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

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

DBMT is located in southeastern Memphis, Shelby County, Tennessee approximately 5 miles east of the
Mississippi River and just northeast of Interstate 240, The property consists of approximately 642 acres
and includes the Main Installation (MI) and Dunn Field. The MI contains approximately 578 acres with
open storage areas, warchouses, military family housing, and outdoor recreational areas. Dunn Field
contains approximately 64 acres and includes former mineral storage and waste disposal areas. Dunn
Field is located across Dunn Avenue from the north-northwest portion of the MI. Figure 1-1 shows

locations of the monitoring and recovery wells at Dunn Field.

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

040002.06 1-1
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1.2 GEOLOGY AND HYDROGEOLOGY

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

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

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

Dunn Field area.

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

an average thickness of approximately 40 feet.

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

connections to the undertying 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 smatl 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 identified at a depth of 255 feet bgs (elevation of 21 feet above mean sea level [msl]).
Three aquifers of interest underlying Dunn Field correspond to the geologic units described previously.

The uppermost aquifer is 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 penerally 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.-91 10 50 feet at MW-168 and is controlled by the configuration of the uppermost clay in the Jackson

040002.06 1-2
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Formation/Upper Claiborne Group. Water level elevations range from approximately 183 feet msl at

MW-40 to 247 feet msl 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 msl 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 Mempbhis 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 1s derived from

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

at MW-67 1s approximately 160 feet msl.

1.3 GROUNDWATER CONTAMINATION

Nine volatile organic compounds (VOCs) have been persistently detected in the fluvial aquifer during
past sampling events: carbon tetrachloride (CT); chloroform (CF); 1,1-dichloroethene (DCE);
cis-1,2-dichlorocethene  (¢cDCE); trans-1,2-dichloroethene (tDCE); 1,1,2-trichloroethane {TCA);
trichloroethene (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
wesl-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 CF, 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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14 SYSTEM DESCRIPTION

The IRA Record of Decision (ROD) for groundwater at Dunn Field was signed in April 1996 with the
objectives of hydraulic containment to: (1} prevent further contaminant plume migration; and (2) reduce
contaminant mass in groundwater. The final design for Phase 1 of this groundwater extraction system was
completed in August 1997 and included the installation of seven groundwater extraction wetls (RW-3
through RW-9), one pre-cast concrete building, an underground conveyance system, and flow
measurement and control systems. The system was constructed from January 1998 through October 1998

and began operation in November 1998.

The Phase 11 design was completed in January 2000 and included four additional extraction wells and
associated electrical, mechanical, and instrumentation/controls components. The Phase 1l system update
was duc to the detection of additional groundwater contamination in the southern portion of Dunn Field.
Installation of new recovery wells (RW-1, RW-1A, RW-1B 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 1 January 2004. The goals for Q&M are to:

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

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

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 Mainienance 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:

e 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.

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

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

e 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

11



Annual Operations Report — 2004
Dunn Field Groundwater IRA — Year Six

MACTEC Project No. 6301-03-0015

2.0

SYSTEM OPERATIONS ACTIVITIES

833

June 2005

Revision 1.0

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 rccovery 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)

w

E % ﬁ z = @ . co + - - o g
E|E (B 2| 25|32 & |82 &)<
RW-1 100 100 | 100 100 65 89 100 | 84 | 100 100 106 97 95
RW-1A 100 106 | 100 | 100 | 100 89 100 ¢ B84 100 100 100 95 97
RW-1B 100 100 | 100 | 100 100 39 100 | 84 100 100 100 42 93
RW-2 100 100 | 100 100 100 89 100 | 84 100 100 20 0 33
RW-3 100 100 | 100 100 100 89 100 | 90 100 100 100 100 1 98
RW-4 6 38 52 100 100 89 100 | 60 100 100 100 97 78
RW-5 160 100 | 58 100 | 100 B9 100 | 90 100 100 100 100 | 95
RW-6 100 1060 | 100 100 100 89 100 | 79 100 100 100 100 | 97
RW-7 100 100 | 100 100 100 89 22 90 100 100 100 100 | 92
RW-8 100 97 71 65 65 64 100 | 90 100 100 100 100 | 88
RW-9 100 100 | 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.

640002.06
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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)
e g
§ ; = o i . = 2 = ) =, > w g0 | E
& o o man’ - N

ez | S| 2|2 || 2| 3|2 |&|8 |24 |28 €5
RW-1 0l (1010 10] 06| 09 1.0 1.0 | 1.7 1.3 4119 [ 1.1 565,776
RW-1A 36 |36 |37 43|42 38| 37§35 |64 | 53 [36| 28| 40 | 2126305
RW-1B 1511415161614 16 15 1 22| 20 | 18] 07 | 16 827,237
RW-2 22121 (21 )20 21 1.8 | 1.8 | 33 1.7 1.8 103 | 00 | LR 939,456
RW-3 20101 (0101 |01 |02} 19| 23 | 52| 51 51 [ 5.1 | 23 | 1,198,863
Rw-4 05 (04 [ 12303213128 15 [ 25 ) 25 25| 23 | 21 | 1,103,272
RW-5 33 (3211932 |32 |28} 33 | 49 [11.8[ 1.8} 25| 3.2 | 4.6 | 2,425,248
RW-6 88 | 79 {83 [ 81 | 98 | 93 j125 | 93 | 121 11,7 [11.8] 119 10.1 | 5,334,631
RW-7 9219621031904 |93 821 19 | 48 [ 43 | 43 |43 | 42 | 65 | 3,441,312
RW-8 13911341102 73 | 6.1 | 89 | 140 | 129 [ 144 | 143 | 142|143 | 12.0 | 6,308,221
RW-9 1451144 1145 95 [ 148 | 13.1 | 147 | 124 } 138 | 146 | 144 10.6 | 13.4 | 7,085,808
2.2 RECOVERY WELL MAINTENANCE

Aboveground piping at several wells (RW-1, RW-1A, RW-1B, 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.

040002.06

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-1A was 97 percent operational, Repairs to cracked piping were made in
December.

RW-1B was 93 percent operational for the year. The pump was down afier 14
December due to electrical problems; repairs will be made in 2005. Repairs to
cracked piping were made in December.

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

e 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.

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

e 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.

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

23 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-1 flow meter and the RW-1B flow

control valve actuator.

After the evaluation by Allied, a senior MACTEC technician performed an additicnal 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-1 along with apparent transducer drift
» RW-5 Microcontroller display was not operational

A review of the data logger and connections indicates that the modem may require replacement.

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

040002.06 23
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required for each connection. Additionally, the quality of the primary phone line appears to be limiting

the connections.

The RW-1 pump system appears to have been struck by lightning. The microcontroller required
reprogramiming 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-1, RW-1A, RW-1B and RW-2
¢ Flow Control Valve Repair: RW-1A, RW-1B, 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.

These 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 Q&M repairs are

swmmarized 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 [RA
and with the Health and Safety Plan (MACTEC 2004a) and the Remedial Action Sampling and Analysis
Plan (RA SAP) (MACTEC, 2004b). The activities are summarized below.

31 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 0.01-foot increments. Water level measurements were
coltected 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 piezometer, 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 downltoaded 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,

32 GROUNDWATER SAMPLING
3.2.1 Monitoring Wells

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

Diffusion Bag Samplers to Obtain Volatile Organic Compound Concentrations in Wells, Waier 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 PDB samples was collecied in October. The samples were collected by filling
the PDBs with detonized 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 welt are shown on Table 3-2.

The PDBs were placed in the wells on 6-7 April and retrieved on 28-29 April for the first semi-annual
sampling cvent, 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 SW8260B.

3.22 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-§ 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 3-1).

Samples were collected from the sample port on the recovery well heads. The valve was stlowly opened
and the extracted groundwater was allowed to slowly fill 40-ml vials preserved with hydrochloric acid.

The sample vials were sent to STL for VOC analysis by USEPA method SW8260B.

33 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 SWE8270C, and metals by USEPA method
SW6010B. 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 SW8260B.

34 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 consisled 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 1 matrix spike and
matrix spike duplicate (MS/MSD) was collected for every 20 samples. Laboratory QA/QC included
surrogate spikes, method blanks, laboratory control samples, and MS/MSD analysis. The sampling and
analytical methods are described in the RA SAP (MACTEC, 2004b).

Documentation was completed in the field to ensure that the samples collected, labels, chain-of-custody,
and request for analysis were in agreement. Custody seals were placed on each cooler before shipment by
common carrier. Samples were typically shipped the day collected for overnight delivery to the
laboratory. It should be noted that trip blanks were inadvertently left from the cooler shipments in
October 2004. However, a review of the remaining ficld and laboratory QC samples did not indicate a
negalive impact on the data quality. Corrective action has been taken to prevent similar oversights in

future sample shipments,

040002.06 33
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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 clevations at monitoring wells screened in the fluvial aquifer were consistent over the
four quarterly events with most wells having a variation of less than 1 foot. Wells screened in the
intermediate aquifers showed variations of 1 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 Figures4-1 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 haif

of 2004 were presented in the Semi-Annual Summary Report, Year Six First Half ( MACTEC, 2004c).

040002.06 4-1
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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.

43 GROUNDWATER

The 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 2-21G of the Dunn Field ROD (CHZM
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:

o CT was dctected in monitoring wells MW-32, MW-57, and MW-71 at concentrations
ranging from 2.3 micrograms per liter (pg/L) at MW-32 to 19 ug/L at MW-57. The
detected concentrations exceeded the MCL of § pg/L in wells MW-57 and MW-71.

» CF was detected in inoniloring wells MW-32, MW-34, MW-57 and MW-71 at
concentrations ranging from 3.8 pg/L at MW-34 to 28 pug/L at MW-T71. The detected
concentrations did not exceed the MCL for trihalomethanes of 80 pg/L.

¢ DCE was detected in monitoring wells MW-7, MW-8, MW-29, MW-31, MW-51,
MW-79, MW-128, MW-129, and MW-130 at concentrations ranging from 1.1 pg/L
at MW-8 and MW-128 to 35 ug/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.

» (DCE was detected in monitoring wells MW-79 at a concentration of 3.0 pg/L. The
concentration did not exceed the MCL of 100 pg/L.

e 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 mn monitoring wells MW-32, MW-54, MW-68, MW-70, MW-71,
MW-76, and MW-77 at concentrations ranging from 3.6 pug/L. at MW-32 to
5800 pg/L at MW-70. The detected concentrations exceeded the target concentration
of 2.2 pg/L 1n all of these wells.

040002.06 4-2
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4.3.2

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

040002.06

PCE was detected in monitoring wells MW-7, MW-8, MW-29, MW-51, MW-57,
MW-69, MW-79, MW-129, and MW-130 at concentrations ranging from 1.2 pg/L at
MW-51 to 63 pg/L. at MW-130. The detected concentrations exceeded the MCL of
5 pg/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-7, MW-8, MW-29, MW-31, MW-32,
MW-51, MW-54, MW-57, MW-68, MW-69, MW-70, MW-71, MW-76, MW-77,
MW-78, MW-79, MW-128, MW-129, and MW-130 at concentrations ranging from
1.3 pg/l. at MW-8 to 2700 ug/L at MW-54. The detected concentrations of TCE
exceeded the MCL of 5 pg/L in wells MW-7, MW-29, MW-32, MW-51, MW-54,
MW-57, MW-68, MW-70, MW-71, MW-76, MW-77, MW-79, MW-128, MW-129
and MW-130.

Recovery Wells

CT was detected in recovery wells RW-1, RW-1A, RW-1B, RW-2, RW-3, and RW-4
at concenteations ranging from 1.5 pg/L. in RW-4 to 29 pg/L in RW-1. The detected
concentrations exceeded the MCL of 5 pg/L. in wells RW-1, RW-1A, RW-1B, RW-2,
and RW-3,

CF was detected in recovery wells RW-1, RW-1A, RW-1B, RW-2, RW-3, RW-3,
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-1A. The detected concentrations exceeded the
MCL of 80 pg/L. in wells RW-1 and RW-1A.

DCE was detected in recovery wells RW-8 (12 ug/L) and RW-9 (24 ng/L). The
concentrations exceeded the MCL of 7 pg/L in both wells.

tDCE was detected in recovery wells RW-1, RW-1B, RW-2, RW-3, RW-5, RW-6,
RW-7, RW-§, and RW-9 at concentrations ranging from 1.2 pg/L. in RW-1B and

RW-3 10 28 pg/L in RW-8. The detected concentrations did not exceed the MCL of
100 pg/L.

¢DCE was detected in all of the recovery wells except RW-5 at concentrations
ranging from 3.9 pg/L in RW-1 to 130 pg/L in RW-8. The detected concentrations
exceeded the MCL of 70 ug/L in recovery wells RW-2 and RW-8.

PCA was detected in recovery wells RW-1A, RW-2, RW-4, RW-7, RW-§, and RW-9
at concentrations ranging from 6.3 pg/L. in RW-9 to 840 ng/L in RW-4. The detected
concentrations exceeded the target concentration of 2.2 pg/L in all these wells.

PCE was detected in all of the recovery wells except RW-4 at concentrations ranging
from 1.2 pg/L in RW-3 to0 32 pg/L in RW-9. The detected concentrations exceeded
the MCL of 5 pg/L in recovery wells RW-1, RW-1A, RW-8, and RW-9.

TCA was not detected in any of the recovery wells.

4.3
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* TCE was detected in all of the recovery wells at concentrations ranging from 22 pg/L.

in RW-5 to 860 pg/l. in RW-4. The concentrations exceeded the MCL of 5 pg/L in
att of the recovery wells.

44 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 ng/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.

040002.06 4-4
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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-1B 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 mitlion 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 2.1. The annual discharge based on the
discharges shown on the monthly reports (Appendix A) is approximately 31 miilion gallons. The

difference is due to rounding errors in the flow rates for individuat 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 TCE 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 Janvary 2004 sample.

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

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

e Replace the pressure transducers in wells RW-1B, RW-2, and RW-3
¢ 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

040002.06 5-1
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5.2 SYSTEM MONITORING

The analytical results are summarized for the monitoring wells in Table 5-1, 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.

Table 5-1 also shows the variation in concentrations between PDBs in each of the wells. The variability
with depth appears to be insignificant except in wells MW-68 and MW-128. The analytical results for
PDB interval 1 in MW-68 are questionable since that sample (70.6 to 72.6 feet below top of casing) was
reported to contain PCA at 81 pg/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 ng/L. (Appendix E); the other two MW-68 PDB samples did not have PCA detected above the
reporting limit of | 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 [RA system included PDB 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:

040002.06

Omit monitoring wells north of the IRA and that do not provide necessary monitoring
data (MW-08, 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-130
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 net provide necessary
monitoring data (MW-34, MW-36, MW-56 and MW-58). MW-34 and MW-36 are
screened in the intermediate aquifer and do not momtor the IRA; MW-34 is included
in the MI LTM. MW-56 and MW-58 have limited saturated thickness.

Omit wells not downgradient of the IRA (MW-42, MW-80 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.

Omwmit 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 vanation 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 botiom of the
screened interval,

53
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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 PDBs and 11 recovery wells 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, MACTEC recommends that new PDBs be installed in the monitoring wells following

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

samplers.
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TABLE 3-1

WELL ACTIVITY SUMMARY
ANNUAL OPERATIONS REPORT - 2004
DUNN FIELD GROUNDWATER IRA - YEAR SIX
Defense Depot Memphis, Tennesse

Wel Aifer Wterl.evl GooteiSmpks
Seened Meaament Apil Otobr
MW-02 Fluvial X
MW-03 Fluvial X
MW.-(4** Fluvial X
MW-05 Fluvial X
MW-06 Fluvial X
MW-07 Fluvial X X X
MW.08 Fluvial X X X
MW-09 Fluvial X X X
MW-10 Fluvial X
MW-1t Fluvial X
MW-12 Fluvial X
MW-]3** Fluvial X
MW-14 Fluvial X
MW-15 Fluvial X
MW-18 Intermediate X
MW-19 Fluwvial X
MW.-27 Fluvial X
MW-28 Fluvial X
MW-29 Fluvial X X X
MW-30 Fluvial X X X
MW-31 Fluvial X X X
MW.32 Fluvial X X X
MW-33 Fluvial X X X
MW-34 Intermediate X X X
MW-35 Fluvial X
MW-30 Intermediate X X X
MW-37 Intermediate X X X
MW-38 Intermediate X
MW-40 Intermediate X X X
MW-42 Fluvial X X X
MW.43 Intermediate X X X
MW-44 Fluvial X X X
MW -45%* Fluvial X
MW-46 Fluvial X
MW-51 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.59 Fluviat X
MW-60 Fluvial X
MW-61 Fluvial X
MW-62 Fluvial X
MW.-65 Fluvial X
MW-67 Memphus X X X
MW-68 Fluvial X X X
MW.69 Fluvial X X X
MW-70 Fluvial X X X
MW-71 Fluvial X X X

040002.06 tof2
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TABLE 3-1

WELL ACTIVITY SUMMARY
ANNUAL OPERATIONS REPORT - 2004
DUNN FIELD GROUNDWATER IRA - YEAR SIX
Defense Depot Memphis, Tennesse

Wel Aifer Weer.cvl GouotiSmpbs
Seened Meanment ApH 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-80 Fluvial X X X
MW-84** Fluviai X
MW-87 Fluvial X
MW.80 Intermediate X
MW-90 Intermediate X
MW.-9} Fluvial X
MW.95%* Fluvial 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
MWwW-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
RW-0lA Fluvial X X X
RW-01B Fluvial X X X
RW-(2 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-(Y Fluvial X X X

Notes:

** Indicates a pressure transducer is instailed in the monitoring well,
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ANALYTICAL SUMMARY BY SAMPLE INTERVAL
ANNUAL OPERATIONS REPORT - 2004
DUNN FIELD GROUNDWATER IRA - YEAR SIX

TABLE 5-1

Defense Depot Memphis, Tennessee

833 53

PDB Sample Interval
Well Contaminant 1 2 3 4
DCE 17
MWQ7 PCE 18
TCE 14
DCE 1.1
MWO038 PCE 1.4
TCE 1.3
MW09 None ND
DCE 22 18 22
MW29 PCE 23 20 21
TCE 29 24 30
MW30 None ND ND ND
DCE 12 17
MWs31 TCE 2.7 4.7
PCA 3.6
CT 23
MW32 CF 17
cDCE 1.7
TCE 7.3
MW33 None ND
MW34 CF 3.8 24 1.7
MW36 None ND ND ND
MW37 None ND ND ND
MW40 None NI ND
MW42 None ND
MW43 None NI ND
MW4d4 None ND ND
DCE 14 16
MWS5! PCE 1.2 0.30)
TCE 5.1 3.8
PCA 4300 4700
MW354 cDCE 707 611J
TCE 2500 2700
CT 19
CF 6.1
MWS57 PCE 2.7
TCE 29
MW67 None ND ND ND

1of2



ANALYTICAL SUMMARY BY SAMPLE INTERVAL
ANNUAL OPERATIONS REPORT - 2004
DUNN FIELD GROUNDWATER IRA - YEAR SIX

TABLE 5-1

Defense Depot Memphis, Tennessee

833

PDB Sample Interval
Well Contaminant 1 2 3 4
PCA 81 <1 <]
Mwes TCE 20J <] <1
PCE 1.5 <1
MW69 TCE 37 <1
PCA 4200 5800
MW70 TCE 1100 2100
PCA 6
CT 5.6
MW71 CF "
TCE 12
PCA 43 12
MW76 TCE 3.9 8.9
PCA 4700
MW77 cDCE 641
TCE 1700
MW78 None ND ND ND
DCE 6.3 6.3 6.8 7.8
c¢DCE 26 3 1.7 0.921]
MW79 PCE 1.4 1.2 1.5 1.8
tDCE 2.8 K) 1.9 1.4
TCE 19 21 14 9.5
MW3S0 None ND ND ND
MW95 None ND ND ND ND
MWI126 None ND
MWI127 None ND ND
DCE 54 1.5 1.1 1.3
MW128 TCE 16 0.70 ] 0.50 } 0.42
DCE 30 31 32
MW129 PCE 39 9.2 20
TCE 11 13 14
DCE 33 31 33 35
MWI130 PCE 50 59 62 63
TCE 47 46 48 50
Notes:

ND  No COCs detected above reporting limits

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

Bold Concentrations above MCL or Target Concentration

040002.06
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Annual Operations Report — 2004 June 2005
Dunn Field Groundwater IRA — Year Six Revision 1.0
MACTEC Project No. 6301-03-0015

FIGURES
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SCALE IN FEET
OCTOBER 2004

VOC CONCENTRATIONS
NORTH MONITORING WELLS

JOB NO. B6301-03-0015

300

MACTEC Engineering and Consulting, Ine.

3200 TOWN POINT DRIVE, SUITE 100

KENNESAW, GEORGIA 30144 (770) 421-3400

ZMACTEC

ANNUAL OPERATIONS REPORT-2004
DUNN FIELD GROUNDWATER IRA
YEAR SIX
DEFENSE DEPOT MEMPHIS, TENNESSEE

Tetrochioroethene

1.1,2-TCA = 1,1,2—Trichloroethone
TCE = Trichioroethyiene

1.1,2.2-PCA = 1,1,2,2— Tetrochloroelhane

PCE

1.1=DCE = 1,1-Dichiorothens
TRANS = Trons 1,2-Dichioroethene

05 = Cis 1,2-Dichloroethens

Sampie Depih in Feet
CT = Corbon Tetrochloride

O.&84J| oF = Chioroform

ND
17
ND
ND
1,1.2,2-PCA ND
18
ND

14

(69.56—71.58)

1,1-DCE
TRANS

CiS

1,1,2-TCA

WW-07
CF

PCE
TCE

CT

MONITORING WELL

RECOVERY WELL

RWOD3

MW53

LEGEND
NOTE: WELLS SAMPLED ARE SHOWN IN GREEN.
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Annual Operations Report — 2004 June 2005
Dunn Field Groundwater IRA — Year Six Revision 1.0
MACTEC Project No. 6301-03-0015

APPENDIX A

INDUSTRIAL WASTEWATER DISCHARGE AGREEMENT
PERMIT NUMBER S-NN3.097

65



Mémphis

TENNESSEE
Wednesday, May 07, 2003

Mr. John DeBack

BRAC Environmental coordinator
DDSP-D (Memphis)

2163 Airways Boulevard Building 144
Memphis, Tennessee 38114

833

DR. WILLIE W HERENTOQN - Mayor
RICK MASSON - Chief Administrative Officer

DIVISION OF PUBLIC WORKS
JERRY R. COLLINS JR. - Director

Maynard C. Stiles Wastewater Treatment Plant

o i

66

RE: Renewal Industrial Wastewater Discharge Agreement Permit 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, pleasc feel free to contact me at {901) 353-2392.

Sincerely,
,' e /'/‘
- - -~ i VA s
toi Lyl s A

Akil AL-Chokhachi
Environmental Engincer

2303 North Second Street « Memphis, Tennessee 38127-7500 « (901) 353-2392
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_ORIGINAL

S-NN3-097
DDSP-D MEMPHIS

Division of Public Works

Industrial Wastewater Discharge
Agreement

made by and between the
City of Memphis
and
D DS P-D ( Memphis)
on

May 01, 2003

Jerry/Collins, Director
Public Works

/ _
Approved by: O é/ P
/o derry
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City Of Memphis S-NN3-097 l
Industrial Wastewater Discharge | DDSP-D MEMPHIS |
Agreement

»»» Jntent and Purpese « « «

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

The agreement serves as a Hirm understanding between the user and the City for a specitied 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 cffcect until
modilied by amendments to the discharge agreement. The allowable levels for each parameter are
determined by limitations imposed by the Sewer Use Ordinance and {for compounds, not specifically
limited by the Sewer Use Ordinance or EPA Categorical limitations, the best professional judgement of
the City staff engineers and chemists. Primary in the determination is the protection of the integrity of
the publicly owned treatment works. Accordingly, tables of gudance for criterta influent levels [or
specific incompatible wastes have been developed and are part of the Scwer Use Ordinance.

Willful failure of an industrial user to report significant changes in operations which affect
waslewaler constituents and characteristics can result in the revoking of his discharge agrecment. 1 a
public sewer becomes obstructed or damaped because of any substances improperly dischareed into it,
D125 P- D ( Memphis) il responsible for such discharge shall be bilied and shall pay for all the
expenses incurred by the City in cleaning out, repairing, or rebuilding the sewer.

According to Scction 33-173 of the Sewer Use Ordinance, violations of the Discharge Agreement
and the Sewer Use Ordinance requirements may result in civil penalties up to ten thousand dollars
($10,000) for each day during which the acts or omission continues or occurs.

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

Wastewatcr discharge agreements arc issued 10 a specific user for a specific operation.
A wastewater discharge agreement shall not be reassigned or transferred or sold to a ncw owner,

new user different premises, or a new or changed operation which will significantly affect wastewater
characteristics, Section 33-85 of the Sewer Use Ordinance.

The industrial user shall comply with the record-keeping requircments outlined in the general

pretreatment Standards in part 403.12 (o) of the Federal Regulations and Section 33-83(fH) of the
Sewer Use ordinance.
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City Of Memphis . S-NN3-097
Industrial Wastewater Discharge | DDSP-D MEMPHIS
Agreement

rYENNESBEY

»»» Intent and Purpase « « «

According to Section 33-110 of the Sewer Use Ordinance, the Industrial User shall notily the
Control Authority immediately in the event of spill, bypass, upsct and slug or accidental discharges,
mcluding any discharges that would violate a prohibition under Scction 33-103, with procedurcs
tor the follow-up written notification within five days. The Control Authority will evaluate the
Industrial User every two years or as needed for slug discharge control plan, 1f 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, Howcver, if required then the Control Authority will attach a copy of
the plan to this Agreement.

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

Whereas, D D S P- D ( Memphis) located at 2163 Ajrways Blvd, Bldg 144 desires 1o discharge
to the Memphis sewer system; and

Whereas, D D 5 P- D { Memphis) agrecs to comply with all requirements specified in Chapter
33 of the Codc of Ordinances and any revision thereol.

Now therefore, D D 8 P- D ( Memphis) is granted the right to discharge the wastewater of such
characteristics and volume as described in this wastewatcr discharge permit into the City of
Memphis sewer systemn {rom May 01, 2003 1o April 30, 2008.

Signed by: Authorized Industrizl User Representative:

o ——
Z@Q/Mg MD’VM{%— Jorn P DX BAck
3
DOD BRAC ENVIRCNNENTA 1 LO0EPIANG IR

~ft oSl

City of Memphis DDSP-D( Memphis)-
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Industrg;tgvg;gjrgjt’;’:gischar e SHNINL 3 H o7
9¢ | DDsP-D MEMPHIS
Agreement
Start Date Expiration Date

L May 01, 2003 | | April 30, 2008 |
A.l Corporate Name |D D S P- D ( Memphis) ]
Corporate Address [2163 Airways Blvd, Bldg 144 ]
|Memphis I 1 'I‘NJ|381 14 '
A.2 Company Name [L) D S P- D { Memphis) ]
Mailing Address  [2163 Airways Blvd, Bldg 144 ]
[Memphis 1 [T~ ]38114 ]

A3 Facility Name |D D S P- D ( Memphis) |

Facility Address |2163 Airways Blvd, Bldg 144 I

[Memphis | [1n][38114 l

A.4 Contact Official  [John De Back ]

Title IB R A C Environmental Coordinator ]
Phorie [(901) 544-0622

A.S Signing Official IJuhn De Back
Title lB R A C Environmental Coordinator
Signee Address 2163 Airways Blvd, Bldg 144

IMcmphis I ‘ TN H381 14

A.6 [ certily that the information contained in this industrial wastewater discharpe apreemoent consisting

of twenty two pages ( and any appendices ) is tamiliar to me and to the best of my knowledge and
beliet, such information is true, complete and correct.

i i -~ -
O

Authorized Industrial User Representative: Signature/Date

Page 1
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City Of Memphis S-NN3-097 |
Industrial Wastewater Discharge | DDSP-D MEMPHIS |
Agreement

SECTION B - FACILITY OPERATIONAL CHARACTERISTICS

B.1 Description of manufacturing or service aclivilies

The operation to be permitted 1s a ground water recovery system located in
an open area, bunn Field, adjacent to the northern perimeter of the DDMT
main installation. The oDMT Facility is currently being closed with the
intent of transferring much of the facility to private ownership.

manufacturing of goods does not occur in the Dunn Field portion of the
facility.

*Note: The ground water (Gw) recovery and discharge system will operate on a
continual basis once the system is‘comﬁ1ete1y operational. The federal
government will operate and maintain the system.

B.2 Standard Industrial Classification(s)

alomi | o ] e[ 1 df | e I ]

.3 Weekly days of operation are |7 days/Week (GW) i

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

Times Numtber of Employees
Shuft Start Stop Weekday Saturday Sunday
Day ] 8:00 am ‘ ‘ 5:00 pm | I 1 I [
Evening | l [ |
gt | I |

B.5 Is production aperation subject to seasonal variation?
If s0, complete the following:

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

[ | galions/day, during the months of | |

b. Seasonal minimum wastewater discharged into the municipal sewer system 1s

| | gallons/day, during the months of | |

Page 2
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City Of Memphis S-NN3-097
Industrial Wastewater Discharge | DDSP-D MEMPHIS
Agreement

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

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

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

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

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

This seven well 2roundwater 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

Fluctuations in the discharge of the system mqg occur due to changes in [
ground water conditions. The discharges described in Section B.6 are
expected to be maximum discharges.

Page 3
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S5-NN3-097

|
Industrial Wastewater Discharge | DDSP-D MEMPHIS

City Of Memphis
Agreement

B.8 Raw Materials

Quantity Uruts

Type

IN/A

I

L

Il

Il

|

I

Il

B

/|

1

I

]

Il

Il

||

Page
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S-NN3-097
DDSP-D MEMPHIS

Agreement

City Of Memphis
Industrial Wastewater Discharge

B.9 Calalysts, Intermediates

Quantily Units

Type
[N/z\

1L

I

!

|

)
L

L
|

B

I

AL

I
L
il

AL

Bl

R Uv—

|

L

I}

L

||

L

11
1L

Page
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S-NN3-097
DDSP-D MEMPHIS

City Of Memphis
Industrial Wastewater Discharge

Agreement

B.10 Principal Products

Quantity Units

Type

|

INO Manulacturing Activities

fromy ) iy ity (it

I

I

I

||

i

e — ) e (e— ] e [y — ]

|

|

Il

Page
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S-NN3-097

Industrial Wastewater Discharge | DDSP-D MEMPHIS

City Of Memphis

Agreement

B.11 Byproducts and Waste Products

Quantity Units

Type
[None

|

|

I

|

I

I

/|

|

S | WY | BN ) S ) RN

|
I
|
|
1

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

B 12 Components of Non-contact Cooling Water

Type Quantity Unmits
N/A | ||
| | ||
| | — |
1l || |
l || l
l I |
1 I B |
| ! I |
l 1L I |
l | I |
l /| | |
| I |
L | |
| || |
I /| |
[ | |
l I | |
l i i
I [ |
| | |
l }| | |
l I I !
i I || l
/| |
| |
|| || |
|| || |
{ | |
IL i l
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City Of Memphis S-NN3-097
Industrial Wastewater Discharge | DDSP-D MEMPHIS
Agreement

B.13 The person (or position) on the plant site who shall be contacied for emergency siuations
during plant operating hours.
Name IJohn D¢ Back l
Title B R A C Environmental Coordinator |
Phone  1(901)-544-0622

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

lJohn D¢ Back - B R A C Environ. Coordinator l(901)—544-0622 I

|
]
|
|
|
|

I
| l

B.15 Description of spill prevention controls and counter measure plans / accidentai 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 MLG&W Account number(s)  [124708000

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

C.2 MLG&W Billing address (i different from A.3)
L |
! L] |

C.3 Annual water usage by source: From Million Gallons Per Year
a. Public water supply L ]
b. Private well [ |

c. Surlace strearn l ]

C.4 Dany average water consumption: n Gallons Per Day

Process (industrial)

Non-contact cooling
Boiler Feed
Product

|
|
I
|

|

a o o 9

@

Domestic/Sanitary

|
Other 561,600]

'—'h

C.5 Daily average water discharge: to Gallons Per Day

Wastewater sewer 561 ,600]

Storm drain l

Waste hauler ‘

© a0 T

|
Evaporative loss | !
|

Product |

Page 10
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City Of Memphis S-NN3-097
Industrial Wastewater Discharge | DDSP-D MEMPHIS
Agreement

SECTION D - WASTEWATER CHARACTERISTICS

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

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

Ammonia Nitrogen (NH, - N)

| ! 1 ]

Daily Average Instantaneous
{Monthly Average) (One Day)
Maximum Level Maximum Level
Parameter mg/l  ths/day mg/\ ibs/day
Biochemical Oxygen Demand  (BOD;) | 250000 1,170.936][  400.000] 1.873.496]
Total Suspended Solids [ 300000 1.405.123][  500.000] 2341.872]
Total Solids [ [ I [ ]
Gil & Grease (Hydrocarbons) L f ” T _‘
Oil & Grease (Total) | 10000 46.837)|  10.000] 46.837)
\
l

Total Kjeldaht Nitrogen (TKN) | 10 [ !
Pounds

Atkalinity {Pounds of 100% sulfuric acid per day. See Attachment) I::]

Acdity  (Pounds of 100% sodium hydroxide per day. See Attachment) ]
Mimimum  Maximum

Maximum Temperature (Degrees Fahrenheit) [::]

pH Range {Standard Units) (See Altachment) L 5.5 10 0}

D.2 Description of wastewater sampling tocation. Method of sample coltection see attachmenl.
Sampiing point 1s 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 guantified.

Page 11 -1
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City Of Memphis S-NN3-097
Industrial Wastewater Discharge | DDSP-D MEMPHIS
Agreement

SECTION D - WASTEWATER CHARACTERISTICS

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

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

Daily Average Instantaneous
(Monthly Average) {One Day)
Maximum Level Maximum Level
Parameler mg/l Ibs/day mg/| Ibs/day

Biochemical Oxygen Demand  (BOD)

|

Total Suspended Solids
Total Solids

|

l

l

Qil & Grease {(Hydrocarbaons) [
Oil & Grease (Total) T

I

l

Ammonia Nitrogen (NH; - N)
Total Kjeldah! Nitrogen (TKN)

|

| |
| )
l I |
| ]
| |
! |

Pounds
Alkalinity (Pounds of 1009, sulfuric ac:d per day. See Attachment) l::l
Acidity  (Pounds of 1009 sodiurm hydroxide per day. See Attachment) [ 1

Minimum  Maximum

Maximum Temperature (Degrees Fahrenheit) ::'

pH Range (Standard Units) {See Attachment) | ] ]

D.2 Description of wastewaler sampling focation. Method of sample collection see attachrment.

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

Page 11-2
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City Of Memphis S-NN3-097
Industrial Wastewater Discharge | DDSP-D MEMPHIS
Agreement

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

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

Maximum Level Maximum Level
Parameter PPNClass mg/I Ibs/day mg/l  lbs/day
[1.4 1-trichloroethane [ velat [ 0o w047 og2 0094
|1,4.2,2-tetrachloroethane IEEZERE 0.500] 2342 1.000] 4.684]
[4.1,2-trichloroethane [ 14]votat ][ 0.050] 0.234}f 01000 0.469]
[1,1-dichtoraethene I vetta || 00500 o234~ oaod  0.469]
[Aluminum L Metal ][ 1.000f 4684 2.000] 9.367]
[Arsenic [115]Metal [ 0.040] 0.187]| 0.10q] 0.468]
[Bis (2-ethylhexyl) Phthalate | [ 66[Semiv][ 0.010] 0.047)| 0020  0.094]
[Cadmium (total) |[118]Metal ]| 0.010] 0.047] 0.02q 0.094]
[Carbon Tetrachloride (tetrachior-) ][ 8]velat {[ 0.0200 0094 o0.04g 0.187]
[Chioroform (richioromethane) || 23lvolat || 0.10(] 0.468)] 0.20(] 0.937)
[Chromium (total) _J[119]Metat ][ 0.200] 0837 o0.40q 1.873]
[Cis-1,2-dichloroetnene [ Ivorat | 0.080{ 0.375] 0.100] 0.468]
ICopper (total) ][ 120[Metai ] 0.20(f 0937 0.40q 1873
[Di-n-butyl Phthalate || e8[semiv]| 0.030] 0.141]] 0.060] 0.287)
[iron [ Metal ][~ 10000 46.837] 2000d 93675}
[Lead (total) [[122]Mmetat || 0.15(] 0.703]] 030 1403
[Mercury [[123[metal I} 0.0010 — 0.005]f 0.002] 0.009]
[Methylene Chloride (dichlorometh-) |{ 44]volat | 0.01] 0.047]| 0.020 0.094]
[Naphthalene || 55[semivil 0.010] 0047 0.2 0.094]
INickel (total) |[124]Meta | 0.100] 0468 0.300] 1.408]
{Phenot L 68[semiv]] T ooid 0.047] 0.020] 0.094|
[Tetrachloroethylene (perc- & Tet-) I 85|semivi] 0.060] 0.281]| 0.120] 0.562]
[Toluene 11 86]volat [ 0.020] 0.094]f 0.04q] 0.187]
[Trans-1,2-dichloroethene J| Ivolat || 0.050] 0234 o0.100 0.468)
[Trichloroethylene {irichioroethe-) || 87lvoiat || 0.400f 18730 0.800] 3.747)

Page 12 -1
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City Of Memphis S-NN3-097
Industrial Wastewater Discharge | DDSP-D MEMPHIS
Agreement

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

( See Appendix A for complete histing. )

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

Maximum Level Maximum Level

Parameter PPNClass mg/ tbs/day mg/l  Ibs/day
[Zinc (total) || 128IMetal || 0.300] 1.409]| 1.000] 4.684)
I IL_ 1 I I | |
I Ll I L I ]
I A | I I _
I T | I | |
I | I L I I
I I I i | I
| el It I L I |
I R I I I I
I S O A | I I | I
I _JE T | | | I
I I I L | |
L 1 I | I I
I R I | I |
I I I [ I |
I B | I L I l
I it 1 I | I !
I L1 I L ! |
I | | i | |
| I 1Ll I I I ]
I i1 I i | |
I Jp 1L I L I |
I 1 I I I |
I | I | I ]
I il I il I |

Page 12 -2
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City Of Memphis S-NN3-097
Industrial Wastewater Discharge | DDSP-D MEMPHIS
Agreement

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

The name of the Taboratory will be E
roundwater recovery system (descri
egins.

rovided once a contract is in place, the
ed in B . 6) is installed, and sampling

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

A continuous direct reading meter, flow totalizer, and sampling tap will be
provided just prior to the discharge pipe Teaving BDMT property.

D.6 Any batch wastewater discharges?

if yes, describe type, volume, slrength and time of discharges

Page 13




City Of Memphis
industrial Wastewater Discharge
Agreement

833

S-NN3-097

DDSP-D MENMPHIS

D.7 Is wastewater treated prior to discharge into the municipal sewer systern?

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 atfect treatment system operalions

¢. Description of quality testing or process contro! methodology which shall ensure

acceplable treatment levels

Page 14
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City Of Memphis | S-NN3-097
Industrial Wastewater Discharge | DDSP-D MEMPHIS
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 llow
PART 1 OF 3

The proposed layout of the groundwatsr 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 helding tank will be
analyzed to confirm concentrations are below the proposed discharge
limits, prior to discharge to the sewer system.

Page 15-1



City Of Memphis

Industrial Wastewater Discharge

Agreement

S-NN3-097

DDSP-D MEMPHIS

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

E.1 The area of plant site in acres | 64.11

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

PART 2 OF
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833

City Of Memphis

S-NN3-097

Industrial Wastewater Discharge

DDSP-D MEMPHIS

Agreement

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

E.1 The area of ptant site in acres 64.11

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

PART 3 OF

GROUNDWATER
DISCHANGE

LDF‘IIDN
wrn fueaneie

[Py T TR

Page 156-3
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Industrial Wastewater Discharge

City Of Memphis

Agreement

833 89

S-NN3-097

| DDSP-D MEMPHIS

E.3 Plan indicaling major structures and tocations of hazardous materials and

certain sewer appurienances

PART 1 ofF 1

See attached plan.

-

Page 16 -t



833 90

City Of Memphis i S-NN3-097
Industrial Wastewater Discharge | DDSP-D MEMPHIS
Agreement

E.4 Flow diagram of materials or processes

PART 1 OF 1

N/A,

Page 17 -1
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City Of Memphis S-NN3-097
Industrial Wastewater Discharge | DDSP-D MEMPHIS
Agreement

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

Storm waler total acreage | 0.00

No storm water is beihg discharged into the sanitary sewer,

PART 1 OF 1

Page 18 -1
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City Of Memphis S-NN3-097
Industrial Wastewater Discharge | DDSP-D MEMPHIS
Agreement
SECTION F - SELF-MONITORING SCHEDULE PART | OF )

F.1 The selt monitoring requirements to be pericrmed and/or reported to the City of Memphis

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

According to Section 33-83 of the Sewer Use ordinance, if samplin
performed by an Industrial user indicates a violarion, the User sha1? notify
the Control Authority within 24 hours of becoming aware of the violation.
The uUser shall repeat the sampling and analysis and submit the results of
the repeated analysis to the City within 30 days after becoming aware of the
violation or sooner if so directed by the City authorized representatives.

If any pollutant is monitored more frequently than required, using EPA

approved methods, the results of this monitoring shall be included in the
report.

A. SELF-MONITORING REQUIREMENT:

1) Continuous flow monitoring of the final discharge (Groundwater).
2) one (1) ?rab sample shall be collected semi-annually in May and November
with analyses for:

pH

voCcs (Sw846 Method B240)
svocs (Sw846 method 8270)
TAL Metals (EPA 200 Series)

B. REPORTING REQUIREMENT:

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

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

The above reports shall be submitted to:

Mr. Akil AL-Chokhachi

City of Memphis

2303 North Second Street
Memphis, Tennessee 38127-7500

The Monthly volumes discharged shall be sent to :

sewer Fee Billing Department
rRoom 622, City Hall

125 Mid-America Mall
memphis, TN 33103

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 dischar?ed into the sanitary Sewer without a
written approval from the City ofMemphis.

Page 19 -1



City Of Memphis S-NN3-097
Industrial Wastewater Discharge | DDSP-D MEMPHIS
Agreement
SECTION G - COMPLIANCE SCHEDULE PART | OF |

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

requirements required by Lhe City of Memphis pretreatment program.

None required

Page 20 -1
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City Of Memphis S-NN3-097

Industrial Wastewater Discharge | DDSP-D MEMPHIS

Agreement

SECTION H - HAZARDOUS MATERIALS PART

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

1 OF 1

NOT _APPLICABLE_FOR DDMT INSTALLATION

DUNN FTELD:

burial sites within dunn Field have the following suspected buried
cantaminants:

thiodiglycol

arsenic

chloroform

ammonia hydroxide
acetic acid

ammonia salts

metals
orthotoluidine dihydrochloride
VO{s

SVOCS

methyl bromide
nitric acid PAHS
trichloroacetic acid
sulphuric acid
hydrochloric acid
Tead

pesticides

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

Paye 21 -1
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City Of Memphis | S-NN3-097 |
Industrial Wastewater Discharge | DDSP-D MEMPHIS
Agreement
SECTION | - ATTACHMENTS PART 1 OF 1

i1 Summary of Attachments

Appendix A, 8, €, & O
Sewer Use Ordinance Table 1 & 2

Sara 312 Tier Two Emergency and Hazardous Chemical Inventory

Page 22 -1
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January 2004 Monthly Discharge Report
Groundwater Recovery System
Dunn Field, Memphis Depot, Tennessee
MACTEC Project No. 6301-03-0015

rropndwaler Recovery Syste ion + Jpmw: 004 - Revi

Duration of System Operation: t-Jan-04
31-Jan-04

Data Coltection Activities:

A baseline water level collection event was performed on Jarmeary 7, 2004 Additional water levels were collected on January 22, 2004 Uppraded software for the
dma logger has been mstatled and coneact with the daka logyer has been re-established  Data downdoaded in Yanuary 2004 15 unusable

Sy in

Site visns were performed on a weckly basis either for general system observations or 1o make repairs. With the exception of the repair items noted below, the system
was observed 10 be operaling normaily.

Recpy ery Well Operational Notes;
Generyt Symmary:

Recovery well RW-4 and the flow meters at wells RW-3 and RW-9 were not operating properly as of January |, 2004 The remainder of the system was observed 1o be
cperaticnal for the duration of the month

Alprm Summary,
A low-flow alarm condihon was noted on RW-1 This was the only alarm noted
Maintenance Smmary

Reparred and replaced the Foxboro micro-controller for RW- 4 The well was successfully re-started on January 29, 2004 Flow meters at RW-3 and RW-9 were
repaired on January 29 2004 Addronally, hght bulbs and’or colored lenses were replaced in the control cabinets of the recovery wells

Ipceming Maintenance for Febru

Re-cahibrate the data logger  Data downloaded in Jansary 2003 15 unusable

Replace run hights on select cabinets at the recovery wells

INE] nary 2004 Efftuent Bischarge Volume; 2639363 Gallons  January 1 through January 31
January 2004 Average Duscharge Flow Rate 396 GPM
Jasuary 2004 Maximum Discharge Flow Rate 652 GPM
Junuary 2004 Mimimum Discharge Fiow Rate 58 8 GPM

Nate - Flow rates for the wells with non-functional flow meters (RW-3 and RW-9) were based on historical an erage values

Explanations for deyrations from 100% recovery welf operation run imes are piovided in the above "Recovery Weil Operational Notes™ section  The tracking of each
recorery well's operation was conducted manually as a check to the telemetry operation, Recordings were compiled to estimate each well's performance using recorded
flow rutes, totahzed discharged velume and low leved cycling to yield the fotlowing recovery well operational run nme percentages

Well 1D %Run Time ver low Rate (GPM Total Flow (GPM
RW-] 100 [tH] 4464
RW-1A 100 lé 160704
RW-IB 100 ts 66960
RW-2 100 22 98208
RW-3 100 20 86280
RW-4 & V5] 1339
RW-5 100 31 147312
RW-6 100 131 362832
RW-7 100 92 410688
RW-8 100 139 620496
RW-9 100 145 647280

System ET Samph ollected: Systern Effluent Sample was collected by Jacobs in November 2003 The next

scheduled sample will be in late February 2003 A summary of the previously
collected effluent samnpfes prepared by Jacobs i1s mnached

ontamin 1 moval; Mass removal 1s calculated based on daily flow rates and the most recent
analytical dwa  Cumulain e amounts reflect contaminant remos al since imtial
system sianup

January: 3,02 Jbs FCE; 5,31 1bs Total VOCs
Cumulative: 205.53 ths TCE; $19.18 Ibs Total V(O s

Tutal 3y, “fMyent through 31 January 04 169,449,689 Gallons

Prepared by WWP
Checked by JMD

Dunn Field Page 1 of 1 Submitted 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

sroundwaler Recover: ipn - Fi (3.1}

Duration of System Operation: 1-Feb-04
29-Feb-04

Datia Collection Activities:
Data was downloaded from the dma bogger on a weekly basis The data was downloaded from the transducers in the menitoning wells an 2-12-2004

System Operational Notes;

Site vasits were perfonned on a weekly basis either for general sysiem ebservations or to make repairs  Wath the exception of the repar items noted helow, the system was
ohserved 1o be operatmy normally

mery Well Operationat Notes

General Suymmary;

Recovery Well # 4 shut down on 12 February 2004 - the micrecontrotler was found to be non-functional and an electrical short was found between the control pane) and
pump  Recovery Well #8 was temporanly off-lme on 2-21-2004  The well re-started automatically and was noted as operational on 2-26-2004 during the next site visit

Alarm Summary;

A low-flow alarm condilon was noted on RW-1 Recovery Well #4 was noted to both low flow and low-low leve) alarms on 2-21-2004  This was the only alarm noted

Mpintenance Summary;
Altempted lo re-start Recovery Well #4 on 2-26-2004 Microcontroller observed to be non-funcuienal  Pump pulled on March 1, 2004, new pump/motor ordesed. The
microcentroller was sent te the manutacturer for re-gvaluation and repair or replacement
Ipcoming Maj for M H
Re-calibrate the data legger  Data remains unusable,

Replace pump and clectncal wining in Recovery Well #4  Pending evaluatton from Foxbora, the macrocontrofler will also be repaired or replaced  Tentauvely scheduled
tor the week of 15 March 2004

Toul Febr (11X} n¢ Disch "glyme; 2,368,368 Gallons  February 1 through February 29
February 2009 Avcrage Discharge Flow Rate 56 7 GPM
Fehrunry 2004 Maximwn Fhscharge Flow Rate 58 GPM
February 200H Mimimuom Discharge Flow Rate 42 5 GPM

Explananions ler desiations from 10025 recovery well operation run trmes are provided in the above “Recavery Well Operational Notes™ section  The trackmg of each
recovery well's operation was conducted manually as a check 10 the telemetry operation  Recordimgs were compiled to estimate each well's performance using recorded
flow rates, 1otakized discharged votume and low level cycling to yield the following recovery well operational run time percentages

Wett LD, % Run Time Average Flow Ry M Total Flow (Gallons)
RW-] 100 %43 41760
RW-1A 100 36 149041
RW-1B L0 14 58464
RW.-2 100 21 87696
RW-3 100 01 4176
RW-4 38 04 [53: 20
RW-5 100 22 133632
RW.-6 100 19 331783
RW-7 100 92 384192
RW-% ar 134 560461
RW-9 100 144 601344

System Efftuen) Samples Collected: A system eftluent sample was collected on February 21, 2004 A summary of

the previcusly callected elftuent samples prepared by Jacobs is attached with the
updated data 15 attached ‘The prefiminary data has been included in the attached
table, there we no exceedances

“ontamingni Mpss Removal: Mass removal 18 calculated based on dailv flow rates and the most recent
anafytical data  Cumnulative amounts reflect contammnant remaval since mitial
System stanup

February: 2.27 Ibs TCE; 7.03 |bs Total VOCs
Cumulative: 207.8Mbs TCE; 526.22 Ibs Total VOCs

‘otpl System Efflueng thr 9 Febiruary 2004 £72,628.044 Gallons

Prepared by  WWP 3-09-2004
Checked by IMD 3-10-2004

Dunn Field Page 1 of 1 Submitied 10-March-04
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March 2004 Monthly Discharge Report
Groundwater Recovery System
Dunn Field, Memphis Depot, Tennessee
MACTEC Project No. 6301-03-0015

sroundw v cm ration « March 2004

Duration of System Qperation: 1-Mar-04
31-Mar-0a

Data Collection Activities:
Field operational data was recorded during site visits as noted below

System ration: ntes:

Site visits were performed on March 1-3, 16 and 25, 2004, either for general system observations or to make tepairs  With the exception of the repair niems noted betow,
the systern was observed to be operating normally

Recovery Wel ional N

Generat Summary;

Recovery Well # 4 pump, motor and microcontroller were replaced on March 16,2004 The pump was removed and noted to require reparr on March 2, 2004 The
microcontroller was re-sent to the manufacturer for repar on March 2, 2004 Recovery Well #8 was cyching on and off and shut down on March 16, 2004 The pump and
motor for RW-8 were replaced on March 25, 2004 RW-5 was noted to have been shut down March 2 through 16, 2004, due to a microcontroller 1ssue

| 3 ry:
A low-flow alarm condibien was noted on RW-! and RW-9 during the 16 and 25 site visns  RW-8 was noted to have a low-flow alarm on the March 16th Site Visit
Mapintenp Sum
The pump from Recovery Well # 4 was pulled on March 2, 2004, new pump/motor erdered  The microcontroller was re«sent 1o the manufacturer for repair  The new

equipment was installed on March 16, 2004 The purnp and motar were pulled from Recovery Well # 8 on March 17, 2004 and determined to be non-operatienal, a new
pump/motor were wnstalled on March 25, 2004

Upcomin vitivs fol ril;

Collect semi-annual groundwater samphes

ptaf March 2004 Efftucnt Disch: Yolume: 2,398,032 Gallons March 1 through March 31, 2004
March 2004 Average Ihischarge Flow Rate 53 7GPM
March 2004 Maxmum Discharge Mow Rate 623 GPM
March 2004 Minimum Discharge Flow Rate 46 2 GPM

Explanations tor deviations from 100% recovery well operation run times are provided in the above "Recovery Wetl Operational Notes” section  The tracking of each
recosery well's operation was conducted manualby as a check to the telemetry operation Recordimgs were compiled 10 estimate each well's performance using recorded
flow rates, totahized discharged votume and low len el eveling to viekd the fojlowing recovery well operatsonal run trme percentages

Well L.y YeRun Time Ave low Rt PM Toial Flow 1!
RW-] 100 10 44,640
RW-EA 100 37 165,168
RW-1B 100 15 66,960
RW.2 100 21 93,744
RW-3 100 al 4,464
Rw-4 Sle t2 53,568
RW-5 581 18 84,816
RW-6 100 83 370,512
RW.-7 100 93 415,152
RW-8 T 102 455328
RW.9 100 145 647280

System Effluent Samples Collected: The most recent system effluent sample was collected on February 21,2004 A

summary of the previously collecied effluent samples prepared by Jacaobs 1s
nitached with the updated data. The prelwminary data has been mcluded n the
attached table, there we no exceedances

antaminant Mass Removal; Mass removal s calculated based on daily {low rates and the most recent
analytical data  Cumulative ameunts reflect contaminant removal since smtial
svsiem slartup

March: 1.19 bs TCE; 3.75 Ibs Fotal VOCs
Cumulative: 208,98 Ibs TCE; 529.97 Ibs Total ¥OCs

Jotal Svy Effin hrough 31 March 2004 175,026,076 Gallana

Prepared by  WWP 4-09-2004
Checked by JMD 4-09-2004

Dunn Field Page tof 1 Submitted. 12-April-04
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April 2004 Monthly Discharge Report
Groundwater Recovery System
Dunn Field, Memphis Depot, Tennessee
MACTEC Project No. 6301-03-0015

srouncdw; very System ration - April 2004

Duration of System Operation: I-Apr-04
30-Apr-04

Data Collection Activities:

Field operational data was recorded dunng sie visits as noted below  Stalic water levels were collected on April 6-7, 2004. Passive diffusive bags samples were placed
n the wells on April 7, 2004 and retneved on Apnl 29 and 30, 2004  The semi-annual samples were collected from the recovery wells on May 4, 2004

Svstem Qperational Notes:

Recovery Well # 8 was noled to require electrical diagnostics dut to £xcassive cyveling and the thermal overtoad cirant breaker requinng to be teset, In addition, flow
meters for wells RW-1, RW-3, and RW-5 were noted as requiring repair. These recovery wells were abserved to be functioning and the hustoncal average flow rates
were used 10 deterrmine the monthly flow rates.

Recuvery Well Operationat Notes
Gengral Summary: A
Recovery Well #8 was cycling on and off and shut down on Apnl 16, 2004 11 was tesiaried on Apnil 28, 2004 and again on April 30, 2004 The cyckimg was raced 1o

an ¢lectrical shon thal was causing the thermal overload encuit lo tnp  The circunt was then required 10 be manually reset,

Alarm Summar;
A low-flow alarm condinon was noted on RW-1 and RW-3 dunng the Apnl 7ih site visit and again on RW-1 on the Apnt 301h site visit,

Tainignance Summary;
Re-staried RW-8 after the thermal overload circun breaker inpped on multiple occasions

Upcoming Agtivities for May;

Evatuale Now meters for repaw or replacement and cottect quanierly effluent sample

2,134,512 Gallons  April | through Apnl 31, 2004
Apnl 2004 Average Discharge Flow Rate 494 GPM
Aprnl 2004 Maxnnum Discharge Flow Rate 63 5 GPM
Aprl 2004 Mimmumm Discharge Flow Rate 40 3 GPM

Explanations fer dexiations from 100% recovery well operation run tnes are pros ided n the above "Recovery Well Operational Notes” section, The iracking of each
recos ery well's operation was conducted manually as a check to the telemetry operation  Recordings were compiled 1o estimate each well's performance usmy recorded
flow rales, 10takized discharged volume and Jow Jeve? eycling te yield the following recovery well operational run time pereentages®

Welt B, YoRun Time T low {Gatlons) - Bas
Average Flow Rate (GPM) on Averape Flow Rate During
RW-1 e 10 44,640
RW-1A 100 43 191,952
RW-1R 100 1.6 71,424
RW-2 100 20 85,280
RAV-3 100 al 4,464
RW-4 i) 3o 133,920
RW.5 100 3z 142,848
RAV.6 100 21 361,584
RW-7 190 g4 319,616
RW-3 65 73 325,872
RW-9 190 95 424,080
System Effluent Samples Collected: ‘Fhe most recent system effluent sample was collected on February 21, 2004

A summany ot the previously collecied effluent samples prepared by Jacobs is
anached wih the updated data  The preliminary data has been mcluded tn the
antached table. there we no exceedances.

ntaminant Mass Remaoval; Mass removal is calculated based an daily flow rates and the most recent
analyfical data. Cumulain e amounts reflect contammant removal since inmial
system startup

March: 1.0 Ibs TCE; 3.20 Ibs Total VOCs
Cumulative: 201.03 Ibs TCE: 53331 Ibs Total VOCs

otal Svs [finent through 30 April 2004 177,160,588 Gallons

Dunn Fietd

Prepared by: GFB 5-07.2003
Checked by~ JMD 5-10-2004

Page 10f 1 Submitted: 10-May-04



Dunn Field

April 2004 Monthly Discharge Report
Groundwater Recovery System
Dunn Figld, Memphis Depot, Tennessee
MACTEC Project No. 6301-03-0015

Groundwater Recoves

Duration of System Operalion; L-May-14
31-Mayv 04

Data Collection Activities:

The semi-annual sampling event of the secov env wells was performed on May 4, 2004 The serm-annual sample from RW- § was collecied on May 6, 2004 following
electneal repars ‘The semt-annual svsiem effuent sample was colleeted on M 24, 2004 11 shoutd be noted that RW-8 was not operational on May 24, 2004 A
roultne sile visit was performed on May 20, Z0id

System Operational Notes;
RW-H was noled lo require electncal diagnostics due 1o excessive e chng and an apparent sheri-circuit thal was causing the thermal overload breaker toinp. In
addition, flow meters for wells RW-2, RW-3, and RW-4 were noted as requaning replacement  These recoverv wells remain operational and were chserved 1o be

functsoring duning the site visits and the luistoncal av erage Mow rates were used 16 dererming the monthls flow rales  Bulbs for the run hight need replacing in RW-6
and RW.Y

Becovery Well Operntional Notes
Gepeeal Summary;

RW- ¥ expenenced down-tume dunng Moy 2004 due 10 elecincal shon-circuiing . RW-1 was expenenced down ime due 1o the thermal overload breaker being
Inpped The remaining wetls operated the remamder of the month

The following low-New alarm condmons were noted  RW-1, RW-4 and RW-8 on May 20th  RW-1 and RW-3 on the Mav 24th
Aaimignange Summary;

Recorery Well # K was chagnosed with an elecincal short betw een the thermat o efload swilch breaker and the pump motor The winng hamess on the purnp was
determmed to hane a short and was replaced on May 6, 2004 Recoren Well # K went down on May 18, 2004 due 1o a [aultx thermal overload switch  The past was
ordered and 15 scheduled for replacement June 1 2i4M

Lpcoming Activitics for June

Replace the thermal overload switch in RW 8 Replace flow melers m Wells RW-1 RW-3 and RW-3, tight bulbs for run lights for RW-6 and RW-4 and record
monthlv recoven welt data - A planned sxstem shut-down will occur on or about June 21 24 10 allow for an evatuation of the polentiometnc surface ynder non-
pumping condions A svsiem cahibraton wilk alse he performed in conpunclion with the sy siem shut-down

Total May 7004 EMvent Discharee Yohime; 1367650 Gallons  May 1 through May 31, 2004
Mav 2004 Average Discharge low Rate 3 GPM
Mav 2084 Mavimum Discharge Flow Rate 2.5 GPM
Max 2064 Mimimum [Discharge Flow Rate 492 GPM

In addimion 10 the 2,365,210 gallons of extracted groundwater, a toin! of 2,451 gallons of welk dex elopment water from the Man Installation was discharged 1o the
sanlan sew er system dunng the menth of May

Explanations for deviations fiom | k#w recoren well operahion run Umes are provided in the above "Recoven Weil Operational Notes™ section  The traching of each
recovers well's operation was conducied manuakly as a check 10 the telemetry operation Recordings were compled to estimate each well’s performance using
recorded Now rates, tolahsed discharged solume and low level < ching 1o vield the followmg recorvers well operational run ume pescemnages

Well LD, % Run Time Tatpl Flow Hlons) - Based on Avers; Jo
Avtrase Flow Rate {GPM) Rate During Qperationg) Period
RW-1 s & 26,784
RW-1A ILL 42 IRT. 488
RW-1B 1) 14 71424
RW-2 m 21 u3 744
RW-3 106 0l it
RW-4 14K 32 142,848
RW.5 Jni 3z 142,848
RW-f [C]] UK 431472
RW-7 (LU 93 415,152
RW-4 LiL] 6.l 272,304
RW-4 T (ER] 660,672
5 “{Muent Sampl ollected: The masi recent sy siem elMuent sample nas collected on May 24, 2000 A

summan of the previoush collecied effluert samples prepared by Jacobs 1s
anached with the updated dma. The preliminan data has beent included in the
altached 1zble. there were no exceedances

“oniaminany Magy Removat; Mass remor ahis ealeutated based on dmhy Mow eates and the most recent
analiucal daa Cwmulatin e amounts reflect contarminant removal since imitial
S5 SIEM SLarup

May: 1.49 Ibs TCE: 437 Ibs Tatal VO(s
Cumundutive: 2115 1bs TCE; 537.7 Ibs Total VOCs

y 15 Alull i May I 179,617,086 Gallons

Prepared by GFB 6-07-2001
Checkedtn  JMD 6-10-2004
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Dunn Fietd

JUNE 2004 Monthly Discharge Report
Groundwater Recovary Systom
Dunn Figld, Memphis Depot, Tennesses
MACTEC Project No. §301-03-0015

Duration of System Operatlon: 1-Jun-(4
0-Jun-04

Dasa Collestion Aclvities

Ficld operational data was recorded duning the site visis as noted below, The system was shul down from June 22 1o June 25 to cvaluale the cffect of the groundwaler
recovery sysiet on the polentiometne surface, Stabc waler levels were collected on June 21-22 to sen e as baseline measuremetns pror to the system shutdown (June 22 )
The final se1 of waler level measurements were collected after stabihization (approximately 72 hours) of the waier fevels i the recos ery wells. The system was re-staried en|
June 25

Sustem Operational Notes;

RW.¥ was not operatonal on June 7, 2(HM4, a damaged wire al the motor lead was ident (ied and repaired on June X In addinon, flow meters for wells RW-1, RW-3, and
RW-5 were replaced on June 23 & 24 These recovery wells remanned operational and were obhserved 10 be funchioning dunng the sue visits prior 10 replacement of the
flow meters. The historical average flow mates were used to delermine the monthly flow rates. A new current relay was mstalled in RW-8 on June 2% Secc comments above
regardimg the system shul-down.

{114 ¢ mMmary;

R\ .8 expenienced down ume dunng June 2004 due to electrical short circuiting and was repaired on June 8. RW -1, ¥ & 5 flow meters were replaced June 23-24 and all
flow meiers were calibrated June 28-29,

| mmAry;
The followsng low-flow alarm condilions were noted RW-L, on June 131h and 22nd
Recovery Well # # was diagnosed with an electneal short between the thermat overload switch breaker and the pump motor  The wining hamcss on the pump was
determined to have a shorl and was replaced on June X, 2004 Recovery Well # & thermai overload switch was replaced June Lst and the current relav was replaced June
29th Recovery wells ff 1, 3 & 5 flow meters were replaced Junc 23-24 and all of the svstem flow meters calibrated June 2% 29 Prior 10 and dunng the system shut-down,

the pressure ransducers and flow meters were calibrated as part of the annual system calibration The pressure mansducer in RW#) calibraied within manufactures
specificalions but the readings collected dunng the system shut-down exhibiied variability

Jpcoming Activiti Hy

Replace the current retay in RW i), evaluate the pressure transducer 1in R\WH I, perform a system shui-down on‘er about July 1910 allow for relocation of 1he efMucnt hne
due 10 the Hays Road construction.

LY. H [ ANT ] Gullens  Junc 1 through June 30, 2004
June 2064 Average Discharge Flow Rate A154
June 2004 Manrmum Discharye Flow Rate £8 4 GPM
June Z0t+ Mimmuim Discharge Flow Rae 10 GPM

tn addrion 1o the 2,212,991 gallons of extracted groundwater, a 1otal of 111,170 gallons of welt developmicni water from the Main Instaltairon was discharged to the sanitary
sewcr sysicm dunng the monih of June

Laplanations for devianions from 1KI%L secovery well operation run imes are pros ided in the above "Recovery W ell Operational Notes™ section  The tracking of each
recovery well's operabion was conducred inanually as a check to the telemetry operation Recordings were compiled to eshmate each well's performance using recorded
flow raies, 1otalized discharged volume and Jow level cychng to yicld 1he following recovery well operational run ime perocntages

Well LD, % Run Time Tortal Flow {Gallons) « Based an Averpue Flgw Rate
At 1.3 h During Operatlonal Peciod
RW-1 By 0y W6
RW.FA ¥y iR 162,720
RW-1B ¥ 14 #0912
RW.2 L] [ 79.056
RW.3 Ky 02 9.279
RW.4 Ky 3 115,360
RW'.5 ®y 28 122,400
RW.0 bl LR 401,184
RW.7 b 32 353,520
RAW-R ~ 89 IR%4,192
RW.4 9 i 560,352
Sysiem PN i pl tected. I'he mosi recent system eMuent sample was collecied on May 24, 204 A

suminary of the previously collected effluent samples prepared by Jacobs 15
attached wuh the updated data, The preliminary data has been included in the
attached 12ble; there were no exccedaners,

Contasminant Mass Removal hass removal 15 calculated bascd on daily Now rates and the mosi recent
analytical data Cumulanve amounts reflect contaminam removal since sunal
Syslem startup.

June. 2,35 1bs TCE, 5§ 86 Ibs Total ¥OCs
Cumulative; 213.9 tbs ICE; $43 .6 1bs Total VOCs

Total System E@fuent throuvh 3 June 2004 181,940,247 Gallons

Prepared by GFB 7.07-2004
Checked by  WWEP 7-09-2004

Page 1 of 4
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Dunn Field

JULY 2004 Mcnthly Discharge Report
Groundwater Recovery System
Dunn Field, Memphis Depot, Tennessee
MACTEC Project No. 6301-03-0015

mndwater Recove em ration - July 2

Duratlon of Sysiem Operation: F-ul-04
31-Jul-04

Site vasats were performed on July 12, 20-21, and 28, 2004, for general system observation on July 12 and 10 make repaus on July 20-21 and Jufy 28 With the excephon
of the repair ilems noted below, the system was observed 1o be operatmg normally

lgna

RW.-7 was not operational on July 12, 2004, the pumnp was damaged and was removed on July 200 A new pump was ordered on the July 21 and replaced on July 2K

Y, crpilonal Il
Centeal Seonmacs;
RW-7 expenenced down-nme dunng July 2004 due 16 a puinp fnlure, The well was nol in operatien duning the site visiton July 12, 2004  For the purposes of flow
calcutations, the data fogger files were reviewed and the well was noted as going down on July 4, 2(64
1 mary:
The following low-flow alarm conditions were noted: RW-4, on July 121h

Mpiniensnce Spmmary;
Recovery Well # 7 was diagnosed with a damaged pump. The pump was reordered on July 21 and was replaced on July 28, 20604

min it 4

Perform a system shut-down the week of Augusi 2 1o allow for relocanon of the eMuent bne duc to the Hays Road construction. Collect 2 quanierly discharge efflueat
sample for VOCs only

Evaluate the telephone connection for the data logger. Following conversalions with the data kopper vendor, an evahuation of 1he guality of the phone connection s required
82 routine contieehons are not possible due 1o the guality of the phone connechons at the site

n nt Dis Yolume; 1,546,352 Gallens  July | through July 3). 2004
July 2004 Avcrage Discharge Flow Rate (GPM) 5924
July 2004 Maxsmum Discharge Flow Rate (GPAT) B 2
July 2004 Mamimum Dhscharge Flow Rate (GPAE) 54

Explanations for deviations from 11414 recoven well operalion run times are provided in the above "Recovery Welt Operational Noes™ section. The tracking of each
recovery well's operation was conducted manually as a check 10 the telemetry operation. Recordings were compiled to estimate each well's perfonnance using recorded
flow ratcs, totalized discharged volume and low Jeved cycling to yicld the following recovesy well operational ran time percentages

Welt LD ZRuo Time w (CGal - rernge Fl
3 EF; Flow Rat PM During ratipnal P
RW-1 1060 (K4 4,640
RW 1A 100 17 164,76
RW-f0 iy I& TIA24
RW-2 106) 1% R0.352
RW-1 104} [ %6400
RW-4 10¢ 28 125.568
RW-5 e AN [EERL 1]
RW-6 Hu} 125 557,508
RW-7 72 (K 44,096
RW.H HLb) JERH R233TH
RW-Y ] 147 657,504

The most recent sysiem effluent sample was ¢ollecied on May 24, 20644 The
nent sample 15 due (0 be collected in August, 2004

mlaHina 33 Remoy Mass removal 1s calculated based on daily flow rates and the maost recent
anatytical daia. Cumutative amounts reflect contarninant removal since minal
sysiem startap

264 Ibs TCE; 6.6( Ibx Total VOCs

i 216.51ba TCE, $50.15 Ibs Total VOCs

184,584,807 Gallons

Prepared by GIFB 2-04-2004
Checked by  JMD ¥- 112001

Page 1of 1
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Dunn Field

August 2004 Monthly Discharge Report
Groundwater Recovery System
Dunn Field, Memphis Depot, Tonnessee
MACTEC Project No. 6301-03-0015

ndw; m tlon -Aw;
Duration of System Operation: I-Aug-04
H-Aug-04
Data Collecrion Activitles;

Site visits were performed on August 2 - 5, 2004, August |7-18, August 20 - 25, and Augwst 27,2004 The August 2- 5visitincluded 2 sysiem shut-down 10 allow for
reocation of she effluent line due 10 the Hays Road constrachion. The August | 118 visil was performed to repair the pumg in RW-4 The August 20 - 25 site visit fo
periorm a detaded sysiem evaluation to further define the operating parameters of the clectronic components. The system equipment inspectaon included, pressure
transducers. flow control valves, flow meters, flow indicators, level imdicators and the micro controlers. The system was observed 1o be operating nonmally apon eompletior]
of the above mentioned 1asks. A site vist was performed 1o collect the quarterly system effluent sample on August 27, 2004,

Svstem Ogerntional Netcy;
RW-4 was not operational on August 13, 2004, the pump drop pipe was noted to be damaged and was repaired on August [7-1%. RW-6 was not operational on Augusi

23, 2004, the pump drop pipe was noted to be damaged and repaired on August 23 -24. Recovery wells RW-1, RW-1A, RW-1B, RW-2 and RW-4 were shutdown for
mainlenance between August 22 - 24, 2004 Specific detaibs of the repairs are provided below

very Well Hon:
{11 1ITEH M H
RW-4 experienced down-time from the 10th (0 1he 18th of August 2004 duc to corrosion of the pump drop pipe fitting, RW-6 expencnced down-tme Trom 1he 2Fst 1o the

24ih of August 2004 due to cerrosion of the pump drop pipe fiming.  Additional activinies assogiated wiih the syslem inspection included manuatly adjusted flow rates on
flow controllers for RW-1 - RW-7 and reprog g the micro lers for RW-4. RW-5 and RW.7

Alow-flow alarm condition was noted ar RW-4 on August 2, 2004

intgnan mmary;
Recovery Wells #4 and # ¢ were diagnosed with damaged pump drop pipes  The drop pipes were reparred on August | § and Awgust 24, 2004, respectively

min yigh

General system ohservation visits and replacement of the dessicant packs in the pressure transducers.

sl . (Mypen h: ¥alu 2,469,008 Gallons  Augusi | through August 11, 24K
Augus| 2004 Averape Discharge Flow Rate {GPM) 57371
Augus 2004 Maximum Discharge Flow Rate (GPA1) 778
August 2004 Mmimum Discharge Flow Rate (GPM) 1]

Explanations for deviations from 100% recovery well eperation run imes arc provided 1n the above "Recovery Well Operational Motes™ section. T3¢ tratking of each
recovery well's operation was conducied manually as a check to The telemetry R il were mled 10 estimate each well’s performance using recorded
Flaw rates, wotalized discharged volume and low Jevel cyching to yield the following recovery well operationat run fine perceniages

Rl 1D, YeRun Tims Total Flow (Gallons) - Bas n Averare Flow Rale
Averape Flow Rute {GPM} Buring Operational Period
RW-] 84 (NG 6,168
RW-TA R84 s 154,800
RW.1B 54 15 65621
RW-2 2] LR 14y 128
RW-3 LU] 2t 101808
RW-4 60 1.5 67882
RW-5 W) ay 219744
RW-8 el 9 415,504
RW.7 90 4K 217.544
RW.-4 9 129 75,0
RW.Y 492 t24 552,096
Systerm Efluent Samples Collccted: The most recent system effluent sample was collected on Angust 27, 2004

The rext sample 15 duc ta be collected in November, 2004

Comamingni Masy Removal; Mass remova is caloulated based on daily flow rales and the most recent
analytucal data  Cumulative amounts reflect contarminzant remoa al since imnat
system slartup.

August: .79 lbs TCE; 7,06 Ibs Tatal V OCs
Cumulailve, 219 2 Ibs TCE; 35700 Ibs Total VOCs

hrow Hpws 187145717 Gallens

Prepared by GFB 9.{17-2(#M
Checked by IMED Y-10-2(8K4

Page 10of 1
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September 2004 Monthly Discharge Report
Groundwater Recovery System
Bunn Fleld, Memphis Depot, Tennessee
MACTEC Profect No. 6301-03-0015

G I R 3 0 len s her 2004
Duration of System Operation: 1-Sep-04
30-Sep-04

Dats Collection Act[vities;

Site visuts were performed on Sepieinber 9, 2004 and September 23, 2004 General system observations were performed on September ¢ while both general sysiem
observations and minor maintenance actviies were performed on Sepiember 23 With the exceplion of the repair iems noted below. the system was ohserved to be
operaling normally

System Operational Notes;

No down ume was observed for the recovery wells dunng September.

3 ; FTaH

Maintenance acuvites asseciated with the system inspectuan included replacement of the pressure transducer desiceant packs for each recovery well

Alarm Semmacy;
A low-flow alarm condition was noted at RW-1A on September 9 and 23, 2004

The pressure ansducer desiccant packs were replaced &t cach recovery well during the September

Upconting Activitivs foy Qetober

Perfonn the bi-menthly systemn observation visits and collect the groundwater samphes usmy passive iifusion bag samplers

Total Seplember 2004 EfMftuent Discharpe Volume; 377,300 Gallens  beptember 1 throngh September 30, 2004
Stptember 204K Average Discharge Flow Rate (GEM) TE 1
September 2004 Maxizmum Dhscharge Flow Rate (GPM) 6.4
September 204k Minimum Discharge Flow Rate (GPM) 751

Lxplanations for deviations from 100% recovery well operation nun lines are provided in the above "Recovery Well Operanonal Notes” sevton Fhe tracking of each
recovery well's operanan was conducied manually as a check to the lelemelry operation Recordings were comprled o extimate each well's performance using recorded
flow rales, Lotalized discharged volume and low levet cyeling 16 yield the fullowmp recevery well operanonal run thne pereentages

Well LD, %sRun Time Tota} Flow {Gallans) - Baxed on Averape Flon Rate
' y atg {GPM Durjn ationa| Perj
RW.] 100 7 T3440
RW.1A 100 &4 276480
RW-1B 104 22 95040
RW-2 100 17 Ti4n
RW-3 100 52 224 6300
RW-4 100 25 HI® (0
RW-5 100 18 S, Ten
RW-8 1080 121 521,568
RW-7 100 43 RS, 760
RW-4 100 44 621,504
RW-4 100 1338 593872
System EMuent $amples Collccted: The most recent sysiem eftluent sample was collecied on August 27 2004

TFhe next sample is due 10 be collecied in November, 2004

Contuminant Masy Remasal; Mass removal 15 caleylated based on daily fluw rares and the nost recent
analyucal data  Camulanve amounis reflect contaminanl reinnval since tninal
sysiem siarup

September: 4,11 s TCE; 10.79 Ihs Total VOCs
Cumulative: 221.3 Ibs TCE. £67.77 {bs Total Y OCs

ta] System Effluent through 3 t 190,410,221 Gallans

Prepared by GFB 104112004
Checked by JMI> 10-71-20KH

Page t of 10
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Dunn Field

833 106

OCctobar 2004 Monthly Discharge Roport
Groundwater Recovery System
Dunn Field, Memphis Depot, Tennesses
MACTEC Project No. 6301-03-0015

Duration of System Operation. 1-Oc1-04
31-Oct-04

Sste visnis were performed on Cctober 4, 5, 20 and 21, 2004, General system observations were performed on Ociober 4th and the 20th, Passive diffusnve bag were placed m the
momitonng wells for the seme-annuai sampling event on October 4 and 5 and were retricved on October 20 and 2, 2004 Wath the excepiion of the repair nems noted below, the
system was observed |0 be operating normally

4] H

No dewn nme was observed for the recovery wells dunng October 2004,

overy W n;
Gencrat Summary;

The recovery wells were observed (o be operating normally dunng the site visuts,

A low-flow alarm condition was noted at RW- 1A on October 4 and 20, 2004

ke tan prmmary;
Maintenance activines dunng this reporting period included the observation visits
win Lall!

Perform the bi-monthly system observation vissts and collect the November quanerly effluent sample. Relocate transeucers from select monitoning wells for monttonng of groundwater
clevations in the vicimty of the zero valent iFom injection area

by 3 n h. Yplum: 3H4202 Gallons  October 1, 2004 1hrough Oclober T, 2184
Oxiober 2004 Average Discharge Flow Rate (GPM) 748
Ccrober 2004 Maximuem Discharge Flow Rate {GPM) 764
October 2004 Minumum Discharge Flow Rate (GPM) 76

{n addition 10 the volume removed by the extraction wells, 3000 gallons of purge water was discharped o the POFW in October 2004
Explanalions for deviations from 100% recovery well operation nun fimes are provided in the above "Recovery Well Operational Notes” section. The Iracking of each recovery welf's

operaltan was conducied manually as a check to the relemetry op R dings were compiled to csimaic cach well's performance using recorded flow rates. totalized drscharged
volume and kow levet cychng to yield the foll g recovery well aperational rus ime percentages
Well LD, 2Ry Time n 1} - ¥
Average Flow Rate (GPM) During Operatienat Peri
RW-1 100 13 SRt
RW-1A 100 5% 236,736
RW-1B (1] 20 91,00%
RW.2 100 1% LIS
RW.1 100 51 229238
RW.4 100 15 1Ls00
RW.5 100 B & 526752
RW-6 100 ELT S2LT04
RW-T 100 43 193,392
RW.-R 100 (LR} HIK382
RW.9 100 44 653,328
ystem EfMuen) Samp! 1 H The most recent sysiem effluent sample was collecizd on August 27, 2004 The next

sampte is due 10 be collected in November, 2004

min 5% Hemoval; Mass removal 15 eateulated based on daily flow rates and the most recent analyncal
data. Cumulative amounis reflect contammant removal since imitial system stariup.

October: 4.18 Ibs TCE; 10.97 Ibs Tetal YOCs
Cumulative: 227.5 Iba TCE; 578.7 Ibs Tatal VOCs

Tofa) Sysrem EMvent throveh 31 Qctober 2004, 190434221 Gattons

Prepared by INMD 13-10. 2104
Checked by EAT 1)-10-2i04

Page 1of 1
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November 2004 Monthly Discharge Report
Groundwater Recovery System
Dunn Fletd, Memphis Depot, Tennesses
MACTEC Project No. 6301-03-0015

Cropndw Recgy: tem Operation -Novem
Duration of System Operation: 1-Nov-64
J0-Now-04
Datn Collection Activlibes;

Sse vigits wert performed on November 7 and 3, 2004, Geneal system observations were performed on November Tth and the 30th, With the exception of the repair items noted befow,
the system was obscrved to be operating normally, The quarierly efftuen sample was collected on November 30, 2004 znd was analyzed for VOCs, SVOCs, and metals.

xsttm Opermlonsi Notrs;

Recovery Well RW-2 was observed to be inactive feoss November 7, 2004 16 the present, Regovery well RW-5 exhibited more cycling than observed during the previous maonths of
eperation,

Rriever Well Onerutional Notes
1 AT T
Recavery Well RW.2 was observed 1o be inachive dunng cach site visw in November 2004 The motor protection switch in RW-2 requires replacement and has been ordered

dar Tulie 1A
A low-llow alarss condition was noted at RW-1A on November 7 and 30, 204 and at RW-2 on November 7, 2004

bt IMMALY;
Maintenance acuvities dunng this seporsing period included the obscrvation visits and the diagnosis of the motor protection switch beang faulty in RW-2.

Upcoming Activiiies

Perform the bismonthly system cbservanon visits and replace 1he motor protection switch for Recovery Well RW-2

) L i 1,726,776 Gallons  Navember 1, 2004 through November 30, 2004
November 2004 Average Discharge Flow Rate (GPM) 630
Nesy ember 2004 Maximum Discharpe Flow Raie (GPM) Th4
Nevember 2004 Minimum Discharge Flow Rate (GPM) 547

In addihion to the volume removed by the extraction wells, 4.600 gallons of purge water was discharged to the POTW i November 204,

Explananons for deviations from 100% recovery well operabion run times are provided in the abave *Recovery Well Operarional Notes™ secton. The tracking of cach recovery well's
operation was conducted mannally as a check 1o the 1elemelry op . R dings were 10 estmate each well's performance using recorded flow rates, totahized discharged
volume and low level cyching 1o yield the followiny recovery welt operational run tnme percentages.

Wwellt LD, *aRun Timt Flow {Gallons) - Based on Avel Flow
¥ Rat: 1) Dyrjnz Operptional Period

RW-L 100 14 60480

RW-1A 104 in 155,520
RW-I1B HID 18 77 760

RW.2 20 03 32,960

RW.-2 100 51 20020

RW.4 100 2.5 108,000

RW-5 1K} 25 108,050

RW-5 1044 R 504,766

RW-7 [LH 43 1%5,7460

RW.% Hy 4z H13,440

RW.9 144} ta4 622,080

by X mph llected- The most recent system effluent sample was collected on November 30, 2004
pntpminan 31 Remigval; Mass removal 1s caloulated based on daily flow rates and the most recent analytical

data  Cumulative amounts reflect contamimant removal sinee initial sysicm startup

November; 3.53 Ibs TCE; 9.27 Ibs Toral YOCs
Cumulative: 230.% Ibs TCE, 581.7 Ibs Total YOCs

Totat System EfMuent thronph 3 November 2004 196,499,229 Galions

Preparcd by EAT 12102004
Checked by JMD 12-10-2{H4

Dunn Field Page 1of1
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December 2004 Monthly Discharge Report
Groundwater Recovery System
Dunn Field, Memphis Depot, Tennessee
MACTEC Project No. 6301-03-0015

Duration of System Opcration; 1-Dee-04
31-Dec-Id

olleghos iviti
Suig visns wers performed en December 14 and December 27 through 29, 2004 General system observations were performed on December [4th and the 29th With the excepuion of Lhe
repair tlems noted below, the system was observed to be operating normally - The quanerly effluem sample was collected on November 30, 2004 and was analvzed lor VOCs, SVOCs, and
erclals
System Operntionat Notes,
Recovers Well RW.2 was observed 10 be imachive (rom the November 2004 Q&M 1o the present recovens Recovens well RW-1B was noted not 10 be m operalion from Docember B4 Lo the
present. During the sitg visik on Degember 27, 2004, lrozen and damaged pipes were noled af recovery wells RW-1, RW-1A and RW-4

Regovery Well Operational Nujes

Seneral Symmary;

Recovers Well RW-2 was observed 1o be insctive from the November O&M through the present The motor protection switch in RW-2 was replacement on December 27, XM however due
to frozen and cracked mipes the sccovery has remained off-line unte) present The 1ssues with RW-1B wilt be identi fied dunng January 2005

Alnrm Summary;

A low-flow alarm condiion was noted ac R\V-1A on December 14 and 29, 2004 Low-flow alarm condinons were also reporied for RW-3 and RW-4 on December 14, 2004

Maimicnance Summmary,

Maintenance acusiues during this reporung penod included the ebservauon visits and the replacement of the molos proicction swilch and piping repairs at RW.2. Duc to frozen prpes addinonal
mamienance included repair of piping at wells RW-1, RW-1A and RW-4

Ipcomin Ly R
Perfarm the i monthhy. svsiem vbservation visins. Up includes' repl of samphing pocts al RW-1, RW-1B and RW-2, replacementirepair of heaters from RW-1A,

RW-3, RW.6, RW.2, RW.8 RW.9 replace hight hulbs on cuntml panels a1 RW- 1A, RW.-2, RW-3, RW-5, RW-6, RW-7, RW-% and RW-9, zeplace pressure guage on RW-2 and replace/ar
repair flow meter al RW-d  [hagnose down time observed ot RW-1B

Total December 2004 Efflucrt Descharge Volume, 2,551,968 Gallons  December |, 2004 through December 31, 2004
December 20604 Avcrape Discharge Fow Rate (GPM} 572

December 2(KH Masaum Discharge Flow Rate (GPM) ot

December 2064 Mimimum Discharge Flow Rate (GPM) 304

No add. | purge water was dischareed 1o the POTW in Dx ber 2004

Explanairons for deviaions from 100% recoy erv well operation run imes are provided 1n the above "Recos erv Well Operateonal Notes™ secion  The tracking of ¢ach recovers » ell's operalion
was combucted manually as 2 cheek 1o the telemetn operabon  Recordings were compiled e estimate cach well's performance using recorded flow rates. iotahized discharged volume and low
tevel eveling 1o vicld the feltowing recavens well operational run ime percentages:

. . . . Totgh Flow (Gallons) - Based on Aver w R
RW-1 w7 19 k2080
RW-1A a5 FA 120960
RW-I1D 12 07 30,290
RW-2 n 1+ o
RW.2 10t bR 20320
RW. v 23 99360
RW.5 [LCH 32 138,240
RW.t 14} 1y 514,080
RW.7 1My 42 H§1.440
RW-% [ 143 617,760
RW.u L] 106 451920
i fNuent Samples Colleeped. The most recent svstem cMuenl samphe was collected on November 30, 2004 The

c[Mucnt sample reperted a concentration of methyiene chlonde at 12 ppb, however this
deteetion was determuned 10 contaire & "B” qualification from the laboratory  The
laboratory defines a "B" qualification a5 a method blank contamunalion, where the
associated method blank contans the targer analvie at a reponnble fevel The
concentration was compagcd (o the Instantanesus (one day ) maxamzum fevel far
methylene chlonde of 20 ppb. outhined in the Crtv of Memphis Wastewater Discharge
Permuit This concenration of meths lene chloride does ned excecd the limit defined m
the Cev of Memphis Wasiwaler Discharge Permil

Mass removal 14 caleulalcd bascd on dty flow rates and the most recent analylical

data  Cumlaline amonnts reflget conlaminant remonal smee (nral system slariup
pvigan) M oy aly December: 319 1bs TCE; 8.38 Ibs Toial VOCs

Cumulative: 134.09 {bs TCE: 596.08 Ibs Total vOCs

otal Sysh Efflueny th mber 199,084,197 Galtons

Prepased by EAT 01-11-2005
Checked by IMD G1-E1.2005
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APPENDIX D

1.0 DATA QUALITY EVALUATION

The Operations and Maintenance (OB4) semi-annual groundwater sampling at Dunn Field was

conducted during October 2004. The samples were collected in general accordance with the User’s Guide
For Polyethylene-Based Passive Diffusion Bag Samplers To Obtain Volatile Organic Compound
Concentrations In Wells, Water Resources Investigation Report 01-4060, U.S. Geological Survey, 2001.
The 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 cotlected from 34 wells in October 2004 using passive diffusion

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

The field QC program for the collection of samples for the Dunn Field OB4 included specific procedures

for the collection of groundwater samples as described in the PDB User's Guide (USGS, 2001) and the
RA SAP (MACTEC, 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 1o 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. However, a review of the remaining field QC samples and the laboratory QC samples did

not indicate a negative impact to the data guality.

1.2 ANALYTICAL METHODS

The groundwater samples were analyzed for VOCs by method 8260B.

040002.06 D-1
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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
instrutnent calibration and maintenance, laboratory control samples {L.CS), 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 (DQE) could be performed in a timely manner.

14 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 daa 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 ficld 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 cach analytical method performed. The following information was reviewed:

Sample Integrity
+  Sample Completeness
»  Sample Holding Times
¢ Laboratory Methods for Extraction and Analysis
s Method Accuracy and Precision (Matrix Spike/Matrix Spike Duplicate)
e [aboratory Performance Criteria (Blanks, LCS Recoveries)
¢ Instrument Cahbrations

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-1.

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

unusable data.

1.4.1 Data Quality Evaluation Summary — Groundwater

Total analytical completeness for the OB gr oundwater sampling was 95%, which meets the
completeness DQO stated in the DDMT SAP (MACTEC, 2004). VOC compounds that did not meet the
completeness DQO due to rejected data points inctude: 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 OB system . The remaining groundwater data was usable

with the qualifications discussed in the attached DQE narratives.

040002.06 D-3



TABLE D-1

SDG Summary Table

Annual Operations Report - 2004
Punn Ficld Greundwater IRA - Year Six
Defense Depot Memphis, Tennessee

833

No. SDG Groundwater Samples Quality Control
Samples
October 2004 Semi-Annual Event
Rw-1 RW-3 RW-7 Trip Blank
RW-iA RW-4 RW-8 DUP
1 A4)250140 RW-1B RW-5 RW-0
RW-2 RW-6
MW-07 (69.56-71.56) MW-32(65.9-66.9) MW-37 (180.5-182.5) Field Blank 01
MW-08 (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 (91 9-93.6)
MW-20 (41,6-43.6) MW-142 MW-42 (55.8-57.8)
MW.-29 (46.1-48 1) MW-34 (147 3-149.3) MW-43 (163-165)
2 41250156 MW-29 (50.6-52.6) MW-34 (152.3-154.3) MW-43 {168-170)
MW-30 (49-51) 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-51 {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 (H.6-92.6) MW-70 (90 8-92.8) MW-79 (89-91) Freld Blank 05
MW-57 (66.8-68.8) MW-70 (85.8-87 8) MW-79 (04-96)
3 A4I250172 MW-67 (261-263) MW-T1 (73.86-75.86) MW-79 (99-101)
MW-67 (266-268) MW-76 (86.3-88.3) MW-80 {62-64)
MW-67 (271-273) MW-76(91.3-93 3) MW-80 (66-68)
MW-68 (70.6-72.6) MW-77 (85.27-87.27} MW-80 (70-72)
MW-68 (74.6-76.6) MW-78 (51.8-53.8) MW-95 (42-44)
MW-68 (78.6-80.6) MW.-78 (56.8-58.8)
MW-05 (47-49) MW-128 (56-58) MW-129(76.3-78.3) Trip Blank (K849)
MW-95 (52 -54) MW-128 (61-63) MW-130(6(.5-62 5) Trnp Blank (K2040)
MW-85 (57-59) MW-128 (66-68) MW-130(65.5-67.5) Field Blank 06
MW-126(23 2-25.2) MW-128 (71-73) MW-130(1).5-72.5) Ficld Blank 7
MW-127(61 2-63.2) MW-129 (66 3-68.3) MW-130(75.5-77.5) Dup 1
4 A4I250189 MW-127 (66.2-68.2) MW-129 (71 3-73 3) Dup 02
Dup 03
Dup 04
Dup 05
Dup 06
Dup 07
Dup 08
Effluent Sampling Events
1 A4B250249 EFF-02-21-04 Tnp Blank
2 Ad4E260222 EFF-05-24-04 Trip Blank
3 A4H2B0149 EFF-0§-27-04 Trp Blank
4 A4L140274 EFFLUENT (11/30/04) Trip Blank
040002.06
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Data Evaluation Narrative
MACTEC Project: DDMT O & M
MACTEC Project Number: 6301-03-0015
Matrix: Groundwater

SDG: A4J250140

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 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

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

RW-1 RW-1B RW-3 RW-§ RW-7 RW-9 DUp Trip Blank
RW-1A RW-2 RW-4 RW-6 RW-8

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

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 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 8260B, with the exception of the following dilutions required to place the results within the calibration range:

RW-1 —-8x RW-1A—-33.33x RW-1B, RW-3, RW-9 - 2x RW-2, RW-7 -
4x
RW-4 - 41.67x RW-6—1.67x RW-B—11.11x DUP — 12.5x
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In addition, the following results reported below the PQL but above the method detection limit (MDL):
RW-1 Acetone, cis-1,2-Dichloroethene, trans-1,2-Dichloroethene, Methylene chloride
RW-iA Acetone, Carbon tetrachloride, cis-1,2-Dichloroethene, Tetrachloroethene
RW-1B Acetone, trans-1,2-Dichloroethene, Methylene chloride, 1,1,2,2-Tetrachloroethane
RW-2 Acetone, trans-1,2-Dichloroethene, Methylene chloride, Tetrachioroethene, 1,1,2-Trichloroethane
RW-3 Acetone, Chloroform, trans-1,2-Dichloroethene, Methylene chloride, Tetrachloroethene
RW-4 Acetone, cis-1,2-Dichloroethene, Methylene chloride
RW-5 cis-1,2-Dichloroethene, trans-1,2-Dichloroethene, Methylene chloride
RW-6 Methylene chloride
RW-7 Acetone, Chloroform, Methylene chloride, 1,1,2-Trichloroethane
RW-§ Acetone, Methylene chloride, Tetrachloroethene, 1,1,2-Trichloroethane
RW-9 Carbon tetrachloride, 1,1-Dichloroethane, trans-1,2-Dichlorocthene, Methylene chloride,
1,1,1-Trichloroethane
DUP Acetone, 1,1-Dichloroethene, Methylene chloride, Tetrachloroethene
Trip Blank Acetone

Action: The associated results were qualified as estimated and flagged “J”, unless overridden due 1o 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(11/04/04, 20:30} %D Limit Associated Samples

Acelone =347 +20%; <40% RW-1, RW-1A, RW-1B, RW-2, RW-3, RW-4, RW-5, RW-6,
2-Butanone -28.8  +20%; <40% RW-7, RW-8, RW-9, DUP, Trip Blank

Carbon tetrachloride 248 +20%; <40%

cis-1,3-Dichloropropene  -30.1  +20%; <40% CCV{11/04/04, 20:30) %D Limit
trans-1,3-Dichloropropene-50.6  +20%; <40% 2-Hexanone -41.8  +20%; <40%

4-Methyl-2-pentanone =291 +20%; <40% 1,1,1-Trichloroethane 211 +20%:; <40%
Vinyl acetate =622 120%; <40%

Action: The results associated with CCV percent differences greater than 40% were rejected as unusable and
flagged “R™. The remaining assoctated results were qualified as estimated and flagged “J7.

Blank Summary

The 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-1B, 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) chiorobenzene-ds (I1S1), fluorobenzene (152), and 1,4-
dichtorobenzene-d, (1S3) were within QC advisory limits.
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Surrogates

The recoveries for the four method-specified surrogates toluene-dg, 4-bromofluorobenzene, dibromofluoromethane,
and 1,2-dichloroethane-d; were within QC advisory limits.

Laboratory Controf Sample

The laboratory control sample (LCS) 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 Qut low Flag associated results “J* RW-1, RW-1A, RW-1B, RW-2, RW-3,
2-Butanone Qut low Flag associated results “J” RW-4, RW-5, RW-6, RW-7, RW-§,
2-Hexanone Out low Flag associated results “T” RW-9, DUP, Trip Blank
cis-1,3-Dichloropropene  Out low No flag — within SMF

trans-1,3-Dichloropropene Out low No flag — within SMF

Carbon tetrachloride Cut low Flag associated results “J”

4-Methyl-2-pentanone Out low Flag associated results “J”

1,1,1-Trichicroethane Qut low No flag - within SMF

Matrix Spike/Matrix Spike Duplicate

The matrix spike (MS)/matrix spike duplicate (MSD) recoveries and RPDs for spiked sample RW-1A were within the
applicable QC advisory limits, with the following exceptions:

RW-1A: low MS/MSD recoveries for acetone, 2-butanone (within SMF criteria), cis-1,3-dichloropropene (within SMF
critenia), trans-1,3-dichloropropene, and 2-hexanone,

Action: The results associated with low recoveries were qualified as estimated and flagged “I” 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-8/DUP was within QC limits and assessed as good.

Overall Site Evaluation and Professional Judgment Flagging Changes

The data within this SDG were compared to site data and edits to the DQE flags were not required based on
professional judgment.
Prepared by: BAK 12/46/2004
Checked by: JAV 01/04/2005
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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 CH2M Hill for United States Environmental Protection
Agency (USEPA) Method 8§260B.

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 receipi 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 [dentification

This SDG contains the following water and QC samples:

MW-07 (69.56-
71.56)
MW-08 {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)
MW-31(77.5-79.5)
MW-32 (65.9-66.9)
MW-33 (59.33-
6133)

MW-34 (142.3-
144.3)

MW-34 (147.3-
149.3)
MW-34 (152.3-
154.3)
MW-36 (192.7-
194.7)
MW-36 (197.7-
199.7)
MW-36 (202.7-
204.7)
MW-37 (170.5-
172.5)

These samples were collected on October 20-21, 2004,

MW-37 (175.5-
177.5)
MW-37 (180.5-
182.5)
MW-40 (86.9-88.9)

MW-40 (91.9-93.9)
MW-42 (55.8-57.8)

MW-43 (163-165)

MW-43 (168-170)
MW-44 (64-66)
MW-44 (69-71)
MW-31 (58-60)
Field Blank 01

Field Blank 02
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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

The practical quantitation limits (PQLs) were met for samples submitted for the analysis of VOCs by USEPA
Method 8260B, 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, Chloroform, 1,1-Dichloroethane, 1,1,1-Trichloroethane

MW-08 (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-51 (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) — Aceltone, 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-31 (77.5-79.5) — Acetone, 1,1-Dichloroethane, cis-1,2-Dichloroethene, trans-1,2-Dichloroethene,
Tetrachloroethene

MW-32 (65.9-66.9) — Acetone, trans-1,2-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 (180.5-182.5) — 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

Ficld Blank 01, Field Blank 02 — 2-Butanone

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

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 (11/02/04, 10:29) %D Limit Associated Samples

Carbon disulfide 26.4 +20%; <40% MW-07 (69.56-71.56), MW-08 (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 (11/02/04, 21:26) %D Limit Associated Samples
Acetone -38.8  +20%; <40% MW-31 (77.5-79.5), MW-32 (65.9-66.9),
Bromoform =272 +20%; <40% MW-33 (59.33-61.33), MW-34 (142.3-144.3),
Carbon tetrachloride =306 +20%; <40% MW.34 (147.3-149 3), MW-34 (152.3-154.33),
2-Butanone =341 +20%; <40% MW-36 (192.7-194.7), MW-36 (197.7-199.7),
cis-1,3-Dichloropropene  -37.1  +20%; <40% MW-36 (202.7-204.7), MW-37 (170.5-172.5),

trans-1,3-Dichloropropene -57.2

+20%; <40%

MW-37 (175.5-177.5), MW-37 (180.5-182.5),

2-Hexanone 441 +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 326  +20%; <40% CCV (11/02/04,21:26) %D Limit

Vinyl acetate -62.3 +20%; <40% 1,1,1-Trichloroethane -29.8  +20%; <40%
CCV(11/03/04, 10:20) %D Limit Associated Samples

Acetone 479  +20%; <40% MW-42 (55.8-57.8), MW-43 (163-165), MW-43 (168-170),
Bromoform 272 +20%; <40% MW-44 (64-66), MW-44 (69-71), MW-51 (58-60)
2-Butanone -433  +20%; <40%

Carbon tetrachloride 345 +20%; <40% CCV(11/03/04, 10:20) %D Limit
cis-1,3-Dichloropropene  -37.1  +20%; <40% trans-1,3-Dichloropropene-57.7  +20%; <40%
2-Hexanone =512 +20%; <40% 4-Methyl-2-pentanone  -34.9  +20%; <40%
Methy! tent-butyl ether  -29.0  +20%; <40% 1,1,1-Trichloroethane =313 +20%; <40%

Vinyl acetate -66.7  +20%; <40%

Action: The resulls 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, 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). 1f 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-51 (58-60) were
flagged “B”.

Internal Standards

The area counts and retention times for intemal standards (IS) chlorabenzene-d; (IS1), fluorobenzene (1S2), and 1,4-
dichlorobenzene-d, (1S3) were within QC advisory limits,

Surrogates

The recoveries for the four method-specified surrogates toluene-dg, 4-bromoflucrobenzene, dibromofluoromethane,
and 1,2-dichloroethane-d, were within QC advisory limits and/or sporadic marginal failure (SMF) criteria.

Laboratory Control Sample

The laboratory control sample (LCS) spike recoveries were within applicable QC advisory limits, with the following
exceptions:

142
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GV498 Exceedance Action Associated Samples
Bromomethane  Out low No flag — within SMF MW-07 (69.56-71.56), MW-08 (64.2-66.2),
Carbon disutfide  Out high No flag — within SMF MW-09 (78-79), MW-29 (41.6-43.6),
2-Hexanone 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

GV4ro Exceedance Action Associated Samples

Acetone Out low Flag associated results “J* MW-31 (77.5-79.5), MW-32 (65.9-66.9),
Bremoform Out low Flag associated results “F” MW-33 (59.33-61.33), MW-34(142.3-144.3),
2-Butanone Out low 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 “J” MW-36 (202.7-204.7), MW-37 (170.5-172.5),
trans-1,3-Dichloropropene  Out low Flag associated results “F” MW-37 (175.5-177.5), MW-37 (180.5-182.5),
2-Hexanone Out low Flag associated results “F” MW-40 (86.9-88.9), MW-40 (81.9-63.9),
4-Methyl-2-pentanone Out low Flag associated results “F’ Field Blank 02

Methyl tert-butyl ether Out low No flag — within SMF

1,1,1-Trichloroethane OCut low No flag — within SMF

GVIWW Exceedance Action Associated Samples

Bromoform Out low Flag asscciated results “J” MW-42 (55.8-57.8), MW-43 (163-165),
2-Butanone Out low Flag associated results “J” MW-43 (168-170), MW-44 (64-
66),

Carbon tetrachloride Out low Flag associated results “J” MW-44 (69-71), MW-51 (58-60),
Chloromethane Out low No flag — within SMF

cis-1,3-Dichloropropene  Qut low Flag associated results “J”

trans-1,3-Dichloropropene  Qut low Flag associated resuits “J”

2-Hexanone QOut 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-Trichtoroethane 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 SMF criteria)
MW-37 (180.5°-182.5"):  low MS/MSD recoveries for acetone, bromoform, 2-butanone, cis-1,3-dichloropropene,
trans-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 “F” 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-08 (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), MW-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 Flagging Changes

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

Prepared by: BAK 12/07/2004
Checked by: JAV 01/03/2005
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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 CH2M Hill for United States Environmental Protection
Agency (USEPA) Method 8260B.

Sample Integrity

Samples within this SDG were submitted to Severn Trent Laboratories, Ing. (§TL) in North Canton, Ohio for
volatile organic compounds (VOCs). Based on the information provided on the cooler receipt fomms, 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-51 (63-65)

MW-54 (85.6-87.6)
MW-54 (30.6-92.6)
MW-57 (66.8-68.8)

MW-67 (261-263)
MW-67 (266-268)
MW-67 (271-273)

MW-68 (70.6-72.6)

MW-68 (74.6-76.6)
MW-68 (78.6-80.6)
MW-69 (86.4-88.4)

MW-69 (91.4-93 4)
MW-70 (90.8-92.8)
MW-70 (85.8-87.8)

MW-71 (73.86-
75.86)
MW-76 (86.3-88.3)
MW.76 (91.3-93.3)
MW-77 (85.27-
87.27)
MW-78 (51.8-53.8)
MW-78 (56.8-58.8)

These samples were collected on October 21-22, 2004,

VOC Analyses (8260B)

The samples in this SDG were submitted for VOC analysis.

Holding Times

MW-78 (61.8-63.8)

MW-79 (84-86)
MW-79 (89-91)
MW-79 (94-96)

MW-79 (99-101)
MW-80 (62-64)

MW-80 (66-68)

MW-80(70-72)
MW-05 (42-44)
Field Blank 03

Field Blank 04
Field Blank 05

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

MW.-54 (85.6-87.6), MW-54 (90.6-92.6) — 142.86x MW-68 (70.6-72.6) — 33.33x
MW-70 (90.8-92.8) — 166.67x 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, 1,2-Dichloroethane, 1,1,1-Trichioroethane

MW-51 (63-65) — Acetone, Tetrachloroethene, 1,1,1-Trichicroethane

MW-54 (85.6-87.6), MW-77 (85.27-87.27) — cis-1,2-Dichloroethene, Methylene chloride

MW-54 (50.6-92.6), MW-70 (35.8-87.8) — Acetone, cis-1,2-Dichloroethene, Methylene chloride

MW-57 (66.8-68.8) — Acetone, Carbon disuifide, cis-1,2-Dichloroethane, trans-1,2-Dichloroethene

MW-67 (261-263) - Acetone, 1,2-Dichloroethane

MW-67 (266-268), MW-67 (271-273), MW-68 (74.6-76.6), MW-80 (62-64), MW-80 (66-68), MW-80 (70-72),
MW.-95 (42-44) — Acetone

MW-68 (70.6-72.6) — Carbon disulfide, Trichloroethene

MW-68 (78.6-80.6) — Acctone, Carbon disulfide

MW-69 (86.4-88.4) — Acetone, Chloroform

MW-70 (90.8-92.8) — Methylene chloride

MW.-71 (73.86-75.86) — Acetone, cis-1,2-Dichloroethene, Methylene chloride, Tetrachloroethene

MW-76 (86.3-88.3) — Acetone, Chloroform, cis-1,2-Dichloroethene, Methylene chloride, Tetrachloroethene

MW-76 (91.3-93.3) — Acetone, Chloroform, cis-1,2-Dichloroethene, trans-1,2-Dichloroethene

MW-78 (56.8-38.8) - 1,1,2,2-Tetrachlorocthane, 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, 1,1-Dichloreethane,
1,1,1-Trichloroethane

MW-79 (94-96) — Acetone, Carbon tetrachloride, 1,1,1-Trichloroethane

MW.-79 (99-101) - Acetone, Carbon tetrachloride, cis-1,2-Dichloroethene

Field Blank 03 — 2-Butanone, o-Xylene

Field Blank 04 - 2-Butanone

Field Blank 05 — Acetone, 2-Butancne

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
submitied for VOC analysis, with the following exceptions:

CCV {11/03/04, 09:34) %D Limit Associated Samples
Acctone 86.5 +20%; <40% MW-68 (70.6-72.6)
2-Butanone 70.8 +20%,; <40%

Carbon disulfide 26.8 +20%; <40%



833 147

SDG# A4J250172

6/23/2005

Page 3 of 6
CCV(11/03/04,10:20}) %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),
Bromoform -27.2  +20%;<40%  MW-09(91.4-93.4), MW-71 (73.86-75.86), Field Blank 04
2-Butanone -43.3  +20%; <40%
Carbon tetrachloride =345 +20%; <40% CCV(11/03/04, 10:20) %D Limit
cis-1,3-Dichloropropene -371  +20%; <40%  trans-1,3-Dichloropropene-57.7  +20%; <40%
2-Hexanone 512 +20%; <40% 4-Methyl-2-pentanone -349  +20%; <40%
Methyl tert-butyl ether  -31.4  +20%; <40% 1,1,1-Trichloroethane -31.3 0 +20%; <40%
Vinyl acetate -66.7  +20%; <40%
CCV(11/03/04, 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 <238 +20%; <40%
Carbon tetrachloride =253 +20%; <40% CCV(11/03/04, 10:20% %D Limit
cis-1,3-Dichloropropene -31.9  +20%; <40% trans-1,3-Dichloropropene-50.3  +20%; <40%
2-Hexanone -353  +20%; <40% 4-Methyl-2-pentanone  -26.2  +20%; <40%
1,1,1-Trichtoroethane 24,1 +20%; <40% Vinyl acetate -54.8  +20%; <40%
CCV(11/04/04, 09:41} %D Limit Associated Samples
Acetone 421 +20%; <40% MW-70 {90.8-92.8), MW-76 (86.3-88.3), MW-76 (91.3-93.3),
2-Butanone <365 +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(11/04/04. 09:41) %D Limit
trans-1,3-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-51 (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-80 (66-68), MW-80 (70-72),

MW-95 (42-44), MW-T70 85.8-87.8), Field Blank 03

Action: The resulls 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, benzene, 2-hexanone, and/or methylene
chlonide 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 Ficld Blank 04, and the methylene chloride results for samples MW-71 (73.86-75.86) and MW-
76 (86.3-88.3) were flapged “B™.
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The area counts and retention times for internal standards (IS} chlorobenzene-d; (IS1), fluorobenzene (182), and 1,4-
dichlorobenzene-d, (I183) were within QC advisory limits.

Surrogates

The recoveries for the four method-specified surrogates toluene-dg, 4-bromofluorobenzene, dibromofluoromethane,
and 1,2-dichloroethane-d, were within QC advisory limits and/or sporadic marginal failure {SMF) criteria.

Laboratory Control Sample

The laberatory control sample (LCS) spike recoveries were within applicable QC advisory limits, with the following

exceptions:

GVIWS Exceedance Action Associated Samples

Acetone Out low Flag associated results “J* MW-78 (56.8-58.8), MW-78 (61.8-63.8),
Bromoform Out low Flag associated results “J” Field Blank 05

2-Butanone Out fow Flag associated results “J”

Carbon tetrachloride Out low No flag — within SMF

Chloromethane Out low No flag — within SMF

cis-1,3-Dichloropropene  Qut low Flag associated results “J”

trans-1,3-Dichloropropene

Qut low

Flag associated results “T”

2-Hexanone Out low Flag associated results “J”

4-Methyl-2-pentanone  Out low Flag associated results “J”

1,1,}-Trichloroethane Out low No flag — within SMF

GVIWW Exceedance Action Associated Samples

Bromoform Out low Flag associated results “J” MW-68 (78.6-80.6), MW-69 (86.4-88.4),
2-Butanone Out low Flag associated results “J” MW-69 {91.4-93.4), MW-71 (73.86-75.86),
Carbon tetrachloride Out low Flag associated resuits “J” Field Blank 04

Chloromethane Out low No flag — within SMF

cis-1,3-Dichloropropene . Out low Flag associated results “J”

trans-1,3-Dichloropropene  Out iow 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

GVIKC Exceedance Action Associated Samples
Acctone Out high Flag positives “J”* MW-68 (70.6-72.6)
Bromomethane Out low No ftag — within SMF

2-Butanone Out high No flag — within SMF
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GWAEF Exceedance Action Associated Samples
Acetone Out high Flag positives “T” MW-51 (63-65), MW-54 (85.6-87.6),
2-Butanone Out high Flag positives “F’ MW-54 (90.6-92.6), MW-57 (66.8-63.8),

MW-67 (261-263), 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-80 (62-64),
MW-80 (66-68), MW-80 (70-72),
MW-95 (42-44), Field Blank 03

OGWALH Exceedance Action Associated Samples

Acetone Qut 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-1,3-Dichloropropene  Cut low Flag associated results “J”

trans-1,3-Dichloropropene Out low Flag assoctated results “J”

2-Hexanone QOut low Flag associated results “J”

4-Methyl-2-pentanone  Out low Flag associated results “J”

1,1,1-Trichlorocthane 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-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

The equipment blanks associated with this site (Field Blank 03, Field Blank 04, and Ficld Blank 05) detected
acetone, 2-butanone, and/or o-xylene. Trip bianks 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-51 (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
(89-91), MW-79 (94-96), MW-79 (99-101), MW-80 (62-64), MW-80 {66-68), MW-80 (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 Judgment Flagging Changes

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

Prepared by: BAK 12/07/2004
Checked by: JAV 01/05/2005
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Data Evaluation Narrative
MACTEC Project: DDMT O & M
MACTEC Project Number: 6301-03-0015
Matrix: Groundwater

SDG: A4J250189

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 CH2M Hill for United States Environmental Protection
Agency (USEPA) Method 8260B.

Sample Integrity

Samples within this SDG were submitted to Severn Trent Laboratories, Inc. (8TL) 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 documnents
and cooler receipt forms are included in the data package.

Sample ldentification

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-128 (61-63)  MW-130 (60.5-62.5) Dup 03 Field Blank 06
MW-95 (57-59) MW-128 (66-68)  MW-130 (65.5-67.5) Dup 04 Field Blank 07

MW-126 (23.2-252)  MW-128(71-73)  MW-130 (70.5-72.5) Dup 05 Trip Blank (K849)

MW-127 (61.2-63.2) MW-129(66.3-68.3) MW-130(75.5-77.5) Dup 06 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 #4J25156)/Dup 01 MW-69 (91.4-93.4) (SDG #A41250172)/Dup 05
MW-33 (59.53-61.53) (SDG #4J25156)/Dup 02 MW-77 (85.27-87.27) (SDG #A4J250172)/Dup 06
MW-43 (168-170) (SDG #4125156)/Dup 03 MW-80 (70-72) (SDG #A4J250172)Dup 07
MW-67 (261-263) (SDG #A41250172)/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 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:

MW-128 (56-58) - 5x MW-129 (66.3-68.3) — 1.67x
MW-126 (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-126 (23.2-25.2), MW-127 (61.2-63.2), MW-128 (56-58), Dup 02 — Acetone
MW-127 {66.2-68.2) — Acetone, Chloroform

MW-128 (61-63), MW-128 (66-68), MW-128 (71-73) — Acetone, Trichloroethene
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 chlonde

MW-130 (60.5-62.5), MW-130 (65.5-67.5), MW-130 (70.5-72.5) — 1,1-Dichloroethane
MW-130 (775.5-77.5) — 2-Butanone, 1,1-Dichloroethane, 1_2-Dichloroethane, cis-1,2-Dichloroethene
Dup 01 — Acetone, cis-1,2-Dichloroethene

Dup 03 — Acetone, Carbon disulfide

Dup 04 — Acetone, 1,2-Dichloroethane, Methylene chloride

Dup 06 — cis-1,2-Dichloroethene

Dup 07 — Methylene chloride

Dup 08 - Acetone, Methylene chloride, Trichloroethene

Trip 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 criteriz were met for the samples
submitted for VOC analysis, with the following exceptions:

CCV(11/02/04, 21:26) %D Limit Associated Samples

Acetone -38.8  +20%; <40% Dup 01, Dup 02, Dup 03, Dup 04, Dup 05
Bromoform -27.2 +20%; <40%

2-Butanone =341 +20%; <40% CCV{11/02/04, 21:26) %D Limit
Carbon tetrachloride =306 +20%; <40% cis-1,3-Dichloropropene  -37.1  +20%; <40%
trans-1,3-Dichloropropene-37.2  +20%; <40% 2-Hexanone -44.4  +20%; <40%

4-Methyl-2-pentanone  -26.9  +20%; <40% Methy! tert-butyl ether  -32.6  +20%; <40%
1,1,1-Trichloroethane -29.8  +20%; <40% Vinyl acetate -62.3  +20%; <40%
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CCV (11/03/04,22:09) %D Limit Associated Samples
2-Butanone 2007 4+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(11/04/04, 09:41)} %D Limit Associated Samples
Acetone -42.1  +20%; <40% Dup 06
2-Butanone -36.5  +20%; <40%
Carbon tetrachloride -26.8  +20%; <40% CCV(11/02/04, 21:26}) %D Limit
cis-1,3-Dichloropropene  -30.9  +20%; <40% trans-1,3-Dichloropropene-49.2  +20%; <40%
2-Hexanone 426  +20%; <40% 4-Methyl-2-pentanone =322 +20%; <40%
1,1,1-Trichloroethane -28.7  +20%; <40% Vinyl acetate -58.7  +20%; <40%
CCV({11/04/04, 20:30) %D Limit Associated Samples
Acetone 2347 +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 248 +20%; <40%
cis-1,3-Dichloropropene  -30.1  +20%; <40% CCV(11/02/04,21:26) %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 211 +20%; <40%
Vinyl acetate -62.2  120%; <40%

CCV (11/04/04,21:35) %D Limit Associated Samples

2-Butanone 260 +20%: <40% MW-128 (56-58), MW-1209 (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), Field Blank 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-128 (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 (K200), 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
(K200) were flagged “B”.

Internal Standards

The area counts and retention times for intemal standards (IS) chlorobenzene-ds (IS1), fluorobenzene (1S2), and 1,4-
dichlorobenzene-dy (IS3) were within QC advisory limits.
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The recoveries for the four method-specified surrogates toluene-dy, 4-bromofluorobenzene, dibromofluoromethane,
and 1,2-dichloroethane-d, were within QC advisory limits and/or sporadic marginal failure (SMF) criteria.

Laboratory Control Sample

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

GVILD Exceedance Action Associated Samples

Bromomethane Qut 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-Hexanone 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)

GV4P0o 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 “J”

2-Butanone Out low Flag associated results “J”

Carbon tetrachloride Out low No flag — within SMF

cis-1,3-Dichloropropene  Out low
trans-1,3-Dichloropropene  Out low

Flag associated results “J”
Flag associated results “J”

2-Hexanone Out low Flag associated results “J”

4-Methyl-2-pentanone Out low Flag associated resulis “J”

Methy| 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  Qut low
trans-1,3-Dichloropropene  Out low

2-Hexanone Out low
4-Methyl-2-pentanone Out low
1,1,1-Trichloroethane Out low

No flag — within SMF
No flag - within SMF
No flag — within SMF
No flag — within SMF
No flag — within SMF
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GWALP Exceedance Action Associated Samples
Acetone Qut low Flag associated results “I” 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, Tnip Blank (K200)
cis-1,3-Dichloropropene  Qut low No flag — within SMF
trans-1,3-Dichloropropene  Out low Flag associated results “J”
2-Hexanone Out low Flag associated results “J”
4-Methyl-2-pentanone Out low Flag associated results “T”
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 sample MW-128 (56°-38") 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-126 (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), Ficld 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-80 (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 “I” unless overridden due to other QC

cniteria failures.

Overall Site Evaluation and Professional Judgment Flagging Changes

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

Prepared by: BAK 12/08/2004
Checked by: JAV 01/06/2005
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Data Evaluation Narrative
MACTEC Project: DDMTO & M
MACTEC Project Number: 6301-03-0015
Matrix: Effluent Water

SDG: A4B250249

Deliverables
The data packages as submitied to MACTEC Engineering and Consulting, Inc. (MACTEC) are complete as stipulated

in the Generic Quality Assurance Project Plan as submitted by CH2M Hil} 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 Canten, 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:
EFF-02-21-04 Trip Blank

These samples were collected on February 21, 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

The practical quantitation limits (PQLs) were met for samples submitted for the analysis of VOCs by USEPA
Method 8260B, 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 (MIDL).

Action: The associated results were qualified as estimated and flagged “J”, unless overridden due to other QU 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:

ICV %R Limit Associated Samples
Acetone 62.42 80-120% EFF-02-21-04
2-Butanone 70.72 BO-120% Trip Blank

CCV %D Limit Associated Samples
Acetone 454 +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 the sample concentration was less than ten times the blank contamination, the resulis 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 quahfication was necessary for acetone, since the associated results were previously
rejected.

Internal Standards

The area counts and retention times for intemal standards (I8) chiorobenzene-ds (IS1), fluorobenzene (I1S2), and 1,4-
dichlorobenzene-d, (IS3) were within QC advisory limits.

Surrogates

The recoveries {or the four method-specified surrogates toluene-dg, 4-bromofluorobenzene, dibromofluoromethane,
and 1,2-dichloroethane-d, 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 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 (MSDY} 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-butanone, 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 duphcate samples collected for this SDG.

Overall Site Evaluation and Professional Judgment Flagging Changes

The data within this SD{G 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 07/06/2004
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Data Evaluation Narrative

MACTEC Project: DDMTO & M
MACTEC Project Number: 6301-03-0015
Matrix: Effluent Water

SDG: A4E260222

Deliverables

The data packages as submitted to MACTEC Engineering and Consulting, Inc. (MACTEC) are complete as stipulated
in the Genenic Quality Assurance Project Plan as submitted by CH2M Hill for United States Environmental Protection
Agency (USEPA) Methods 8260B, 8270C, and 6010B/740A.

Sample Integrity
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].

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 “T’ 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

This 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.
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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 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-1,2-dichloroethene, and
methylene chloride results for sample EFF-03-24-04 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 (1S) chlorobenzene-d; (1$1), fluorobenzene (IS2), and 1,4-
dichlorobenzene-d, (183) were within QC advisory limits,

Surrogates

The recoveries for the four method-specified surrogates toluene-dy, 4-bromofluorobenzene, dibromofluoromethane,
and 1,2-dichloroethane-d, are within QC advisory limits,

Laboratory Control Sample
The laboratory control sample (LCS) spike recoveries were within applicable QC advisory limits.
Matrix Spike/Matrix Spike Duplicate

A matrix spike (MSYmatrix 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 biank 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 SDG.

Semi-Volatile Analyses (8270C)
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 SVQCs by USEPA Method 8270C.

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 “T” to indicate an estimated quantity.

Instrument Performance

181

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, with the exception of second source ICV 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 SVQCs were detected.
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Internal Standards

The area counts and retention times for 1S 1,4-dichlorobenzene-d; (IS1), naphthalene-dg (152), acenaphthene-d;y
(IS3), phenanthrene-d )y {184}, chrysene-d;; (ISS), and perylene-d;; (IS6) were within QC advisory limits.

Surrogates

The recoveries for the six method-specified surrogates 2,4,5-tribromophenol (S1), 2-fluorobiphenyl (82), 2-
fluorophenol (83), nitrobenzene-ds ($4), phenol-ds (85), and terphenyl-d, ; (§6) are within QC advisory limits.

Laboratory Control Sample

The 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 (6010B/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 RPDs 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 Professienal Judgment Flagging Changes

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

Prepared by: BAK 06/28/2004
Checked by: JAV 07/08/2004
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Data Evaluation Narrative
MACTEC Project: DDMT O & M
MACTEC Project Number: 6301-03-0015
Matrix: Effluent Water

SDG: A4H280149

Deliverables

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

Sample Inteprity
Samples within this SDG were submitted to Severn Trent Laboratories, ITnc. (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 1dentification

This 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

The 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-1,2-dichlorocthene, 1,1-dichloroethene, toluene
Trip Blank — acetone, 2-butanone

Action: The associated resulls were qualified as estimated and flagged “J”, unless overndden due to other QC criteria
exceedances.

164
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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:

ICV %R Limit Associated Samples
Acetone 61.68 80-120% EFF-08-27-04
2-Butanone 73.14 80-120% Trip Blank

cCcV %D Limit Associated Samples
Acelone 295 +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 arca counts and retention times for internal standards (IS} chlorobenzene-ds (181), fluorobenzene (I1S2), and 1,4-
dichlorobenzene-d, (183) were within QC advisory limits.

Surrogates

The recoveries for the four method-specified surrogates toluene-dg, 4-bromofluorobenzene, dibromofluoromethane,
and 1,2-dichloroethane-dy 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, chloromethane, vinyl chioride 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)ymatrix spike duplicate (MSD} spikes were performed on sample EFF-8-27-04 for this SDG. The
recovenes and RPDs were within the acceptable QC control limits, with the exception of the following low recoveries:

MSMSD Analyte Exceedance Action Associated samples
Lab (GPFG9) Acetone Qut Low Flag positives and NDs “J”  EFF-8-27-04, Trip Blank
Chloromethane  Out low Flag positives and NDs “J*
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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-butanene, 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 Judgment Flagging Changes

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

Prepared by: 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

SDG: 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 6010B/7470A.

Sample Integrity
Samples within this SDG were submitted to Severn Trent Laberatories, Inc. (STL) in North Canton, Ohio for

volatile organic compounds {(VOCs), semi-volatile organic compounds (SVQCs), and selected metals by inductively
coupled ptasma (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 decuments and cooter 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.

YOCs (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

The practical quantitation limits (PQLs) were met for samples submitted for the analysis of VOCs by USEPA
Method 82608, 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-
dichleroethene, and trans-1,2-dichloroethene results for sample EFFLUENT were reported below the PQL but above
the method detection fimit (MDL).
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Action: The associated results were qualified as estimated and flagged “F’, 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 (11/24/04) %R Limit Associated Samples

Acetone 65.43 +20% EFFLUENT, TRIP BLANK
2-Butanone 67.36 +20%

2-Hexaone 71.54 +20%

CCV (12/09/04, 10:13) %D Limit Associated Samples
Acetone 25.8 +20%; <40% EFFLUENT, TRIP BLANK
Bromomethane 20.6 +20%; <4Q%

Chloroethane 437 +20%; <40%

Action: The results associated with CCV percent differences greater than 40% were rejected as unusable and
flagged “R”. The remaining associaled 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 chioride result for EFFLUENT was flagged “B” due to method blank contamination.
Internal Standards

The area counts and retention times for internal standards (IS) chlorobenzene-ds (IS1), fluorobenzene (1S2), and 1,4-
dichlorobenzene-d, (183) were within QC advisory hmits,

Surrogates

The recoveries for the four method-specified surrogates toluene-dg, 4-bromofluorobenzene, dibromofluoromethane,
and 1,2-dichloroethane-d, 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, with 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 {8270C)
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 8270C.

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 arca counts and retention times for IS 1,4-dichlorobenzene-d; (I1S1), naphthalene-dg (1S2), acenaphthene-d,q
(183), phenanthrene-d,g (184), chrysene-d > (IS5), and perylene-d,» (IS6} were within QC advisory limits.
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Page 4 of 5
Surrogates

The recoveries for the six method-specified surrogates 2,4,5-tribromophenocl (S1), 2-fluorobipheny! (52), 2-
fluorophenol (83), nitrobenzene-ds (S4), phenol-ds (55), and terphenyl-dy4 (56) are within QC advisory limits.

Laboratory Control Sample

The LCS 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 MS/MSD 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 (6010B/7470A)

The sample EFFLUENT was submitted for metals analysis.

Holding Times

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 ICP/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 criteria 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 “F” 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
thatlium results for sample EFFLUENT was flagged “B”.

Dilution Test/Recovery Test

A serial dilution was performed on sample EFFLUENT, and the results were within QC criteria.

Laboratery 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 SDG.
Field Duplicate Samples

No field duplicate samples were collected for this method in this SDG.

Overall Site Evaluation and Professional Judgment Flagging Changes

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

Prepared by: BAK 01/17/2005
Checked by: JAV 01/31/2005
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Annual Operations Report — 2004 June 2005
Dunn Field Groundwater IRA — Year Six Revision 1.0
MACTEC Project No. 6301-03-001%

APPENDIX F

TIME TREND PLOTS
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