 22, 2004. DUP is a field duplicate for the parent sample RW-8.

VOC Analyses f8260B)

The samples in this SDG were submitted for VOC analysis.

Holding Timtes

T1he extraction and analytical logs indicate that applicable holding times were met for samples submitted for the
analysis of VOCs by USEPA Method 8260B.

Practical Quantitation Limits

The practical quantitation limits (PQLs) were met for samples submitted for the analysis of VOCs by USEPA
Method 8260B, with the exception of the following dilutions required to place the results within the calibration range:

RW-1 - 8x RW-IA -33.33x RW- IB, RW-3, RW-9 - 2x RW-2, RW-7 -

4x
RWA-4-41.67x RW-6 - 1.67x RW-X - Il.I Ix DUP - 12.5x
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In addition, the following results reported below the PQL but above the method detection limit (MDL):

RW- I Acetone, cis-l1,2-Dichloroethene, trans-I1,2-Dichloroethene, Methylene chloride
RW- IA Acetone, Carbon tetrachloride, cis-1I,2-Dichloroethene, Tetrachioroethene
RW- IB Acetone, trans-I1,2-Dichloroethene, Methylene chloride, 1, 1,2,2-Tetrachloroethane
RW-2 Acetone, trans-I1,2-Dichloroethene, Methylene chloride, Tetrachloroethene, 1,1 ,2-Trichloroethane
RW-3 Acetone, Chloroform, trans-I1,2-Dichloroethene, Methylene chloride, Tetrachloroethene
RW-4 Acetone, cis-I,2-Dichloroethene, Methylene chloride
RW-5 cis-I1,2-Dichloroethene, trans-I1,2-Dichloroethene, Methylene chloride
RW-6 Methylene chloride
RW-7 Acetone, Chloroform, Methylene chloride, 1, 1,2-Trichloroethane
RW-8 Acetone, Methylene chloride, Tetrachloroethene, 1, 1,2-Trichloroethane
RW-9 Carbon tetrachloride, I,1I -Dichloroethane, trans-I1,2-Dichloroethene, Methylene chloride,

1,1,1 -Trichloroethane
DUP Acetone, 1,1I -Dichloroethene, Methylene chloride, Tetrachloroethene
Trip Blank Acetone

Action: The associated results were qualified as estimated and flagged "J", unless overridden due to other QC criteria
exceedances.

Calibration

The initial and continuing calibration data indicate that applicable calibration criteria were met for the samples
submitted for VOC analysis, with the following exceptions:

CCV(l 1/04/04. 20:30) %D Limit Associated Samples
Acetone -34.7 +20%; <40% RW-I, RW-IA, RW-I B, RW-2, RW-3, RW-4, RW-5, RW-6,
2-B~utanone -28.8 +20%; <40% RW-7, RW-8, RW-9, DUP, Trip Blank
Carbon tetrachloride -24.8 ±20%; <40%
cis-1,3-Dichloropropene -30.1 +20%; <40% CCV( I 1/04/04. 20:30) %D Limit
trans-l1,3-Dichloropropene-50.6 +20%; <40% 2-Hexanone -41.8 +20%; <40%
4-Methyl-2-pentanone -29.1 +20%; <40% 1,1,1I-Trichloroethane -21.1 ±20%; <40%
Vinyl acetate -62.2 +20%; <40%

Action: The results associated with CCV percent differences greater than 40% were rejected as unusable and
flagged "R". The remaining associated results were qualified as estimated and flagged '"J"

Blank Summary

'1he analytical results of the laboratory method blanks indicate that no VOCs were detected in the method blank, with
the exception of acetone and methylene chloride.

Action: The acetone and methylene chloride results for samples RW-1, RW-IB3, RW-2, RW-3, RW-7, RW-8, and
DUP, as well as the methylene chloride results for RW-5, RW-6 and RW-9 and the acetone results for the trip blank
were flagged "B" due to method blank contamination since the sample concentration was less than ten times the blank
value.

Internal Standards

The area counts and retention times for internal standards (IS) chlorobenzene-d!5 (IS I), fluorobenzene (1S2), and 1,4-
dichlorobenzene-d4 (1S3) were within QC advisory limits.
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Surrogates

The recoveries for the four method-specified surrogates toluene-d8, 4-bromofluorobenzene, dibromofluoromethane,
and l,2-dichloroethane-d4 were within QC advisory limits.

Laboratory Control Sample

The laboratory control sample ([CS) spike recoveries were within applicable QC advisory limits and/or sporadic
marginal failure (SMF) criteria, with the following exceptions:

GWALP Exceedance Action Associated Samples
Acetone Out low Flag associated results "J" RW-l, RW-IA, RW-lB, RW-2, RW-3,
2-Butanone Out low Flag associated results "J" RW-4, RW-5, RW-6, RW-7, RW-8,
2-Hexanone Out low Flag associated results "'T'RW-9, DUP, Trip Blank
cis-1,3-Dichloropropene Out low No flag - within SMF
trans-l,3-Dichloropropene Out low No flag - within SMF
Carbon tetrachloride Out low Flag associated results "F'
4-Methyl-2-pentanone Out low Flag associated results "''
1,1,1-T'richloroethane Out low No flag -within SMF

Matrix Spike/Matrix Spike Duplicate

The matrix spike (MS)/matrix spike duplicate (MSD) recoveries and RLPDs for spiked sample RW-l A were within the
applicable QC advisory limits, with the following exceptions:

RW-IA: low MSIMSD recoveries for acetone, 2-butanone (within SMF criteria), cis-1,3-dichloropropene (within SMF
criteria), trans-I1,3-dichloropropene, and 2-hexanone.

Action: The results associated with low recovenies were qualified as estimated and flagged "J" unless overridden by
other QC criteria failures.

Sampling Accuracy

There were no equipment blanks associated with this site. The analytical results of the trip blank indicate that no
VOCs were detected, with the exception of acetone.

Action: No action was required, since the acetone result was already evaluated and qualified "B" due to method
blank contamination.

Field Duplicate Samples

The duplicate precision for samples RW-S/DUP was within QC limits and assessed as good.

Overall Site Evaluation and Professional Judgment Flapigingz Changes

The data within this SDG were compared to site data and edits to the DQE flags were not required based on
professional judgment.

Prepared by: BAK 12/06/2004
Checked by: JAyV01/04/2005
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Data Evaluation Narrative
MACTEC Project: DDMT 0 & M
MACTEC Project Number: 6301-03-0015
Matrix: Groundwater

SDG: 4,125156

Deliverables

The data packages as submitted to MAC~TC Engineering and Consulting, Inc. (MACTEC) are complete as stipulated
in the Generic Quality Assurance Project Plan as submitted by CH2M Hill for United States Environmental Protection
Agency (USEPA) Method 8260B.

Sample Intearity

Samples within this SDG were submitted to Severn Trent Laboratories, Inc. (STL) in North Canton, Ohio for
volatile organic compounds (VOCs). Based on the information provided on the cooler receipt forms, the field samples
arrived at the laboratory intact and within the temperature guidance criteria. Completed chain-of-custody documents
and cooler receipt forms are included in the data package.

Sample Identification

This SDG contains the following water and QC samples:

MW-07 (69.56- MW-30 (53-55) MW-34 (147.3- MW-37 (175.5- MW-43 (168-170)
71.56) 149.3) 177.5)

MW-08 (64.2.-66.2) MW-30 (57-59) MW-34 (152.3- MW-37 (180.5- MW-44 (64-66)
154.3) 182.5)

MW-09 (78-79) MW-31 (72.5-74.5) MW-36 (192.7- MW-40 (86.9-88.9) MW-44 (69-71)
194.7)

MW-29 (41.6-43.6) MW-31 (77.5-79.5) MW-36 (197.7- MW-40 (91.9-93.9) MW-5I (58-60)
199.7)

MW-29 (46.1-48.1) MW-32 (65.9-66.9) MW-36 (202.7- MW-42 (55.8-57.8) Field Blank 01
204.7)

MW-29 (50.6-52.6) MW-33 (59.33- MW-37 (170.5- MW-43 (163-165) Field Blank 02
61.33) 172.5)

MW-30 (49-5 1) MW-34 (142.3-
144.3)

These samples were collected on October 20-21, 2004.
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VOC Analyses (8260B)

The samples in this SDG were submitted for VOC analysis.

holding 'limes

The extraction and analytical logs indicate that applicable holding times were met for samples submitted for the
analysis of VOCs by USEPA Method 82608.

Practical Quantitatiozt Limits

The practical quantitation limits (PQLs) were met for samples submitted for the analysis of VOCs by USEPA
Method 82608, with the exception a 1.43x dilution for sample MW-07 (69.56-71.56) and a 1.67x dilution for sample
MW-29 (46.1-48.1) required to place the results within the calibration range. In addition, the following results
reported below the PQL but above the method detection limit (MDL):

MW-07 (69.56-71.56) - Acetone, Chloroforn, 1,1 -Dichloroethane, 1,1,1-Trichloroethane
MW-OX (64.2-66.2), MW-30 (53-55), MW-33 (59.33-61 .33), MW-36 (202.7-204.7), MW-37 (170.5-172.5),

MW-37 (175.5-177.5), MW-43 (163-165), MW-43 (168-170), MW-5I (58-60) - Acetone
MW-09 (78-79) - Acetone, cis-1 ,3-Dichloroethene, Toluene, Trichloroethene
MW-29 (41.6-43.6), MW-29 (50.6-52.6) -Acetone, cis-1,2-Dichloroethene
MW-29 (46.1-48.1) - Acetone, 1,1-Dichloroethane
MW-31 (72.5-74.5) - Acetone, cis-1,2-Dichloroethene, Tetrachloroethene
MW-3 1 (77.5-79.5) - Acetone, 1,1 -Dichloroethane, cis- 1,2-Dichloroethene, trans-i1,2-Dichloroethene,

1'fet rachlIoroet hene
MW-32 (65.9-66.9) - Acetone, trans-I1,2-Dichloroethene
MW-34 (142.3-144.3), MW-34 (147.3-149.3), MW-34 (152.3-154.3) - Acetone, Carbon tetrachloride,

Trichloroethene
MW-37 (180.5-1 82.5) - Acetone, Carbon disulfide
MW-40 (86.9-88.9), MW-40 (91.9-93.9) - Acetone Chlorobenzene
MW-44 (64-66) - Acetone, Carbon tetrachloride, Chloroform, cis-1 ,2-Dichloroethene, Trichloroethene
MW-44 (69-71) - Carbon tetrachloride, Chloroform, Trichloroethene
Field Blank 01, Field Blank 02 - 2-Butanone

Action: Thle associated results were qualified as estimated and flagged "J", unless overridden due to other QC criteria
failures.

Calibration

The initial and continuing calibration data indicate that applicable calibration criteria were met for the samples
.submitted for VOC analysis, with the following exceptions:

CCV (I11/02/04. 10:291 %D Limit Associated Samples
Carbon dlisulfide 26.4 +20%; <40% MW-07 (69.56-71.56), MW-OS (64.2-66.2), MW-09 (78-79),

MW-29 (41.6-43.6), MW-29 (46,1-48.1), MW-29 (50.6-52.6),
MW-30 (49-51), MW-30 (53-55), MW-30 (57-59),
MW-31 (72.5-74.5), Field Blank 01
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CCV (I11/02/04. 21:26) %D Limit Associated Samples
Acetone -38.8 +20%; <40% MW-31 (77.5-79.5), MW-32 (65.9-66.9),
Bromof'orm -27.2 +20%; <40% MW-33 (59.33-61.33), MW-34 (142.3-144.3),
Carbon tetrachloride -30.6 +20%; <40% MW-34 (147.3-149.3), MW-34 (152.3-154.33),
2-Butanone -34.1 ±20%; <40% MW-36 (192.7-194.7), MW-36 (197.7-199.7),
cis-I1,3-Dichloropropene -37.1 +20%; <40% MW-36 (202.7-204.7), MW-37 (170.5-172.5),
trans-I1,3-Dichloropropene-57.2 +20%; <40% MW-37 (175.5-177.5), MW-37 (180.5-182.5),
2-1l~exanone -44.1 +20%; <40% MW-40 (86.9-88.9), MW-40 (91.9-93.9), Field Blank 02
4-Methyl-2-pentanone -26.9 ±20%; <40%
Methyl tert-butyl ether -32.6 +20%; <40% CCV (11/02/04. 21:26) %D Limit
Vinyl acetate -62.3 +20%; <40% 1, 1,1I-Trichloroethane -29.8 +20%; <40%

CCV(I 1/03/04 10:20) %D Limit Associated Samples
Acetone -47.9 +20%; <40% MW-42 (55.8-57.8), MW-43 (163-165), MW-43 (168-170),
Bromoforim -27.2 ±20%; <40% MW-44 (64-66), MW-44 (69-71), MW-SI (58-60)
2-Butanone -43.3 ±20%; <40%
Carbon tetrachloride -34.5 +20%; <40% CCV(I 1/03/04. 10:20) %D Limit
cis-1 ,3-Dichloropropene -37.1 +20%; <40% trans-I1,3-Dichloropropene-57.7 +20%; <40%
2-Hexanone -51.2 +20%; <40% 4-Methyl-2-pentanone -34.9 +20%; <40%
Methyl tert-hutyl ether -29.0 +20%; <40% 1,1,1-Trichloroethane -31.3 +20%; <40%
Vinyl acetate -66.7 +20%; <40%

Action: TIhe results associated with CCV percent differences greater than 40% were rejected as unusable and
flagged "Rl". The remaining associated results were qualified as estimated and flagged "J'>

Blank Summary

The analytical results of the laboratory method blanks indicate that acetone, benzene, and/or methylene chloride were
detected in several method blanks.

Action: The associated results were flagged "B" if the sample concentration was less than or equal to ten times the
blank value (five times for benzene). If the concentration was greater than ten times (five times) the blank value, no
qualification was necessary. Therefore, the methylene chloride result for sample Field Blank 02 and the acetone results
for samples MW-42 (55.8-57.8), MW-43 (163-165), MW-43 (168-170), MW-44 (64-66), and MW-5I (58-60) were
flagged "B".

Internal Standards

The area counts and retention times for internal standards (IS) chlorobenzene-d5 (151), fluorobenzene (152), and 1,4-
dichlorobenzene-d 4 (1S3) were within QC advisory limits.

Surrogates

The recoveries for the four method-specified surrogates toluene-d8i, 4-hromofluorobenzene, dibromofluoromethane,
and I1,2-dichloroethane-d 4 were within QC advisory limits and/or sporadic marginal failure (SM.F) criteria.

Laboratory Control Sample

The laboratory control sample (LCS) spike recoveries were within applicable QC advisory limits, with the following
exceptions:
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GV498 Exceedance ActionAscae ape
Bromomethane Out low No flag - within SMF MW-07 (69.56-71.56), MW-08 (64.2-66.2),
Carbon disulfide Out high No flag -within SMF MW-09 (78-79), MW-29 (41.6-43.6),
2-H-exanone Out low No flag - within SMF MW-29 (46.1-48.1), MW-29 (50.6-52.6),

MW-30(49-51), MW-30 (53-55), MW-30 (57-59),
MW-31 (72.5-74.5), Field Blank 01

GV4PO Exceedance Action Associated Samples
Acetone Out low Flag associated results "J" MW-31 (77.5-79.5), MW-32 (65.9-66.9),
Bromof'orm Out low Flag associated results "J1" MW-33 (59.33-61.33), MW-34(142.3-144.3),
2-Butanone Out l ow Flag associated results "J" MW-34 (147.3-149.3), MW-34 (152.3-154.3),
Carbon tetrachloride Out low No flag - within SMF MW-36 (192.7-194.7), MW-36 (197.7-199.7),
cis-1,3-Dichloropropene Out low Flag associated results "I" MW-36 (202.7-204.7), MW-37 (170.5-172.5),
trans-1,3-Dichloropropenc Out low Flag associated results "J" MW-37 (175.5-177.5), MW-37 (180.5-182.5),
2-H-exanone Out low Flag associated results "J" MW-40 (86.9-88.9), MW-40 (91.9-93.9),
4-Methyl-2-pentanone Out low Flag associated results "Y' Field Blank 02
Methyl tert-butyl ether Out low No flag - within SMF
1, 1,1I-Trichloroethane Out low No flag -within SME

GV7WW Exceedance Action Associated Samples
Bromofirmn Out low Flag associated results "Y MW-42 (55.8-57.8), MW-43 (163-165),
2-Butanone Out low Flag associated results ".1" MW-43 (168-170), MW-44 (64-
66),
Carbon tetrachloride Out low Flag associated results 'J" MW-44 (69-7 1), MW-5I (58-60),
Chloromethane Out low No flag - within SMF
cis- 1,3-Dichloropropene Out low Flag associated results '"J
trans-I1,3-Dichloropropene Out low Flag associated results '"J
2-Hexanone Out low Flag associated results "J"
4-Methyl-2-pentanone Out low Flag associated results "J"
Methyl tert-butyl ether Out low No flag - within SMF
1,1,1-Trichloroethane Out low No flag - within SMF

Matrix Spike/Matrix Spike Duplicate

The matrix spike (MS)/matrix spike duplicate (MSD) recoveries and RPDs for samples collected during this event were
within the applicable QC advisory limits, with the following exceptions:

MW-30 (53'-55') : high MS/MSD) recovery for carbon disulfide (within SMIF criteria)

MW-37 (180.5'-1 82.5'): low MS/MSD recoveries for acetone, bromoformn, 2-butanone, cis-1,3-dichloropropene,
tmns-1,3-dichloropropene (within SMF criteria), 2-hexanone, methyl tert-butyl ether (within
SMF criteria)

Action: The associated results for the spiked samples were qualified as estimated and flagged "J" unless overridden by
other QC criteria failures. No qualification was necessary for results within SMF criteria.
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Sampling Accuracy

The field blanks associated with this site (Field Blank 01 and Field Blank 02) detected acetone, 2-butanone, and/or
methylene chloride. Trip blanks were inadvertently left out of the shipping cooler and did not accompany the
samples during shipment to the laboratory.

Action: The associated results were flagged "B" if the sample concentration was less than or equal to ten times the
blank value. If the concentration was greater than ten times the blank value, no qualification was necessary. Therefore,
the acetone results for samples MW-07 (69.56-71.56), MW-OS (64.2-66.2), MW-09 (78-79), MW-29 (41.6-43.6),
MW-29 (46.1-48.1), MW-29 (50.6-52.6), MW-30 (53-55), MW-31 (72.5-74.5), MW-31 (77.5-79.5), MW-32 (65.9-
66.9), MW-33 (59.33-61.33), MW-34 (142.3-144.3), MW-34 (147.3-149.3), MW-34 (152.3.-154.3), MW-36 (202.7-
204.7), MW-37 (170.5-172.5), MW-37 (175.5-177.5), MW-37 (180.5-182.5), MW-40 (86.9-88.9), M'W-40 (91.9-
93.9), MW-42 (55.8-57.8), MW-42 (55.8-57.8), MW-43 (163-165), MW-43 (168-170), MW-44 (64-66), and MW-51
(58-60) were flagged "B".

Field Duplicate Samples

Duplicate samples were not collected within this SDG.

Overall Site Evaluation and Professional Judgment Flaztging Chanaes

The data within this SDG were compared to site data and edits to the DQE flags were not required based on
professional judgment.

Prepared by. BAK 12/07/2004
Checked by: JAV 01/03/2005
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Data Evaluation Narrative
MACTEC Project: DDMT 0 & MI
MACTEC Project Number: 6301-03-0015
Matrix: Groundwater

SDG: A4,J25017

Deliverables

The data packages as submitted to MACTEC Engineering and Consulting, Inc. (MACTEC) are complete as stipulated
in the Generic Quality Assurance Project Plan as submitted by CH-2M Hill for United States Environmental Protection
Agency (USEPA) Method 8260B.

Sample Intearit

Samples within this SDG were submitted to Severn Trent Laboratories, Inc. (SIL) in North Canton, Ohio for
volatile organic compounds (VOCs). Based on the information provided on the cooler receipt forms, the field samples
arrived at the laboratory intact and within the temperature guidance criteria. Completed chain-of-custody documents
and cooler receipt forms are included in the data package.

Sample Identification

This SDG contains the following water and QC samples:

MW-5I (63-65) MW-68 (70.6-72.6) MW-71 (73.86- MW-78 (61.8-63.8) MW-SO (66-68)
75.86)

MW-54 (85.6-87.6) MW-68 (74.6-76.6) MW-76 (86.3-88.3) MW-79 (84-86) MW-SO (70-72)
MW-54 (90.6-92.6) MW-68 (78.6-80.6) MW-76 (91.3-93.3) MW-79 (89-91) MW-95 (42-44)
MW-57 (66.8-68.8) MW-69 (86.4-88.4) MW-77 (85.27- MW-79 (94-96) Field Blank 03

87.27)
MW-67 (261-263) MW-69 (91.4-93.4) MW-78 (51.8-53.8) MW-79 (99-1 01) Field Blank 04
MW-67 (266-268) MW-70 (90.8-92.8) MW-78 (56.8-58.8) MW-8O (62-64) Field Blank 05
MW-67 (271-273) MW-70 (85.8-87.8)

These samples were collected on October 2 1-22, 2004.

VOC Analyses (826011)

The samples in this SDG were submitted for VOC analysis.

lHolding 'nimes

The extraction and analytical logs indicate that applicable holding times were met for samples submitted for the
analysis of VOCs by USEPA Method 82608.
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Practical Quantlitation Limits

The practical quantitation limits (PQLs) were met for samples submitted for the analysis of VOCs by USEPA
Method 8260B, with the exception of the following dilutions required to place the results within the calibration range:

MW-54 (85.6-87.6), MW-54 (90.6-92.6) - 142.86x NM-68 (70.6-72.6) - 33.33x
MW-70 (90.8-92.8) - I166.67x MW-77 (85.27-87.27) - 250x MW-70 (85.8-87.8) -142.86x

In addition, the following results reported below the PQL but above the method detection limit (MDL):

MW-07 (66.9-68.9) - Carbon tetrachloride, I1,2-Dichloroethane, 1, 1,1I -Trichloroethane
MW-51 (63-65) - Acetone, Tetrachloroethene, 1, 1,1I -Trichloroethane
MW-54 (85.6-87.6), MW-77 (85.27-87.27) - cis-l1,2-Dichloroethene, Methylene chloride
MW-54 (90.6-92.6), MW-70 (85.8-87.8) - Acetone, cis-l1,2-Dichloroethene, Methylene chloride
MW-S7 (66.8-68.8) - Acetone, Carbon disulfide, cis- 1,2-Dichloroethane, trans-I1,2-Dichloroethene
MW-67 (261-263) - Acetone, I1,2-Dichloroethane
MW-67 (266-268), MW-67 (27 1-273), MW-68 (74.6-76.6), MW-SO (62-64), MW-80 (66-68), MW-SO (70-72),

MW-95 (42-44) - Acetone
MW-68 (70.6-72.6) - Carbon disulfide, Trichloroethene
MW-68 (78.6-80.6) - Acetone, Carbon disulfide
MW-69 (86.4-88.4) - Acetone, Chloroform
MW-70 (90.8-92.8) - Methylene chloride
MW-71I (73.86-75.86) - Acetone, cis-1I,2-Dichloroethene, Methylene chloride, Tetrachloroethene
MW-76 (86.3-88.3) - Acetone, Chloroform, cis-l1,2-Dichloroethene, Methylene chloride, Tetrachloroethene
MW-76 (91.3-93.3) - Acetone, Chloroform, cis-l1,2-Dichloroethene, trans-I1,2-Dichloroethene
MW-78 (56.8-58.8)-- 1,1 ,2,2-Tetrachloroethane, Trichloroethene
MW-78 (61.8-63.8) - Acetone, 1,1 ,2,2-Tetrachloroethane, Trichloroethene
MW-79 (84-86), MW-79 (89-91) - Acetone, Carbon tetrachloride, Chloroform, I,l -Dichloroethane,

1,1 ,1-Trichloroethane
MW-79 (94-96) - Acetone, Carbon tetrachloride, 1,1,1-Trichloroethane
MW-79 (99-I101) - Acetone, Carbon tetrachloride, cis-1I,2-Dichloroethene
Field Blank 03 - 2-Butanone, o-Xylene
Field Blank 04 - 2-Butanone
Field Blank 05 - Acetone, 2-Butanone

Action: The associated results were qualified as estimated and flagged "J",, unless overridden due to other QC criteria
exceedances.

Calibration

The initial and continuing calibration data indicate that applicable calibration criteria were met for the samples

submitted for VOC analysis, with the following exceptions:

CCV OI 1/03/04. 09:34) %D Limit Associated Samples
Acetone 86.5 +20%; <40% MW-68 (70.6-72.6)
2-Butanone 70.8 +20%; <40%
Carbon disulfide 26.8 ±20%; <40%
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CCV(l l/03/04. 10:20) %D Limit Associated Samples
Acetone -47.9 +20%; <40% MW-68 (70.6-72.6), MW-68 (78.6-80.6), MW-69 (86.4-88.4),
Bromocform -27.2 ±20%; <40% MW-69 (91.4-93.4), MW-71 (73.86-75.86), Field Blank 04
2-Butanone -43.3 +20%; <40%
Carbon tetrachloride -34.5 +20%; <40% CCV(1 1/03/04. 10:20) %D Limit
cis-I ,3-Dichloropropene -37.1 ±20%; <40% trans-I1,3-Dichloropropene-57.7 +20%; <40%
2-Ilexanone -51.2 +20%; <40% 4-Methyl-2-pentanone -34.9 +20%; <40%
Methyl tert-butyl ether -31.4 +20%; <40% 1,1,1 -Trichloroethane -31.3 ±20%; <40%
Vinyl acetate -66.7 +20%; <40%

CCV(1 1/03/04. 22:56) %D Limit Associated Samples
Acetone -30.0 +20%; <40% MW-78 (56.8-58.8), MW-78 (61.8-63.8), Field Blank 05
2-Butanone -23.8 +20%; <40%
Carbon tetrachloride -25.3 +20%; <40% CCV(1 1/03/04. 10:20) %D Limit
cis-I1,3-Dichloropropene -31.9 +20%; <40% trans-I ,3-Dichloropropene-50.3 +20%; <40%
2-Hexanone -35.3 +20%; <40% 4-Methyl-2-pentanone -26.2 ±20%; <40%
1,1,1 -Trichloroethane -24.1 +20%; <40% Vinyl acetate -54.8 +20%; <40%

CCV(I 1/04/04. 09:41) %D Limit Associated Samples
Acetone -42.1 +20%; <40% MW-70 (90.8-92.8), MW-76 (86.3-88.3), MW-76 (91.3-93.3),
2-Butanone -36.5 +20%; <40% MW-77 (85.27-87.27), MW-78 (51.8-53.8)
Carbon tetrachloride -26.8 +20%; <40%
cis-1,3-Dichloropropene -30.9 +20%; <40% CCV(1 1/04/04. 09:41) %D Limit
trans-l1,3-Dichloropropene-49.2 ±20%; <40% 2-Hexanone -42.6 +20%; <40%
4-Methyl-2-pentanone -32.3 +20%; <40% 1,1.1 -Trichloroethane -28.7 +20%; <40%
Vinyl acetate -58.7 +20%; <40%

CCV (11/04/04. 10:46) %D Limit Associated Samples
2-Butanone 21.6 +20%; <40% MW-SI (63-65), MW-54 (85.6-87.6), MW-54 (90.6-92.6),

MW-57 (66.8-68.8), MW-67 (261-263), MW-67 (266-268),
MW-67 (271-273), MW-68 (74.6-76.6), MW-79 (84-86),
MW-79 (89-91), MW-79 (94-96), MW-79 (99-101),
MW-80 (62-64), MW-SO (66-68), MW-8O (70-72),
MW-95 (42-44), MW-70 85.8-87.8), Field Blank 03

Action: IThe results associated with CCV percent differences greater than 40% were rejected as unusable and flagged
"R". The remaining associated results were qualified as estimated and flagged "I".

Blank Summary

The analytical results of the laboratory method blanks indicate that acetone, benzene, 2-hexanone, and/or methylene
chloride were detected in several method blanks.

Action: The associated results were flagged "B" if the sample concentration was less than or equal to ten times the
blank value (five times for benzene). If the concentration was greater than ten times (five times) the blank value, no
qualification was necessary. Therefore, the acetone results for samples MW-68 (78.6-80.6), MW-69 (86.4-88.4), MW-
71 (73.86-75.86), and Field Blank 04, and the methylene chloride results for samples MW-71 (73.86-75.86) and MW-
76 (86.3-88.3) were flagged "B".
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Internal Standards

The area counts and retention times for internal standards (IS) chlorobenzene-d5 (IS 1), fluorohenzene (IS2), and 1,4-
dichlorobenzene-d4 (153) were within QC advisory limits.

Surrogates

The recoveries for the four method-specified surrogates toluene-d8, 4-bromofluorobenzene, dibromofluoromethane,
and I1,2-dichloroethane-d, were within QC advisory limits and/or sporadic marginal failure (SMF) criteria.

Laboratory Control Sample

The laboratory control sample ([CS) spike recoveries were within applicable QC advisory limits, with the following
exceptions:

GV7W5 Exceedance Action Associated Samples
Acetone Out low Flag associated results 1"T MW-78 (56.8-58.8), MW-78 (61.8-63.8),
Bromoform Out low Flag associated results "T' Field Blank 05
2-B~utarnone Out low Flag associated results "J"
Carbon tetrachloride Out low No flag - within SMF
Chloromethane Out low No flag - within SMF
cis-l,3-Dichloropropene Out low Flag associated results "J"
trans-I ,3-DichloropropeneOut low Flag associated results "'XI
2-1 lexanone Out low Flag associated results "J"
4-Methyl-2-pentanone Out low Flag associated results "3"
1,1,1 -Trichloroethane Out low No flag - within SMF

0V7WW Exceedance Action Associated Samples
B~rornoform Out low Flag associated results "Y" MW-68 (78.6-80.6), MW-69 (86.4-88.4),
2-Butarnone Out low Flag associated results "J" MW-69 (91.4-93.4), MW-71 (73.86-75.86),
Carbon tetrachloride Out low Flag associated results "J" Field Blank 04
Chloromethane Out l ow No flag - within SMF
cis-I ,3-Dichiloropropene Out low Flag associated results "3"
trans-l1,3-Dichloropropene Out low Flag associated results "J"
2-1lexanone Out low Flag associated results "J"
4-Methyl-2-pentanone Out low Flag associated results "J"
Methyl teri-butyl ether Out low No flag - within SMF
1, 1, I-Trichloroethane Out low No flag -within SMF

GV9KC Exceedance Action Associated Samples
Acetone Out high Flag positives "Y" MW-68 (70.6-72.6)
Brormomethane Out low No flag - within SMF
2-13utanone Out high No flag - within SMF
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GWAEF Exceedance Action Associated Samples
Acetone Out high Flag positives "I" MW-SI (63-65), MW-54 (85.6-87.6),
2-Butanone Out high Flag positives "J" MW-54 (90.6-92.6), MW-57 (66.8-68.8),

MW-67 (26 1-263), MW-67 (266-268),
MW-67 (271-273), MW-68 (74.6-76.6),
MW-70 (85.8-87.8), MW-79 (84-86),
MW-79 (89-91), MW-79 (94-96),
MW-79 (99-101), MW-SO (62-64),
MW-SO (66-68), MW-SO (70-72),
MW-95 (42-44), Field Blank 03

GWALIl Exceedance Action Associated Samples
Acetone Out low Flag associated results "I" MW-70 (90.8-92.8), MW-76 (86.3-88.3),
2-Butanone Out low Flag associated results "J" MW-76 (91.3-93.3), MW-77 (85.27-87.27),
Carbon tetrachloride Out low No flag - within SMF MW-78 (51.8-53.8)
Chloromethane Out low No flag - within SMF
cis- I ,3-Dichloropropene Out low Flag associated results "Y'
trans-l1,3-Dichloropropene Out low Flag associated results "J'
2-Ilexanone Out low Flag associated results "J"
4-Methyl-2-pentanone Out low Flag associated results "J"
l,l, I-l'richlorocthane Out low No flag -within SMF

Matrix Spike/Matrix Spike Duplicate

The matrix spike (MS)/matrix spike duplicate (MSD) recoveries and RLPDs for samples collected during this event were
within the applicable QC advisory limits, with the following exceptions:

MW-68 (70.6'-72.6'): low MS/MSD recoveries for acetone (result greater than four times spiking amount); high
recoveries for carbon disulfide (within SMF criteria)

MW-79 (84'-86'): high MS/MSD recoveries for carbon disulfide (within SMF criteria)

Action: No qualification was necessary, since associated exceedances were within SMF criteria or for results greater than
four times the associated spike amount.

Sampling Accuracy

fhe equipment blanks associated with this site (Field Blank 03, Field Blank 04, and Field Blank 05) detected
acetone, 2-butanone, and/or o-xylene. Trip blanks were inadvertently left out of the shipping cooler and did not
accompany the samples during shipment to the laboratory.

Action: The associated results were flagged "B" if the sample concentration was less than or equal to ten times (five
times for o-xylene) the blank value. If the concentration was greater than ten times (five times) the blank value, no
qualification was necessary. Therefore, the acetone results for samples MW-SI (63-65), MW-57 (66.8-68.8), MW-67
(261-263), MW-67 (266-268), MW-67 (271-273), MW-68 (74.6-76.6), MW-78 (61.8-63.8), MW-79 (84-86), MW-79
(89-9 1), MW-79 (94-96), MW-79 (99-101), MW-8O (62-64), MW-SO (66-68), MW-SO (70-72), MW-95 (42-44) were
flagged "B".

Field Duplicate Samples

Duplicate samples were not collected within this SDG.
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Overall Site Evaluation and Professional Judpment Flapging, Changes

The data within this SDG were compared to site data and edits to the DQE flags were not required based on
professional judgment.

Prepared by: BAK 12/07/2004
Checked by: JAVO01/05/2005
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Data Evaluation Narrative
MACTEC Project: DDMT 0 & M
MACTEC Project Number: 6301-03-0015
Matrix: Groundwater

SDG: A4,1250189

Delliverables

The data packages as submitted to MACTEC Engineering and Consulting, Inc. (MACTEC) are complete as stipulated
in the Generic Quality Assurance Project Plan as submitted by CI-2M H-ill for United States Environmental Protection
Agency (USEPA) Method 82608.

Sample lntepritv

Samples within this SDG were submitted to Severn Trent Laboratories, Inc. (STL) in North Canton, Ohio for
volatile organic compounds (VOCs). Based on the information provided on the cooler receipt forms, the field samples
arrived at the laboratory intact and within the temperature guidance criteria. Completed chain-of-custody documents
and cooler receipt forms are included in the data package.

Sample Identification

This SDG contains the following water and QC samples:

MW-95 (47-49) MW-128 (56-58) MW-129 (76.3-78.3) Dup 02 Dup 08
MW-95 (52.-54) MW-1 28 (61-63) MW- 130 (60.5-62.5) Dup 03 Field Blank 06
MW-95 (57-59) MW-l28 (66-68) MW- 130 (65.5-67.5) Dup 04 Field Blank 07

MW-126 (23.2-25.2) MW-l128 (71-73) MW- 130 (70.5-72.5) DupOS5 Trip Blank (K849)
MW-127 (61.2-63.2) MW-l129 (66.3-68.3) MW-130 (75.5-77.5) DupO06 Trip Blank (K200)
MW-127 (66.2-68.2) MW- 129 (71.3-73.3) Dup 01 Dup 07

These samples were collected on October 20-22, 2004. The following field duplicates were performed:

MW-29 (41.6-43.6) (SDG #41251 56)/Dup 01 MW-69 (91.4-93.4) (SDG iqA4J250172)/Dup 05
MW-33 (59.53-61.53) (SDG #4J251 56)/Dup 02 MW-77 (85.27-87.27) (SDG #A4J250172)/Dup 06
MW-43 (168-170) (SDG #4J25156)/Dup 03 MW-80 (70-72) (SDG #A4J250172)/DupO07
MW-67 (261-263) (SD)G #A4J250172)/Dup 04 MW- 128 (61-63)/Dup 08

VOC Analyses (8260B)

The samples in this SDG were submitted for VOC analysis.
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Holding Times

The extraction and analytical logs indicate that applicable holding times were met for samples submitted for the
analysis of VOCs by USEPA Method 8260B3.

Practical Quantitation Limits

'1he practical quantitation limits (P'Qts) were met for samples submitted for the analysis of VOCs by USEPA
Method 8260B, with the exception of the following dilutions required to place the results within the calibration range:

MW-128 (56-58) -5x MW- 129 (66.3-68.3) - l.67x
MW-129 (71.3-73.3), MW-130 (70.5-72.5) - 2.5x MW- 130 (65.5-67.5) - 3.33x
MW-129 (76.3-78.3), MW-130 (60.5-62.5), MW-130 (75.5-77.5) - 2x Dup 06 - 142.86x

In addition, the following results reported below the PQL but above the method detection limit (MDL):

MW-95 (47-49) - Acetone, Methylene chloride
MW-I 26 (23.2-25.2), MW- 127 (61.2-63.2), MW-I 28 (56-58), Dup 02 - Acetone
MW-I127 (66.2-68.2) - Acetone, Chloroform
MW- 128 (61-63), MW- 1 28 (66-68), MW- 128 (71-73) - Acetone, Trichioroethene
MW-129 (66.3-68.3), Field Blank 06, Field Blank 07 - 2-Butanone
MW-129 (71.3-73.3) - 2-Butanone, 1,1 ,1-Trichloroethane
MW-129 (76.3-78.3) - 2-Butanone, Methylene chloride
MW-130 (60.5-62.5), MW-130 (65.5-67.5), MW-I130 (70.5-72.5) - I ,l-Dichloroethane
MW-130 (75.5-77.5) - 2-B~utanone, 1,1-D~ichloroethanre, I1,2-Dichloroethane, cis-I1,2-Dichloroethene
Dup 01 - Acetone, cis-1,2-Dichloroethene
Dup 03 - Acetone, Carbon disulfide
flup 04 - Acetone, I1,2-Dichloroethane, Methylene chloride
Dup 06 - cis-1,2-Dichloroethene
Dup 07 - Methylene chloride
Dup 08 - Acetone, Methylene chloride, Trichloroethene
l'rip Blank (K200) - Acetone, 2-Butanone
Trip Blank (K849) - Acetone, 2-Butanone, Toluene

Action: The associated results were qualified as estimated and flagged "J", unless overridden due to other QC criteria
exceedances.

Calibration

The initial and continuing calibration data indicate that applicable calibration criteria were met for the samples
submitted for VOC analysis, with the following exceptions:

CCV(I 1/02/04. 21:26) %D Limit Associated Samp~les
Acetone -38.8 +20%; <40% Dup 01, Dup 02, Dup 03, Dup 04, Dup 05
Bromoform -27.2 +20%; <40%
2-Butanone -34.1 +20%; <40% CCV( 1 1/02/04. 21:26) %D Limit
Carbon tetrachloride -30.6 +20%; <40% cis-1,3-Dichloropropene -37.1 ±20%; <40%
trans-I ,3-flichloropropene-57.2 ±20%; <40% 2-Hexanone -44.4 ±20%; <40%
4-Methyl-2-pentanone -26.9 +20%; <40% Methyl tert-butyl ether -32.6 +20%; <40%
1,1,1-TIrichloroethane -29.8 +20%; <40% Vinyl acetate -62.3 ±20%; <40%
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CCV O 1/03/04. 22:09) %D Limit Associated SamplesPae3o
2-Butanone 20.7 +20%; <40% MW-95 (47-49), MW-95 (52-54), MW-95 (57-59),

MW- 126 (23.2-25.2), MW- 127 (61.2-63.2), Field Blank 06

CCV(1 1/04/04. 09:4 1) %D Limit Associated Samples
Acetone -42.1 ±20%; <40% Dup 06
2-Butanone -36.5 +20%; <40%
Carbon tetrachloride -26.8 +20%; <40% CCV(1 1/02/04. 21:26) %D Limit
cis- I1,3-Dichloropropene -30.9 +20%; <40% trans-1,3-Dichloropropene-49.2 +20%; <40%
2-Hexanone -42.6 +20%; <40% 4-Methyl-2-pentanone -32.2 +20%; <40%
1, 1, I-Trichloroethane -28.7 +20%; <40% Vinyl acetate -58.7 +20%; <40%

CCV(1 1/04/04. 20:30) %D Limit Associated Samples
Acetone -34.7 +20%; <40% MW- 127 (66.2-68.2), MW- 128 (61-63), MW- 128 (66-68),
2-Butanone -28.8 +20%; <40% MW- 128 (71-73), Dup 07, Dup 08, Trip Blank (K200)
Carbon tetrachloride -24.8 +20%; <40%
cis-1,3-Dichloropropene -30.1 +20%; <40% CCV(I 1/02/04. 21:26) %D Limit
trans-1,3-Dichloropropene-50.6 +20%; <40% 2-Hexanone -41.8 +20%; <40%
4-Methyl-2-pentanone -29.1 +20%; <40% 1,1,1 -Trichloroethane -21.1 +20%; <40%
Vinyl acetate -62.2 +20%; <40%

CCV (1 1/04/04. 21:35) %D Limit Associated Samples
2-Butanone 26.0 +20%; <40% MW-1 28 (56-58), MW-129 (66.3-68.3), MW-129 (71 .3-73.3),

MW- 129 (76.3-78.3), MW-I130 (60.5-62.5),
MW- 130 (65.5-67.5), MW- 130 (70.5-72.5),
MW- 130 (75.5-77.5), Field Bl1ank 07, Trip Blank (K849)

Action: The results associated with CCV percent differences greater than 40% were rejected as unusable and
flagged "R". The remaining associated results were qualified as estimated and flagged "J"'

Blank Summary

The analytical results of the laboratory method blanks indicate that acetone and/or methylene chloride were detected in
several method blanks.

Action: The associated results were flagged "B" if the sample concentration was less than or equal to ten times the
blank value. If the concentration was greater than ten times the blank value no qualification was necessary. Therefore,
the acetone results for samples MW-127 (66.2-68.2), MW-I128 (61-63), MW-128 (66-68), MW-128 (71-73), MW-129
(66.3-68.3), MW-129 (76.3-78.3), MW-130 (70.5-72.5), Dup8, Field Blank 07, Trip Blank (1K200), and Trip Blank
(K849), and the methylene chloride results for samples MW-129 (76.3-78.3), Dup 04, Dup 07, Dup 08, and Trip Blank
(K(200) were flagged "B".

Internal Standards

The area counts and retention times for internal standards (IS) chlorobenzene-d 5 (ISI), fluorobenzene (1S2), and 1,4-
dichlorobenzene-d 4 (IS3) were within QC advisory limits.
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Surrogates

The recoveries for the four method-specified surrogates toluene-dg, 4-bromofluorobenzene, dibromofluoromethane,
and I1,2-dichloroethane-d4 were within QC advisory limits and/or sporadic marginal failure (SMF) criteria.

Laboratory Control Sample

T1he laboratory control sample (LCS) spike recoveries were within applicable QC advisory limits and/or sporadic
marginal failure (SMF) criteria, with the following exceptions:

0V9LD Exceedance Action Associated Samples
Bromomethane Out low No flag - within SMF MW-95 (47-49), MW-95(52-54),
trans-1,3-Dichloropropene Out low No flag - within SMF MW-95 (57-59), MW-126 (23.2-25.2),
2-H-exanone Out low No flag - within SMF MW-127 (61.2-63.2), Field Blank 06

GWALG Exceedance Action Associated Samples
Acetone Out high No flag - within SMF MW-128 (56-58), MW-129 (66.3-68.3),
Bromomethane Out low No flag -within SMF MW-129 (71.3-73.3), MW-129 (76.3-78.3),
2-Hexanone Out low No flag - within SMF MW-130 (60.5-62.5), MW-130 (65.5-67.5),

MW-130 (70.5-72.5), MW-130 (75.5-77.5),
Field Blank 07, Trip Blank (K849)

GV4PO Exceedance Action Associated Samples
Acetone Out low Flag associated results "J" Dup 01, Dup 02, Dup 03, Dup 04, Dup 05
Bromoform Out low Flag associated results "Y'
2-Butanone Out low Flag associated results "J"
Carbon tetrachloride Out low No flag - within SMF
cis-I1,3-Dichloropropene Out low Flag associated results "Y"
trans-l,3-Dichloropropene Out low Flag associated results "Y"
2-H-exanone Out low Flag associated results '"J
4-Methyl-2-pentanone Out low Flag associated results "J"
Methyl tert-butyl ether Out low No flag - within SMF
1,1,1 -Trichloroethane Out low No flag -within SMF

GWALH- Exceedance Action Associated Samples
Acetone Out low No flag - within SMF Dup 06
2-Butanone Out low No flag - within SMF
Carbon tetrachloride Out low No flag - within SMF
Chloromethane Out low No flag - within SMF
cis-1,3-Dichloropropene Out low No flag -within SMF
trans-1,3-Dichloropropene Out low No flag -within SMF
2-Hexanone Out low No flag - within SMF
4-Methyl-2-pentanone Out low No flag - within SMF
1,1,1-Trichloroethane Out low No flag -within SMF
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GWALP Exceedance Action Associated Samples
Acetone Out low Flag associated results "J" MW-127 (66.2-68.2), MW-128 (61-63),
2-Butanone Out low Flag associated results "J" MW-128 (66-68), MW-128 (71-73), Dup 07
Carbon tetrachloride Out low No flag - within SMF Dup 08, Trip Blank (K200)
cis-1,3-Dichloropropene Out low No flag - within SMF
trans-I1,3-Dichloropropene Out low Flag associated results "J"
2-H-exanone Out low Flag associated results "J"
4-Methyl-2-perntanone Out low Flag associated results 'XJ"
l,l,1-Trichloroethane Out low No flag - within SMF

Matrix Spike/Matrix Spike Duplicate

The matrix spike (MS)/matrix spike duplicate (MSD) recoveries and RPI~s for sample MW-128 (56'-58') were within
the applicable QC advisory limits.

Sampling Accuracy

The equipment blanks associated with this site (Field Blank 06 and Field Blank 07) detected acetone and/or 2-
butanone. Trip blanks associated with this site detected acetone, 2-butanone, methylene chloride, and/or toluene.

Action: No action was required for results previously reviewed and qualified "B" due to method blank
contamination. The acetone results for samples MW-95 (47-49), MW-95 (52-54), MW-95 (57-59), MW-1 26 (23.2-
25.2), MW-127 (61.2-63.2), MW-127 (66.2-68.2), MW-128 (56-58), MW-128 (61-63), MW-128 (66-68), MW-128
(71-73), MW-129 (66.3-68.3), MW-129 (71.3-73.3), MW-129 (76.3-78.3), MW-130 (60.5-62.5), MW-130 (65.5-
67.5), Mw-130 (70.5-72.5), MW-130 (75.5-77.5), and the 2-butanone results for samples MW-129 (66.3-68.3),
MW-129 (71.3-73.3), MW-129 (76.3-78.3), MW-130 (75.5-77.5), Field Blank 06, and Field Blank 07 were flagged
"B" and qualified as estimated since the results were less than ten times the blank value.

Field Duplicate Samples

The duplicate precision for samples MW-29 (41.6-43.6)/Dup 01, MW-33 (59.53-61.53)/Dup 02, MW-43 (168-
170)/Dup 03, MW-67 (261-263)/Dup 04, MW-69 (91.4-93.4)/Dup 05, MW-77 (85.27-87.27)/Dup 06, MW-SO (70-
72)/Dup 07, and MW-128 (61-63)/Dup 08 was within QC limits and assessed as good, with the exception of
acetone for MW-29 (41.6-43.6)/Dup 01 and MW-67 (261-263)/Dup 04.

Action: The associated acetone results were qualified as estimated and flagged "J' unless overridden due to other QC
criteria failures.

Overall Site Evaluation and Professional Judgment Flagingit Chances

The data within this SDG were compared to site data and edits to the DQE flags were not required based on
professional judgment.

Prepared by. BAK 12/08/2004
Checked by: JAV 01/06/2005



833 156

SDG# A4B3250249
4/7/2005

Page 1 of 3
Data Evaluation Narrative
MACTEC Project: DDMT 0 & M
MACTEC Project Number: 6301-03-0015
Matrix: Effmuent Water

SDG: A4B250249

Deliverables

The data packages as submitted to MACTEC Engineering and Consulting, Ine. (MACTEC) are complete as stipulated
in the Generic Quality Assurance Project Plan as submitted by CH2M Hill for United States Environmental Protection
Agency (USEPA) Method 8260B.

Sample Integrity

Samples within this SDG were submitted to Severn Trent Laboratories, Inc. (STL) in North Canton, Ohio for
volatile organic compounds (VOCs). Based on the information provided on the cooler receipt forms, the field samples
arrived at the laboratory intact and within the temperature guidance criteria. Completed chain-of-custody documents
and cooler receipt forms are included in the data package.

Sample Identification

Tlhis SDG contains the following water and quality control (QC) samples:

EFF-02-21-04 Trip Blank

These samples were collected on February 21, 2004.

VOC Analyses (826DB)

The samples in this SDG were submitted for VOC analysis.

holding Times

The extraction and analytical logs indicate that applicable holding times were met for samples submitied for the
analysis of VOCs by USEPA Method 8260B.

Practical Quantitation Limits

The practical quantitation limits (PQLs) were met for samples submitted for the analysis of VOCs by USEPA
Method 82608, with the exception of acetone for both EFF-02-21-04 and the trip blank, and 2-butanone for the trip
blank, which were reported below the PQL but above the method detection limit (MDL).

Action: The associated results were qualified as estimated and flagged "3", unless overridden due to other QC criteria
exceedances.
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Calibration

The initial and continuing calibration data indicate that applicable calibration criteria were met for the samples submitted
for VOC analysis, with the following exceptions:

ICy %R Limit Associated Samples
Acetone 62.42 80-120% EFF-02-21-04
2-Butanone 70.72 80-120% Trip Blank

CCV %DLimit Associated Samples
Acetone 45.4 +20%; <40% EFF-02-21-04
2-Butanone 21.6 ±20%; <40% Trip Blank

Action: The acetone results for the associated samples were rejected as unusable and flagged "R" due to the CCV
percent difference greater than 40%. The associated 2-butanone results were qualified as estimated and flagged "J".

Blank Summary

The analytical results of the laboratory method blanks indicate that acetone and methylene chloride were detected in the
method blanks.

Action: If thle sample concentration was less than ten times the blank contamination, the results were flagged "B" to
indicate an estimated quantity due to method blank contamination. If the concentration was greater than ten times the
blank, no qualification was necessary. Therefore, the methylene chloride results for both samples were qualified as
estimated and flagged "B". No qualification was necessary for acetone, since the associated results were previously
rejected.

Internal Standards

The area counts and retention times for internal standards (IS) chlorobenzene-d 5 (IS I), fluorobenzene (152), and 1,4-
dichlorobenzene-d4 (153) were within QC advisory limits.

Surrogates

The recoveries for the four method-specified surrogates toluene-d8 , 4-bromofluorobenzene, dibromofluoromethane,
and 1,2-dichloroethane-d4 are within QC advisory limits.

Laboratory Control Sample

Tlhe laboratory control sample (LCS) spike recoveries were within applicable QC advisory limits, with the exception
of low recoveries for acetone and 2-butanone.

Action: No qualification was necessary, since the recoveries were within sporadic marginal failure limits.

Matrix Spike/Matrix Spike Duplicate

Matrix spike (MS)/matrix spike duplicate (MSID) spikes were not performed on a project sample for this SDG.
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Sampling Accuracy

There were no equipment blanks associated with this site. The analytical results of the trip blank indicate that
VOCs were detected for acetone, 2-hutanone, and methylene chloride.

Action: The methylene chloride result for sample EFF-02-21-04 was qualified as estimated and flagged "B".

Field Duplicate Samples

There were no field duplicate samples collected for this SDG.

Overall Site Evaluation and Professional Jud~inient Flag2in2 Changes

The data within this SDG were compared to site data and edits to the DQE flags were not required based on
professional judgment.

Prepared by: BAK 06/17/2004
Checked by: JAV 07106/2004
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Data Evaluation Narrative
MACTEC Project: DDMT 0 & M
MACTEC Project Number: 6301-03-0015
Matrix: Emfuent Water

SDG: A4E260222

Deliverables

The data packages as submitted to MACTEC Engineening and Consulting, Inc. (MACTEC) are complete as stipulated
in the Generic Quality Assurance Project Plan as submitted by CH2M Hill for United States Environmental Protection
Agency (USEPA) Methods 8260B, 8270C, and 60101B/740A.

Sample Inte2ritv

Samples within this SD0 were submitted to Severn Trent Laboratories, Inc. (STL) in North Canton, Ohio for
volatile organic compounds (VOCs), semi-volatile organic compounds (SVOCs), and selected metals by inductively
coupled plasma [ICP].

Based on the information provided on the cooler receipt forms, the field samples arrived at the laboratory intact and
within the temperature guidance criteria. The trip blanks were received with bubbles that were greater than 6mm wide;
therefore, the trip blank results were qualified as estimated and flagged "I" unless overridden by other quality control
(QC) criteria failures. The blanks were analyzed as requested. Completed chain-of-custody documents and cooler
receipt forms are included in the data package.

Sample Identification

Tlhis SDG contains the following water and QC samples:

EFF-05-24-04 Trip Blank

These samples were collected on May 24, 2004.

VOC Analyses (8260B)

The samples in this SDG were submitted for VOC analysis.

holding Times

The extraction and analytical logs indicate that applicable holding times were met for samples submitted for the
analysis of VOCs by USEPA Method 8260B.



833 1.60

SDG# A4E260222
4/7/2005

Page 2 of 5
Practical Quantitation Limits

The practical quantitation limits (PQLs) were met for samples submitted for the analysis of VOCs by USEPA
Method 8260B, with the exception of a 4x dilution required for sample EFF-05-24-04 to place the results within the
calibration range. In addition, the acetone result for the Trip Blank and the acetone, trans-l,2-dichloroethene, and
methylene chloride results for sample EFF-05-24-04 were reported below the PQL but above the method detection
limit (MDL).

Action: The associated results were qualified as estimated and flagged "J", unless overridden due to other QC criteria
exceedances.

Calibration

The initial and continuing calibration data indicate that applicable calibration criteria were met for the samples submitted

for VOC analysis, with the exception of second source ICV recoveries outside control limits for acetone and 2-butanone.

Action: The associated results for samples EFF-05-24-04 and Trip Blank were qualified as estimated and flagged '"J
unless overridden by other QC criteria failures.

Blank Summary

The analytical results of the laboratory method blanks indicate that acetone and methylene chloride were detected in the
method blanks.

Action: If the sample concentration was less than ten times the blank contamination, the results were flagged "B" to
indicate an estimated quantity due to method blank contamination. If the concentration was greater than ten times the
blank, no qualification was necessary. Therefore, the acetone and methylene chloride results for EFF-05-24-04 and the
acetone result for Trip Blank were flagged "B".

Internal Standards

The area counts and retention times for internal standards (IS) chlorobenzene-d 5 (IS I), fluorobenzene (1S2), and 1,4-
dichlorobenzene-d4 (1S3) were within QC advisory limits.

Surrogates

The recoveries for the four miethod-specified surrogates toluene-d8, 4-bromofluorobenzene, dibromofluoromethane,
and 1,2-dichloroethane-d.4 are within QC advisory limits.

Laboratory Control Sample

The laboratory control sample ([-CS) spike recoveries were within applicable QC advisory limits.

Matrix Spike/Matrix Spike Duplicate

A matrix spike (MS)/matrix spike duplicate (MSD) was not performed on a project sample for this SDG.
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Sampling Accuracy

There were no equipment blanks associated with this site. The analytical results of the trip blank indicate that
acetone was detected.

Action: If the sample concentration was less than ten times the blank contamination, the results were flagged "B" to
indicate an estimated quantity due to method blank contamination. If the concentration was greater than ten times the
blank, no qualification was necessary. Therefore, the acetone result for EFF-05-24-04 was flagged "B".

Field Duplicate Samples

No field duplicate samples were collected for this method in this SDO.

Semi-Volatile Analyses (8270C0

The sample EFF-05-24-04 was submitted for SVOC analysis.

Holding Times

The extraction and analytical logs indicate that applicable holding times were met for samples submitted for the
analysis of SVOCs by USEPA Method 8270G.

Reporting Limits

The RLs were met for samples submitted for the analysis of SVOCs by USEPA Method 8270C, with the exception
of bis(2-ethylhexyl)phthalate, which was reported under the RL, but above the MDL.

Action: The associate results were flagged "Y' to indicate an estimated quantity.

Instrument Performance

The instrument performed within required specifications, as the decafluorotriphenylphosphine (DFTPP) tuning cniteria
were met for the instrument performance checks.

Calibration

The initial and continuing calibration data indicate that applicable calibration criteria were met for the samples submitted
for SVOC analysis, with the exception of second source ICy recoveries outside control limits for benzoic acid, 4,6-
dinitro-2-methylphenol, 2,4-dinitrophenol, and 4-nitrophenol.

Action: The associated results for sample EFF-05-24-04 were qualified as estimated and flagged "J".

Blank Summary

The analytical results of the laboratory method blanks indicate that no SVOCs were detected.
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Internal Standards

The area counts and retention times for IS 1,4-dichlorobenzene-d4 (151), naphthalene-d 8 (152), acenaphthene-d10
(1S3), phenanthrene-dlg (1S4), chrysene-d 12 (1S5), and perylene-d1 2 (1S6) were within QC advisory limits.

Surrogates

The recoveries for the six method-specified surrogates 2,4,5-tribromophenol (SI), 2-fluorobiphenyl (S2), 2-
fluorophenol (S3), nitrobenzene-d 5 (S4), phenol-d5 (55), and terphenyl-d14 (S6) are within QC advisory limits.

Laboratory Control Sample

Tlhe LCS spike recoveries were within applicable QC advisory limits.

Matrix Spike/Matrix Spike Duplicate

A MS/MSD was not performed on a project sample for this SDG.

Sampling Accuracy

There were no equipment blanks associated with this site.

Field Duplicate Samples

No field duplicate samples were collected for this method in this SDG.

Metals Analysis (6010R/7470A)

The sample EFF-05-24-04 was submitted for metals analysis.

Holding Times

The extraction and analytical logs indicate that applicable holding times were met for samples submitted for ICP metals
analysis.

Practical Quantitation Limits

The PQLs were met for samples submitted for ICP metals analysis, with the exception of arsenic, cadmium,
potassium, and thallium for sample EFF-05-24-04, which were reported below the PQL, but above the MDL.

Action: The associated results were flagged "J" to indicate that the results are an estimation, unless overridden by
other QC criteria failures.

Calibration

The initial and continuing calibration data for this SDG indicates that applicable calibration criteria were met for
samples submitted for metals analyses.
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Blank Summary

The analytical results of the laboratory blanks indicate that several metals were detected in at least one blank.

Action: If the sample concentration was less than ten times the blank contamination, the results were flagged "B" to
indicate an estimated quantity due to blank contamination. If the concentration was greater than ten times the blank, no
qualification was necessary. Therefore, the arsenic, cadmium, iron, potassium, and thallium results for EFF-05-24-04
was flagged "B".

Dilution Test/Recovery Test

A serial dilution was performed on sample EFF-05-24-04, and the results were within QC criteria.

Laboratory Control Sample

The LCS spike recoveries are within the applicable QC advisory limits.

Matrix Spike/Matrix Spike Duplicate

The MS/MSD recoveries and RPI~s for spiked sample EFF-05-24-04 were within the applicable QC advisory limits.

Sampling Accuracy

'There were no equipment blanks associated with this site.

Field Duplicate Samples

No field duplicate samples were collected for this method in this SDG.

Overall Site Evaluation and Professional Judgment Flaggfing Changes

The data within this SDG were compared to site data and edits to the DQE flags were not required based on
professional judgment.

Prepared by: BlAK 06/2812004
Checked by: JAV 07/08/2004
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Data Evaluation Narrative
MACTEC Project: DDMT 0 & M
MACTEC Project Number: 6301-03-0015
Matrix: Effuent Water

SDG: A411280149

Deliverables

The data packages as submitted to MACTFC Engineening and Consulting, Inc. (MACTEC) are complete as stipulated
in the Generic Quality Assurance Project Plan as submitted by CH2M Hill for United States Environmental Protection
Agency (USEPA) Method 8260B.

Sample Integrity

Samples within this SDG were submitted to Severn Trent Laboratories, Inc. (STL) in North Canton, Ohio for
volatile organic compounds (VOCs). Based on the information provided on the cooler receipt forms, the field samples
arrived at the laboratory intact and within the temperature guidance criteria. Completed chain-of-custody documents
and cooler receipt forms are included in the data package.

Sample Identification

'[his SDG contains the following water and quality control (QC) samples:

EFF-08-27-04 Trip Blank

These samples were collected on August 27, 2004.

VOC Analyses (8260B)

The samples in this SDG were submitted for VOC analysis.

Holding Times

The extraction and analytical logs indicate that applicable holding times were met for samples submitted for the
analysis of VOCs by USEPA Method 8260B.

Practical Quantitation Limits

Tlhe practical quantitation limits (PQLs) were met for samples submitted for the analysis of VOCs by USEPA
Method 8260B, with the exception of a 7.69x dilution for sample EFF-8-27-04 which was required in order to place
the results within the calibration range. The following samples were reported below the PQL but above the method
detection limit (MDL):

EFF 8-27-04 - acetone, carbon tetrachloride, trans-I1,2-dichloroethene, 1 ,1-dichloroethene, toluene
T rip Blank - acetone, 2-butanone

Action: The associated results were qualified as estimated and flagged "J', unless overridden due to other QC criteria
exceedances.
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Calibration

The initial and continuing calibration data indicate that applicable calibration criteria were met for the samples submitted
for VOC analysis, with the following exceptions:

ICy %R Limit Associated Samples
Acetone 61.68 80-120% EFF-08-27-04
2-B~utanone 73.14 80-120% Trip Blank

CCV %fl Limit Associated Samples
Acetone 29.5 +20%; <40% EFF-08-27-04
Carbon disulfide 27.8 ±20%; <40% Trip Blank
Chloroethane 20.6 +20%; <40%
Chloromethane 22.8 +20%; <40%

Action: The associated results were qualified as estimated and flagged "J".

Blank Summary

The analytical results of the laboratory method blank indicate that no VOCs were detected.

Internal Standards

The area counts and retention times for internal standards (IS) chlorobenzene-d5 (IS 1), fluorobenzene (1S2), and 1,4-
dichlorobenzene-d4 (153) were within QC advisory limits.

Surrogates

The recoveries for the four method-specified surrogates toluene-d8, 4-bromofluorobenzene, dibromofluoromethane,
and 1,2-dichiloroethane-d4 are within QC advisory limits.

Laboratory Control Sample

The laboratory control sample (LCS) spike recoveries were within applicable QC advisory limits, with the exception
of low recoveries for acetone, bromomethane, carbon disulfide, chloroethane, chioromethane, vinyl chloride and 2-
butanone.

Action: No qualification was necessary, since the recoveries were within sporadic marginal failure limits.

Matrix Spike/Matrix Spike Duplicate

Matrix spike (MS)/matrix spike duplicate (MSD) spikes were performed on sample EFF-8-27-04 for this SDG. The
recoveries and RPI~s were within the acceptable QC control limits, with the exception of the following low recoveries:

MS/MSD Analyte Exceedance Action Associated samples
Lab (GPFG9) Acetone Out Low Flag positives and N~s "J" EFF-8-27-04, Trip Blank

Chloromethane Out low Flag positives and NDs Y'"



8 33 1 66

SDG# A41H280 149
4/7/2 00 5

Page 3 of 3
Sampling Accuracy

There were no equipment blanks associated with this site. The analytical results of the trip blank indicate that

VOCs were detected for acetone, 2-butanone, and methylene chloride.

Action: The acetone result for sample EFF-08-27-04 was qualified as estimated and flagged "B".

Field Duplicate Samples

There were no field duplicate samples collected for this SDG.

Overall Site Evaluation and Professional Judpment Fla~pina Changes

The data within this SDG were compared to site data and edits to the DQE flags were not required based on
professional judgment.

Prepared by: BAK 09/27/2004
Checked by:
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Data Evaluation Narrative
MACTEC Project: DDMT LTM
MACTEC Project Number: 6301-03-0015
Matrix: Effluent Water

SilO: A4L140274

Deliverables

The data packages as submitted to MACTEC Engineering and Consulting, Inc. (MACTEC) are complete as stipulated
in the Sampling and Analysis Plan as submitted by MACTEC for United States Environmental Protection Agency
(USEPA) Methods 8260B, 8270C, and 6Q10Bfl47OA.

Sample Inteeritv

Samples within this SDG were submitted to Severn Trent Laboratories, Inc. (STL) in North Canton, Ohio for
volatile organic compounds (VOCs), semi-volatile organic compounds (SVOCs), and selected metals by inductively
coupled plasma (ICP) and cold vapor atomic absorption (CVAA).

Based on the information provided on the cooler receipt forms, the field samples arrived at the laboratory intact and
within the temperature guidance criteria. Completed chain-of-custody documents and cooler receipt forms are included
in the data package.

Sample Identification

This SDG contains the water and QC samples EFFLUENT and TRIP BLANK. These samples were collected on
November 30, 2004.

VOCS (8260B)

The samples in this SDG were submitted for VOC analysis.

h1olding Times

The extraction and analytical logs indicate that applicable holding times were met for samples submitted for the
analysis of VOCs by USEPA Method 8260B.

Practical Quantitation Limits

The practical quantitation limits (PQLs) were met for samples submitted for the analysis of VOCs by USEPA
Method 8260B3, with the exception of a 9.09x dilution required for sample EFFLUENT to place the results within
the calibration range. In addition, the 2-butanone result for the TRIP BLANK and the carbon tetrachloride, 1,1-
dichloroethene, and trans-1,2-dichloroethene results for sample EFFLUENT were reported below the PQL but above
the method detection limit (MDL).
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Action: The associated results were qualified as estimated and flagged "J", unless overridden due to other QC criteria
exceedances.

Calibration

The initial and continuing calibration data indicate that applicable calibration criteria were met for the samples
submitted for VOC analysis, with the following exceptions:

ICV (I 1/24/04) %R Limit Associated Samples
Acetone 65.43 +20% EFFLUENT, TRIP BLANK
2-Butanone 67.36 ±20%
2-flexaone 71.54 ±20%

CCV (12/09/04. MD:13 %D Limit Associated Samples
Acetone 25.8 +20%; <40% EFFLUENT, TRIP BLANK
Bromomethane 20.6 +20%; <40%
Chloroethane 43.7 +20%; <40%

Action: The results associated with CCV percent differences greater than 40% were rejected as unusable and
flagged "Rt". The remaining associated results were qualified as estimated and flagged "J".

Blank Summary

The analytical results of the laboratory method blanks indicate that methylene chloride was detected in the method
blanks.

Action: The methylene chloride result for EFFLUENT was flagged "B" due to method blank contamination.

Internal Standards

The area counts and retention times for internal standards (IS) clhlorobenzene-d 5 (IS I), fluorobenzene (1S2), and 1,4-

dichlorobenzene-d., (IS3) were within QC advisory limits.

Surrogates

The recoveries for the four method-specified surrogates toluene-dg, 4-bromofluorobenzene, dibromofluoromethane,

and 1,2-dichloroethane-d4 are within QC advisory limits-

Laboratory Control Sample

The laboratory control sample (LCS) spike recoveries were within applicable QC advisory limits and or sporadic
marginal failure (SMF) criteria, wvith the exception of low recoveries for acetone, bromomethane (within SMF), 2-
butanone (within SMF), chloroethane, and 2-hexanone.

Action: The associated results not within SMF criteria were flagged "J" and qualified as estimated due to poor LCS
recoveries, unless overridden due to other QC criteria failures.
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Matrix Spike/Matrix Spike Duplicate

The matrix spike/matrix spike duplicate (MS/MSD) for this SDG was performed on a non-project samples and was
therefore not evaluated.

Sampling Accuracy

There were no equipment blanks associated with this site. The analytical results of TRIP BLANK indicate that 2-
butanone was detected.

Action: No action was required, since the associated 2-butanone result was non-detect.

Field Duplicate Samples

No field duplicate samples were collected for this method in this SDG.

SVOCs (8270C0

The sample EFFLUENT was submitted for SVOC analysis.

Holding Times

The extraction and analytical logs indicate that applicable holding times were met for samples submitted for the
analysis of SVOCs by USEPA Method 82'70C.

Reporting Limits

The RLs were met for samples submitted for the analysis of SVOCs by USEPA Method 8270C.

Instrument Performance

The instrument performed within required specifications, as the decafluorotriphenylphosphine (DFTPP) tuning

criteria were met for the instrument performance checks.

Calibration

The initial and continuing calibration data indicate that applicable calibration criteria were met for the samples
submitted for SVOC analysis.

Blank Summary

The analytical results of the laboratory method blanks indicate that no SVOCs were detected.

Internal Standards

The area counts and retention times for IS I,4-dichlorobenzene-d4 (ISI), naphthalene-d8 (1S2), acenaphthene-dio
(1S3), phenanthrene-du0 (1S4), chrysene-d, 2 (155), and perylene-d 12 (1S6) were within QC advisory limits.
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Surrogates

The recoveries for the six method-specified surrogates 2,4,5-tribromophenol (SI), 2-fluorobiphenyl (S2), 2-
fluorophenol (S3), nitrobenzene-d5 (S4), phenol-d 5 (55), and terphenyl-d14 (S6) are within QC advisory limits.

Laboratory Control Sample

The [CS spike recoveries were within applicable QC advisory limits and/or SMF criteria, with the exception of zero
recoveries for hexachlorocyclopentadiene.

Action: The associated result was rejected as unusable and flagged "R".

Matrix Spike/Matrix Spike Duplicate

A MSIMSD was not performed on a project sample for this SDG.

Sampling Accuracy

There were no equipment blanks associated with this SDG.

Field Duplicate Samples

No field duplicate samples were collected for this method in this SDG.

Metals (6010817470A1

The sample EFFLUENT was submitted for metals analysis.

Holding 'nines

The extraction and analytical logs indicate that applicable holding times were met for samples submitted for
ICP/CVAA metals analysis.

Practical Quantitation Limits

The PQLs were met for samples submitted for lCP/CVAA metals analysis, with the exception of aluminum, barium,
beryllium, chromium, cobalt, potassium, and thallium for sample EFFLUENT, which were reported below the PQL,
but above the MDL.

Action: The associated results were flagged "J', to indicate that the results are an estimation, unless overridden by
other QC criteria failures.

Calibration

The initial and continuing calibration data for this SDG indicates that applicable calibration cnitenia were met for
samples submitted for metals analyses, with the exception of high recoveries for antimony and selenium in the low level
check standard.

Action: The antimony result for EFFLUENT was flagged "I" and qualified as estimated.
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Blank Summary

The analytical results of the laboratory blanks indicate that several metals were detected in at least one blank.

Action: If the sample concentration was less than five times the blank contamination, the results were flagged "B" to
indicate an estimated quantity due to blank contamination. Therefore, the aluminum, beryllium, cobalt, selenium, and
thallium results for sample EFFLUENT was flagged "B".

Dilution Test/Recovery 'rest

A serial dilution was performed on sample EFFLUENT, and the results were within QC criteria.

Laboratory Control Sample

The LCS spike recoveries are within the applicable QC advisory limits.

Matrix Spike/Matrix Spike Duplicate

The MS/MSD recoveries and relative percent differences (RPDs) for spiked sample EFFLUENT were within the
applicable QC advisory limits.

Sampling Accuracy

There were no equipment blanks associated with this SOC.

Field Duplicate Samples

No field duplicate samples were collected for this method in this SOC.

Overall Site Evaluation and Professional Judrament Flagging Chances

The data within this SOC were compared to site data and edits to the DQE flags were not required based on
professional judgment.

Prepared by: BAK 01/17/2005
Checked by: JAVO01/31/2005
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