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DEPARTMENT OF THE NAVY

ENGINEERING FIELD ACTIVITY, NORTHEAST
NAVAL FACILITIES ENGINEERING COMMAND
10 INDUSTRIAL HIGHWAY
HAIL STOP, #82
LESTER, PA 19113-2080 4 REPLY REFER TO

5090
Code 1821/JLC

25 Jun 200

Ms. Pam Reigh

Pennsylvania Department of Environmental Protection
555 North Lane

Conshohocken, PA 19428

Dear Pam:

Subij: FINAL REPORT ON PERFORMBNCE OF VACUUM-ENHANCED LNAPL RECOVERY SYSTEM
FOR CALENDAR YEAR 2000 AT NAVY FUEL FARM; NASJRB WILLOW GROVE, PA

The Navy is enclosing a Final Report regarding System Performance of the
LNAPL Recovery System that was installed at the Navy’s Fuel Farm (IR 3ite
10). Installation of the full-scale LNAPL Recovery System was completed in
January 1998 and, to date, the system has continued to be operational. This
report summarizes and describes the system’s performance for the year of
operation covering the period from January 2000 until December 2000.

The report will conclude that, although the LNAPL Recovery System
continues to yield free product, the effectiveness of the system has been
significantly reduced. Therefore, the Navy is recommending that the vacuum
enhanced portion of the treatment system be discontinued for a period of
time. During that time, recovery of free product will continue using more
passive technigues such as bailing or absorbent pillows, and then compare
the rates of recovery.

In addition, the groundwater extraction portion of the system has
continued to extract and treat groundwater contaminated with low levels of
BTEX compounds. Graphs that have been incorpeorated inte this report will
show that the influent concentrations of these BTEX compounds have gradually
reduced over time. Therefore, the Navy would also like to explore the
possibility of closing this site out under the ACT 2 requirements of PADEP’s
Land Recycling Program and would appreciate any comments that you may have
regarding thils issue.

If you have any questions or would like to discuss the snclosed document
further, please call me at (610} 595-0567, extension 163.

Sincerely,

%&%m 5747 Ce
s |

JAMES L. COLTER

Remedial Project Manager
By direction of the
Commanding Officer

Enclosure: (1) LNAPL System Performance Report for Calendar Year 2000
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Dear Pam:

Sukj: FINAL REPORT ON PERFORMANCE OF VACUUM-ENHANCED LNAPL RECOVERY SYSTEM
FOR CALENDAR YEAR 2000 AT NAVY FUEL FARM; NASJRB WILLOW GROVE, PA

The Navy is enclosing a Final Report regarding System Performance of the
LNAPL Recovery System that was installed at the Navy’s Fuel Farm (IR Site
10). Installation of the full-scale LNAPL Recovery System was completed in
January 19%8 and, to date, the system has continued to be operational. This
report summarizes and describes the system’s performance for the year of
operation covering the period from January 2000 until December 2000.

The report will conclude that, although the LNAPL Recovery System
continues to yield free product, the effectiveness of the svstem has been
significantly reduced. Therefore, the Navy is recommending that the vacuum
enhanced portion of the treatment system be discontinued for a period of
time. During that time, recovery of free product will continue using more
passive techniques such as bailing or absorbent pillows, and then compare
the rates of recovery.

In addition, the groundwater extraction portion of the system has
continued to extract and treat groundwater contaminated with low levels of
BTE® compounds. Graphs that have been incorporated into this report will
show that the influent concentrations of these BTEX compounds have gradually
reduced over time. Therefore, the Navy would also like to explore the
possibility of closing this site out under the ACT 2 requirements of PADEP's
Land Recycling Program and would appreciate any comments that you may have
regarding this issue.

If you have any questions or would like to discuss the enclosed document
further, please call me at (610) 595-0567, extension 163.

Sincerely,
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JAMES L. COLTER

Remedial Project Manager
By direction of the
Commanding Officer
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Subd: FINAL REPORT ON PERFORMANCE OF VACUUM-ENHANCED LNAPL RECOVERY SYSTEM
FOR CALENDAR YEAR 2000 AT NAVY FUEL FARM; NASJRB WILLOW GROVE, PA

The Navy is enclosing a Final Report regarding System Performance of the
LNAPL Recovery System that was installed at the Navy’s Fuel Farm (IR Site
1Cy. Installation of the full-scale LNAPL Recovery System was completed in
January 1998 and, to date, the system has continued to be operational. This
report summarizes and describes the system’s performance for the year of
operation covering the period from January 2000 until December 2000.

The report will conclude that, although the LNAPL Recovery System
continues to yield free product, the effectiveness of the system has besen
significantly reduced. Therefore, the Navy is recommending that the vacuum
erhanced portion of the treatment system be discontinued for a period of
time. During that time, recovery of free product will continue using more
passive techniques such as bailing or absorbent pillows, and then compare
the rates of recovery.

In addition, the groundwater extraction portion of the system has
continued to extract and treat groundwater contaminated with low levels of
BTEX compounds. Graphs that have been incorporated into this report will
show that the influent concentrations of these BTEX compounds have gradually
reduced over time. Therefore, the Navy would also like to explore the
pessibility of closing this site out under the ACT 2 requirements of PADEP's
Land Recycling Program and would appreciate any comments that you may have
regarding this issue.
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1. INTRODUCTION

1.1 OBJECTIVE

Under contract number N62472-9219-1296, CTO No. 0074, a Vacuum Enhanced Light Non-
Aqueous Phase Liquid (LNAPL) and Ground-Water Recovery and Treatment System has been
operating at the Navy Fuel Farm, Naval Air Station Joint Reserve Base (NASJRB) Willow

Grove. Figure 1-1 is a site location map and Figure 1-2 is a site map of the Navy Fuel Farm.

The objective of the report is to evaluate the remediation systems effectiveness at achieving the
Remedial Action Objective for the site. The Remedial Action Objective is the removal of
recoverable LNAPL from the subsurface. The comparison of the gauging data and ground-water
analytical data collected during the last year of operation with historical site data is used to
evaluate system effectiveness. Records of LNAPL recovery will be used to assess the continuing
effectiveness of the remediation system. Historical data from the site has been collected from the

following documents:

EA Engineering, Science, and Technology, Inc. 1991 Interim Report On
Investigations At The Navy Fuel Farm, NAS Willow Grove, November 1990 - July
1997, Contract Number N62472-86-C-1037. November.

EA Engineering, Science, and Techunology, Inc. 1993 Inierim Report On
Investigations, Navy Fuel Farm, Willow Grove NAS. Contract Number N62472-
91-D-1449. September.

EA Engineering, Science, and Technology, Inc. 1996 Firal Pilot Study Report,
Product Recovery Pilot System, Navy Fuel Farm Facility, Naval Air Staiion
Willow Grove, Horsham Township, Pennsylvania. Contract Number N62472-92-
D-1296. Contract Task Order Number 0009, November.

EA Engineering, Science, and Technology, Inc. 1997 Sampling And Analysis Plan
For Remedial Action At The Naval Air Station Joint Reserve Base, Willow Grove,
Horsham Township, Pennsylvania. Contract Number N62472-92-13-1296.
Contract Task Order Number 0074. 20 August.

NASJIRB Willow Grove, Navy Fuel Farm System Performance Report
January 2000 to December 2000
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EA Engineering, Science, and Technology, Inc. 1997 Remedial Action
Engineering Work Plan For Installation Of Remedial Action System At Naval Air
Station Joint Reserve Base, Willow Grove, Horsham Township, Pennsylvania.
Contract Number N62472-92-D-1296. Contract Task Qtrder Number 0074.

3 July.

EA Engineering, Science, and Technology, Inc. 1998 Sampling and Analysis
Report For Remedial Action At The Navy Fuel Farm, Naval Air Station Joint
Reserve Base, Willow Grove, Horsham Township, Pennsylvania. Contract
Number N62472-92-D-1296. Contract Task Order Number 0074. 11 Junc.

EA Engineering, Science, and Technology, Inc. 1999 Final Report on System
Performance of the Vacuum Enhanced LNAPL and Ground-Water Recovery and
Treatment System At The Navy Fuel Farm, Naval Air Station Joint Reserve Base,
Willow Grove, Horsham Township, Pennsylvania. Contract Number N62472-92-
D-1296. Contract Task Order Number 0074. 14 June.

EA Engineering, Science, and Technology, Inc. 2000 Final Report on System
Performance of the Vacuum Enhanced LNAPL and Ground-Waier Recovery and
Treatment System January 1999 to December 1999 Site 10; Navy Fuel Farm,
Naval Air Station Joint Reserve Base, Willow Grove, Horsham Township,
Pennsylvania. Contract Number N62472-92-D-1296. Contract Task Order
Number 0074. 14 June.

1.2 SCOPE OF WORK

This report presents the system monitoring and ground-water gauging results collected during the
third year of operation of the Vacuum Enhanced LNAPL and Ground-Water Recovery and
Treatment System at the Navy Fuel Farm, NASJRB Willow Grove (January 2000 through
December 2000). Recommendations for improving the remediation system arc also included

along with predicted yearly operation and maintenance costs for the existing remediation system.

1.3 ORGANIZATION OF THE REPORT

This Report on System Performance is comprised of the text, tables and figures in Chapters 1

through 4, and Appendices A through C. The four chapters in this repott include:

Chapter 1: Introduction - Objective, scope and organization of this report.

NASIRB Willow Grove, Navy Fuel Farm System Performance Report
January 2000 to December 2000
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Chapter 2: Ground-Water Gauging Data - Compares historical ground-water

gauging and LNAPL occurrence data to data collected in 2000.

Chapter 3: System Operations - Evaluates system operation for the third year
and recommends changes to the remedial system. Anticipated
annual operation costs arc also cvaluated.

Chapter 4: Conclusions and Recommendations - Summarizes the conclusions
drawn about system effcctiveness, system improvements, and
annual operation costs.

1.4 SITE HISTORY

From 1950 to 1991, two partially buried 210,000-gal JP-4/JP-5 aviation fuel tanks (Tank
Nos. 115 and 116) werc located at the Navy Fuel Farm. A 500-gal underground waste oil tank

and an underground diesel fuel tank were also located at the southwestern corner of the site.

In 1986, a release occurred when Tank No. 115 was overfilled and fuel flowed from the vent
pipe onto the ground. The event was attributed to faulty gauges that registered less fuel than was
actually present. During this same year, a utility trench was excavated along the western
boundary of the site and LNAPL was observed floating on the water within the trench. The area
where the LNAPL was discovered is immediately adjacent to a former drywell. The drywell

accepted water that was periodically siphoned from the bottom of the fuel tanks.

In March 1989, JP-5 jet fuel was detected emanating from two patches of dead grass to the west
of Tank No. 115. As a result, it was decided to empty and remove these tanks. Removal
occurred in 1991. During this time the waste oil and diesel fuel USTs were also removed.
Inspection of the waste oil tank during removal revealed the tank was not intact as holes up to

1 in. in diameter were reported.

Following the completion of removal activities, a new AST system was installed to the east of
the former tank field location. The new tank system at the Navy Fuel Farm consists of
aboveground steel tanks set in a concrete berm. The Navy currently stores potassium acetate in

the new 40,000-gal AST. One of the 210,000-gal ASTs is connected to the boiler house,

NASIRB Willow Grove, Navy Fuel Farm System Performance Report
January 2000 to December 2000
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Building 6, with an underground pipeline and holds #2 fuel oil. The second 210,000-gal AST

remains empty.

The Navy performed a pilot study (March 1994 to October 1996) of remedial alternatives to
address the recovery of LNAPL petroleum products at the Navy Fuel Farm (EA 1996). Based on
results of the pilot study, the Navy proceeded with the expansion of the Vacuum-Enhanced
LNAPL and Ground Water Recovery and Treatment System to include recovery from three
wells (NFFW-2R, NFFW-14, and NFFW-16). The expansion was completed in January 1998
and operation of the remedial action commenced. The system has been operating for three years
and this Report on System Performance assesses system operation for the third year (January

2000 to December 2000).
1.5 PREVIOUS INVESTIGATIONS

Several investigations have been conducted at the Navy Fuel Farm. The Vacuum Enhanced
LNAPL and Ground-Water Recovery and Treatment Systcm was installed as a result of the

following reports and regulations:

e Draft Appendix B, Soil Vapor Contaminant Assessment at NAS Willow
Grove. (EA December, 1988b).

e Interim Report, Electromagnetic Survey, Soil Vapor Contaminant
Assessment, and Revised Field Sampling Plan for Site Inspection Studies at
NAS Willow Grove. (EA March, 1989a).

e Final Report, Environmental Test Boring Investigation at the Navy Fuel Farm,
NAS Willow Grove, Horsham Township, Pennsylvania. (EA June, 1989%a)

e Final Report, Site Inspection Studies at NAS Willow Grove, Horsham
Township, Pennsylvania. Volumes I and 1I. (EA May, 1990)

¢ Final Interim Report on Investigations at the Navy Fuel Farm, NAS Willow
Grove, November 1990 - July 1991. (EA November, 1991).

e Commonwealth of Pennsylvania Department of Environmental Resources,
Ground Water Quality Protection Strategy. (PADER February, 1992).

NASIRB Willow Grove, Navy Fuel Farm System Performance Report
January 2600 to December 2000



Project: 2960074.7200
Page 1-5

EA Engincering, Scicnce, and Technology, Inc. 2 March 2001

Title 25 - Pennsylvania Code Chapter 245 Subchapter D, Storage Tanks;
Corrective Action. August. Commonwealth of Pennsylvania, Environmental
Quality Board (EQB 1993).

Final Report of Interim Site Investigations, Navy Fuel Farm - Willow Grove
NAS. (EA Septembecr, 1993b).

Final Pilot Study Report, Product Recovery Pilot System at the Navy Fuel
Farm, Naval Air Station Willow Grove, Horsham Township Pennsylvania.
(EA, November [996).

Remedial Action Engineering Work Plan for Installation of Remedial Action
System at Naval Air Station Joint Reserve Base, Willow Grove, Horsham
Township, Pennsylvania. (EA, 3 July 1997)

Sampling and Analysis Plan for Remedial Action at the Navy Fuel Farm,
Naval Air Station Joint Reserve Base Willow Grove, Horsham Township,
Pennsylvania. (EA, 20 August 1997)

Sampling and Analysis Report for Remedial Action at the Navy Fuel Farm,
Naval Air Station Joint Reserve Base Willow Grove, Horsham Township,
Pennsylvania. (EA, 11 Junc 1998)

Operation and Maintenance Manual for the Vacuum Enhanced LNAPL and
Ground-Water Recovery System at Navy Fuel Farm, Naval Air Station Joint
Reserve Base Willow Grove, Horsham Township, Pennsylvania. (EA,
October 1998)

NASIRB Willow Grove, Navy Fuel Farm System Performance Report

January 2000 to December 2000
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2. GROUND-WATER AND LNAPL GAUGING DATA

This chapter presents and evaluates the remediation system's effectiveness at achieving the
Remedial Action Objective based on the analysis of ground-water and LNAPL gauging at the
Navy Fuel Farm. Scction 2.1 presents historical gauging data and Section 2.2 presents the

gauging data collected during
2.1 HISTORICAL GROUND-WATER AND LNAPL GAUGING DATA

Ground-water level and LNAPL. occurrence gauging data has been collected from the site
monitoring wells since March 1994 and is presented in Appendix A. Regional ground-water
flow direction has consistently been toward the north-northeast as illustrated in the following

figures:

e Figure 2-1 shows potentiometric surface, or water table elevation, on 4 April 1994 prior to

the opcration of the pilot system.

e Figure 2-2 shows potentiometric surface on 8 December 1995 during the operation of the
pilot system. This figure indicates that the pilot system intercepts ground water and LNAPL

flow from the area of the release (Tanks 115 and 116).

e Figure 2-3 shows potentiometric surface on 21 May 1998 during the operation of the current
remedial system. This figure indicates that the size of the cone of depression has increased

and flow from the area of the release (Tanks 115 and 116) is toward the recovery wells.

The gauging data also indicates a relationship between water table elevation and LNAPL
occurrence. During periods of high water table elevation, LNAPL is present in only a few

monitoring wells. During periods of low water table elevation, the occurrence of LNAPL

NASJRB Willow Grove, Navy Fuel Farm L System Performance Report
January 2000 to December 2000
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increases, both in extent and in thickness of the LNAPL layer observed in the monitoring wells.

The following figures illustrate this relationship:

e Figure 2-4 is an isopach, or LNAPL thickness, map from 4 April 1994 during a period of

Ligh water table elevation. LNAPL was present in only one well (NFFW-6).

e Figure 2-5 shows LNAPL thickness on 21 December 1994 during a period of low water table
elevation. This figure indicates that LNAPL. is present in several monitoring wells. Tt also
indicates that the operation of the pilot system in NFFW-2R has caused LNAPL. to collect

around the recovery well.

e Figure 2-6 shows the LNAPL thickness on 21 May 1998 during a high water table elevation
period. This figure indicates that LNAPL is present only in the recovery wells where the

water table is being depressed by the remediation system,

2.2 CURRENT GROUND-WATER AND LNAPL GAUGING DATA

Three rounds of ground-water level and LNAPL gauging were conducted on the 19 monitoring
wells at the Navy Fuel Farm in 2000. The gauging data are presented in Appendix A. Figures
2-7 and 2-8 show the potentiometric surface maps of the ground water at the Navy Fuel Farm on
11 February 2000 and 26 October 2000, which are considered representative of periods of high
and low water table elevations, respectively. Ground-water flow remains northeasterly with a
cone of depression apparcnt around NFFW-2R, NFFW-14 and NFFW-16. The cone of
depression created by the recovery wells is directly down gradient from the release area (former
tanks 115 and 116) and aids in drawing LNAPL into the recovery wells. The potentiometric

surface maps are consistent with historical data.

Figure 2-9 is an isopach map showing the occurrence and thickness of LNAPL in the monitoring
wells on 11 February 2000. No LNAPL was gauged in any of the site wells during the gauging

event of 26 October 2000, and an isopach map for this date was not prepared. The 11 February

NASIRB Willow Grove, Navy Fuel Farm System Performance Report
January 2000 to December 2000
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. 2000 gauging event was conducted during a period of high water table elevation and only small

amounts of product were present in the recovery wells. The LNAPL gauging data collected in

2000 is consistent with historical data.

NASJRB Willow Grove, Navy Fuel Farm System Performance Report
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3. SYSTEM OPERATIONS

The Vacuum Enhanced LNAPL and Ground-Water Recovery and Treatment System has been
operating since 9 January 1998. As construction of different components of the system was
completed the components were activated. The ground-water recovery/treatment, LNAPL
recovery, and vapor extraction systems were operating by 9 February 1998. The Genesis
SCADA system was not completely operational until 17 April 1998. System data recorded in
2000 is presented in Table 3-1 and Appendix B. Appendix B also includes the operational data
from the start-up of the system in 1998 through 2000.

This chapter reviews the third year of the remediation systems operation. The Vacuum
Enhanced LNAPL and Ground-Water Recovery and Treatment System review is divided into the
three components of the system which operate independently of each other. These components:
the ground-water recovery and treatment system, the LNAPL recovery system, and the vapor
recovery and treatment system are reviewed in Sections 3.1, 3.2, and 3.3 respectively. Each
section includes a review of system operations and recommendations associated with the
continuing operation of the component. Section 3.4 is the projected annual operating costs for

the Vacuum Enhanced LNAPL and Ground-Water Recovery and Treatment System.

3.1 GROUND-WATER RECOVERY AND TREATMENT SYSTEM

3.1.1 System Operation

Between 30 Deeember 1999 and 18 December 2000, the ground-water recovery and treatment
system has recovered and treated approximately 1,437,490 gallons of ground water from wells
NFFW-2R, NFFW-14, and NFFW-16. Between 13-26 July 2000, the system was not operable
due to a malfunctioning module on the programmable logic controller (PL.C), most likely as the
result of a lightning strike. During the rest of the year the ground-water recovery system
operated continuously except for short periods during power outages or shutdowns for routine

O&M.
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Dissolved phase hydrocarbons recovered with the ground water from 30 December 1999 io 18
December 2000 was the equivalent of 0.8 gallons of LNAPL (Table 3-1). The treated ground

watcr is discharged to the base wastewater treatment system.

Ground-water level gauging data (January 2000 through December 2000), Section 2-2, indicates
that the ground-water table is being depressed in the vicinity of the recovery wells. The
depression of the ground-water table induces flow of LNAPL towards the recovery points and
retards migration of dissolved phase petroleum products past the recovery points, north of the

site.

3.1.2 System Sampling

A total of 35 ground-water samples were collected from before (influent), between, and after
(cffluent) the granular activated carbon (GAC) in the water treatment system from 20 January
2000 through 18 December 2000. The objective was to monitor breakihrough of the GACs and
document pre-treatment of the water prior to discharge to the sanitary service. Table 3-2
summarizes the analytical results and the excerpts from the laboratory report are included in
Appendix C. The influent samples indicate that benzene concentrations ranged from below the
laboratory detection limit (ND) to 350 pg/L; total BTEX concentration ranged from 11 pg/L to
2,760 pg/L and naphthalene concentration ranged from ND to an estimated 2,100 pg/L. The
between samples show that benzene was detected during the 23 October, 20 November, and 18
December 2000 sampling cvents at 1 pg/L, 4 pg/L, and 2.9 pg/L, respectively. Based on the
results, it appeared that breakthrough had occurred in the lead carbon and the lead carbon was

replaced in January 2001.

In addition to evaluating treatment of the extracted ground water, the influent sample results can
be used to assess the ground-water quality in the area influenced by the remedial system. The
influent results indicate that throughout 2000, benzene and naphthalene consistently exceeded
the Statewide Human Health Standard Medium Specific Concentration (MSC) for used aquifers

with less than 2,500 mg/L of total dissolved solids (TDS); the most stringent of the Pennsylvania

NASIEB Willow Grove, Navy Fuel Farm System Performance Report
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screening criteria. The MSC for benzene and naphthalene are 5 pug/L and 20 pg/L respectively.
The MSC was for both benzene and naphthalene was exceeded in 11 of the 12 influent samples.
Furthermore, one of 12 samples exceeded the MSC for toluene (MSC=1,000 ug/L). However, as
illustrated in Figure 3-1, the influent benzene concentration has shown a decreasing trend since

1998.

3.1.3 Recommendations

The ground water -recovery system is operating as designed and has induced the flow of LNAPL
toward the recovery wells. However, as discussed in Section 3.2, the LNAPL recovery rate has
decreased and vacuum-enhanced recovery may no longer be effective. Therefore, alternative
LNAPL recovery methods should be considered and as a result the continued depression of the

water table should also be reevaluated.

Influent sample results indicate a decreasing trend in concentrations of petroleum hydrocarbons,
however, the last site-wide ground-water-sampling event was conducted in 1997. At that time
benzene and naphthalenc were reported in samples collected from 2 wells at concentrations
exceeding the Statewide Human Health Standard in accordance with Pennsylvania’s Land
Recycling Program (25 Pa Code Chapter 250), commonly referred to as Act 2 (EA 1998). To
document current conditions and evaluate the effectiveness of continuing water table depression,
current ground water conditions should be evaluated. This could be accomplished by conducting
another ground-water sampling and analysis event on the monitoring wells at the Navy Fuel

Farm. The ground-water samples should be analyzed for volatile organic compounds (VOC).

3. LNAPL RECOVERY SYSTEM

[

3.2.1 System Operation

During 2000 (12/30/99 through 12/18/00), approximately 41.4 gallons of LNAPL was recovered
at the Navy Fuel Farm. This is a 32 percent decrease from the 60.5 gallons recovered in 1999
(12/21/98 through 12/30/99) and an 85 percent decrease in the 282.17 gallons recovered in 1998

NASJRB Willow Grove, Navy Fuel Farm System Performance Report
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(1/02/98 through 12/21/98). Ninety-seven percent of the LNAPL (40.3-gal) was recovered from
well NFFW-2R. The remaining LNAPL (1.1-gal) was recovered from NFFW-14, and no
ILNAPL was rccovered from NFFW-16. LNAPL recovery from the individual recovery wells is
detailed on Table 3-1. As shown in Figure 3-2, LNAPL recovery in 2000 was highest in the
fourth quarter with approximately 16 gallons of LNAPL recovered. LNAPL recovery the rest of
the year fluctuated from approximately 3 to 12 gallons of LNAPL per quarter. Figure 3-3 shows
quarterly LNAPL recovery per well for 2000 and Figure 3-4 shows the total LNAPL recovery
per well since 1998. An examination of Table 3-1 indicates that the 68 percent of the LNAPL

were recovered in 4 time periods as follows:

Dates LNAPL Recovered
2/29/00 to 3/7/00 3.3-gal
3/21/00 to 3/30/00 6.3-gal
6/12/00 to 6/30/00 5.9-gal
11/8/00 to 11/13/00 12.8-gal

Operator observations indicated that these slugs of product were recovered during periods of low

water table elevations

LNAPL recovery was conducted throughout 2000 in well NFFW-2R except between 13-26 July
2000, when the system was not operable due to a malfunctioning PLC module. In addition to
this time period, the LNAPL recovery pumps in wells NFFW-14 and NFFW-16 were not

operable in March and early April when these pumps were being repaired by the manufacturer.

3.2.2 Recommendations

As stated above, the annual LNAPL recovery rate has decreased significantly since system start-
up in 1998. Comparisons of vacuum enhanced LNAPL recovery systems and conventional, or
non-vacuum enhanced systems, indicate that initially vacuum enhanced systems recover more
[LNAPL than conventional systems. However, over time the recovery rate of a vacuum enhanced
system will decrease and approach the LNAPL recovery rate of the conventional system. Based
on the 85 percent decrease in the annual recovery rate since 1998, it appears that continued

vacuum enhanced recovery may not be significantly more effective than conventional recovery.

NASIRB Willow Grove, Navy Fuel Farm System Performance Report
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As a result, it is recommended that the vacuum enhanced and vapor recovery component of the
system be shut down. Furthermore, since most of the LNAPL is recovered in slugs during
periods of low water table elevation it is recommended that the LNAPL be hand bailed from the
recovery wells. Hand bailing would recover the LNAPL that accumulates in the recovery wells
and would eliminate the high cost of product pumip maintenance. LNAPL could be bailed
quarterly with several additional bailing events conducted throughout the year during periods of

low water table elevation and/or low rainfall.

33 VAPOR RECOVERY AND TREATMENT SYSTEM

3.3.1 System Operation

The vapor recovery system recovered the equivalent of 158 gallons of vapor phase LNAPL in
2000, the third year of remedial system operation. However, this estimate is based on
measurements of extracted soil vapor using a photoionization detector (PID} in the field. This
method of measurement is intended for qualitative and not quantitative purposes. Therefore, this
data and the estimate of vapor phase LNAPL recovery must be used appropriately. The amount
of LNAPL recovered from the vapor phase has increased slightly from the first two years of
operation (133-gal recovered in 1998, 137-gal recovered in 1999, and 158-gallons recovered in

2000).

The vapor recovery system complied with the requirements of the air discharge permit the entire
operating period. The discharge permit requires a minimum chamber teroperature of 1410° F
and a maximum effluent concentration of 300 ppm. Results of the monitoring of these system

parameters are included in Table 3-1.
3.3.2 Recommendations
As discussed in Section 3.2.2, vacuum enhanced recovery may no longer be more effective than

conventional or non-vacuum enhanced LNAPL recovery, Therefore, it is recommended that the

vapor recovery system be shut down as discussed in Section 3.2.2.
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3.4 PROJECTED ANNUAL OPERATION COSTS

The projected annual operating costs for the remediation system are based on the actual
operation and maintenance costs for 1999 and 2000. The activities covered under the projected

operating costs include:

Biweekly O&M site visits.

Monthly Before, Between, and Effluent samples from the ground-water
treatment system (36 samples per year) analyzed for BTEX and Naphthalene,
Quarterly gauging of all site wells.

Four unscheduled site visits.

Monthly system operation reports.

A yearly System Performance Report.

Disposal of 500 gallons of LNAPL a year,

Two change-outs of the carbon vessels.

Propane supply for a year.

The cost for these tasks is estimated at $90,000. However, shutting down the vapor recovery
and {reatment system and operating the LNAPL recovery system under conventional or non-
vacuum enhanced conditions could save 20-30 percent. These cost savings would result from
eliminating the cost associated with providing propane as an auxiliary fuel source for the thermal

oxidizer.
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FIGURE 3-2 TOTAL QUARTERLY LNAPL RECOVERY FOR 2000 VACUUM ENHANCED LNAPL AND GROUND-
WATER RECOVERY AND TREATMENT SYSTEM NAVY FUEL FARM, NAVAL AIR STATION JOINT RESERVE
BASE WILLOW GROVE, HORSHAM TOWNSHIP, PENNSYLVANIA
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FIGURE 3-3 QUARTERLY LNAPL RECOVERY FROM INDIVIDUAL WELLS FOR 2000
VACUUM ENHANCED LNAPL AND GROUND-WATER RECOVERY AND TREATMENT SYSTEM NAVY
FUEL FARM, NAVAL AIR STATION JOINT RESERVE BASE
WILLOW GROVE, HORSHAM TOWNSHIP, PENNSYLVANIA
18 R
BNFFW-2R
16 B NFFW-14
14 1 OINFFW-16
o2
5
=~ 10
-
E
Z
2l
6 -
4 ~
| B
0+ : . |
1st Quarter 2nd Quarter 3rd Quarter 4th Quarter
NASJIRB Willow Grove, Navy Fuel Farm Report on System Performance

January 2000 to December 2000



) )
: ’ Project: 2960074.7200
Figure 3-4
EA Engineering, Science and Technology, Inc. 15 February 2001
FIGURE 3-4 LNAPL RECOVERY FROM
VACUUM ENHANCED LNAPL AND GROUND-WATER RECOVERY AND TREATMENT SYSTEM
NAVY FUEL FARM, NAVAL AIR STATION JOINT RESERVE BASE
WILLOW GROVE, HORSHAM TOWNSHIP, PENNSYLVANIA
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TABLE 3-1 ~ SYSTEM REPORT ON VACUUM ENHANCED LNAPL AND GROUND WATER RECOVERY AND TREATMENT SYSTEM
NAVY FUEL FARM, NAVAL AIR STATION JOINT RESERVE BASE
WILLOW GROVE, HORSHAM TOWNSHIP, PENNSYLVANIA

Notes:  VER - Vapor Enhanced Product Recovery.
- Indicates data is not available.

NFFW-2R NFFW-14 NFFW-16 Thermal -Oxidizer Product Recovery
Ground-Water System VER System Ground-Water System VER System Ground-Water System VER System System
Product | Ground-Water Product | Ground-Water Product | Ground-Water Chamber Effluent LNAPL | Vapor Phase | Dissolved Phase Total
Recovered | Recovered | Vacuum | Flow Recovered | Recovered | Vacuum | Flow { Recovered | Recovered | Vacuum | Flow Temperature | Concentration | AllWells | All Wells All Wells All Wells
Total | gpd (psia) | (SCFM) | Total | gpd {psia) | (SCFM) || Total | gpd (psia) | (SCFM) () (ppmv) {zal) (gal) (gal) (gal)
Date Gpm gpm R \ gpm
{gal) |(avg) (gal) l(avg) (gal) |(avg)
1273009 9275 | 049 16 1470 00 11234 | 0.00 12 1470 00 12338 | 000 100 1270 00 3326940 o - 32847 276,09 157 60012
01/06/60§ 92.75 | 0.00 ia 780 74 11231 | 0.00 Iy 1370 00 12338 | 000 116 1470 00 4367780 1410 N 33847 376.09 160 %0015
0(/13/00f 9275 | 660 - X - 11234 | 060 - - - 12338 | 000 N - - 1267780 5 - 32847 270,00 160 60015
01720160 9295 | 0.03 15 1077 129 1234 | 0.00 0 14.70 00 12338 | 0.00 100 1 99 1347383 1410 33 3867 27840 191 608,98
0X/11/60] 9295 | 0.00 i 1% 127 11234 | 660 16 12,70 0.0 12338 | 0.0 1.00 12 5.0 3473720 1410 79 22867 28530 136 61593
0229700 94.15 | 0.07 a5 7,50 56 11234 |_0.00 00 1224 112 | 12338 | 008 1.90 1470 06 1496840 1410 N 32587 20469 201 626,56
03/07/00] 97.45 | 047 28 1100 165 11234 | 06.00 28 12.70 60 12338 | 000 1.80 1470 0 4566820 1410 - 33307 208.53 303 63375
03/15/00} 98.55 | 014 91 1077 i3 112,34 | 0600 09 14.70 0.0 12538 | 000 1.40 1470 0.0 4577380 1410 : 3177 25944 106 63577 |
03/21700) 9855 | 0.00 - X - 112.35_|_6.00 - - - 12338 | 0.00 - - - 577580 0 X 33427 20944 206 63577
03/30/00] 104.85 | 0.70 34 1126 a4 11234 | 0.00 3 1470 05 12338 | 0.00 G50 1270 0o 4725080 T 54 34057 30845 211 65113
04/18/00] 104.85 |_0.00 38 929 175 11234 | 0.00 3 1270 0.0 12338 | 0.00 230 1470 0.0 4881320 1416 27 34057 31447 216 657.20
04728700] 104.95 | 001 21 978 185 11234 | 0.00 09 1470 0.0 12338 | 000 1.70 1470 6o 1962210 1210 96 34067 31888 218 56172
05/10/00] 106.95 | 0.17 - 10.28 03 11233 | 0.00 01 1470 0.0 12338 | 0.00 0.60 1476 6.0 4962490 1410 13 34267 3713 718 67197
05/23/00] 10885 | 0.5 - - - 11234 | 6.00 09 1470 0.0 12338 | 0.00 17 1470 0.0 1988200 0 - 34457 329.40 119 67616
06/12/00] 10945 | 0.03 A 978 119 (1234 | 060 00 1470 5.0 12338 | 000 0.10 1270 00 5018210 1410 N 34517 32940 330 676.77
66/30/00] 11535 | 033 0.5 1077 15 11234 | 000 00 470 0.0 12338 | 000 0.00 1470 0.0 5034050 1210 i3 33107 33322 230 687 49
07/06/00§ 115.35 |_0.00 0 1052 - 11235 | 0.00 00 1470 0.6 12338 | 0.00 0.00 1270 00 5034090 1210 6.7 35107 335.90 2.20 68917
7/16/00{ 116,55 | 012 350 14.70 X 11281 | 605 01 70 2.0 12338 _|_0.00 0.40 1270 00 5050240 0 - 35377 33590 220 690.87
077267004 116.75 |_0.02 05 1420 E) 11294 | 01 05 1470 0.0 12338 | 0.00 150 1370 0.0 5064150 1410 86 35307 33767 221 692.95
07/28700§ 116 75 |_0.00 - 14.70 0.0 11304 | 0.05 0l 175 YA 12338 | 000 0.80 137 0.0 5073310 1410 - 35317 340 69 221 696,06
08/04700§ 11685 | 0.01 73 14.70 0.0 1314 | 001 29 w077 200§ 12338 | 600 160 1370 0.0 5099330 1410 X 35137 31502 331 701.49
38/08/00] 116,85 | 0.00 34 14.70 09 13.14 | 000 o1 11.99 I 2338 | 000 0.99 11.70 0.0 5137070 1410 X 35337 347.87 231 70345
08/15/00§ 11695 | _0.01 38 12.49 703 11324 | 001 ol 1370 00 12338 | 000 040 12.70 0.0 5180990 1410 i3 353157 32837 373 70417
. 087220000 116,95 |_0.00 20 1249 19.0 11334 | ool 13 1470 0.0 12338 | 0.00 120 1270 0.0 5334920 1410 - 35367 35382 125 70973
087287001 116,55 | 000 23 12.49 - 11334 | 600 3% 1270 6.0 12338 | 0.00 0.40 1470 50 5267440 1210 - 35367 35050 336 71551
89/08/06] 116,95 | 0.00 0.8 1322 X 11334 | 0.00 &l 12.70 00 12338 | 000 040 470 0.0 5320040 1210 116 35367 36557 238 72152
09/19/00] 116.95 | 0.00 05 12.98 146 11334 | 060 ol 13.70 00 12338 | 0.00 010 1470 65 5360440 1210 16 35367 37180 239 72876
097257004 116,95 | 0.00 20 1370 0.0 11332 | 6,00 ol 1 121 12338 | 000 010 11,70 00 5390520 1410 64 353,67 37594 229 73190
10/06/00] 116,95 | 0.00 19 1570 0.0 113.34 | 0,00 02 22 166 | 12338 | 600 020 1470 00 5350520 1410 - 35367 378.06 739 734.02
10/11/00§ 116,95 | .00 77 12.70 0.0 11334 | 0.00 03 - - 12338 | 000 1.70 1470 0.0 5415350 o R 353,67 378.06 230 734.02
10712/00] 116,95 |_0.00 36 1270 0.0 11334 | 0,00 s 101 6 | 12338 | 0.00 Li0 14.70 a0 5423160 1410 - 353,67 37812 230 734.08
10/19/00] 116.95 | 0.00 23 14.70 00 11334 | 0.00 20 1077 176§ 12338 | 0.00 140 470 0.0 5476160 1316 - 35367 38266 331 738.63
10726/60] 116,95 | 0.0 - - - 11338 | 0.00 - - - 12338 | 0.00 - - - 5476160 6 - 38266 231 738.63
T1703/00] 116,95 | 0.00 4 1170 0 11334 | 0.00 8 1% - 12338 | 000 290 1370 00 5544870 1410 - 39282 232 74881
11708100 116.95 | 0.00 15 13.70 00 113,34 | 060 05 11.26 193§ 12338 | 0.00 240 1470 00 5539820 1410 X 39562 232 75161
L1/09/60) 121.45 | .50 i3 22 0.7 11334 | 000 08 1470 0.0 12338 | 000 210 1376 0.0 5562520 1410 - 35817 306,30 %] 756 88
L/13/00] 12965 | 205 18 12.73 145 U344 | 002 08 1470 60 12338 | 000 150 470 0.0 5574000 1410 X 36647 30894 232 7677
L1726/00] 130.05 | 006 EX] 1298 171 11345 | 6.00 23 1470 0 12338 | 000 170 1470 0.0 5593530 1416 - 36687 40363 233 77282
11/27/00) 132,15 |_0.30 14 1273 205 11344 | 0.00 07 1470 0.0 12338 | 000 180 117 0.0 5610080 1410 68 36897 409 50 233 780,80
12004700} 132.15 | 0.00 17 1322 195 11344 | 000 10 1270 5.0 12338 | 000 140 1370 I 5628150 1410 112 36897 41797 734 78927
1215/00§ 13225 | 001 3 1273 fo.2 1344 | 000 15 1470 0.0 12338 | 0.00 170 1470 0.0 5656230 1410 77 36907 438,07 235 799,18
12/18/00§ 13305 | 027 10 12.7: 170 11344 | 0.00 p) 1270 0.0 12338 | 5.0 110 1470 0.0 3664430 1410 - 36987 42807 137 850,31

. M:\Dump\Table3-1new.doc
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TABLE 3-2 SUMMARY OF ANALYTICAL RESULTS FOR GROUND-WATER SAMPLES COLLECTED AT
NAVY FUEL FARM, NAVAL AIR STATION JOINT RESERVE BASE

WILLOW GROVE, HORSHAM TOWNSHIP, PENNSYLVANIA
JANUARY 2000 - DECEMBER 2000

Location Date Benzene Toluene Ethylbenzene | Total Xylenes | Total BTEX | Naphthalene
{ng/l) {pg/l) {ugfly {rgf) {pglt) (ug!)
PADEP MSC 5 1000 700 10000 - 20
Influent 01720/00 350 D 1200 D 620 D 590 D 2760 550 D
02/16/00 93D ND 230D 38D 361 210 D
03/21/00 41D ND 100D 23D 164 150 D
04/18/00 31 ND 100 13 144 110
05/23/00 11 ND ND ND 11 ND
06/12/00 20D ND 68 D 18D 106 150 D
07/20/00 17 ND 2 4 23 42
08/15/00 46 2 140 22 210 130
09/15/00 43 ND ND ND 43 100
10/23/00 24D ND 17D 5D 46 89D
11/20/00 22 2 69 8 99 150
12/18/00 ND ND 480 *| 1471 600 I 21001
Between 01/20/00 NS NS NS NS NS NS
02/16/00 ND ND ND ND ND ND
03/21/00 ND ND ND ND ND ND
04/18/00 ND ND ND ND ND ND
05/23/00 ND ND ND ND ND ND
06/12/00 ND ND ND ND ND ND
07/20/00 ND ND ND ND ND ND
08/15/00 ND ND ND ND ND ND
09/19/00 NG ND ND ND ND ND
10/23/00 1 ND ND ND 1 ND
11/20/00 4 ND ND ND 4 ND
12/18/00 2.9 ND ND ND 2.9 ND
Effluent 01/20/00 ND 3 ND 2 5 ND
02/16/00 ND ND ND ND ND ND
03/21/00 ND ND ND ND ND ND
04/18/00 ND ND ND ND ND ND
05123100 ND ND ND ND ND ND |
06/12/00 ND ND ND ND ND ND
07/20/00 ND ND ND ND ND ND |
08/15/00 ND ND ND ND ND ND |
09/19/00 ND ND ND ND ND ND
10/23/00 ND ND ND ND ND ND
11720700 ND ND ND ND ND ND
12/18/0D ND ND ND ND ND ND
Nofte: ND = Analyte not detected *| = Estimated value due to hydrocarbon interference

NS = Analyte not sampled D = Sampled was diluted before analyses
PADEP MSC = Pennsylvania medium specific concentration for ground water; statewide health standard.

table3-2 final
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4. CONCLUSTONS

The remedial action objective for the Navy Fuel Farm is LNAPL recovery. Operational data was
reviewed to assess the effectiveness of the Vacuum Enhanced LNAPL Recovery and Ground-
Water Recovery and Treatment System. The following conclusions have been made through an

examination of the performance of the remediation system:

e System operation has developed a cone of depression around the recovery wells and

the system has captured and recovered LNAPL.

¢ Approximately 41-gal of LNAPL was recovered in 2000.

o LNAPL recovery has decreased significantly (85 percent) since 1998.

e In 2000, most of the LNAPL (68 percent) was recovered during periods of low water

table elevation and/or low rainfall.

o Recoverable amounts of LNAPL remain in the subsurface.

e Vacuum enhanced LNAPL recovery may no longer be cost effective at this site.

Based on the conclusions listed above, continued LNAPL recovery is appropriate. However,

after 3 years of operation it is likely that the advantages of vacuum enhanced recovery are no

longer being realized. Furthermore, future remedial efforts at this site should be conducted in
accordance with Pennsylvania’s Land Recycling Program (25 Pa Code 250), more commonly
known as Act 2. Therefore, based on operational data and regulatory requirements, the

following actions are recommended:

e Suspend operation of vacuum-enhanced recovery by shutting down the vapor

recovery and treatment system.

NASIRE Willow Grove, Navy Fuel Farm System Performance Report
January 2000 to December 2000
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. e Collect ground-water samples from site monitoring wells and analyze for VOC to

document current conditions.

e Continue LNAPL recovery via water table depression and hand bailing on a guarterly
basis with several additional bailing events conducted during periods of low water
table elevation and/or rainfall.

e Pursue site remediation/closure under Act 2 with PADEP.

These recommendations will minimize cxpenditures while the requirements for additional

remedial actions under Act 2 are assessed.

NASIRB Willow Grove, Navy Fuel Farm v System Performance Report
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APPENDIX A

GAUGING DATA

- indicates that data is not available.
* indicates that the product meters ran backwards due to the vacuum on the well. No
product recovery information is available for this period.



Well ID: NFFW-1
TOC: 31118 ft amsl
Ground: 309.78 ft amsl
Depth of Well:  28.88 ft bgs
Depth to Screen 8.88  ft bgs
Depth To | Depth To| LNAPL Corrected LNAPL | Total LNAPL
Gauge Date LINAPL Water | Thickness | GW Elevation | Recovered | Recovered Comments
(ft) (ft) {ft) (ft amsl) (gal} (gah)
03/30/94 - 11.60 06.00 299.58 - - Lock 2C22 is rusty
04/04/94 - 11.80 0.00 299,28 - -
04/06/94 - 12.12 0.00 298.06 - -
04/07/94 - 12.30 0.00 298.88 - -
04/12194 - 12.83 0.00 298.35 - -
04/20/94 - 13.04 0.00 298.14 - -
04/27/94 - 13.31 0.00 297.87 - -
05/04/94 - 14.47 0.00 297.01 - -
05/12/94 - 14.20 0.00 296.98 - -
05/13/94 - 14.27 0.00 296.91 - -
05/16/94 - 14,54 0.00 296.64 - -
05/24/194 - 15.35 0.00 295.83 - -
05127194 - 15.60 0.00 295,58 - -
06/03/94 - 16.35 0.00 294.83 - -
06/15/94 17.20 17.21 0.00 293.98 - -
06/16/94 17.29 17.30 0.01 293.89 - -
O7/01/94 19.11 19.16 0.05 292.06 - -
07/13/94 20.92 21.10 0.18 290.24 0.25 0.25 Bailed 0.25 gal
08/06/94 - 17.42 0.00 2983.76 0.25
08/17/94 - 17.68 0.00 293.50 - 0.25
08/30/94 - 16.20 0.00 294.98 - 0.25
09/08/94 - 16.46 0.00 294.72 - 0.25
08/14/94 - 17.07 0.00 294.11 - 0.25
09/19/94 - 17.63 0.00 293.65 - 0.25
09/30/94 - 17.88 0.00 293.30 - 0.25 Odor
10/17/94 20.27 20.33 0.06 290.90 - 0.25
10/25/94 21.42 21.56 0.14 289.74 - 0.25
11/11/84 23.20 23.55 0.35 287.93 - 0.25
11422194 23.22 23.56 0.34 287.92 - 0.25
12/07/94 21.19 21.46 0.27 289.95 - 0.25
12/21/94 19.46 19.70 0.24 291.69 - 0.25
01/04/95 19.32 19.48 0.18 291.84 - 0.25
01/16/95 17.79 17.88 0.09 293.38 - 0.25
01/23/95 - 16.87 0.00 294.31 - 0.25
02/16/95 - 16.94 0.00 28424 - 0.25
02/28/95 - 15.96 0.00 295.22 - 0.25
03/10/95 - 14.80 0.00 296,38 - 0.25
03/29/95 - 14.84 0.00 296.34 - 0.25
04/04/95 - 15.24 0.00 265,94 - 0.25
04/27/95 - 16.49 0.00 294.69 - 0.25
05/11/95 - 16.50 0.00 294.68 - 0.28
05/24/95 - 16.85 0.00 294.33 - 0.25
06/15/95 - 17.35 0.00 203.83 - 0.25
06/29/95 - 18.11 0.00 203.07 - 0.25 Sheen
07/06/95 - 18.90 0.00 202.28 - 0.25
07/25/95 20.01 20.02 0.01 291.17 - 0.25
08/01/95 20.34 2043 0.09 290.83 - 0.25
08/21/95 23.10 23.42 0.32 288.04 - 0.25
09/14/95 24.08 24.18 0.10 287.09 - 0.25
09/28/95 22.55 22.65 0.10 288.62 - 0.25
10/06/95 21.08 21.14 0.08 290.09 - 0.25
10/25/95 - 16.17 0.00 295.01 - 0.25
11/21/95 - 12.87 0.00 298.31 - 0.25
12/08/95 - 14,11 0.00 297.07 - 0.25
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Well (D

TG

Ground:

Diepth of Well:
Depth to Soreen

NFFW-1
31t1.18
309.78

26.68
5.88

ft amsl
ft amst
it bys
ft bgs
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Dapth To | Depth To|  LNAPL Corrected LMAPL | Total LINAPL
Gauge Date LNARL Water | Thickness | GW Elevalion | Recovered | Recovered Comments

{it} {fy (i (ft amsl) {galj {gnl}
12021495 - 4,18 0.00 297,03 B 0.25
1423196 - .60 208,20 - (.25
G206 - 0.00 299,18 - 0.25
Gl - (.00 297.93 - 0.25
34/089/88 - 0.00 296.3¢ - 0.26 Maw Sysierm Started
G168 - 0.00 206 .42 - 0.25
Q220198 - 0.00 297.61 ~ .25
Q242TISE - 0.00 298.31 - 0.25
03167986 - .00 298,18 - 0,25
OBA21/98 - 0.00 296,60 - 0.25
QB 14188 - 0.00 261,94 - 0.25
10/14/G8 - 19.63 0.00 201.55 - .25
12421498 23.85 23.97 .12 287.11 - 0.25
01/13/99 21.29 21.30 .01 289.87 - .25
GE/28/a9 - 18.77 .00 292 .41 - 0.25
107199 = 15.00 .00 206,18 B 0.25
Q200 - 11.67 0,00 296,81 - 0.25
0&/18/00 13.01 13.02 .01 208.15 - (.25
126100 - 16.88 0.060 284.50 - 0.28




weltiD:  NFFW-2R  (Recovery Well)
TOC: 313.97 §t amsl
Groung: 31253 ftamsl
Depth of Welt: 35.50 fthgs
Depth to Screen 5.50 ftbgs
DepthTo | Depth Top LNAPL Pressure Somected LNAPL Totat LNAPLY Ground-water | Ground-water |Vacuum Flow
Gauge Date LNAPL Water | Thickness| Transducer | GW Efevation| Recovered Recovered | Flow Rate Recovered | atvault] Rate | Concentration Comments
8] {ft) jtid] {ftamsly {gai) {gal) (gpm} {gal) {psia) | (SCFM) (ppmv)
033004 - 12.58 000 302.57 - - - START WELL @ 1500
313184 - 13.50 0.00 30165 B 2.00 125 5} 1400 HOURS, PUMP AT 135 FT
0404194 - 13.50 .00 301.85 - 4.00 - NEED TO RESURVEY WELL
04/04/04 24.49 2470 430 290.71 - 8.00 5.00 7122 1400 HOURS, PUMP RESET AT 17.5FT
07/04/04 - 17.50 0.00 297.85 - 09.00 - 1100 HOURS
07/04/54 - 19.50 0.00 285.65 - 0.00 4.50 12212
04/12/94 - 2008 0.00 29507 0.57 0.57 6.00 42122 Loweared pump o approx 2172 %
04/20/94 - 18.73 0.00 29842 - 457 4.00 87452 Pump nat running
Q4127194 - 16.25 9.00 2968.90 .28 088 £5.00 89052 Lowered pump 1.5 8
O5/04/94 - 1675 .00 288.40 0.85 4.80 94562 fowered pump about 10 182 1
05/12/94 16.00 16.02 0.62 28815 - .88 9.00 87328 SYSTEM ALARM LIGHT ON, PUMPS OFF
05/13/94 16.23 1825 002 29892 - 088 0.00 - 1130 HRS, PUMPS TURNED BACK ON
g5/13i94 2350 23.52 0.02 28185 - 0.88 - 97402 1300 HRS
05/16/04 2421 2423 0.02 290.84 42.48 4323 2.50 108562 1205 HRS
05/24/34 2448 27.98 2.89 280.58 34.68 78.01 18937
05/27104 27.41 27.42 0.0 287.74 92,98 170.99 1.00 131602 1200 haurs
1200 brs, Product pump tumed on, vasuum
06/03/24 - 26.75 0.00 28840 4476 21875 147 143542 enhanced tested for 2 hours
DB/O7Ie4 - - - - - 21675 1.714 148159 1650 hrs;, 7.5" Hg vacuum
06/07/04 - - - - - 21575 - 1481862 171@ hrs; Decraased vacuum to 2.8 Hg
08/07/84 - - - - - 21575 - 148162 1718 bhrs
0B/G7/g4 - - - - - 21875 - 148182 1736 hrs
08/07/34 - - - - - 21575 0.60 148188 1745 hrs
06/07/24 - - - - - 215.78 1.36 148222 1810 hes
06/07/94 - - - - 1921 23406 1.0¢ 148232 1820 hrs
(8/07/94 - - - - 10.53 24549 .67 148242 1835 hrs
06/07/94 . - - “ - 245.49 147 148277 1905 hrs
06/08/94 28.93 2694 a0 288.22 14.28 25977 £.00 148961 0745 hrs
06/08/34 - - - - - 25977 a.80 149188 1200 hes
06/15/94 2353 2372 0.19 29160 240 262.37 - 150232 1214 hrs: Tum on vacuum anhanced system
06/16/04 - - - - - 262.37 2.1ie 150247 1217 hrs; approx 4" Hg vacumm
06/15/94 - - - - - 262.37 3.50 156254 1219 hrs
0B/15/94 - - - - - 262.37 0.75 150257 1223 hrs
06115194 - - - - 26237 230 150264 1226 tws
{6115/94 - - - - - 262.37 2.05 150363 1245 trs
06/15/94 - - - - - 26237 1.39 150407 1400 hrs; shut off vacuum system at 1510
0B/16/94 - 2650 8.00 28835 855 267.62 0.52 151026 0948 hrs; Started vacuum at 4° Hyg
06/16/94 ~ - - 287.82 042 151031 1000 hrs
08/16/84 - - - - - 287.92 1.17 151038 1006 hrs
06/16/94 - - - - - 267.92 3.10 151044 1915 hours
06/15/94 - - - - - 28792 1.20 151082 1030 nours
06718194 - - - ~ - 267.92 45.73 151973 1045 hours
06/20/94 - - - - 1282 28044 0.28 162666 1030 hrs
1040 hrs; Reconfigure system o place moisture ¥ap
062134 - - - - 492 28536 817 152610 before carbon
1515 hrs, Start up vacuum enhanced system 2t 3
0821194 - - - - - 28536 a1 152951 Hg; New air carbons
1810 hrs; 89.5% ireatment after ist carhon-100%
08i21/94 - ~ -~ - - 285.36 .27 152656 after 2ned carhon
uLoveton\ProjectsiFederaliDODNavyiprojects 286007 4\REPORTSHISTORIC . XLS NFFW.2R, 17282001
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Well iD:  NFFW-2R  {Recovery Wall
TOC: 313.97 ft ams!
Ground: 31252 ftamsi
Depth of Wetl: 35,50 ft bgs
Depth to Soreen 5.50 it bgs
Depth To  { Depth T LNAPL Coreacted LNARL Total LNAPL) Ground-water | Ground-water | Vacuum
Gauge Date LNAPL Water ] Thickness GW Blevation Recovered Recovered | FlowRate Retovered | at'Vault Concentration Comments
{t it i} {framsi) igal} fgal) {gpon) igal) {psia) fppmvy
acuum recovery syslem nmning, COULD NOT
08/21/65 - - 0.00 NG - 128113 348509 OPEN
06/14/95 - Dry 220 Dry - 129113 348580¢ Vatuum recovary system nunning
Q02845 29.73 3259 286 285905 - 1291.13 348509 Vacuum recovery system running
10/08/95 26 55 2798 144 288.42 123 129237 348509 yacuum recovery system runing
10/18/95 2578 27.46 1.71 28918 16.08 1308.44 358462 Vacuum recovery syatem running
10:25/95 2662 2672 Q.10 2pe.sz2 4,30 121275 350308 Vacuum recovery system running
1429/98 17.86 17.60 Sheen 207.58 - 131275 433812 'vac system off
12/08/%6 2071 21.05 4.34 284.40 - 131275 515782
12121198 16.2% 16.32 008 208.91 - 131275 £34802
01/23/66 - 1438 [Vl 300.8C - 131278 534851 ting Frozen
02i09/95 17.55 780 .20 267.52 - 9312718 538362
02/19/98 - 17.00 0.00 298.15 - 131275 502852
G1/02/98 - - G048 NG - 00008370} 131275 - - - New System Started
01:09/88 - 15.38 GO0 288.58 - 98%983.70 - - - -
01/09/48 26,18 26.30 812 28787 - 899883.70 800 - - -
01/13/68 - 28.90 4.00 287.07 3.40 99987, 10 300 - - -
{01720/38 - - 0.0 NG 470 999991.50 320, 250 - ~ -
01/28/98 - - 0.00 NG 5.20 999897.00 1326.05 - - -
02102/88 - - 0.00 NG - 999007 .00 132608 - - -
02:09/08 27.38 2741 0.05 28652 0.50 999997.50| 1326.55 - - - -
02/18/98 “ - 2.00 NG - 99%007 80| 1328.58 330 - 12.4 18%
0220158 2280 2635 3.45 28453 - 900007 80 132653 3.00 - 127 538
02/23/98 - - Bt Hel 383 110} 133018 2.80 - 125 725
02127188 2498 25.07 .08 28882 1.50 280 133188 - - 126 -
§3:02/08 2378 2379 Q.04 280.15 .27 2871 133192 - - 120 -
03/08/88 2208 22.18 210 20172 - 287} 133182 370 137 122 486
02100/58 23.08 23.45 Q.38 280.21 2.87 133182 3.80 27308 - -
0311388 17.42 17.48 4.03 29648 - 287 133182 370 27800 1.5 -
Product meter went hackwards due o Vacuom at
0315788 - 18.34 .00 2§5.83 M 904083.00)  1331.52 240 20089 139 230 vaul¥Groundwater pump off
Product meter went backwands due 10 Vatuom at
(43/23/28 - - 00 NG h 952860.00f 133182 - - 125 - vault
Q4/02/58 - 10.74 .00 303.23 - 952869001 1331.82 - - 1290 -
Q4/13/08 - 11.02 a0 30285 - 9G2860.00f 1331.52 - - 138 145 105
Cleaned streen on product pumpy installed Sow
DANITISE - - 0.00 NG - 962869.00f 1331.82 200 29599 130 137 288 meter
Q4122168 - - 0.00 NG - 982888.001 133182 - i32 122 -
05/05/68 2397 25.00 1.03 288.07 - 6288480 133192 - - 137 148 940
05/21/98 17.40 17.42 .02 26653 330 992868.10] 133522 - - 115 88 160
05/28/88 ~ - 0.00 NG 408 292868.18] 133530 - 123028 132 k4] - RW-2R not operating {variable frequency drive}
05/12/98 1355 1380 Q.08 30033 - 962868.18] 133530 - 123151 132 74 - RW-2R not operating {variable frequen
96/23/88 - 1470 0.00 289.27 - 992868.18] 1335.3G - 123512 - - Fulted pump, melor siezed ug, sl under wamanty
07/10/98 15,20 153.21 g1 20875 - 99288810 133530 0.60 123912 14.0 396
07/28/98 - 000 NG - 9e2868.10] 133530 - -
7i31408 - - 400 NG - 992868.10] 133530 - 128313 - -
0B/05/98 - - a9 NG - 902868.10]  1335.30 - - - -
08/14/98 2084 9 1.07 291.13 8.40 G9RBTE.ED] 13437 - - 120 -
08/27/98 2703 2705 0.02 286.80 3000 962608.60] 137370 - - 13.7 530

WoveloniProjects\FederalDODWNavy projectsi2e8007 4 REPORTSHISTORIC XLE
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Wall1D: NFFW-2R  (Recovery Well}
TOC: 31397  ftamsl
Ground: 31253 ftamst
Depth of Well: 35.50 fihas
Depif 1o Screen 5.50 fthgs
DepthTo | Depth ol LNAPL | Pressure Corrected LNARPL Total LNAPL| Groung-water | Ground-water |Vacuum | Flow
Gavge Date LNAPL Water | Thicknaess{ Transduser | GW Blevation]| Recovered Recovered | Flow Rats Recovered | atVaulti Rate [ Conceniration Comments
s ®) L] (ftamsi) {gal) (ga fgpr) (gal} {psiay | (SCFM) {epe}
03/23100 - - 0.00 481 NG 190 1478 142160 - 176387 - . -
a6/12108 - - 0.00 41.8 NG .60 1530] 142220 240 1877290 28 149 -
CB/30:00 - 16,16 0.00 450 29881 580 21201 142810 0.00 193150 1.8 16 288
G7/06/00 - - 206 - NG - 21.20] 142810 0.00 - 10.5 - 262
G7/16/00 30.01 30.02 0.01 385 283.94 1.20 22400 142930 2500 2335800 147 - 1]
G7/28100 - - Q.00 368 NG 0.20 2260] 142830 09.90 2783960 142 10.8 384
07/28/00 - - 000 387 NG - 2260| 142080 - 2702450 147 0.0 .
08/04/00 - - .00 402 NG 0.10 2270} 142960 240 2873600 147 4.0 -
080810 - - 0.0¢ 376 NG - 22701 142880 2.40 307920 147 60 303
08/16400 3060 30.80 20 381 283.00 0.10 2280} 142079 3.80 3098800 125 203 412
08/22i00 30.36 3037 a0l 309 28389 - 2280} 142070 2.00 3188200 128 18.0 -
0828100 3147 31.19 892 36.8 28276 - 2280 142870 230 3266200 125 - -
06/08:00 30.07 30.08 0.014 32 283.88 - 22801 142870 80 3338500 132 13.8 268
09/19/00 30.15 30.16 .01 3738 28380 - 22.3¢ 42270 0.50 3377020 130 14.6 288
0842500 31.04 3102 0.01 369 282.94 - 22801 142970 200 3421800 147 ao -
10/06/00 30.00 30.01 0.0 383 28395 - 2230] 142070 1.80 345776C 147 0.0 -
11400 2816 2818 0.02 463 8377 - 2280)F 142870 270 3365080 147 0.0 -
10/12/00 20.80 29.62 0.02 44.7 28433 - 22861 142070 280 3484540 t47 0. -
1071800 - 28.81 0.60 388 284.08 - 22801 142870 230 3584080 147 44 -
10/26/00 - - 0.00 - NG - 2280 142870 - - - - -
11403400 30.12 30.13 am 379 283.83 - 22.80) 142970 1.60 3697140 147 0.0 -
11/08100 20.30 29.41 011 370 28446 - 2280 142070 1.50 3732630 147 a0 -
11/09/G0 27186 2726 Q.10 352 286.62 450 27.306} 143420 1.50 3729600 122 207 -
11113100 28.98 2899 003 346 28485 820 35500 144240 1.80 3769545 127 145 -
1120100 27.03 2708 0.06 356 286.83 040 3590) 144280 233 3821130 13.0 171 -
1270 28.11 28.14 003 338 285.80 240 3800) 1s44380 140 3878920 127 205 440
12/04/00 2822 2827 0908 339 285.66 - 3800) 144490 170 3926480 132 185 511
12/15/00 2802 28.08 0.04 34.0 284.88 0.1 38.40] 144500 310 403560 127 18.2 510
12118400 28.88 29.04 0.16 34.0 284.79 (.80 38.90{ 144580 2.00 ADs4490 127 170 -

ubovetonProjecisiFederalDODMavYRrojects 206007 4\REPORTSHISTORIC XLE
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Well ID: NFFW-3
TOC: 324.08 ft amsl

. Ground: 321.92 it amsl

Depth of Well: 26 ft bgs
Depth to Screen 6 ft bgs
Depth To [ Bepth To[ LNAPL Corrected LNAPL | Total LNAPL
Gauge Date LMNAPL Water | Thickness | GW Elevation] Recovered | Recovered Comments
{ft) (ft) {ft) (ft amsl) {gal) (gal

03/30/94 - 12.18 0.00 310.40 NO LOCK
04/04/94 ~ 12.77 0.00 309.81
04/12/94 ~ 9.84 0.00 312.74
04/20/94 - 14.25 0.00 308.33
05/12/94 - 17.03 0.00 305.55
05/24/94 - 19.35 0.00 303.28
06703704 - 23.40 .00 299.18
07/01/94 - 28.25 0.00 29433
07713194 - Dry 0.00 Dry
(08/05/94 “ 23.26 0.00 299.32
08/17194 B 25.90 0.00 296.68
08/30/94 - 19.72 0.00 302.86
09/08/94 - 22.39 0.00 300.19
09/19/94 - 27.90 0.00 294.68
09/30/64 - 28.18 0.60 294.40
10/17/94 - 28.20 0.00 294.38
10/25/94 - 28.19 0.00 294.39
1711794 - 28.21 0.00 29437
11422194 - 28.21 0.00 294.37

. 12/07/84 - 28.17 0.00 294.41
12/21/94 - 28.19 0.00 294.39
01/04/95 - 28.18 0.00 204.40
01/23/95 - 2576 0.00 296.82
02/16/98 - 24.77 0.00 297.81
02/28/95 - 21.06 0.00 301.52
03/10/95 - 16.64 0.00 305.94
03/29/95 - 16.48 0.00 306.10
04/04/95 - 17.40 0.00 305.18
04/27/95 - 21.42 0.00 301.16
05/11/95 - 21.83 0.00 300.75
05/24/95 - 23.29 0.00 299.29
06/15/95 - 2712 0.00 285.46
06/29/95 - 28.22 0.00 294,38
Q7106195 - 28.14 0.00 294.44
07125/95 - 28.15 0.00 294.43
08/01/95 - 28.20 0.00 294.38
08/21/95 - Dry 0.00 Dry
09/14/95 - Dry 0.00 Dry
09/28/95 - Dry 0.00 Dry
10/06/95 - 23.79 0.00 298.79
10/25/95 - 15.80 0.00 306.78
1121/95 - 13.21 0.00 309.37
12/08/95 - 15.00 0.00 307.58

. 12/21/95 ~ 15.01 0.00 307.57
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Wl 1

TOG:

Girourd:

Uiepth of Well.
Depth to Soreen

NFFW-3
324.0¢
32t.92

26

[

ft amsl
ft amst
it hos
fi bgs

Daepth To | Depth Top  LNAPL Corracted LHAPL | Total LNAPL
Ciauges Date LNAFL water | Thickness | GW Elevation| Recovered | Recoverad Commanits
ift) {ft} {ft) {ft amst} {oal} {gat}
- 12.26 0.00 310.32
- 12.88 0.00 309.70
- 13,84 0.00 308.64
G1/09/98 - 17.33 0.00 306.75 - 0.00 Mew System Started
D220/98 - 13,39 0.00 310.89 - 0.00
052198 - 1342 0.00 310.96 - .00
1272188 - Dy .00 Diry - 0.00
G1/13/89 - Dy 0.00 Dry - .00
(628195 - Dy 0.00 Dry - 0.00
1007859 - 13.97 0.00 3ot - 6.00
02011700 - 12.02 .00 312.06 - 0.0¢
08/1500 - 18.04 0.00 306.04 - 6.00
12600 - 1577 .00 308,31 - .00

sLovetomProjects\FederalDODMNavy projects\ 298007 AREPORTSUISTORIC XLE
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Well ID: NFFW-4
TOC: 320.61 ftamslt
. Ground: 320.98 ft amsl
Depth of Well: 26 ft bgs
Depth to Screen 6 ft bgs
Depth To | Depth To] LNAPL Corrected LNAPL | Total LMAPL.
Gauge Date LNAPL Water | Thickness| GW Elevation| Recovered | Recovered Comments
(ft) (fty (ft) (ft amsl) {gat) (gal)
03/30/84 - 8.39 0.00 318.47 NO LOCK
04/04/94 “ 8.27 0.00 318.59
04/12/94 - 9.93 0.00 316.93
04/20/94 - 14.27 0.00 312.59
05/12/94 - 15.02 0.00 311.84
05/24/94 - 17.85 0.00 369.01
(06/03/94 - 2215 0.00 304.71
07/01/94 - Diry 0.00 Dry
07/13/94 . Dry 0.00 Dry
08/05/94 - 24.35 4.00 302.51
08/17/94 - Dry 0.00 Dry
08/30/94 - 21.58 0.00 305.28
09/08/94 “ 23.07 0.00 303.79
09/19/94 - 24.36 0.00 302.50
09/30/94 - Dry 0.00 Dry
10/17/94 - Dry 0.00 Dry
10/25/94 - Dry 0.00 Dry
1111784 “ Dry 0.00 Dy
. 1122194 - Dry 0.00 Dry
12107/94 - Dry 0.00 Dry
12/21194 - Dry .00 Dry
01/04/95 - Dry 0.00 Dry
01/23/95 - 23.89 0.00 302,97
02/16/95 - 23.81 0.00 303.05
02/28/95 - 21.66 .00 305.20
03/10/95 - 16.02 0.00 310.84
(13/29/95 - 14.47 0.00 312.39
04/04/95 - 15.43 0.00 31143
04/27/95 - 19.81 0.00 307.05
05/11/95 - 20.62 0.00 306.24
08/24/95 - 21.87 0.00 304.99
06/15/95 - Dry 0.00 Dry
06/28/95 - Dry 0.00 Dry
67106195 - Dry 0.00 Dry
07/25/95 - Dry 0.00 Dry
08/01/95 - Dry 0.00 Dry
08/21/95 - Dry 0.00 Dry
09/14/95 - Diry 0.00 Dry
09/28/95 - Dry 0.00 Dry
10/06/95 - 23.93 0.00 302.93
10/25/95 - 16.73 0.00 310.13
11/21/95 - 10.49 0.00 316.37
12/08/95 - 11.96 0.00 314.90
12721795 - 12.03 0.00 314.83
. 01/23/96 - 8.17 0.00 317.69

\oveton\Projects\FederaRDODWNavy\projects\296007AREPORTSWHISTORIC.XLS Page 1 of 2




Well 1D NFFW-4
TOC: 32081 ftams!
Ground: 320,98  {t amsl
Depth of Well: 26 ft bgs
Diapth o Screen 6 ft bgs

Depih To | Depth To]  LNAPL Corrected LNAPL | Total LNARL

Giauge bote LHAPL Water | Thickness| GW Elevation | Recovered | Recovered Commants
{1t} (¥t} {ft} {ft amsl) {gal) {ualy

02108786 - 8,81 0.00 318.08
G21990 - 10.32 0.00 316.54

40 - 14.40 0.00 306.21 - 0.00 Mew System Started
0141 " 13.89 0.00 306,72 - 0.00
- 3.64 0.00 311.97 - 0.00
- 4.64 3.00 311,97 - 0.00
- 11.73 0.00 308.88 - 0.00
B Dy 0.00 Dy - 0.00
- Diry 0.00 Diry - 02,00
/1399 B Dry 6.00 Dy - 0.00
05/28/49 - Dry 0.00 Dry - 0,00
10/07/8% - 10.4% 0.00 310,12 - 0.00
0244100 - 9.97 0.00 310.64 - 0.00
Q81500 - 15.68 0.00 304.93 - 0.00
10426400 - 13.34 0.00 3067.27 - 0.00
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Well I NFFW-5
TOC: 316.84 ftamsl
Ground: 314.94 ft amsl
Bopth of Well: 26 ft bgs
frapth to Sereon 6 ft bgs
Depth To | Depth To|  LNAPL Corrected LNAPL | Total LMAPL
Gauge Date LNAPL Water | Thickness | GW Elevation | Recovered | Recovered Comments
(ft) )] {f (it ams) {gahy {gal)

03/30/94 - 340 0.60 313.48 - “ NG CAP OR LOCK
04/04/94 - 5.89 0.00 310.98 - -
G4/12/94 - 4.13 0.00 312,75 - -
0:4/20/94 - 11,50 0.00 305,38 - -
05/12/94 - 12,12 Q.00 304,76 - -
05/24/94 - 13.85 Q.00 303.03 - B
06/03494 - 15.48 0.00 301.40 -

07101794 - 12.64 0.00 304.24 -

Q7/13/94 - 20.95 0.00 20592 - -
08/05/94 - 13.28 0.00 303.60 - -
08/17124 - 14,23 0.00 302.65 - -
08130104 - 15.55 0.00 303.33 - -
09/08/94 B 16,38 .00 300.50 g B
09/19/94 - 12.53 0.00 304,35 - -
09/30/94 - 12.94 0.00 303,94 -

10/17/04 - 18.35 0.00 298,53 - -
10/25/94 - 12.34 .00 304.54 - -
11741104 - 1210 0.00 304,78 - -
11122194 - 4.57 ¢.00 312,31 - -
12107194 - 4,97 0.00 311.91 - -
t2/21/04 - 15.04 .00 301.84 - -
01/04/05 - 6.58 0.00 310.30 - -
01/23/95 = 5.69 0.00 31118 - -
02/16/95 - 4.32 0.00 312.56 - -
02/28/95 - 2.85 0.00 314.03 - -
03/10/95 - 4.60 0.00 312.28 - ~
03/29/95 - 13.06 0.00 303.82 - -
Q4427195 - 16.79 .00 301.09 - -
05/11/98 - 5.91 0.00 310.97 - -
05/24/95 - 15.41 .00 30147 - -
06/15/95 - 18.96 .00 299,92 -

06/29/95 - 19,10 0.00 287.78 - -
Q706195 B 19.96 .00 206,92 - -
0725495 - 14.46 0.00 302,42 ~ -
Q801495 - 18.88 Q.00 208.00 -

08121195 - 22.88 0.00 283.98 - -
49414495 - 8.4 Q.00 308.39 - -
09/28/35 - 6.67 .00 310.21 B -
10/06/95 - 417 Q.00 31271 - -
10/26/95 - i0.19 g.00 306.69 - -

11121495 - 6.09 .00 310.79 - -
12/08/95 - 12.74 0.00 304.14 - -
12/21/95 = 870 0.00 311,18 - -
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Well 1D NFFW-B

TOC 3684 famst
Ground 314,94 amal
26 ft s
[ 2 bygs

Depth To ] LNARL Carrgcterd LNAPL ] Total LMARL
o | Thickness | GW Elevation | Recovered | Recovered Cormments
{ft) {ft ast) {esal} {gali
= G 31470 B “
¢.00 KEEXIX - =
. (5,00 304985 . -
- - - Mew Systom Staried
260 - -
- 31140 - -
A 1808 - 31342 - -
GB21G8 “ 300 309.51 . -
GBA4/a8 €00 289 10 - “
fey 14/a8 - 000 307 .45 B -
122108 - 6,06 20354 - ~
G300 - & .00 31178
5515 ] B 0.00 3250 “ .
= 310,16 « -
312.414
DS 1EO0 [¢R ) 30075 -
TR0 B 0,00 301.84 - -
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Well 1D NFEW-6
TOC:  319.85  ftamsi
Ground: 318,05 ft amsl
Depth of Well: 26 ft bgs
Depth to Screen ] ft bys
Depth To | Depth To] LNAPL Correscted LMAPL | Total LMARPL
Gauge Date LMAPL Water | Thickness | GW Elevation | Recovered | Recovered Comments
(it) {ft) (it} {ft amsl) (gal) (gal)
(3/30i94 15.73 15.92 ¢.19 303.87 - 0.00 1000 HOURS
03/30/94 15.66 15.86 0.20 303.83 - 0.00 1400 HOURS
Q4104194 16.41 16,46 0.05 303.20 1.24 1.24 1000 HOURS
04/06/94 16.40 16.43 0.03 303.22 6.21 1.45 1200 HOURS
04407194 B 16.568 0.00 303.04 - 1.45 1100 HOURS
0474 2/84 17.86 18.00 014 301.74 “ 145 Lowered pump to approx 18 ft
04/20/94 - 18.09 6.00 301.53 0.41 1.86 1230 hours
0427194 18,17 18.19 0.02 30145 - 1.86 1108 hours
4504194 19,22 19,29 0.07 300.39 - 1.86 0800 hours, lowered pump approx | ft
05{12/04 16.34 19.45 0.11 300.27 - 1.88 LOWERED PUMP ABOUT 1 FT
05/13/94 19.49 19.50 0.01 300.13 - 1.86
05/16/94 - 20.04 0.00 206.58 - 1.86
05/24/94 20.78 2077 0.01 208.86 - 1.86
05/27194 21.04 21.08 0.01 298.58 - 1.86
06/03/04 21.64 21.68 0.02 297.98 B 1.86
06/15/94 23.20 23.24 0.04 296 .41 - 1.86
Q6/16/94 23.40 23.46 0.05 206.21 B 1.86
08/21/94 24.40 24.50 .10 205.21 - 1.86 Well TD 27.90
Q701794 26.44 28,62 0.18 203,18 - 1.86 Pump set 4" from bottom of well, water and oil intakes above water
07/13/94 27.30 27.31 4.01 292,32 - 1.86
0805194 21.38 21.40 0.0z 208.24 - 1.86
08/17/94 2292 22.94 Q.02 206,70 - 1.86
08/30/94 20.62 20.65 0.03 209.00 - 1.86
06/08/94 2157 21.65 0.08 298.04 - 1.86
09/14/94 2293 23.01 Q.08 296,68 - 1.86
09/19/94 24.05 24,11 0.06 205.56 - 1.86
09/30/04 - 24.05 Q.00 295,67 - 1.86
10/17/94 26.90 2717 0.27 202.68 - 1.86
10/25/04 - 27.89 0.00 201.73 - 1.86
1171194 - Dy 8,00 Oy - 1.86
11122194 - Ory 0.00 Dry - 1.86
12/07/94 - 27.85 0.00 20177 - 1.86
12/21/94 - 24.82 0.00 294,80 - 1.86
01/04/95 - 25.54 0.00 294,08 - 1.88
0171695 - 22.09 0.00 296.53 - 1.86
O1/23/95 - 21.03 0.00 208.59 - 1.86
Q2716195 - 2220 0.00 207,42 - 1.86
G2/28/95 - 20,77 0.00 298.85 - 1.86 No Power To Pump
03/10/95 - 19.32 0.00 306.30 - 1.86 No Power To Pump
Q329105 - 19.66 0.00 289,96 - 1.86 No Power To Pump
Q4727195 - 21.82 0.00 207.80 - 1.86 Mo Power To Pump
05/11/08 - 21.82 0.00 297.80 - 1.86 Mo Power To Pump
05/24/95 - 2240 .00 297.22 - 1.88 Ho Power To Pump
0G/15/85 - 2297 8.00 206,65 - 1.86 No Power To Pump
06/20/95 - 24,86 4,00 29476 - 1.86 No Power Ta Pump
Q7/06/65 - 25,74 0.00 203.88 - 1.86 No Power To Pump
O7/25/85 " 2598 0.00 293.64 - 1.86 No Power To Pump
08/01/05 - 25.48 .00 294,14 - 1.86 Mo Power To Pump
Q8121705 B Dry 0.00 Dry - 1.86 Panel removed for repalr
09114105 - Dry 0.00 Dry - 1.86
09/28/95 2771 0.00 291.91 1.86
10/06/85 - 25,10 0.00 204.52 - 1.86
10/25/98 - 20.15 0.00 299.47 - 1.86
11/21/95 - 17.30 0.00 302.32 - 1.86
12/08/95 - 19.51 0.00 300.11 - 1.86
12121i95 - 19.37 0.00 300.25 - 1.86
011234086 - 17.10 0.00 302.52 - 1.86
02/09/96 - 16.00 Q.00 303.62 - 1.86
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Well 10
TOC:
Ground.
th of Welt:
Dapth to Scroen

HEFW-6
319.85
31908

26
1

ft amal
i amst
it bys

Dapth To | Depth To ] LHARL Corrached LHARL | Total LNAPL
e Date LHAPL Water | Thicknass | GW Elevation | Recoverad | Recovarad Comments

(it {f [413] it amsly {raly {galk
- 18,40 .6 .22 - .86

- 18.84 0.00 30101 - 1,86 Mew Systam Stated
.00 300.54 - 1.86
- o400 301.82 = 1.85
- G.00 30245 - 186
33/16/88 9.00 302,78 - 1.86
821508 « 0.00 302,87 - 185
(8 g B 0,00 287.21 - 1.88

[LUAT Ve 5. 1% 0.02 28482 - f.

- 0.00 Dry .86
2728 0.10 292.37 « 1.86
2210 303 207 .68 - 1.86
- .04 2W00.47 - 1.88
1796 0,01 30207 - 1.88
- i .04 299,90 - 1.86
[ = 2042 360 298 .43 - .86

ShovetorF o
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Well [[);  NFFW-7
TOC: 314.46  ft amsl
Ground: 312,57  ft amsi
Depth of Well: 286 ft bgs
Depth to Screen 6 ft bgs
Depth To | Depth To |  LNAPL Corrected LNAPL | Total LNAPL
Gauge Date LNAPL Water | Thickness | GW Elevation | Recovered | Recovered Comments
(ft) {ft) {tt) {ft ams!) (gal) {gal)
Q3/30/94 - 11.50 (.00 302.58 - - 1030 HOURS, NO LOCK
03/30/94 - 11.42 0.00 302.66 - - 1400 HOURS
04/04/94 ~ 11.28 0.00 302.80 - - 1000 HOURS
Q4/06/94 - 11.9¢ 0.00 302.09 - - 1200 HOURS
04107194 - 12.16 0.00 301.92 - - 1100 HOURS
412194 - 13.57 0.00 300.51 - - 1200 HOURS
04/20/94 - 14.08 0.00 300.00 - -
04/27194 - 13.50 0.00 300.58 - -
05/04/94 - 14.64 0.00 299.44 - -
05/12094 - 14.89 0.00 299.18 - -
05/13/94 - 14.93 0,00 299.16 - -
05/16/94 15.92 15.93 0.01 298.16 - -
(15/24/94 16.92 16.95 0.04 207.15 - -
05/27/94 17.69 17.78 0.09 296.38 - -
06/03/94 18.52 18.60 0.08 295.55 - -
0B/15/94 20.06 20.26 0.20 293.99 - -
06/16/94 2(1.38 20.56 .18 293.68 - -
07/01/94 2412 24.41 0.29 289,92 - -
07/13/04 26.57 26.95 0.38 287.46 0.50 0.50 BAILED 0.5 GAL
08/05/94 - 19.38 .00 294,70 - 0.50
08/17/94 20.24 20.25 0.0t 293.84 - 0.50
08/30/94 - 17.33 0.00 296,75 ~ 0.50
05/08/94 18.41 18.42 0.01 205,67 - 0.5¢ SHEEN
00714594 19.96 19.97 0.01 294,12 - 0.50
09/19/94 21.25 21.27 0.02 202.83 - 0.50
08/30/94 21.10 21.10 Sheen 202,98 - 0.50
10/17/94 24.76 24.90 0.14 289.30 - 0.50
10/25/94 27.14 27.48 0.34 286.20 - 0.50
11/11/94 - Dry 0.00 Dry - 0.50 28.08 Bottom
11122194 - Dry 0.00 Ory - 0.50
12107194 27.48 28,08 0.20 286.17 - 0.50
12121494 22.92 23.57 0.65 291.08 - 0.50
01/04/95 23147 23.91 0.74 280.81 1.00 1.50 Bailed Product
01168/95 21.09 21.29 0.20 292.96 - 1.50
01/23/95 19.05 1912 0.07 205.02 - 1.50
0216695 18.80 18.93 0.13 295,26 - 1.50
02/28/98 17.47 17.22 0.05 296.90 - 1.50
03/10/95 16.42 16.45 0.03 297.86 - 1.50
03/29/95 14.98 14.98 0.01 299.10 - 1.50 product .005
04/04/95 16.46 16.51 0.05 297.61 - 1.50
04/27/95 18.46 18.49 0.03 206.62 - 1.50
0511195 17.80 17.96 0.06 296.17 - 1.50
05/24/95 19.08 19.25 0.17 294.98 - 1.60
08/15/85 - - 0.00 NG - 1.50 Well Knocked Over During Soil Removal Operations
06/20/95 22.02 22.25 .23 292,03 - 1.50 Well is bent over
07/06/85 23.05 23.30 0.25 291.00 0.25 1.78 Bailed Product
07125/85 23.35 23.50 015 290.71 - 1.75 Well is bent over
Q801195 23.42 23.65 0.23 200.63 0.25 2.00
08/21/85 - Dry 0.00 Dry - 2,00
09/14/95 - Dry 0.60 Dry - 2.00
08/28/95 - Dry 0.00 Dry - 2.00
10/06/95 23.97 24,08 0.1 290.10 - 2.00
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Waell i
TOC:
Ground:

NEFW.7
314.46
3287

it amsl
ft amst

26 ft bgs
8 ft bgs
Dlepth To | Depth Ted  LNAPL Corracted LINAPL | Total LMAPL
LMAPL Watar | Thickness | GW Elevation | Recoversd | Recovered Commeants
{ft} (it} {ft amsl) {gah [GE)]
- .00 29722 - 2.00
- .00 301.38 - 2.00
- 0.00 299,12 - 2,00
- 0,00 208,90 - 2.00
- .00 30125 2.0
- 0.0 02,62 - 2.00
- .00 289,96 - 200
- .00 259,60 2.00 Mew System Started
- 0.00 29875 - 2,00
- 0.00 209.05 - 200
- 0.00 3012 - 2.00
- 0.00 301.06 - 2,00
- (.00 300.93 - 200
043 261.72 2,00
.33 28217 - 2,00
- - 0,00 NG 1.00 3.00
B - .00 NG (.50 3.50
- - 3,00 NG 0.50 4,00
» - 0.00 NG 0.50 4.50
- Dy (.00 Dy - 4,50
1 o0 - Dy 0.00 Diry - 4.60
05/28/29 1527 0.05 298.15 “ 4.80
107199 17.27 0.02 28717 - 4.50
Q2] 400 14,12 (.02 300.32 - 4,50
} 3 - 16.40 4.00 208,06 - 4.50
- 1410 .00 205,36 - 4.50
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Well ID: NFFW-8
TOC: 309.61 ft amsi
Ground: 308.49 ft ams!
Depth of Well:  27.5  ft bgs
Depth to Screen 7.5 ftbgs
Depth To | Depth To| LNAPL Corrected LNAPL | Total LNAPL
Gauge Date LNAPL Water | Thickness| GW Elevation| Recovered | Recoverad Comments
{ft) (ft) (ft) {ft amsl) (gal) (gal)
03/30/94 - 12.25 0.00 297.82 1030 HOURS, NG LOCK
04/04/94 - 12.80 0.00 297.27 1000 HOURS
04/12/94 - 13.26 0.00 296.81 1200 HOURS
04/20/94 - 13.63 0.00 206.44
05/12/94 - 14.80 0.00 295.27
05/24/94 - 15.82 0.00 204.25
06/03/94 - 16.94 0.00 293.13
Q7/01/94 - 19.83 0.00 200.24
Q7/13/94 21.78 21.79 0.01 288.29
08/05/94 - 18.03 0.00 292.04
08/17/94 - 18.83 0.00 291.24
08/30/94 - 16.77 0.00 293.30
(08/08/94 - 17.51 0.00 282.56
09/19/94 - 18.55 0.00 201,52
09/30/94 - 18,69 0.00 291,38
10/17/94 - 21.28 0.00 288.79
10/25/94 - 21.97 0.00 288.10
1111/94 24,42 24 .45 0.03 285.65
11422194 24.71 24.76 0.05 285.35
12/07/94 - 20.89 .00 289.18
12721794 - 20.20 0.00 289.87
01/04/95 - 20.00 .00 290.07
01/23/95 - 16.48 0.00 293.59
02/16/35 - 17.32 0.00 202,75
02/28/95 - 16.38 0.00 284.69
03/10/95 - 13.99 0.00 296,08
03/29/95 - 14.88 0.00 29519
04/04/95 - 15.29 0.00 204.78
04/27195 - 16.51 0.00 293.56
05/11/95 - 16.25 0.00 293.82
05/24/95 - 17.01 0.00 293.06
06/15/95 - 17.51 0.00 292.56
06/29/96 - 18.02 0.00 292.05
07/06/95 - 19.20 0.00 290.87
07/25/95 - 19.02 0.00 291.05
08/01/95 - 20.36 0.00 289.71
08/21/95 23.37 23.37 Sheen 286.70
09/14/95 26.21 26.32 0.11 283.85
| 0w/28/95 - 18.80 0.00 290.17
10/06/95 - 17.48 0.00 292.59
10/25/95 - 15.38 0.00 294.69
11721195 - 12.59 0.00 297.48
12/08/95 - 13.79 0.00 296,28
12121195 - 13.78 0.00 206.29
01/23/96 - 12.69 0.00 287.38
02/09/96 - 12.12 0.00 287.95
02/19/98 - 12.19 0.00 297.88
01/09/98 - 14.63 0.00 284.98 - 0.00 New System Started
01/13/98 - 14.82 0.00 204.79 - 0.00
02/20/98 - 13.05 0.00 296.56 - 0.00
02127198 - 12.34 0.00 297.27 - 0.00
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Waell 12 NFFW-8
TOC: 30961 0t amsl
Oround:  308.49 & ams!
Depth of Welt: 275 fthygs
Depth to Screen 7.5 ft bas

Depth To | Depth To| LNAPL Corrected LMARL | Total LNAPL
Gauge Date LNAPL Water | Thickness | OW Elevation| Recovered | Recovered Comments

(it} {fty {ft} (ft amsl) {gal) {galy
03H16/98 - 1212 0.00 297 .49 - 0.00
058721198 - 12,77 (.00 296.84 - 0,00
0814168 - 17.02 0.00 292 .54 - 0.00
1014158 « 19.06 .00 290.85 - 0.00
12021148 23,70 23.89 0.19 285.55 - 0.00
01713798 “ 19,40 (.00 #9012 - (.00
05/28/99 - 16.33 0.00 293.28 - 0,00
10/0T G - 13,52 .00 286.09 - 0.00
Q21100 - 12.66 (.00 266,95 “ 0.00
126100 - 15,21 0,00 284.40 - .00
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Weli ID:  NFFW-9
TOG: 300.29 ft amsl
Ground: 30045 ftamsl!
Depth of Well: 26 ft bgs
Depth to Screen 6 ft bgs
Depth To | Depth To} LNAPL Corrected LNAPL | Total LNAPL
Gauge Date LNAPL Water | Thickness} GW Elevation| Recovered | Recovered Comments
(ft} (ft) {ft) (ft amsl) (gal} (gal)
03/30/94 - 2.92 0.00 297.69 1030 HOURS
04/04/94 - 3.64 0.00 296.97 1000 HOURS
0471294 - 3.91 0.00 296.70 1200 HOURS
04/20/94 - 4.25 0.00 296.36
05/12/94 - 5.18 0.00 295.43
05/24/94 - 6.19 0.00 284.42
06/03/94 - + 7.44 0.00 293.17
07/01/94 - 9.91 0.00 280.70
07/13/94 - 12.65 0.00 287.96
08/05/94 - 8.62 0.00 291.99
08/17/94 - 8.40 0.00 291.21
08/30/94 - 7.33 0.00 293.28
(18/08/94 818 8.18 Sheen 292.43
09/19/94 - 8.91 0.00 201.70
09/30/94 - 9.14 0.00 291.47
10117194 - 11.93 0.00 288.68
10/25/94 - 11.50 0.00 289.11
11711/94 - 13.53 0.00 287.08
11/22/94 - 13.15 0.00 287.45
12/07/94 - 10.36 0.00 290.25
12/21/94 - 10.64 0.00 289.97
01/04/95 - 10.14 0.00 280.47
01/23/95 - - 0.00 NG CAR PARKED OM WELL.
02/16/96 - 7.54 0.00 293.07
02/28/95 - - 0.00 NG CAR PARKED OM WELL
03/10/95 - 4.39 0.00 296.22
03/29/95 - 5.54 0.00 285.07
04/04/95 - 6.95 0.00 293.66
04/27/95 - 7.10 0.00 293.51
05/11/95 - 6.63 0.00 293.98
05/24/95 - 7.58 0.00 293.03
06/15/95 - 8.52 0.00 292.09
06/29/95 - 7.95 0.00 292.66
07/06/95 - 9.68 0.00 280.93
07/25/95 - 9.45 0.00 291.16
08/01/95 - 10.95 0.00 289.66
08/21/95 - 14.49 0.00 286.12
09/14/95 - 17.64 0.00 282.97
09/28/95 - 9.85 0.00 290.76
10/08/95 - 7.35 0.00 293.26
10/25/95 - 6.04 0.00 294.57
11/21/95 - 4.10 0.00 296.51
12/08/95 - - 0.00 NG Car Over Well
12121195 - - 0.00 NG Well Under Snow
01/23/96 - 3.94 0.00 2908.67
02/09/96 - 3.60 0.00 297.01
02/19/96 - 4.26 0.00 296.35
01/09/98 - 5.13 0.00 295.16 - 0.00 New System Started
01/13/98 - 542 0.00 294.87 - 0.00
02/20/98 - 3.87 0.00 296.42 - 0.00
02/27/98 - 3.76 0.00 296.53 - 0.00
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Well 10

TOC

Giround:

Depth of Well:
Depth to Soreen

NEFW-
360.20
300.45

26
]

ft amsl
ft amsl
ft bgs
it bas

Depth To | Depth To|  LNAPL Corrected LNAPL | Total LMAFL
Gatge Date LIARL Water | Thickness | GW Elevation| Recovered { Recoverad Comments
{fty {tt} {13} {ft amst} {galy {gab)
0341698 - .54 .00 280,75 - 0.00
ansR1ias - i1.04 0.00 289.25 - 0.00
O848 - 846 (.00 291.83 - 0.00
101498 - 18.02 0.00 282.27 - 0.00
1242198 - 16,18 0.00 284,14 « Q.00
180 - 9.98 0.00 200.31 - (.00
- 7T 0.00 292.58 - 0.00
- 5.08 0.00 205,24 - 0.00
B G4 0.00 293,85 - .00
- 874 0.00 204 .55 - 0.00
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Well ID: NFFW-10
TOC: 300.51 ftamsl
. Ground: 300.85 ft amsi
Depth of Well: 37 ft bgs
Depth to Screen 7 ft bgs
Depth To | Depth To| LNAPL Corracted LMAPL | Total LMAPL
Gauge Date LNAPL Water | Thickness| GW Elevation| Recovered | Recovered Comments
{ft) (ft) (ft) {ft amsl) (gat) (gal)
03/30/94 - 5.33 0.00 29577 NEEDS NEW LOCK
04/04/84 - 548 0.00 205.64 1000 HOURS
04/12/94 - 6.60 0.00 294.50 1200 HOURS
04/20/94 - 6.96 0.00 294.14
05/12/94 - 3.65 0.00 297.45
07/01/94 - 12.45 0.00 288.65
07/13/94 - 15.78 0.00 285.32
08/05/94 - 11.05 0.00 290.05
08/17/94 - 11.31 0.00 289.79
08/30/94 - 8.88 0.00 292.22
09/08/94 - 9.56 0.00 291.54
09/19/94 - 11.32 0.00 289.78
05/30/94 ~ 11.23 0.06 289.87
10/17/94 - 14.27 0.00 286.83
10/25/94 - 15.66 0.00 285.44
11/11/94 - 19.18 0.00 281,92
11/22/94 - 19.77 0.00 281.33
12/07/94 - 15.75 0.00 285.35
12/21/94 - 13.83 0.00 287.27
01/04/95 - 13.66 0.00 287 44
01/23/95 - 10.27 0.00 2980.83
. 02/16/95 - - 0.00 NG BURIED UNDER SNOW
02/28/95 - 8.76 0.00 292.34
03/10/95 - 7.72 0.00 293,38
03/29/95 - - 0.00 NG CAR PARKED ON WELL
04/04/95 - 7.73 0.00 293.37
04/27/95 - 8.91 0.00 292.19
05/11/95 - 8.91 0.00 282.19
05/24/95 - 9.53 0.00 291.57
06/15/85 - 10.57 0.00 290.53
06/29/95 - - 0.00 NG TRUCK PARKED ON WELL
07/08/95 - - 0.00 NG TRUCK PARKED ON WELL.
07/25/95 - 12.86 0.00 288.24
08/01/95 - 13.79 0.00 287.31
08/21/95 - 17.75 0.00 283.35
09/14/95 - 22,39 0.00 278.71
09/28/95 - 15.00 0.00 286.10
10/06/95 - 12.09 0.00 289.01
10425/95 - 8.24 0.00 292.86
11/21/95 - - 0.00 NG Equipment over well
12/08/95 - 8.60 0.00 294.50
12/21/95 - - 0.00 NG Manhole Filled With lce
01/23/96 - - 0.00 NG Manhole Filled With lce
01/09/98 - 7.74 0.00 202.77 0.00 New System Started
02/20/98 - 6.28 0.00 294.23 - 0.00
05/21/98 - 8.14 0.00 292.37 - 0.00
12/21/98 - 19.06 (.00 281.45 - 0.00
01/13/99 - 14.92 0.00 285.59 - 0.00
05/28/99 - 11.46 0.00 289.05 - 0.00
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Well 1D NFFW-12
TOC:  309.02  fiamsl
Ground:  309.13  ft amsl
Dopth of Well: 26.5 ft bgs
Depth to Screen 6.5 ft bys
Pepth To | Depth To]  LNAPL Corrected LNAPL | Total LNAPL
Gauge Date LNAPL Water | Thickness | GW Elevation | Recovered | Recovered Comments
(ft) (ft) {ft) (ft amsl) {gal) {aal)

03/30/94 - 8.73 0.00 298.83 1030 HOURS, N LOCK
04/04/94 - 9.01 0.00 298.35 1000 HOURS
04/08/04 - 9.22 .00 288.14 1200 HOUR
04/07/94 - 9.28 0.00 268.08 1100 HOURS
Q441294 - 10.04 0.00 287.32 1200 HOURS
04/20/94 - 10.43 0.00 296.93

04/27194 - 10.74 0.00 206.62

05/04/94 ~ 11.72 0.00 295,64

05/12/94 - 11.95 0.00 205.41

05/13/94 - 11.98 0.00 296.38

05/16/94 - 12,35 .00 285.01

052404 - 13.23 0.060 28413

05/27/94 - 13.65 0.00 293.71

06/03/94 - 1,44 0.00 292,92

06115194 15,74 18,75 0.02 291.62

08/16/94 18.91 15,92 0.02 201.45

07/01/94 18.063 18.11 0.08 289,32

07/13/94 20,08 20.20 0.12 287.26 0.25 0.25 BAILED 0.26 GAL
08/05/94 16.92 16.94 0.02 290.44 - 0.25

asi17/94 16.35 16.37 0.02 291.01 - 0.25

08/30/94 - 14.17 0.00 293.19 - 0.25

09/08/94 14.31 .00 293.05 0.25

09/14/94 - 14,17 0.0¢ 293.19 - 0.25

09/19/94 - 15.99 0.00 201.37 - 0.25

Q9/30/04 - 16.77 0.00 290,89 0.25

10017/94 18.95 16.05 0.10 288.40 025

10/25/64 - 20.80 0.00 286.56 - 0.25

11/11/94 23.8¢ 23.87 0.08 28348 - .25

11/22/94 - - 0.00 NG - 0.26 IFP Broke during gauging, no information available
12/07/94 22.52 22.52 Sheen 284.84 - 0.25

12/21/94 - 19.30 0.00 288.06 - 0.25

01/04/95 - 18.10 G.00 288.26 - 0.25

01/16/95 ~ 17.54 0.00 289.82 - 0.25

01/23/95 - 15.95 0.00 281.41 - 0.25

02/16/95 - 15.33 0.00 282.03 - 0.25

02/23/95 - 14.14 c.00 293.22 “ 0.25

03/10/95 - 12.96 0.00 294.40 “ 0.25

03/29/95 - 12,32 0.00 205.04 - 0.25

04/04/55 - 13.02 0.00 294,34 - 0.28

04/27/95 - 14.64 0.00 292,72 - 0.25

05/11/95 - 14.657 0.00 252,79 - Q.28

05/24/95 - 1519 0.00 282,17 - .25

06/1508 - 16.14 0.00 281,22 - 0.25

06/29/95 - 17.14 0.00 290.22 - 0.25

07/06/95 - 17.84 .00 288,52 - 0.25

Q7125185 - 18.88 0.00 288.48 - 0.25

08/01/95 - 16.05 0.00 288,31 - 0.25

08/21/95 22.37 22.38 0.01 284,99 - 0.28

09/14/95 25.38 2585 027 281,94 - 0.25

09/28/95 21.56 21.64 0.08 285.79 - 0.25

10/06/95 - 19.28 Q.00 288,10 - 0.25
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well 1D

MEFW=12

TOO, 30902 famsl
Ground:  309.13  ftamst
Capth of Well: 28.5 ft b
3 8.5 it bgs
Drepth To | Oepth To | LNAPL Corrected LearL | Total LHAPL
[REIAS N Water | Thickness | GW Elevation | Recovered | Recovered Cormmanis
(it} (it {it} (it amsl) {aal) {oal)
- 1378 0.0 - .25
B § O.00 - G.2h
- 11.3¢ .00 - 0,25
- 11.80 €10 - .28
- 10.37 B Q.28
= 945 - G.25
= 16160 - .25
- 12.48 .00 B 0.25 Mew System Started
[ERTagetiet:d - 1242 .00 - .26
BR20M8 = 1632 .00 0.26
B2IATIBG - .00 bl 0.25
03/16/33 - 205,39 - 0.2
Q8141553 - 283.38 -
1014758 298.85 -
28513 =
- 28828 « 3,25
18,50 205,48 - (.25
= 207 .46 = .28
G100 = 303,80 - 025
- 286.04 (.26
- .00 286.38 .25

S ovatonProjects\FederahDODNanARroeets 2EB00TAREPOR TS HISTORIC,XLS
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Welil:  NFFW-14  (Recovery Well}
TOC: 31440 ftams!
Ground: 31343 fRamst
Depth of Weill 375 ibgs
Depm 1o Screen 7.5 frogs
Cepth To | Depth Te| LRAPL Pressure Comecied LNAFRL | Total LNAPL{ Groundwaler | Ground-water
Gauge Dae LNAPL water | Thickness | Transducer | GW Elevation | Recovered ] Recpvered Flow Rate Regoversd Comments
) #) {famal) {gal) {pal) {apm} {gal)
03/30/84 - 0.00 302.88 - Q.00 RS, NEEDS NEW LOCK
Qal04ig4 - 0.00 30297 - 468
40894 - .00 30224 - 0.0% 12035 HOUR
0407794 - Go0 302.07 - 0.00 1100 HOURS
04712/94 1257 0.01 00.59 - 0.00 13200 HOURS
04720/24 12.57 338 300.54 - 0.00
Dar27/94 12865 802 300.51 - 0.00 bailed 12 oz preduct
05/04/94 1385 0.04 29030 - 3,00 bailed 32 oz of product
06/12/84 14.23 §.08 208.92 - 2.00
05/13/04 1417 0.01 238.90 - .00 BANED PRODUCT
05/16/94 15.30 68 237.85 - a00 BAILED PRODUCT
05/24/94 16.44 0.06 28871 - 5.00 BAILED PRODUCT
05/27/04 17.04 0.0s 296,12 - 0.00 BAILED PRODUCT
06/03/94 17 93 0.08 29522 - 0.00 SAILED PRODUCT
08/15/94 16.54 .04 22381 - 480 BAILED PRCDUCT
08/16/04 1872 [AA] 28342 - 0.00 BALED PRODUCT
0710184 2303 435 290.08 - 0.0¢
07/13i84 28.7 504 28580 10.50 10.00 BAILED APPROKX 10 GAL
Q8105194 17.53 402 285.11 500 15.00 BAILED APPROX B GAL.
08/17/94 1770 408 29493 7o 2200 BAILED APPROX 7 GAL
B304 18.28 0.03 297.21 - 2200 INSTALLED FAP ADDED 28" OF 4" CABING
09/08/94 1915 0.27 28630 - 2200
00714194 2077 0403 29472 - 22.00 FIXED TANK-FULL PROBE
09/18/84 21.80 o0z 29259 - 2200
00/30194 2238 0.01 293.9 - 22.00
10117194 25386 210 290.12 - 22.00
10/25/94 27.86 564 288.60 - 2200 Passive Baider installed After Gauging
1111194 3131 523 283.50 110 23.10 Passive Bader Instalizd
0 2 OF WATER, 4 PRODUCT (APPROX) BAILED
112294 - - 0.00 NG 540 2810 PROD, IFF BROKE DURING GAUGING
1207784 27.88 33290 6.04 286.84 1100 36.10 BAILED PRODUCT
122154 23.47 25.28 181 291.78 3.00 42.18 SAILED PROQUCT
01/34/95 2400 2448 048 281.43 100 431 BAILED PRCODUCT
0116195 22.35 2256 .21 28311 - 43.10
Q123798 - 20.84 £.00 23485 037 4347 PRODUCT FROM PASSIVE BAILER
$2/16/98 2036 2037 ¢01 205.13 - 43.47
- 1893 .00 206.56 - 4347
- 17.73 200 257.78 - 4347

16.80 16.78 2,18 298,87 - 43.47 MOVED PASSIVE SKIMMER TO WELL

1829 1854 0.25 287.17 - 43.47

20.22 20.67 D45 295.21 - 4347 LOWERED SKIMMER

2011 2035 024 205.35 0.37 4384
OBI24195 2147 2122 215 204.40 037 4421
08i15i65 2186 2212 0.28 29360 - 44.21
08/29/85 2379 2388 .18 281.8% 037 44.58
07/08i98 2452 2458 4.08 200,98 - 4458
0742585 2452 2486 0.34 22093 0.58 4513
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weliiD:  NFFW-14  {Recovery Wall}
TOC: 31440  framst
Ground: 31343 ftamsl
Depth of Weil: s fibgs
Septh to Screen 75 ft bgs
CepinTo | DepthTo] LMAPL Prassura Cometied LNAPL | Towmt LNAPL ) Ground-watar | Ground-water [vacuum | Flow
Gauge Date LNAPL water | Thickness) Trangducer | GW Elevation | Recovered| Recoversd Flow Rate Recovared | atvault] Rate | Concentraticn Commaents
48} i it (#tamaly (gat} {gpmy (gal} {psia) [{SCFPMj]  {ppmv}

10/14/98 2328 Q.00 36.40 29118 0.8 a0 - 147 6o -
10/27138 2385 2387 Q.02 3820 260.81 180 3.1 - - - -
11/03/68 2370 2374 0.04 - 290.63 0.70 - - - - -
11/19/98 . - 0.00 - NG - . - - - -
11/23/98 2417 24.19 0.02 36.70 28019 1.80 [¢14] 15899 - - -
1271188 34.90 34.30 G6.00 3490 279.50 160 - 1780689 - - -
127298 31.77 31.80 0.13 35.00 282.39 0.40 - 179989 - - -
01/13/89 2560 2092 0g2 36.80 284.46 .80 - - - - -
01/28/59 2890 2893 0.03 43.80 28544 - 02 179480 - - -
02/05/09 2806 2807 0.01 3780 286.32 0.20 0.1 174999 - - -
0215189 2888 28.90 4.01 37.50 28549 210 2.1 179999 - - -
0212298 2872 2874 .02 3730 285.64 0.80 0.1 179998 - -
03/04/99 27.02 28.04 202 36.70 283.60 - 0.1 179689 147 X -
G309 27584 27.80 0.08 32.60 28678 210 3.3 202099 147 Q.G -
34/06/89 1683 15.55 802 4310 29853 1.00 0.1 - - -
04/28/98 - - Q.00 4980 NG 210 g2 - - -
05/13/99 22.40 2248 Q.06 46.10 291.89 0.30 05 - - -
05/28/99 30.53 3050 303 34.10 283.83 1.20 25 - . -
Q8109/23 2812 2015 .03 285.22 2.40 0.0 - - -
06/21799 - 2133 0.00 293.07 B 8.1 - - -
0TG99 28062 2305 Q.03 fi 286,32 - 05 - - -
7120789 919 28.2¢ oo L2 28519 - g 108 - 1704
0805109 3073 3077 404 31.80 28380 170 ] 138 - -
081139e 2888 2880 Q.02 28.80 28448 (.30 0.0 56 W3 - -
08/16/68 - - 5.00 35.50 NG 160 0.0 225623 10.0 - -
09/08/99 - 30.45 0.00 33.00 283.85 - .0 225628 - - -
09/22/9% 2426 2481 065 3280 28892 .40 166.35 a1 229953 - - -
1007790 25.88 26.04 Q.1 3890 288.22 - 186.35 45 229999 - - -
10112/89 1538 .64 328 457 298.52 .20 106 55 32 229995 17 0.0 -
13/03i69 - - 0.00 37.70 NG 360 187.15 a1 259999 147 (24 -
11409/9¢ - - 0.00 40.20 NG - 18715 38 23509% 25 88 -

112899 3009 3010 ng2 37.20 28427 0.30 167.45 67 259999 157 0.0 -
12/08/98 29.54 2956 6.02 37 40 28482 - 05 276840 147 12 -
12130199 3031 30.33 0.02 37.9¢ 284.08 - 12 273998 147 o -
01/06700 - 2841 0.00 40.80 283.98 - 44 3062709 a7 0.0 -
011300 - - €00 - NG - - o] - - -
£1/20/00 - 29.38 %.00 37.40 285.04 - 20 26100 147 0.0 -
02(11/00 - 2742 Q.00 2770 286.98 - 1.8 122460 147 [eR4] -
02/29/00 3228 3229 003 35.00 282.08 - hk] 158350 12.2 112 -
G3/07/00 17.30 17.38 5.0 43.30 286.98 - 28 173680 147 a0 -
031500 2712 2718 4.03 3628 28722 - oo 174700 14 o -
0321790 - - .90 - NG - - - - - .
03/30i30 2888 28.99 0.1 38.10 285.31 - 13 78370 14.7 [ -
04£18/00 30.04 3008 Q02 37.40 284.32 - 3.1 235900 14.7 ag -
04/28/00 30.45 30.58 [l ex] 36.30 283.8¢ - 0.9 241070 147 (8] -
0511000 2828 2930 .02 45.20 285.08 - D1 241200 147 o -
08123100 - - .00 41.30 NG - 08 24332 147 0.0 -

VL ovatoniProjects\FederahDODNaw projects\28600THREPCRTSIHISTORIC XLE
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Well ID: NFFW-15
TOC: 308.42 ftamsl
Ground: 305.97 ftamsl
Depthof Well: 328  ithgs
Depth to Screen 7.5 ft bgs
Depth To | Depth To] LNAPL Corrected LNAPL | Total LNAPL
Gauge Date LNAPL Water | Thickness| GW Elevation Recovered | Recovered Comments
(ft) (ft) {fty (it amsl) (gal) (gal}
03/30/94 - 8.94 0.00 297.93 1030 HOURS, NO LOCK
04/04/94 - 9.18 0.00 207.69 1000 HOURS
04/12/94 - 10.48 0.00 296.41 1200 HOURS
04/20/94 - 10.39 0.00 296.48
05/12/94 - 13.35 0.00 293.52
05/24/94 - 14.61 0.00 292.26
08/03/94 - 16.15 0.00 290.72
O7/31/94 - 21.48 0.00 285.39
07/13/94 - 24.28 0.00 282.59
08/05/94 - 17.29 0.00 289.58
08/17/94 - 17.36 0.00 288.51
08/30/94 - 13.95 0.00 292.92
0B/08/94 - 14.93 0.00 291.84
09/19/94 - 17.32 0.00 289.55
09/30/94 - 18.21 0.00 288.66
10/17/94 - 21.37 0.00 285.50
10/25/94 - 23.82 0.00 283.05
11711794 - 27.50 0.00 279.37
11422194 - 28.30 .00 278.57
12/07/94 - 23.33 0.00 283.54
12121194 - 19.95 0.00 286.92
01/04/95 - 20.56 0.00 286.31
01/23/956 - 17.01 0.00 289.86
02/16/95 - 17.17 0.00 289,70
02/28/95 - 16.72 0.00 291.15
03/10/95 - 13.42 0.00 283.45
03/24/55 - 13.27 0.00 293.60
04/04/95 - 14.01 0.00 292.86
04/27195 - 16.22 0.00 250.65
05/11/95 - 16.70 0.00 290.17
05/24/95 - 17.31 0.00 289.56
06/15/95 - 18.50 0.00 288.37
06/29/95 - 20.48 0.00 286.39
07/06/95 - 21.55 0.00 285.32
07/25/95 - 21.72 0.00 285.18
08/01/95 - 22.04 0.00 284.83
08/21/95 - 26.98 0.00 279.89
09/14/95 - 31.88 0.00 274,99
09/28/95 - 23.00 0.00 283.87
10/06/95 - 18.91 0.00 287.96
10/25/95 - 13.42 0.00 293.45
11/21/85 - 9.48 0.00 297.39
12/08/95 - 11.76 0.00 295.11
12/21/85 - 12.46 0.00 294.41
01/23/96 - - 0.00 - Covered With Plowed Snow
02/09/96 - 9.69 0.00 297.18
02/19/96 - 10.92 0.00 295.95
01/09/98 - 12.86 0.00 295.56 - 0.00 New System Started
02/20/98 - 9.02 0.00 298.50 - 0.00
05/21/98 - 1117 0.00 297.25 - 0.00
12/21/98 - 27.28 0.00 281.13 - 0.00
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Waell ID: NFFW-15

TOC: 30842
Ground,  305.97
Depth of Well: 325

§i amst
ft amsl
ftbys

Diepth to Screen 7.5 ft bgs
Depth To | Depth Tol  LNAPL Corrected LMAPL | Total LNAPL
Sauge Date LINAPL Water | Thickness | GW Elevation| Recovered | Fecovered Comments

{fty {ft} {ft) (ft amsl) {gyat) [{st=1)]

G1/13/08 - 22.90 .00 285.62 - (.00
06£28/89 - 16.85 0.00 291.57 - 0,00

; - 1413 0.00 287.29 - 0.00
IDUARHEY - 983 0,00 298,58 - 0.00
G8AE/00 - 1342 0.00 295.00 - 0.00
THEBI00 - 13.86 .00 294,58 - 0.00

vlovetonProjects\FederabDODNavyprojects\ 296007 AREPORTSIHISTORIC.XLS
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WalliD:  NFFW-16 {Recovery Well)
TOS: 31208 framst
Ground: 31067 ftamst
Depth of Wett: 325 fthgs
Depth to Screen 7.5 ftbgs
Depth To |} Depth To MNAPL Pressure Comrantad LRAPL Tolal LNAPL} Ground-water | Ground-water | Vacuum Flow
Gauge Date LRAPL Water | Thickness| Transcucer | BW Elevation | Recovered Recoverad Flow Rate Recovered | at Vault Rate Concantration
ift) i) iy {framsh) @ty {gom) {gah ipsia) | {BCFM) (ppmvy
O3/30/94 - 1149 q00 33154 - 1030 HOURS
Gafaiod - 1128 .00 30185 - 1000 HOURS
04/08/54 - 11.83 000 3010 1200 BOUR
0407794 - 1211 Q.00 30083 - k 1150 HOURS
Ga/12ie4 - 13,08 000 209.86 - 0.00 1200 HOURS
04/20104 - 13.44 oo 209 50 - .00
Q4727184 - 3.30 0.00 309.64 - 0.0G invalid data?
35/04704 - 14.15 0.00 2087% - 0.0¢
087124 - 14.32 6.00 208.62 - 4.00
0513184 - 14.38 .00 288.53 - [
05/15/84 - 1488 400 298 0¢ - Q00
05/24/04 - 1571 0.00 267.23 - .08
05/27/94 16.18 16.18 0.00 20876 - 3.00
Q6103504 1604 16.07 003 206,80 - 4.0
06115/04 1827 1834 907 29468 - 0.60
05/16/84 1849 18.56 o07 29448 - 0.00
07401784 2182 277 €18 29130 - 2.0
71394 24.18 2468 3.50 28870 B2z 0.25
17.43 18.66 123 205, 1.80 1.25
/17:94 1852 1926 474 .50 1.75
08/30194 1645 16.58 0.13 9.25 240
09/08/a4 171 17147 0.06 - 2.00
R/14/64 2077 20.8¢ 0.03 - 2406
09719124 1928 1929 a0 007 207 SALED 250 ML
00130/04 18.38 1938 pled - 2,07 SHEEN
10M17/94 22562 2281 Dgs 26041 - 207
125/84 24.86 26.20 134 28791 - 297
11/11/8¢8 26.80 3236 2.56 28281 - 207
112294 3122 34 1% 297 28133 - 2.07
12/07:34 2548 28.90 3.45 287.04 - 247
12/21/84 25.88 2311 223 291.77 4.00 8.07 Salied Product
{04405 2127 2203 8.76 281.67 1.00 TO7 Basded Product
0144698 18.33 1964 a3 29387 1.00 8407 Bailed Product
£1/23195 1772 17.97 .25 28519 8407
32018195 17 58 17.7 0.15 26634 - 347 instalied Baiter
0228135 - 16.41 frle] 2688 - 847
9315/98 - 15.34 0.0 28710 - 807
03/28/95 - 14.9¢ 4.90 268.04 525 832 Removed Sader
04:04595 - 1647 0.00 267.47 - 832
04727195 16.28 16.98 £.00 295.36 - B32 Product 005 thick
08/11/65 - 15885 2.00 28609 - 832
0512445 17.58 17.80 2.01 29535 - 832
06/15195 18.48 18.47 4.4 254.48 - 832
06/26/95 1878 18.86 2.06 28215 - a3z
71685 . 2108 200 291.86 - 232
072585 2175 2183 0.08 28118 - 832
080155 21.80 2159 0.08 281,03 - 832

YLavetonProjects\FederaliDODWavy projects\ 28800 TAREPORTSHISTORIC XLS
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el iD: NFFW-16  (Recovery Welly
TOC 31208 ftamsi
Ground: 31067  ftams!
Depth of Well: 325  fthgs
Depth to Screen 7.5 fihgs

Depth To | Depth To| LNAPL Pregsure Correcied LNAPL Totai LNAPL| Ground-water | Ground-water | Vacuum Flow
Gauge Date LNAPL Water | Thickness| Transducer | GW Elevation| Recovered Recovered Flow Rate Recovered | at Vault Rate Concentration Commenis
{ft it &) {ft amst} {gal) (g3} {gom) {gal} ipsia) | (SCFM) {ppmvy
0925108 - - ] 5680 NG 380 5380 163,80 21 53450050 13.8 87 -
1041498 - 2074 0.00 4040 28134 8.50 83,10 110.40 4.3 - 125 233 -
10127158 2412 2417 0.05 3570 287.87 250 63.66 112,50 02 - 137 93 84D
11403788 24.00 2403 003 - 28802 130 866,90 114.20 - - 13.7 140 565
11/10/08 B . 0.00 - NG - 66.90 11420 - - - - -
14/23/98 23.87 2388 0.01 37.30 288.19 1.50 88.40 11570 0.2 733544 128 123 838
12/11/98 2998 2599 5.01 36.80 282.08 11.30 787 12700 02 8115989 127 14.4 -
12/21/28 3001 30.72 .11 26.80 281.86 1.40 81.10 12846 10 8589009 125 172 444
01/13/9¢ 31.2% 31.26 oa3 37.80 28077 210 8320 130.50 0.1 9317282 12.5 a5 -
O1/28/19% 30.88 3086 .62 38.80 281.16 - 8320 130 50 06 834366 125 117 388
02/05/90 312 3014 802 37.30 281.92 - £83.20 130.50 0.2 10304872 125 135 435
{2/15/98 3G.583 3085 002 3710 28131 4.10 8330 130,60 g1 10789772 - - -
f2r22098 3038 30.40 302 36.50 28166 6.20 83.50 130.80 0.1 11184873 132 10.8 385
0310498 30.78 3073 3.03 38.99 281.32 0.30 8380 13110 05 14589689 113 262 -
03/30/09 2877 29.78 001 38.00 28233 270 86.10 133.4¢ 2] 12808153 108 - -
Q4/02:98 31.35 31.80 .05 3570 28014 1.50 8780 134.90 24 13273303 - - -
04/28/99 - - 6.00 5490 NG - 87.680 134.90 3.8 13409909 - - -
05/13/60 2666 2689 0.03 34,60 28538 0.80 B4 13878 18 14165899 - - -
05/28/09 30.40 3036 -0.04 38.1¢ 28175 000 57.60 135.70 12 14679821 - - -
0609159 3022 3027 005 3660 28177 - §7.60 1358.70 o0 15226509 - - -
0612198 20.10 20.21 311 47.60 29177 - 87 60 135.78 02 15798485 - - -
07:01/99 29.56 28.59 403 3740 28248 0.10 8770 135.80 a1 16275389 - - -
2944 29.46 0.02 3710 282.80 1.50 89.20 137.30 a1 1654959¢ 132 189 1800
2983 i Rerd 903 3640 28243 410 8e30 137.40 21 17545996 - - -
28.06 28.20 36.80 283,76 -0.10 85.20 137.30 0.1 17918099 - - -
- - 387¢ NG £.30 8350 137 80 8.0 17960828 - - -
2847 2822 3690 283.82 - 8¢ 50 137.80 8.1 18599005 127 - 450
09122199 2214 247 3880 284.88 - 88.50 137.60 1.2 19189599 117 - NA
1010750 2460 2462 38.80 ZB7.44 810 8980 137.70 18 19910374 - - -
10/12/89 1118 11.20 4880 300.87 - 8380 137.70 17 10986266 - - -
11/03/09 - - 37.20 NG - 89.6¢ 137.70 a1 21033938 4.7 a0 -
11/0%/9% - - 4420 NG - 895.60 137.70 o1 21311138 122 58 -
11/28/88 3116 3120 36.60 280 85 - 8980 137.70 1.0 22280998 127 188 -
12/08/99 30.80 30.81 37.19 281.28 - 89,60 137.70 1.9 22659999 118 07 -
12130199 27.48 27.49 41.30 284.56 - 89.60 127.70 1.0 23657275 147 a0 -
0146/00 27.40 2742 4370 28484 - 88.60 137.70 11 23879309 147 00 -
G13158 - - - NG - 8080 137.70 - g - - -
0120100 30.32 3038 35.30 281.65 - 18 715890 10,8 29 388
02:41/00 20.46 2951 3530 282.53 - 18 3179940 1.3 90 412
(212900 - 3412 3526 277.66 - 1.9 4843250 147 [¢R¢] -
430700 14,12 14.14 : 47 40 297.82 - 8088 8046240 7 g0 -
- 2888 .00 3540 28342 - 89848 14 £243660 147 X -
- - oo - NG - §2.60 - - - - -
27.11% 2714 .03 38.10 254.91 - B3.60 ] 0189560 147 0.0 -
- 2888 000 38.40 28320 - B8O 232 12556410 147 0o -
- 2836 2.00 3740 28272 - £8.60 17 14412010 14.7 2.0 -
- 27.82 8.00 3708 284.208 - 85.60 ek 144271100 147 3.0 -

W pvetonProjects\FeceratDODNavy projects 286007 HREPORTSHHISTORIC. XLS NFFW-14, 173042001 Pagedofd



wetad

28153

4370

ot i sl v B o
[ SR
LT B o B )
[ I LR

o
<X
]
i)




Well 1D: NFFW-17
TOC: 301.08 ftams!
Ground: 301.76 ftamsl!
Depth of Well: 24 ft bgs
Depth to Screen 4 ft bgs
Depth To | Depth To{ LNAPL Corrected LNAPL | Total LNAPL
Gauge Date LNAPL Water | Thickness| GW Elevation} Recovered | Recovered Comments
(ft) (ft) {ft) (ft amsl) (gal) (gal)
03/30/94 - 2.38 0.00 297.14 1030 HOURS
04/04/94 - 245 0.00 297.07 1000 HOURS
04/12/94 - 3.58 0.00 205,94 1200 HOURS
04/20/94 - 3.67 0.00 285.85
05/12/94 - 5.97 0.00 203.55
05/24/94 - 7.13 0.00 292.39
06/03/94 - 8.26 0.00 291.26
07/01/94 - 11.70 0.00 287.82
07/13/94 - 14.15 0.00 285.37
08/05/94 - 10.67 0.00 288.85
08/17/94 - 9.78 0.00 289.74
08/30/94 - 7.15 0.00 252.37
09/08/94 - 7.62 0.00 291.90
09/19/94 - 10.85 0.00 288.67
09/30/94 - 9.98 0.00 289.54
1017194 - 12.35 0.00 287.17
10/25/04 - 14.15 0.00 285.37
111 1/94 17.91 17.91 Sheen 281.61
11/22194 - 18.37 0.00 281.15
12/07/94 - 15.44 0.00 284.08
12/21/94 - 12.82 0.00 286.70
01/04/95 - 12.62 0.00 286.90
01/23/95 - 9.62 0.00 289.90
02/16/95 - - 0.00 NG Well Buried in Snow
02/28/95 - 7.72 0.00 291.80
03/10/95 - 6.35 0.00 283.17
03/29/95 - 65.01 0.00 283.51
04/04/95 - 6.49 0.00 293.03
04127/95 - 8.25 0.00 291.27
05/11/95 - 8.45 0.00 291.07
05/24/95 - 8.94 0.00 290.58
06/15/95 - 8.77 0.00 289.75
06/29/95 - 10.81 0.00 288.71
07/08/95 - 11.78 0.00 287.74
07/25/95 - 12.82 0.00 286.70
08/01/95 - 13.17 0.00 286.35
08/21/95 - 17.03 0.00 282.49
09/14/95 - 21.62 0.00 277.90
06/28/95 - 15.25 0.00 284.27
10/06/95 - 11.22 0.00 288.30
10/25/95 - 6.80 0.00 292.72
11/21/95 - 262 0.00 296.90
12/08/85 - 4.66 .00 294.86
12/21/95 - - 0.00 NG Covered With Snow
01/23/96 - 3.51 0.00 296.01
02/09/96 - 2.78 0.00 296.74
02/19/96 - - 0.00 NG
01/09/98 - 5.86 0.00 295.22 - 0.00 New System Started
02/20/98 - 3.46 0.00 297.62 - 0.00
05/21/98 - 5.22 0.00 295.86 - 0.00
12/21/98 - 18.33 0.00 282.75 - 0.00
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Nell i NFFW-47
TOC: 30108 it amsd
Grourst,  301.76  ftams!
Bepth of Well: 24 it bgs
Depth to Screen 4 ft bgs

Dapth To | Depth Tol  LNAPL Corrected LNAPL | Total LNAPL

Gauge Date LNARL Water | Thickness| GW Elevation| Recovered | Recovered Comiments
(ft} (1)) ity (It amsl) {gat) {gah

0113/89 - 15.07 4,00 286.01 - 0.00
- 9.1z 0.00 291.96 - .00
. 4.3 .00 206.95 - 0.00

Q8500 - 7.37 .00 283.71 - 0.00

10426100 - .54 0.0¢ 264.54 - 0.0
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Well ID: NFFW-18
TOC: 308.47 ftamsl
Ground:  305.49 ft amsl
Depth of Waell: 25 ft bgs
Depth to Screen 5 ft bgs
Depth To | Depth To| LNAPL Corrected LNAPL | Total LNAPL
Gauge Date LNAPL Water | Thickness| GW Elevation{ Recovered| Recovered Comments
{ft} (ft) {ft) (ft amsl) (gal) {(gal)
03/30/94 - 11.95 0.00 204.99 1030 HOURS, NO LOCK
04/04/94 - 12.59 0.00 294.35 1000 HOURS
0411294 - 12.84 0.00 294.10 1200 HOURS
04/20/94 - 13.09 0,00 283.85
05/12/84 - 13.95 0.00 292.99
05/24/94 - 14.93 0.00 292.01
06/03/94 - 16.12 0.00 290.82
07/01/194 - 19.30 0.00 287 .64
07/13/94 - 22.05 0.00 284.89
08/05/94 - 17.15 0.00 289.79
08/17194 - 18.17 0.00 288.77
08/30/94 - 15.78 0.00 201.16
09/08/94 - 16.74 0.00 290.20
089/19/94 - 17.80 0.00 289.14
09/30/94 - 17.91 0.00 289.03
10/17/94 - 21.15 0.00 285.79
10/26/94 - 21.48 0.00 285.48
11411194 - 24.55 0.00 282.39
11422194 - 24.83 0.00 282.11
12/07/94 - 19.49 0.00 287.45
12/21/94 - 19.27 0.00 287.67
01/04/95 - 19.23 0.00 287.71
01/23/95 - 16.23 0.00 291,71
02/16/95 - 16.30 0.00 290.64
02/28/95 - 14.12 6.00 292,82
03/10/95 - 12.61 0.00 294,03
03/29/95 - 14.07 0.00 292.87
04/04/95 - 14.42 0.00 292.52
04/27/95 - 15.59 0.00 281.35
0511495 - 15.26 0.00 291.68
05/24195 - 16.11 0.00 290.83
0B/15/95 - 16.41 0.00 290.563
06/29/95 - 17.12 0.00 289,82
Q7/06/95 - 18.41 0.00 288.53
07/25/95 - 18.25 0.00 288.69
08/01/95 - 19.87 0.00 287.07
08/21/95 - 23.80 0.00 283.14
09/14/95 - 27.81 0.00 279.13
09/28/95 - 18.70 0.00 288.24
10/06/95 - 15.85 0.00 291.09
10/25/95 - 14.39 0.00 292,85
11/21/95 - 12.66 0.00 294.28
12/08/95 - 13.49 0.00 283,45
12/21/95 - 13.33 0.00 293.61
01/23/98 - 12.64 0.00 284.30
02/09/96 - 12.36 0.00 294.58
02/19/96 - 12.91 0.00 294.03
01/09/98 - 13.67 0.00 284.80 - 0.00 New System Started
02/20/98 - 12.50 0.00 295,97 - 0.00
05/21/98 - 14.63 0.00 293.84 - 0.00
12/21/98 - 25.96 0.00 282.51 - 0.00
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Well ID; NFFW-18

TGO 308.47  flamsl
Ground:  308.49  ftams!
Dapth of Well: 25 ft bgs
Daepth to Screen 5 ft bgs
Depth To | Depth To!  LMAPL Corrected LNAPL | Total LINAPL
Gauge Date LIAPL Water | Thickness| GW Elevation | Recovered | Recovered Conments

{ft) () £ty {ft amsl) {gal) {oal)
DG/ - 19.70 0.00 288.77 - .00
0525198 - 16.94 0.00 291.83 - 0.00
100TIGS - 13.40 0.00 295.07 - 0.00
G200 - 12.26 .00 206.21 - 0.00
GBM5/00 - 12.36 0.60 296,11 - .00
BH25/00 - - 0.00 NG - .00
{600 - - £3.00 NG - .00
10411/00 = - 0.00 NG - 0.00
102000 B - 0.00 MG - 0.00
10/19/00 = - 000 NG - 0.00
1042600 - 15.06 0.00 293.41 - 0.00
10300 - - 0.00 NG - 3,00
11408/G0 - - 0.00 NG - 0.00
110800 - - 3.00 MG - 3.00
11300 - - 0.00 NG - 0.0
{2000 - - 0.00 NG - 0.00
HHRTIG0 - - 0.00 NG - 0,00
12404400 - - 0.00 NG - 0.00
12015000 - - (.00 NG - 0.00
12018400 - - 0.00 NG - 0.00
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Well ID: NFFW-19
TOC:  323.00 ftams!
Ground:  319.73  ft amsl
Depth of Well: 31 ft bys
Depth to Screen 6 ft bgs
Depth To | Depth To|  LNAPL Corrected LNAPL | Total LNAPL
Gauge Date LNAPL Water | Thickness | GW Elevation | Recovered | Recovered Commants
{ft) {ft) (fl) {ft amsl} {gal) {galb
03/30/94 - 12,93 0.00 308.51 - 0.00 1030 HOURS
04/04/94 - 13.28 .00 308.16 - 0.00 1000 HOURS
04/08/94 - 13,59 09,00 307,85 - 0.00 1200 HOUR
04/07/94 - 13.97 0.00 307.47 - 0.00 1100 HOURS
04/12/84 - 15.24 0.00 306,20 - 6.00 1200 HOURS
04/20/94 - 1522 0.00 306.22 0.00
0d/27/04 - 15.31 0.00 306.13 - 0.00
05/04/94 - 15,27 0.00 306.17 - 0.00
085/12i94 - 18.50 0.00 302.94 - 0.00
05/16/04 - 19,35 0.00 302.09 - 0.00
0524794 - 14.35 0.00 307.09 0.00
05/27/94 22.33 0.00 209,114 - 0.00
06/03/94 N 25.46 0.00 205,08 0.00
06/15/94 31.66 31.74 0.07 280,77 - 0.00
06/16/94 32,23 32.30 0,07 289.20 - 0.00
06/21/94 33.32 3342 0.10 288.11 - 0.00
Q7/01/94 353.33 33.43 Q10 288.10 - 0.00
Q771394 - 28,30 0.00 292,14 - 0.00
08/0594 - 28.13 0.00 293,31 - 040
08/17/94 - 2878 0.00 291,66 - 0.00
08/30/94 - 24.02 0.00 207,42 - 0.00
09/08/94 - 2597 0.00 296,47 - 0.00
Q914194 29.87 0.00 291.57 - 0.00
08/19/94 21,18 0.00 300.26 - 0.00
10/17/94 - 33.37 0.00 288.07 - 0.00 ODOR
10425/94 B 33.35 0.00 288.09 - 0.00
11£14/04 - 33.34 0.00 288,10 - 0.00
14422/94 B 333 .00 28813 - 0.00
12107194 33.26 33.25 Sheen 288.18 - .00
12124194 33,29 0.00 288.15 - 0.00
01/04/95 - 33,27 0.00 288,17 - 0.00
01/16/95 - 32,11 .00 289,33 - .00
014234495 - 28.21 0.60 295.23 - 0.00
02/16/95 - 26,73 0.00 294.71 - 0.00
02/28/95 - 23.80 0.00 207.64 - 0.00
03/10/95 - 18.67 0.00 302.77 - 0.00
03/26/95 - 17.87 0.00 303.57 - .00
0404195 - 18.81 0.00 302.63 - 0.00
Q27195 - 22,71 0.00 208.73 - 0.00
05/11/95 - 23.23 0.00 298.21 - 0.00
05/24/95 - 24,76 0.00 206.68 - 0.00
06/15/95 - 28,10 0.00 293.34 - 0.00
06/29/95 - 32.55 0.00 288.89 - 0.00
07/06/35 - 23.28 0.00 268.16 - 0.60
07/25/95 - 3245 0.00 288.99 - 0.00
08/01/95 - 33.26 0.00 288.18 - 0.00
08/21/35 - 33.26 0.00 288.18 - 0.00
09/14/95 - - 0.00 NG - 0.00 Did Not Have Key For Well
09/28/85 - 32.63 0.00 288.91 - 0.00
10/06/95 - 28,15 0.00 265,29 ~ 0.00
10425185 - 18.92 0.00 302.52 - Q.00
11121/35 - 14.58 0.00 306.86 - 0.00
12108195 - 15,96 0.00 305.48 - 0.00
12/217/95 - 16.01 0.00 305.43 - 0.60
01/23/98 13.14 0.00 308.30 - 0.00
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Well 1D, NFFW-18

TOO

Ground:

Depth of Well:
Dropdh t Sorsen

323.00
319.73
31
5]

ft aunt
ft begs
ft bygs

epth To LARPL LHARL | Total LMAPL
LIARL ] Recovered | Recoverad Commants

(it (el {eyal)
G096 - 308.32 - 8.00
G2 196 - 306,98 - 3.00

ARH e - 305,36 - 000 Mew Systerm Started
[ARFR K 306.67 .00
308.31 ~ 0,00
3 B 310.06 B 4,00
G608 B GO0 309.91 - G.00
GE21/88 - .00 3 - Q.00
G8 14708 - .00 289,886 0.0¢
10F14/88 .00 204,21 0.0¢
12121768 B 0.00 Dy - .00
[ex TRt = 000 280,82 B G.00¢
354, B Q.00 3085 87 - .00
10T = 004 307.87 - .00
G - 0.00 308.58 - G.00
- 000 30414 - 0.00
- 306.01 - 03,00
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Well ID: NFFW-20
TOC: 326.11  ftams!
Ground: 323.36 ft amsl
Depth of Well: 34 ft bgs
Depth to Screen 14 ft bgs
Depth To | Depth To| LNAPL Corrected LNARL | Total LNAPL
Gauge Date LNAPL Water | Thickness| GW Elevation| Recovered | Recovered Comments
{ft) (ft) (ft) (ft amsty (gal) {gal)
03/30/94 - 23.16 0.00 301.39 - - 1030 HOURS
04/04/94 - 22,98 0.00 301.57 - - 1000 HOURS
04/12/94 - 25.41 0.00 299.14 - - 1200 HOURS
04/20/94 - 25.90 0.00 298.65 - ~
05/12/94 - 27.88 0.00 296.67 - -
05/24/94 - 29.45 0.00 295.10 - -
06/03/94 30.94 30.94 0.00 293.61 - -
07/61/94 34.29 34.84 0.55 2890.19 - -
07/13/94 35.29 35.31 0.02 289.26 0.10 0.10 BAILED 0.10 GAL
08/05/94 - 32.04 0.00 292.51 - 0.10
08/17194 - 31.52 0.00 293.03 - .10
08/30/94 - 29.45 0.00 29510 - 0.10
09/08/94 - 30.25 0.00 294.30 - 0.10
09/19/94 - 31.60 0.00 292.95 - 0.10
09/30/94 - 31.89 0.00 292.56 - 0.10 ODOR
10717794 33.30 33.55 0.25 281,22 - 0.10 Installed Pasive Bailer
10/25/94 35.09 3513 0.04 289.45 0.28 0.35 Removed Bailer
1111/94 35.57 3577 0.20 288.95 - 0.35
11/22/04 35.90 36.15 0.25 288.62 - 0.35
12/07/94 36.00 36.29 0.29 288.51 - 0.35
12021194 34.60 34.64 0.04 289.94 - 0.35
01/04/95 - 33.31 0.00 261.24 - 0.35
01/23/95 - 31.18 0.00 293.37 - 0.35
02/16/95 - 31.10 0.00 293.45 - 0,38
02/28/95 - 30.08 0.00 294.47 - 0.35
03/10/95 - 28.41 0.00 296.14 - 0.35
03/29/95 - 27.65 0.00 206.90 - 0.35
04/04/95 - 28.80 0.00 29575 - 0.35
04/27/95 30.73 30.74 0.01 293.82 - 0.35 Product .005 thick
05/11/85 - 30.27 0.00 294.28 - 0.35
05/24/95 - 30.27 0.00 294.28 - 0.35
06/15/95 - 31.87 0.00 292.88 - 0.35
08/26/95 32.55 33.54 0.98 291.87 - 0.35
07/06/95 33.09 33.54 0.45 291.40 - 0.35
07/26/95 35.05 35.29 0.24 289.47 - 0.35
08/01/95 34.81 34.97 0.16 289.72 - 0.35
08/21/95 35.08 35.39 0.31 289.43 - 0.38
09/14/95 36.00 36.37 0.37 288.50 - 0.35
09/28/95 36.13 36.50 0.37 288.37 - 0.35
10/06/95 36.00 36.27 0.27 288.51 - 0.35
10/25/95 - 28.77 0.00 295.78 - 0.38
11/21/95 - 24.37 0.00 300.18 - 0.35
12/08/95 - 27.03 0.00 297.52 - 0.35
12/21/95 - 27.31 0.00 297.24 - 0.35
01/23/96 - 24.72 0.00 299.83 - 0.35
02/09/96 - 23.25 0.00 301.30 - 0.35
02/19/96 - 26.08 0.00 298.47 - 0.35
01/08/98 - 26,91 0.00 209.20 - 0.35 New System Started
01/13/98 - 27.25 0.00 298.86 - 0.35
02/20/98 - 25.81 0.00 300.30 - 0.35
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Well (D: NFFW.-20
TOC 326011 # amsl
Ground:  323.36 it amsl
Plepih of Well: 34 ft hgs
Cepth to Screen 14 fthys
Depth To | Depth To]  LNAPL Correctad LHAPL | Total LNAPL
Gaugs Date LARL Watar | Thickness | GW Elevation| Recovered | Recovered Comments

(fty 1%} {f) {ft amsl) {gal) {galy
02/27/98 - 28517 0.00 300.94 - (.35
03/16/68 - 24.67 0.00 301.54 - 0.35
05/21/88 - 25.41 0.00 300.70 - 0.35
03414/68 - 31.45 0.00 204.66 - 0.38
10/ 14/98 33.96 33.69 0.03 262.09 - 0.35
1221498 36.614 36.80 04.19 200,14 - 0.38
o1/ 13799 36.07 36482 .25 289.57 .26 .60
Q52849 2948 26.51 102 296.58 - (.60
10/0TI96 “ dry 0.00 dry 0.60
G241 100 - 23.498 0.00 302.13 - (.60
EH15/00 - dry 0.00 dry - 0.60
1O426{00 - tdry .00 dry - (.60
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Well IDD: NFFW-21
TOC: 318.91 f{t amsl
Ground: 315.96 ft amsl
Dapth of Well: 34 ft bgs
Depth to Screen 9 ft bgs
Depth Te | Depth To] LNAPL Corrected LNAPL | Total LNAPL
Gauge Date LNAPL Water | Thickness{ GW Elevation | Recovered | Recovered Comments
{ft) {ft) (ft) (ft amsl} {gal} (gal)
03/30/84 - 12.11 0.00 305.25 1030 HOURS, NO LOCK
04/04/94 - 12.11 0.00 305.25 1000 HOURS
04/12/94 - 13.32 0.00 304.04 1200 HOURS
04/20/94 - 18.94 0.00 298.42
05/12/94 - 22.96 0.00 294.40
05/24/94 - 25.65 0.00 291.81
06/03/94 - 28.56 0.00 288.80
07101704 - 36.47 0.00 280.89
07/13/94 - 36.51 0.00 280.85 WELL DRY?
08/05/94 - 32.54 0.00 284.82
08/17/94 - 32.78 0.00 284,58
08/30/94 - 30.15 0.00 287.24
09/08/94 29.27 29.28 0.04 288.09 SHEEN
09/19/94 32.95 0.00 284.41
09/30/94 - 33.39 0.00 283.97
10/17194 - 36.47 0.00 280.89
10/25/94 - 36.50 0.00 280.86
11411/94 - 36.51 0.00 280.85
11/22/94 - 38.51 0.00 280.85
12/07/94 36.48 36.48 Shesn 280.88
12121794 B 36.48 0.00 280.88
01/04/95 - 36.48 0.00 280.88
01/23/95 - 29.31 0.00 288.05
02/16/96 - 28,49 0.00 288.87
02/28/95 - 25.38 0.00 291.98
03/10/95 - 21.55 0.00 295.81
03/29/95 - 21.07 0.00 296.29
04/04/95 - 22.07 0.00 295.29
04/27/95 - 25.12 0.00 292.24
05/11/95 - 25.47 0.00 291.89
05/24/95 - 26.82 0.00 280.54
06/15/95 - 29.08 0.00 288.28
06/29/95 - 32.33 0.00 285.03
07/06/95 - 33.03 0.00 284.33
a7/25/95 - 34.18 0.00 283.18
08/01/95 - 34.70 0.00 282.68
08/21/95 - 36.45 0.00 280.91
08/14/95 - 36.48 0.00 280.88
08/28/95 - 36.49 0.00 280.87
10/06/96 - 32.65 0.00 284.71
10/25/95 - 22.82 0.00 284.54
11/21/95 - 16.64 0.00 300.72
12/08/95 - 19.29 0.00 298.07
12/21/95 - 19.70 0.00 297.66
01/23/96 - 14.89 0.00 302.47
02/09/96 - 15.58 0.00 301.78
02/19/96 - 17.61 0.00 289.75
01/09/98 - 21.71 0.00 297.20 - 0.00 New System Started
02/20/98 - 16.34 0.00 302.57 - 0.00
(05/21/98 - 17.77 0.00 301.14 - 0.00
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Weil I

NFFW-21

TOC  3M8.91  ftamsl
Ground:  315.96 it amst
Diepth of wWell: 34 ft bgs
Depth to Screen 9 ft bgs
Dapth To | Depth To]  LNAPL Corracted LNAPL | Total LNAPL
Gauge Date LNAPL Water | Thickness | GW Elevation| Recovered | Recovered Commarnis
i3} () {ft} {ft amst) {gal) {gal}
12421708 - 36.50 0.00 282 .41 - .00
01713799 E 34.6% .00 264.28 - 0.00
05/26/69 - 28.08 0.00 200.83 - 0,00
100795 = 17.58 0.00 301.33 - 0.00
G2/4 100 - 15.16 0.00 303.76 . 0,00
08/15/00 - 8.7 6.00 302.20 “ 0.00
12600 20,38 0.00 298.53 = .00
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APPENDIX B

LNAPL AND GROUND WATER RECOVERY AND
TREATMENT SYSTEM OPERATIONAL DATA
1998 TO 2000



Project: 2960074.7200

Appendix B
EA Engineering, Science, and Technology, Inc. 15 February 2001
APPENDIX B SYSTEM REPORT ON VACUUM ENHANCED LNAPL AND GROUND WATER RECOVERY AND TREATMENT SYSTEM
NAVY FUEL FARM, NAVAL AIR STATION JOINT RESERVE BASE
WILLOW GROVE, HORSHAM TOWNSHIP, PENNSYLVANIA
NFFW-2R NFFW-14 NFFW-16 Thermal -Oxidizer Product Recovery
Ground-Water System VER System Ground-Water System VER System Ground-Water System VER System System
Product | Ground-Water Product Ground-Water Product | Ground-Water Effluent Chamber Effluent LNAPL | Vapor Phase | Dissolved Phase Total
Recovered Recovered Vacuum Flow Recovered Recovered Vacuum | Flow Recovered Recovered Vacuum Flow Totalizer | Temperature | Concentration § All Wells All Wells All Wells All Wells
Total | Gpd (psia) | (SCFM) { Total | gpd (psia) | (SCFM) | Total | gpd (psia) | (SCFM) (gal) (F) (ppmv) (gal) (gah) (gab) (gal)
Date ‘ Gpm AR gpm (v gpm
{zal) |{avg.) (gal) |(avg.) {gal) |(avg)
010208 _{_ 0.00 D 2 2) 0.00 () [B) 2 (.00 (i) (2) 12) 2 2 4 &) (3)
CL0908 _ § 000 | 0.00 ) 2) <) 0.00 | 0.00 (L) 2 2) 000 | 000 () ) 2 1628750 2) 2) 4 ) )
010998 1 0.00_|_ 000 6.0 2 12) 2240 | 2240 23 12) 2) 000 | 00D (0 @) 2 1628750 &) 2 2240 2) (5)
0171398 4 340 | 085 k) 2 ) 230 1 500 ) 2 &) 000 | 000 (L 2 2 1653960 2) 2 2530 Q) 0.02
012008 _§ 810 | 067 20 6 2) 5150 | 1.30 1) 2) 2) 000 | 0060 iy} 2 2 1689130 2) 2 59.60 2 0.06
0172898 11230 | 065 - 2) @ 5520 | 048 - B 2) 000 | 000 ) 2) 2) 1742210 2 2 68.60 ) 0.1
02/02/98 ¥ 1330 | 0.00 - 3y 2 3530 | 0.00 - 2 2 060 | 000 (0 2) @ 1742210 [63) 2 68.60 2 011
02/00/98_§ 13.80 | 007 - 2 2 6402 | 125 - 2 2 0.00__| 0.00 i) 2) (2) 1857420 @ 2) 71.82 ) 0.21
0%16/98 | 13.80 | 0.00 33 1244 ) 6594 | 0.27 - 1239 3 000 | 000 I 1261 ) 1924760 1413 14.0 7974 0.00 0.26
02/20/98 | 1380 | 0.00 30 12.73 3) 6940 | 086 s 12.49 3) 000 | 000 M 12.61 3 1964660 1410 5.0 8320 2243 0.30
02/2398_§ 17.40 | 120 78 12.49 %)) 69.50 | 0.03 - 1249 3 0.00__| 0.00 1) 1261 3) 2001060 1410 38 36.90 2595 033
0272798} 1890 | 038 - 12.61 &)} 71.96_| 0.60 - 1224 37 1182 | 296 (0 12.36 3) 2041600 i410 - 102,62 3305 0.37
030298 19.17 | 0.9 - 12,98 19.0 71.50_| 0.00 - 12.73 99 11.82 | 000 ) 12.98 50 2078240 1410 - 102.39 3917 0.39
0305981 19.17 | 0.00 37 12.24 15.9 73.50_| 0.53 0.0 11.99 33 1208 | 0.09 (D - - 2110370 1410 19 104.75 43.40 041
03/09/98_| 19.17 | 0.00 18 - - 7470 | 030 0.0 - - 1208 _|_0.00 0 - - 2149390 - - 10593 4340 044
03/1358 1 1917 | 000 E%] 1150 129 7470 | 0.00 0.0 11,75 85 128 | 002 (1 - - 2150330 1410 20 106.03 4340 044
03/16/98 3) i6) 21 1298 1.6 7570 | 033 0.1 < - 1218 1 000 030 - . 2191350 1410 74 107.03 4426 0.47
03/23/98 (&) () - 12.49 113 7570 1 000 - 12.49 3.4 1938 | 103 - 11.75 30 2193390 1210 - 112.25 4527 047
040298 19.17 | 060 5 1199 11.1 7750 | 018 - 12.24 0.0 1938 | 0.00 - 1224 103 2338360 1410 - 116.05 4746 0.50
04/13/98 § 19.17 | 000 - 1298 146 7920 | 0.15 - 1347 129 1938 | 000 - 13.22 23 2318420 1410 17 117.75 52.68 .56
041798 11917 { 000 73 1298 137 7970 | 013 0.3 13.22 330 1538 | o0 4.80 1208 59 2346880 1310 18 11825 5731 .58
042298 § 19.17 | 0.00 - 1322 122 79.70_|_0.00 - 1347 - 1938 | 0.00 : 1347 5.1 2306460 1410 - 11835 6283 .61
03/05/98 (&) &) p 13.71 14.6 7970 | 000 - 13.71 6.5 1938 | 0.00 - 13.47 7.0 2550430 1410 20 9208 85.04 069
052198 4 2247 | 184 - 1150 6.9 8210 | 015 - 11.75 73 2758 | 0.3} - 10.77 9.9 3703620 1310 2.1 132.15 89.30 0.78
05728/98_ § 2235 | 0.0l - 13.22 9.0 8210 1 (6 - 13,71 17.6 3588 1 119 - 1322 6.9 2753810 1412 s 140.53 50.74 0.81
061298 | 2235 | (D) 6] 1323 74 83.04 | 006 0.4 1298 52 3839 | 013 G40 11.09 6.6 777010 1410 s 14218 9409 0R1
06/23/98 _§ 22355 | (1) 71 )] 0 83.19 | 0.01 02 132 74 6598 | 249 .70 13.22 8.5 2830750 1410 - 17172 99 55 0.83
07098 | 2255 | (1) 2] D 7 8364 | 0.03 6.1 1347 37 7528 | 053 210 1308 5.9 2844880 1410 L7 8147 102.13 0.83
07/28/58 || 2255 | 0.6 - - - 8364 | 0.00 - - - 75.30 | 0.0 - - - - . 18149 10213 0383
07731981 2253 | _0.00 : - - 3368 | 001 07 1224 16.0 7778 _| 083 130 - - 2923400 1410 - 13401 106 01 0.87
0B/05/93__J 2255 | 0.00 B - - 3484 | 0.23 - 13.96 56 7834 | Gll - - - 2531480 1310 09 185 73 108.02 087
08/14798_§ 3095 | 093 - 13.96 76 8644 | 0.18 1420 54 7928 | 0.10 B - - 2941320 141D - 195.67 112.80 0.88
0872798 1 6095 | 231 s 171 93 8934 | 022 - - - 7928 | 000 - - - 29601 50 1410 29 32957 125.03 0.89
0O/LI/8% [ 6825 1 049 - - - 3964 | 0.02 - - - 7932 | 0.0 - - - 2970340 - - 237.21 125.03 0.90
09/16/98_ § 6825 | 000 00 13.96 14 3964 | 0.00 0.0 1470 0.0 7938 | 001 0.20 14.70 00 1976620 1410 - 2727 135.03 0.30
0912508 | 6825 | 000 35 - - 7064 | 0.00 06 - - 7948 | a0l 210 1304 8.7 3973240 1410 33 23737 12505 0.90
10713/98__{ 6825 | 06.00 0.0 - - 9044 | 0.04 00 1470 0.0 7948 | 0.00 450 1249 93 1973240 1410 - 23817 133.08 0.90
10/27/98 1 6865 | 9.03 00 - - 9194 | 0.12 31 - - 7948 | 0.00 020 1371 93 2978160 1310 15 340.07 13313 091
1L03/98_§ 6865 | 0.00 s - - 9764 | 010 X - - 3268 | 046 - 1371 100 2978160 1410 39 4397 13718 091
111008 1 6865 | 0.00 - s - 9264 | 000 - - - 8658 | 034 - s — 3978160 - - 24787 13113 091
1172398 _F £0.45 | 0.04 0.0 - - 9424 | G612 0.0 . . 9508 | 073 5.20 1199 123 2978730 1410 33 15947 133.1% 0.91
12198 7185 | 045 - p - 9581 | 0.09 - - - 9858 | 014 0.50 12.73 154 2578250 1410 - %627 13318 091
12721/98 | 7185 | 000 - - - 9674 | 0,09 - - - 9958 | 0.13 1.00 12,49 (72 978250 1410 1.2 26797 13313 0.01 402.06
Notes:  VER - Vapor Enhanced Product Recovery.

P\FederaNDOD\WNavy\projects\2960074Y EAR-SUMVan 00 to Dec 00\DRAFTappendix B.doc

- Indicates data is not available.

{1y PLC was not yet programmed to convert 4 to 20 mA signals to gpm.

{2 VER System was not turned on yet.

{3) Magnahelic gauges were not yet connected to the flow sensors.
(4} Product recovery pumps were not operating properly.

(5) System effluent totalizer was not installed yet,

(6} Product meter ran backwards due to vacuum on well.

(7) RW-2R off because groundwater pump motor is being replaced

NASJRB Willow Grove, Navy Fuel Farm

Report on System Performance
January 2000 to December 2000




EA Engineering, Science, and Technology, Inc.

Project: 2960074.7200
Appendix B
15 February 2001

APPENDIX B SYSTEM REPORT ON VACUUM ENHANCED LNAPL AND GROUND WATER RECOVERY AND TREATMENT SYSTEM
NAVY FUEL FARM, NAVAL AIR STATION JOINT RESERVE BASE
WILLOW GROVE, HORSHAM TOWNSHIP, PENNSYLVANIA
NFFW-2R NFFW-14 NFFW-16 Thermal -Oxidizer Product Recovery
Ground-Water System VER System Ground-Water System VER System Ground-Water System VER System System
Product | Ground-Water Product | Ground-Water Product | Ground-Water Effluent Chamber Effluent LNAPL | Vapor Phase | Dissolved Phase Total
Recovered Recovered Vacuum Flow Recovered Recovered Vacuum | Flow Recovered Recovered Vacuum Flow Totalizer | Temperature | Concentration | All Wells All Wells All Wells All Wells
Date ] 70wl | gpd | Total (gal) (psia) | (SCFM) | Total | gpd oom (psia) | (SCFM) | Total | gpd (psia) | (SCFM) (gal) F (ppmv) (gal) (gal) (gal) (gah)
A e |ave) Gpm (gal) |(avg) il (gal) |(avg) gpm
01/13/99 ] 71.85 | 0.00 - - - 97.04 | 0.03 - - - 9988 | 0.00 0.10 12.49 93 1978200 1410 X 168.77 133.18 0.9 302.36
01726/%9 1§ 7185 | 000 s - - 97.04_| 0.00 0.2 - - 10138 | 0.2 0.60 1249 117 2984210 1410 36 270.27 14168 0.91 41285
0i/13/95 | 71.85 | 0.00 s - - 9704 | 003 - - - 11618 | 0.09 010 12.49 95 2978290 1410 - 285.07 133.18 0.01 419.16
01/26/9 | 7185 | 0.00 - - - 97.04 | 0.00 0.2 - - 116,18 | 0.00 0.60 1245 117 298210 1410 3.6 285.07 14168 0.9] 427,65
0240593 | 7185 | 0.00 - - - 97.24 | 02 0.1 - B 11618 | 0.00 0.20 12.49 135 3016630 1410 16 285.27 14945 6.93 435.64
02/15/95 _§ 71.85 | 0.00 G5 - - 9934 | 0.2t 0l - - 11628 | 001 0.10 - - 3054730 0 - 28747 139.45 0.95 43787
0272299 | 7185 | 0.00 - 1273 10.2 100.14 | 0.11 0.1 - - 11648 | 0.03 0.10 13.22 109 3085220 1410 13 288.47 149.45 0.97 138,89
03/04/99 § 7485 | 030 0.0 11.50 7.7 100.14 | 0.00 0.1 1470 0.0 11678 | 0.03 450 1126 202 3112780 1410 - 9177 159.55 099 43230
0330099 17525 | 002 06 1077 9.4 102.24 | 008 0.3 370 0.0 19.08 | 0.00 0.30 1052 - 3215400 1310 - 296.57 184.09 1.03 481.68
04/09/99_ 17525 | 0.00 0.2 - - 10324 | 010 0.1 - - 12058 | 015 210 - - 3316980 0 - 299.07 184.09 1.07 484.23
042899 | 75.25 | 0.00 03 . - 10334 | 001 G2 : - 12058 | 0.00 0.80 - - 3337650 0 - 299.17 184.09 .08 484.34
0371399 | 7525 1 000 2 - - 103.64 | 0.02 0.3 - - 121.38 | 0.05 180 - - 3438300 [ - 300.27 184.09 111 48547
052899 | 76.15 | 0.06 0.4 - - 10484 | 008 25 - - 12038 | 0.00 120 - - 3485180 0 - 30237 184.09 113 487.58
06/09/99 | 7635 | 0.02 - - - 107.24 | 020 0.0 - - 12138 | 0.00 0.01 - - 3526360 [0 - 30497 13409 115 450.20
0621799 | 76,65 | 002 0.7 - - 107.24 | 0.00 0.1 - - 12038 | 000 0.20 - - 3550850 0 - 305.27 184.09 115 45052
07/01/9% | 7705 | 0.04 0.2 - - 107.24 | 0.00 0.3 - - 12148 | 0.0l 0.10 - - 3560530 [ - 30577 184.09 1.17 491,03
0720199 | 7705 | 0.00 0.1 12.98 - 107.33 | 0.00 30 10.77 ‘ 12208 | 0.08 .10 13.22 10.9 3363200 1410 - 07,27 194.47 117 50291
0810599 | 79.55 | .16 00 - - 10894 | 0.11 0.0 1L01 - 123.08 | .01 0.1 - 3564040 1410 - 31157 22269 117 535.43
08/13/99 | 80.25 | 6.09 04 - - 109.24 | 0.04 0.0 10.28 - 12298 | -0.01 0.10 . - 3564040 1419 B 31247 23973 117 54336
08/16/99 | 8025 | 0.00 0.0 - - 11084 | 053 0.0 10.03 - 12328 | 0.10 0.00 - - 3564040 1410 - 31437 230.05 117 54649
09/09/59_§ 80.25 | 0.00 05 - - 110.84 | 0.00 0.0 - - 12328 | 6.00 0.19 12.73 - 3576910 1310 32 314.37 24236 L18 557.80
09/22/99 | 8035 | 0.00 07 - - 111.24 | 0.03 0.1 - - 12328 | 0.00 120 1175 - 3621020 1410 - 31477 24965 1.20 565.91
10/07899_ 1 81.95 | 0.1 0.5 - - 1124 | 0.00 46 - » 12338 | 001 .60 - - 3748650 ) - 316.57 24993 1.37 367 78
1071259 § 8205 | 0.2 03 1470 0.0 11144 | 004 32 1470 0.0 12338 | 000 1.70 - - 3762520 1310 - 31687 24998 1.28 368.12
110399 18205 | 000 6.3 14.70 0.0 112064 | 0.03 0.1 1470 0.0 12338 | 0.00 0.10 1470 0.0 1932900 1410 - 317.47 25745 137 576.28
11/09/99 | 8205 | 0.00 15 1470 6.0 11204 | 080 36 12,49 8.8 12338 | 0.00 010 1224 53 3964320 1410 - 31747 25748 138 576,33
112809 ] 8205 | 0.00 02 14.70 0.0 1234 | 002 0.7 14.70 [ 12338 | 000 L0 1273 136 HM6330 1319 - 37T 264.34 142 583.52
12/08/99 1 8205 | 000 19 1470 0.0 11234 | 000 05 14.70 00 12338 | 6,00 100 11.50 10.7 3076440 1408 - 31777 270.00 143 38938
12730:99 {9275 | 0.49 16 1370 0.0 11231 | 000 12 14.70 0.0 12338 | 0.00 100 1370 0.0 4326940 i . 32847 270.09 157 60017
Notes:  VER - Vapor Enhanced Product Recovery.

- Indicates data is not available.
(1) PLC was not yet programmed to convert 4 to 20 mA signals to gpm.

{2) VER System was not turned on yet.

{3) Magnahelic gauges were not yet connected to the flow sensors.
{4) Product recovery pumps were not operating properly.
{5) System effluent totalizer was not installed yet.

(&) Product meter ran backwards due to vacuum on well,
{7) RW-2R off because groundwater pump motor is being replaced

NASIRB Willow Grove, Navy Fuel Farm

Report on System Performance
January 2000 to December 2000
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APPENDIX B SYSTEM REPORT ON VACUUM ENHANCED LNAPL AND GROUND WATER RECOVERY AND TREATMENT SYSTEM
NAVY FUEL FARM, NAVAL AIR STATION JOINT RESERVE BASE
WILLOW GROVE, HORSHAM TOWNSHIP, PENNSYLVANIA
NFFW-2R NFFW-14 NFFW-16 Thermal -Oxidizer Product Recovery
Ground-Water System VER System Ground-Water System VER System Ground-Water System VER System System
Product | Ground-Water Product | Ground-Water Product | Ground-Water Effluent Chamber Effluent LNAPL | Vapor Phase | Dissolved Phase Total
Recovered Recovered | Vacuum Flow Recovered Recovered Vacuum | Flow Recovered Recovered | Vacuum Flow Totalizer | Temperature | Concentration | All Wells All Wells All Wells All Welis

Total | gpd (psia) | ( SCFM) | Total | gpd (psia) | (SCFM) | Total | gpd (psia) | (SCFM) (gal) F) {ppmv) (gal) (gal) (gal) (gal)

Date § . s Gpm : gpm ) . gpm

(gal) |(ave.) (gal) |(avg.) (pal) |(avg.)
0L06/00f 5275 | 0.00 14 8.50 74 1232 | 0.00 14 1470 0.0 12338 | .00 Li0 1470 00 267780 10 - 32847 270.09 1.60 600,15
0I713/00) 5275 | 000 - X - 11234 | 000 - - - 123,33 | 0.00 B - - 4267780 0 B 32847 270.09 150 500.15
01720/000 92,95 | 0.03 15 10.77 12.9 11234 | 600 20 (4.70 0.0 12338 | 0.00 1.00 10.77 9.0 4347383 1410 32 128,67 27840 191 50898
0XT100E 9295 | 0.0 [ 11.26 127 11234 | 000 L6 1470 0.0 12338 | 000 1.00 11.26 9.0 4433720 1410 29 33867 285.30 1.96 515.93
02729/00) 9315 | 0.07 435 7.50 96 11234 | 000 00 12.24 112 12338 | 000 130 1170 0.0 4496340 1410 - 32987 204.60 201 626.56
0307/00] 9745 _| 047 28 11.01 165 123 | 000 28 1370 ) 12338 | 000 1.80 1470 0.0 1566820 1410 - 33317 298.53 205 63375
03/1500) 9855 | 0.4 91 10.77 11.5 11234 | 0.60 0.0 14.70 0.0 173.38 | 0.00 140 1470 0.0 4577580 1410 - 334.77 299 44 206 63577
03214000 98.35 | 0.00 - - - 11233 17000 - - - 12338 | 0.00 - - - 4577580 0 ~ 33427 200,44 2.06 635.77
03/30/008 164,85 | 0.70 34 1126 144 11234 | 0.00 13 14,70 0.0 12338 | 600 0.90 14.70 0.0 4725080 1411 54 34057 30845 211 65113
04/13/008 106485 | 0.00 38 929 17.5 11234 | 0,00 31 14.70 0.0 12338 | 600 2.2 14.70 0.0 1881320 1410 27 340.57 31447 216 657.20
0472800 16495 | 0.01 31 9.78 18.3 11234 | 0.00 0.9 1470 0.0 12338 | 0.00 1.70 1470 0.0 4962210 140 96 340.67 318.88 218 661.72
05/10/00) 106.95 | 017 - 10.28 10.3 11234 | 000 0.l 1470 00 12238 | 000 0.60 14.70 0.0 4962490 1410 13 34267 32713 218 671.97
03/23/00] 108.85 | 0.15 - - - 11234 | 0,00 0.9 1470 0.0 12338 | 0.00 170 13,70 0.0 4988300 0 - 34457 329.40 213 676.16
06/12/008 10945 | 0.03 24 978 149 11234 | 000 0.0 14.70 00 12338 | _06.00 0.10 14.70 0.0 5018210 1410 - 34517 325,40 2720 676.77
06/30/00f 11535 | 033 0.0 1077 115 11234 | 000 00 14.70 0.0 12338 | 0.00 0.00 14.70 6.0 5034050 1410 33 351,07 33422 330 687.49
0710600 115.35 | 0.00 0.0 10.52 - 11231 | 000 0.0 1470 0.0 123.28 | 000 0.00 1470 0.0 5034690 1410 57 351.07 335,50 220 589.17
07/16/00] 116.55 | 0.12 250 13,70 - 11282 | 005 0.1 1470 0.0 12338 | 000 040 1470 00 5050240 0 - 35277 33530 220 690,87
07/261008 11675 |_0.02 0.9 1420 038 11294 | 001 05 14.70 0.0 123.38 1 000 1.50 14.70 04 5064150 1310 86 353.07 337.67 221 692.95
07728/00) 116,75 | 0.00 - 1470 0.0 11304 | 0.03 0.1 T%H 341 12338 | 0.00 0.80 1470 6.0 5072310 1410 - 35317 34069 221 896,06
08/04/003 116.35 | 0.0l 24 1470 0.0 113,14 | 001 29 10,77 6.0 17338 | 0.0 160 1470 0.0 5699330 1410 - 35337 34597 221 70149
osogiool 11685 | 000 31 1470 06 113.134 | 0.00 01 11.59 33 17338 | 0.00 0.90 1470 00 3137070 1410 - 353.37 34787 22 70343
08/15/00f 11695 | 001 33 12.49 203 11324 | 001 01 1470 0.0 12338 | 0.0 0.40 14,70 0.0 STE0990 1310 33 35357 34837 20 704.17
08722/00} 116.95 | 600 2] 1249 19.0 11334 | 001 23 1470 00 12338 | 0.00 1.20 1470 09 5230920 1410 - 353,67 35382 2725 700.73
08237004 11695 | 0.00 i3 1249 - 11334 | 000 28 1470 0.0 12338 | 000 0.40 1470 0.0 5267440 1310 B 35347 35959 236 71551
09/087008 116,95 | 0.00 0.8 1322 138 11334 | 000 0.1 1470 00 12338 | 0.00 040 1470 0.0 5320040 1410 116 33367 365.57 238 72152
09/15/00§ 11695 | 0.00 03 1298 146 113.34 | 060 01 1470 0.0 12333 | 0.00 0.10 1470 00 5360440 1410 15 35367 372.80 239 72876
09725/00] 116.95 | 0.00 29 14.70 0.0 11334 | 0.00 0.0 1273 121 12338 | 0.00 0.10 14.70 0.0 5390520 1310 64 35367 37354 239 731,90
10/06/00§ 11695 | 0.00 ) 14.70 00 113.34 | 000 0.2 1224 16.6 123.38 | 0.00 0.20 14.70 0.0 5390520 1410 - 353.67 37806 229 734.02
10711/00] 11695 | 0.00 27 1470 0.0 11334 | 060 0. - - 17338 | 000 170 1470 0.0 5415350 0 X 35367 378.06 230 73402
10/12/003 11695 | 0.00 26 1470 0.0 1334 | 000 04 1101 195 12338 | 00 1.i6 1470 0.0 5123160 1410 B 35367 37812 230 73308
10/19/00 11695 | 0.00 23 14.70 0.0 113,34 | 000 20 10.77 7.6 (2338 | 000 1.40 1370 0.0 5476160 1410 - 35367 38256 231 73853
10726008 11695 | 000 - - - 11334 | 600 - - - 12338 | 000 - - - 5476160 0 . 35367 38366 731 73863
11703008 11695 | 0.00 i6 1470 00 11334 | 6.00 03 1136 - 123.38 | 600 290 14.70 0.0 554870 1410 s 35367 39282 250 743 81
1108000 11695 | 0.0 13 1470 00 11334 | 000 05 11.26 193 12338 | 000 z 1370 0.0 5559820 1410 - 35367 395.62 232 75161
/097008 12145 1 250 15 17234 20.7 11334 | 000 0.3 1470 0.0 2338 | 000 210 1370 0.0 5562520 1410 - 35817 396,39 232 756.88
1/13/008 129,65 | 205 18 1273 145 11344 | 002 038 1470 0.0 12338 | 0.0 150 1470 0.0 5374000 1410 - 366.47 398,94 132 767,73
1I/30/000 130051 046 13 12.98 17.1 11334 | 060 23 1470 00 12338 | 000 170 1370 0.0 5503330 1410 . 366,87 303,63 2.33 77283
1I727/00§ 13215 |_0.30 14 12,73 205 11344 | 600 0.7 1170 0.0 12333 | 0.00 1.80 14.70 0.0 S610080 1410 68 %897 409,50 233 780.80
1204008 132,15 | 0.00 i7 1322 195 1348 | 000 1.0 1570 00 12338 | 600 140 1470 0.0 5628150 1410 1.2 36897 41797 133 8027
12715008 132.25 | 00! 31 1273 16.2 1134 | 0o 19 1470 00 12338 | 000 270 14.70 0.0 5656230 1410 77 369.07 42807 335 790,48
12/18/008 133.05 1 027 20 1273 17.0 1344 | 600 12 14.70 00 12138 | 0.0 130 1470 00 5664430 1410 - 369.87 128,07 337 00,31
Notes:  VER - Vapor Enhanced Product Recovery.

(2) VER System was not turned on yet.

Indicates data is not available.
(1) PLC was not yet programmed to convert 4 to 20 mA signals to gpm.

{3) Magnahelic gauges were not yet connected to the flow sensors.

{4) Product recovery pumps were not operating properly.

(5) System effluent totalizer was not installed yet,

{6} Product meter ran backwards due to vacuum an well.

(7) RW-2ZR off because groundwater pump motor is being repiaced

NASJRB Willow Grove, Navy Fuet Farm

Report on System Performance
January 2000 to December 2000




SUMMARY OF ANALYTICAL RESULTS FOR GROUND-WATER
SAMPLES COLLECTED AT NAVY FUEL FARM, NAVAL AIR STATIONS
‘ JOINT RESERVE BASE WILLOW GROVE,
HORSHAM TOWNSHIP, PENNSYLVANIA
JANUARY 1998 - DECEMBER 1998

Location Date Benzene | Toluene | Ethylbenzene | Total Xylenes | Total BTEX | Naphthalene
{ugll) (o) {ug/) (ugh) (ug/) (HgM
Influent | 01/28/98 150 3 260 147 280 280
02/27/98 150 44 190 187 571 190
03/16/98 130 19 190 138 417 150
05/28/98 120 11 130 131 392 100
06/23/98 91 8 3 31 133 75
07/27/98 140 10 160 76 386 150
09/25/98 180 22 200 154 556 160
10/27/98 150 25 220 136 531 160
11/23/98 220 31 270 174 695 240
Between | 01/28/98 ND ND ND ND ND ND
02/27/98 ND ND ND ND ND ND
03/16/98 ND ND ND ND ND 5
05/28/98 ND ND ND ND ND ND
06/23/98 ND ND ND ND ND ND
. 07/27/98 ND ND ND ND ND ND
09/25/98 3 ND 2 3 8 ND
10/27/98 ND ND ND ND ND ND
11/23/98 2 7 3 10 22 ND
Effluent | 01/28/98 ND ND ND ND ND ND
02/27/98 ND ND ND ND ND ND
03/16/98 ND ND ND ND ND ND
05/28/98 ND ND ND ND ND ND
06/23/98 ND ND ND ND ND ND
07/27/98 ND ND ND ND ND ND
09/25/98 ND ND ND ND ND ND
10/27/98 ND ND ND ND ND ND
11/23/98 ND ND ND ND ND ND




- SUMMARY OF ANALYTICAL RESULTS FOR GROUND-WATER SAMPLES COLLECTED AT

NAVY FUEL FARM, NAVAL AIR STATION JOINT RESERVE BASE
WILLOW GROVE, HORSHAM TOWNSHIP, PENNSYLVANIA

JANUARY 1999 - DECEMBER 1999

Location Date Benzene Toluene Ethyibenzene | Total Xylenes | Total BTEX | Naphthalene
(pg/h (ngn) {po) (ng!) {ng) (ugh)
Influent 01/27/99 200 21 25 129 375 150
02/22/99 100 8 190 a0 388 120
03/30/99 66 20 62 a1 239 110
04/28/99 95 21 220 127 463 180
05/13/99 52 9 Z 82 239 120
06/09/99 77 4 160 82 323 170
07/20/99 710 98 270 175 713 320
08/05/99 150 14 190 57 411 180
09/09/99 o4 8 190 41 333 140
10/12/99 77 15 170 57 319 140
11/30/99 74 2 140 28 244 130
12/30/99 120 83 290 76 590 220
Between 01/27/99 ND ND ND ND ND ND
02/22/99 ND ND ND ND ND ND
03/30/99 ND ND ND 2 2 ND
04/28/99 ND ND ND ND ND ND
05/13/99 ND ND ND ND NG ND
06/09/99 ND ND ND ND ND ND
07/20/99 ND ND ND ND ND ND
08/05/99 ND ND ND ND ND ND
09/09/99 ND ND ND ND ND ND
10/12/99 9 1 ND ND 10 ND
11/30/99 41 ND ND ND 41 ND
12/30/99 ND ND ND ND ND ND
Effluent 01/27/99 ND ND ND ND ND ND
02/22/99 ND ND ND ND ND ND
03/30/99 ND ND ND ND ND ND
04/28/99 ND ND ND ND ND ND
05/13/99 ND ND ND ND ND ND
06/09/99 ND ND ND ND ND ND
07/20/99 ND ND ND ND ND ND
08/05/99 ND ND ND ND ND ND
09/09/99 ND ND ND ND ND ND
10/12/99 ND ND ND ND ND ND
11/30/99 ND ND ND ND ND ND
12/30/99 2 4 ND ND B 13
Note: = Analyte not detected




SUMMARY OF ANALYTICAL RESULTS FOR GROUND-WATER SAMPLES COLLECTED AT
NAVY FUEL FARM, NAVAL AIR STATION JOINT RESERVE BASE

WILLOW GROVE, HORSHAM TOWNSHIP, PENNSYLVANIA
JANUARY 2000 - DECEMBER 2000

Location Date Benzene Toluene Ethylbenzene | Total Xylenes | Total BTEX | Naphthalene
(pah) (ugh) (pan) (pgh) el {pgh)
PADEP MSC 5 1000 700 10000 - 20
Influent 01/20100 350 D 1200 D 620 D 590 D 2760 650 D
02/16/00 93D ND 230D 38D 361 210D
03/21/00 41D ND 160 D 23D 164 150 D
04718/00 31 ND 100 13 144 110
05/23/00 11 ND ND ND 11 ND
06/12/00 20D ND 68D 18D 106 150 D
07/20/00 17 ND 2 4 23 42
08/15/00 46 Z 140 22 210 130
09/19/00 43 ND ND ND 43 100
10/23/00 24D ND 17D 5D 46 89D
11/20/00 22 2 69 8 99 150
12/18/00 ND ND 460 *1 147 600 *| 2100 *1
Between 01/20/00 NS NS NS NS NS NS
02/16/00 ND ND ND ND ND ND
03/21/00 ND ND ND ND ND ND
04/18/00 ND ND ND ND ND ND
05/23/00 ND ND ND ND ND ND
06/12/00 ND ND ND ND ND ND
07/20/00 ND ND ND ND ND ND
08/15/00 ND ND ND ND ND ND
09/19/00 ND ND ND ND ND ND
10/23/00 1 ND ND ND 1 ND
11720/00 4 ND ND ND 4 ND
12/18/00 2.9 ND ND ND 2.9 ND
Effluent 01/20/00 ND 3 ND 2 5 ND
02/16/00 ND ND ND ND ND ND
03/21/00 ND ND ND ND ND ND
04/18/00 ND ND ND ND ND ND
05/23/00 ND ND ND ND ND ND
06/12/00 ND ND ND ND ND ND
07/20/00 ND ND ND ND ND ND
08/15/00 ND ND ND ND ND ND
09/19/00 ND ND ND ND ND ND
10/23/00 ND ND ND ND ND ND
11/20/00 ND ND ND ND ND ND
12/18/00 ND ND ND ND ND ND
Note: ND = Analyte not detected *| = Estimated value due to hydrocarbon interference

table3-2 final

NS = Analyte not sampled

D = Sampled was diluted before analyses
PADEP MSC = Pennsylvania medium specific concentration for ground water; statewide health standard.




APPENDIX C

LABORATORY ANALYTICAL RESULTS
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Committed To Your Success

February 7, 2000

Carl Reitenbach

EA Engineering, Sciénce, and Technology, Inc.

New Castle Corporate Commons

92 Read’s Way, Suite 109
New Castle, DE 19720

Re:Willow Grove NAS (29600.74)

Dear Mr. Reitenbach:

Severn Trent Laboratories
19 Loveton Circle
Sparks, MD 21152

Tel: (410} 771-4820
Fax: (410) 771-4407
www.st-inc.com

Enclosed is our report on the analysis of two water samples collected for the Willow Grove NAS

project on 20 January 2000. The invoice is included.

Please contact me if you have any questions or require further information and refer to report
000075. Unless other arrangements are made, we reserve the right to dispose of your samples sixty
(60) days from the date of this letter. We will retain the raw data for seven years from this date.

Sincerely,

Laboratory

MEA/gsp
enclosure

oject- Manager

Other Laboratory Locations;

* Monroe, €T

*» Pensacola, FL
* University Park, L
» Billerica, MA

« Waostfield, MA
e Edison, M}

= Whipnany, NJ
o Amherst, Ny ©
» Mewbirgh, NY
® Houston, TX

s Calchester, VT

Service Center Locations:

o Mt Laurel, NJ
* Glen Cove, NY

Sales Office Locations:

« Cantonment, FL
» New Orleans, LA
« Waterford, Mi

» Blairstows, NJ

* Schenectady, NY
¢ Clevefand, OH

a part of

Severn front Sevvices Ing,
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LABORATORY DATA REPORT

Prepared for:
EA Engineering, Science, and Technology, Inc.
New Castle Corporate Commons
92 Read’s Way, Suite 109
New Castle, DE 19720

Prepared by:
Severn Trent Laboratories - Baltimore

19 Loveton Circle
Sparks, MD 21152

Report 000075

February 2000

| v : a part of
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Severn Trent Laboratories - Baltimore
ANALYTICAL NARRATIVE

Client: EA Eng., Sci., & Tech., Inc. STL Baltimore Report: 000075
Site: Willow Grove NAS Laboratory Project Manager: Mary E. Asper
Project number:29600.74 Report Date: 7 February 2000

This report contains the results of the analysis of two water samples collected on 20 January 2000
in support of the referenced project.

SAMPLE RECEIPT

The samples and one trip blank arrived intact by Federal Express at Severn Trent Laboratories -
Baltimore on 24 January 2000. Upon receipt, the samples and trip blank were inspected and
compared with the chain-of-custody record. The samples and trip blank were then logged into the
laboratory computer system with assigned laboratory accession numbers and released for analysis.

Client Sample Designation ST Lab Number
INFLUENT 0000464
EFFLUENT 0000465

Following this narrative section are a glossary of data qualifiers (Table 1), codes associated with
manual integration of chromatographic peaks (Table 2), and the original chain-of-custody record.
Analytical results and quality control information are summarized in the appended data package which
has been formatted to be consistent with the deliverable requirements of this project.

QUALITY CONTROL

The following sections are ordered as the data appears in this report. They contain observations
made during sample analysis, summarize the results of quality control measurements, and address the
impact on data usability based upon project Data Quality Objectives. For each fractional analysis the
narrative includes:

® Sample chronology: This section summarizes the sample history by fraction including the sample
preparation method and date, analytical method, and analysis date. Anything unusual about the
samples, digestates, or extracts is identified. Holding time compliance is evaluated in this section.

@ Laboratory method performance: All quality control criteria for method performance must be met
for all target analytes for data to be reported. These criteria generally apply to instrument tune,
calibration, method blanks, and Laboratory Control Samples (LCS). In some instances where
method criteria fail, useable data can be obtained and are reported with client approval. The
narrative will then include a thorough discussion of the impact on data quality.

e Sample performance: Quality control field samples are analyzed to determine any measurement
bias due to the sample matrix based on evaluation of matrix spikes (MS), matrix spike duplicates

010001




Severn Trent Laboratories - Baltimore
ANALYTICAL NARRATIVE

Client: EA Eng., Sci., & Tech., Inc. STL Baltimore Report: 000075
Site: Willow Grove NAS Laboratory Project Manager: Mary E. Asper
Project number:29600.74 Report Date: 7 February 2000

(MSD), and laboratory duplicates (D). If acceptance criteria are not met, matrix interferences are
confirmed either by reanalysis or by inspection of the LCS results to verify that laboratory method
performance is in control. Data are reported with appropriate qualifiers or discussion.

AROMATIC VOLATILES by GC - WATER (STL0000464, STL0000465)

Sample Chronology: Two samples and associated quality control were analyzed on 01 and 03
February 2000 for the client specified list of analytes by USEPA SW-846, Methods 5030B/8021RB.
All holding times were met.

The batch MS/MSD, analyzed on 03 February 2000, was performed on another client’s sample.
All data associated with these QC analyses have been included in this report to fulfill reporting
requirements. However, recoveries were not evaluated because they do not apply to the samples
associated with this report.

Sample INFLUENT was analyzed at a 5X dilution in order to bring the concentrations of target
analytes within instrument calibration range and to reduce instrument contamination from high
levels of petroleum interferences.

Laboratory Method Performance: All laboratory method performance criteria were met for the
reported samples with the following exceptions:

Sample Performance: All quality control criteria were met for the reported samples with the
following exceptions:

a batch MS/MSD and/or I.CSD could not performed on 01 February due to instrument
-contamination from the high levels of petroleum interferences in sample INFLUENT.

sample INFLUENT had the surrogate recovery of bromofluorobenzene (390%) above the upper
QC limit of 126%. This high recovery appears to be the result of coeluting interferences. The
sample was not reanalyzed due to the high levels of petroleum interferences present in the sample.

CERTIFICATION OF RESULTS

The Laboratory certifies that this report meets the project requirements for analytical data as stated
in the Analytical Task Order (ATO) and the chain-of-custody. In addition, the Laboratory certifies
that the data as reported meet the Data Quality Objectives for precision, accuracy, and completeness
specified for this project or as stated in Severn Trent Laboratories - Baltimore Quality Assurance
program for other than the conditions detailed above. It is recommended by the Laboratory that this
analytical report should only be reproduced in its entirety. Severn Trent Laboratories - Baltimore is

010002



Severn Trent Laboratories - Baltimore
ANALYTICAL NARRATIVE

Client: EA Eng., Sci., & Tech., Inc. STL Baltimore Report: 000075
Site: Willow Grove NAS Laboratory Project Manager: Mary E. Asper
Project number;29600.74 Report Date: 7 February 2000

not responsible for any assumptions of data quality if partial packages are used to interpret data
Relea@e of the data comamed in this report has been authorized by the appropriate Laboratory

dhbl as VCIIU.ULI U_y I.H.U lUlIUWlllb blblldtulb

Wa/&f ? @’L/\/ February 7, 2000

Mary E. Asper, fJaboraotry Project Manager

010003



TABLE 1. LABORATORY ORGANIC ANALYSIS DATA QUALIFIERS @

Qualifiers other than those listed below may be required to properly define the results. If used, they
are given an alphabetic designation not already specified in this table or in a project/program
document such as a Quality Assurance Project Plan or a contract Statement of Work. Each
additional qualifier is fully described in the Analytical Narrative section of the laboratory report.

U Indicates a target compound was analyzed for but not detected. The sample Reporting Limit
(RL) is corrected for dilution and, if a soil sample, for percent moisture, if reported on a dry
weight basis.

J Indicates an estimated value. This qualifier is used under the following circumstances:

1) when estimating a concentration for tentatively identified compounds (TICs) in GC/MS
analyses, where a 1:1 response is assumed,

2) when the mass spectral and retention time data indicate the presence of a compound that
meets the volatile and semivolatile GC/MS identification criteria, and the result is less than
the RL but greater than the method detection limit (MDL).

B This qualifier is used when the analyte is found in the associated method blank as well as in the
sample. It indicates possible/probable blank contamination and warns the data user to take
appropriate action. For GC/MS analyses, this qualifier is used for a TIC, as well as, for a
positively identified target compound.

E This qualifier identifies compounds whose concentrations exceed the calibration range of the
instrument for that specific analysis.

D When applied, this qualifier identifies all compound concentrations reported from a secondary
dilution analysis.

A This qualifier indicates that a TIC is a suspected aldol-condensation product.
N Indicates presumptive evidence of a compound. This qualifier is only used for GC/MS TICs,
where the identification is based on a mass spectral library search. For generic characterization

of a TIC, such as chlorinated hydrocarbon, the N qualifier is not used.

P When applied, this qualifier indicates a reported value from a GC analysis when there is greater
than 25% difference for detected concentrations between the two GC columns.

0y

These Data Qualifiers are added by the laboratory to provide additional information for the reported results.
They should not be confused with the qualifiers applied to the reported data as a result of a data
validation process performed independently of the laboratory reporting procedure.

010004



TABLE 2. CODES ASSOCIATED WITH MANUAL INTEGRATION

. OF CHROMATOGRAPHIC PEAKS
M1 . ... Software failed to integrate peak or integrated peak improperly
M2 .... Multiple peaks within window, analyst’s discretion used in peak identification.
M3 . ... Close eluting or near-coelution of interferences.
M4 . ... Adding or removing area due to peak tailing - subject to consistency within the sequence.
MS .... Adding/removing area due to positive baseline deflection matrix effect.
M6 . ... Adding/removing area due to negative baseline deflection matrix effect.
M7 .... Retention time shifts.
MS8 .... Skimming vs. dropped baseline.
M9 .... Adding area due to peak splitting .
M10 ... Secondary ions or qualifier ions.

Note: Appropriate Qualifiers are used and specified in the data package; either on the individual
quantitation reports or in the Technical Review Checklists.

. FAGROUP\FINALRPTWASTERWMANINT.MAS

010005
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2. CHAIN-OF-CUSTODY
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Company Project Ma '& ger o ?? Parame ethod Numbers for Analysis Chain of Custody ’ord
7 ? -~y
55‘7 D gl Phone&u -325-35%e * ':,3 ® Egm
ProjectNo. 79400, 74/ Project Name: a g R MDan 527" 4920
. g}{ ' Fax: (410) 771
Dept:2¢ 3% Task 7206 |iiesows Grov 445, S —
Sample Storage Location: ATO Number: ) Report es: O @
\JOR | — 2|3 ED
P of Report #: o600 %’ £ g PO
4% ! QO 0C ' 8 & DUE TO CLIENT: _g_—_l_‘f_ﬁ{)
. 2‘\% EA Labs
&l = Sample Identification . Accession
Date | Time | 2| & 19 Characters 2 g Number Remarks
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19 Loveton Circle
Sparks, Maryland 21152
(410) 771-4520

Commiticd to Yowr Success

COOLER RECEIPT CHECKLIST

| 5.

Report: 000075

Project: EA Delaware ¥illow Grove NAS
Received: 24-JAN-00 8:30
COC: COC0006578

Samples: 0000464-0000465

COOLER INSPECTION: i (‘ZL{_(!S 0 QM[ U. q,am-

Date cooier was opened: 4
Date Custodian Signature

Did cooler cg i i ing\slip. air bill, etc? <YES DNO N/A  NCR# -
Circte corier: FW UPS Air bill Number from Chain-of-Custody 3 1 © 18 1 37432C
Circle, if appifcablg’” Handcarried Other .

Custody seals were present on outside of cooler? YES @ N/A NCR#
Custody seals were unbroken at the time of arrival? NO NCR# _
Chain-of-Custody {(COC)records were present and legibie? NO N/A NCR#
Were the COC records completed? NO N/A NCR#
Was cooler temperature 4C £ 2C? YE Srg,o N/A  NCR#

B. SAMPLE INSPECTION

9.  Allbotties arrived unbroken? (YES NO NA  NCR#

10.  All bottles labels were legible and complete? 7@ NO N/A NCR#

11. Containers were correct for the analysis listed on the COC NO N/A NCR#

12. Were preservatives checked (except VOA vials)? Y| N/A NCR#

13. Were bubbles absent in Volatiles samples? YES NO N/A NCR#

Special Notes:

Sampie Management Officer — —= Date

— - ~— T

September 29, 1999%/mmu =~ -~ .

020002 -




3. BTEX DATA
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Lab Name : STL Baltimore File ID : VB2A9377.D

.ample :  VL002032
Matrix : WATER

Client : 000075

LCS Recovery Report

Instrument:

Date Analyzed: 3 Feb 200
Method : AB200131.M

Project : WILLOW GROVE

Spike Spike Spike QC Limits
Added Res %¥Rec % Rec

_..-__-._.._..-.._..--...._.-——-.—-——_—--.....--......___..,-._..-.__.._..—_-___----_...._..____.._....

Bernzene
Toluene
Ethylbenzene

50 43.3 87¥| 87-121

50 43 .1 86 8§1-125

50 43.4 87 | 50-150
____________________________ i 2f1fa

- - e o W M e e e o o am e me ke we m ae m

* - Indicates values outside of QC limits




4A EPA SAMPLE NO.

VOLATILE METHOD BLANK SUMMARY
VBLKO01
Lab Name: STL BALTIMORE Contract: 000075
Lab Code: ST LABS Case No.: WILLOW  SAS No.: __SDG No.:
Lab File ID: VB2A98333.D Lab Sample ID: VB002014
Date Analyzed: 2/1/00 Time Analyzed: 12:27
GC Column: DB-VRX ID: 045 (mm) Heated Purge: (Y/N) N

Instrument ID: VB2

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD:

EPA LAB LAB TiME
SAMPLE NO. SAMPLE ID FILE ID ANALYZED
01l VvLcso1 VL002014 VB2A8331.D0 11:28
02| EFFLUENT 0000465 VB2A8334.D 12:57
COMMENTS
page 1 of 1 FORM IV VOA

CoUuun



B. Sample Results
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1A EPA SAMPLE NO.

VOLATILE ORGANICS ANALYSIS DATA SHEET
INFLUENT
Lab Name: STL BALTIMORE Contract: 000075
‘ Lab Code: STLABS Case No.. WILLOW  SAS No.: __ SDG No.: o
Matrix: (soil/lwater)  WATER Lab Sample ID: 0000464
Sample wt/vol: 5.0 (g/mh ML Lab File ID: VB2A9381.D
Level: (low/med) Low Date Received: 1/24/00
% Moisture: not dec. Date Analyzed: 2/3/00
GC Column: DB-VRX ID: 045 (mm) Dilution Factor: 5.0
Soil Extract Volume: (ub) Soil Aliquot Volume: _(ub)
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UueL Q
71-43-2 Benzene 350 D
108-88-3 Toluene 1200 D
100-41-4 Ethylbenzene 620 D

m&p-Xylenes 590 D
Naphthalene 650 D
95-47-6 o-Xylene 5 U
3114-55-4 Chlorobenzene 5 U

‘ FORM | VOA & 60
L oer WU




1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
EFFLUENT
Lab Name: STL BALTIMORE Contract: 000075
Lab Code: ST LABS Case No.: WILLOW  8ASNo.. SDG No.: o
Matrix: (soil/water)  WATER Lab Sample ID: 0000465
Sample wt/vol: §.0 (g/miy ML Lab File ID: VB2A9334.D
Level: (low/med) Low Date Received. 1/24/00
% Moisture: not dec. Date Analyzed: 2/1/00
GC Column: DB-VRX ID: 045 (mm) Dilution Factor: 1.0
Soil Extract Volume: ) Soil Aliquot Volume: (ul)
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
71-43-2 Benzene 1 U
108-88-3 Toluene 3
100-41-4 Ethvlbenzene 4 U

mé&p-Xylenes 2

Naphthalene 5 U
95-47-6 o-Xylene 1 )
3114-55-4 Chlorobenzene 1 U

FORM | VOA
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Committed To Your Success Severn Trent Laboratories

19 Loveton Circle
Sparks, MD 21152

March 3, 2000 Tel: (410) 771-4920
Fax: (410) 771-4407
www.stl-inc.com

Carl Reitenbach

EA Engineering, Science, and Technology, Inc.
92 Reads Way STE 109

New Castle, DE 19720

Re:Willow Grove NAS (29600.74)
Dear Mr. Reitenbach:

Enclosed is our report on the analysis of three water samples collected for the Willow Grove NAS
project on 16 February 2000. The electronic data deliverables (EDD) will follow. The invoice is
included.

Please contact me if you have any questions or require further information and refer to report
000131. Unless other arrangements are made, we reserve the right to dispose of your samples sixty
(60) days from the date of this letter. We will retain the raw data for seven years from this date,

Sincerely,

WKZ/ZLZ Sl —

Mary E. Aspe
Laboratory Project Manager

MEA/gsp
enclosure

Other Laboratory Locations: Service Center Locations: Sales Office Locations: a part of
* pMonroe, CT o Mt, Lauref, N s Cantonment, FL
* Pensacola, FL  (len Cove, NY « Mew Crleans, LA
o University Park, it o Waterford, Mi

* Billerica, MA * Blairstown, NJ
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* Houston, TX
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Severn Trent Laboratories - Baltimore
ANALYTICAL NARRATIVE

Client; EA Eng., Sci., & Tech., Inc. STL Baltimore Report: 000131
Site: Willow Grove NAS Laboratory Project Manager: Mary E. Asper
Project number:29600.74 Report Date: 3 March 2000

This report contains the results of the analysis of three water samples collected on 16 February 2000
in support of the referenced project.

SAMPLE RECEIPT

The samples arrived intact by hand at Severn Trent Laboratories - Baltimore on 16 February 2000,
Upon receipt, the samples were inspected and compared with the chain-of-custody record. The
samples were then logged into the laboratory computer system with assigned laboratory accession
numbers and released for analysis.

Client Sample Designation ST Lab Number
EFFLUENT 0001026
BETWEEN 0001027
INFLUENT 0001028

Foliowing this narrative section are a glossary of data qualifiers (Table 1), codes associated with
manual integration of chromatographic peaks (Table 2}, and the original chain-of-custody record.
Analytical results and quality control information are summarized in the appended data package which
has been formatted to be consistent with the deliverable requirements of this project.

QUALITY CONTROL

The following sections are ordered as the data appears in this report. They contain observations
made during sample analysis, summarize the results of quality control measurements, and address the
impact on data usability based upon project Data Quality Objectives. For each fractional analysis the
narrative includes:

® Sample chronology: This section summarizes the sample history by fraction including the sample
preparation method and date, analytical method, and analysis date. Anything unusual about the
samples, digestates, or extracts is identified. Holding time compliance is evaluated in this section.

@ [.aboratory method performance: All quality control criteria for method performance must be met
for all target analytes for data to be reported. These criteria generally apply to instrument tune,
calibration, method blanks, and Laboratory Control Samples (LCS). In some instances where
method criteria fail, useable data can be obtained and are reported with client approval. The
narrative will then include a thorough discussion of the impact on data quality.

® Sample performance: Quality control field samples are analyzed to determine any measurement

bias due to the sample matrix based on evaluation of matrix spikes (MS), matrix spike duplicates
(MSD), and laboratory duplicates (D). If acceptance criteria are not met, matrix interferences are

010001




Severn Trent Laboratories - Baltimore
ANALYTICAL NARRATIVE

Client: EA Eng., Sci., & Tech., Inc. STL Baltimore Report: 000131
Site: Willow Grove NAS Laboratory Project Manager: Mary E. Asper
Project number:29600.74 Report Date: 3 March 2000

confirmed either by reanalysis or by inspection of the LCS results to verify that laboratory method
performance is in control. Data are reported with appropriate qualifiers or discussion.

AROMATIC VOLATILES by GC - WATER (STL0001026 - STL0001028)

Sample Chronology: Three samples and associated quality control were analyzed on 22 February
2000 for the client specified list of analytes by USEPA SW-846, Methods S030B/8021B. All
holding times were met.

Sample INFLUENT was analyzed at a 2X dilution in order to bring the target analytes within
instrument calibration range.

Laboratory Method Performance: All laboratory method performance criteria were met for the
reported samples.

Sample Performance: All quality control criteria were met for the reported samples.
CERTIFICATION OF RESULTS

The Laboratory certifies that this report meets the project requirements for analytical data as stated
in the Analytical Task Order (ATO}) and the chain-of-custody. In addition, the Laboratory certifies
that the data as reported meet the Data Quality Objectives for precision, accuracy, and completeness
specified for this project or as stated in Severn Trent Laboratories - Baltimore Quality Assurance
program for other than the conditions detailed above. It is recommended by the Laboratory that this
analytical report should only be reproduced in its entirety. Severn Trent Laboratories - Baltimore is
not responsible for any assumptions of data quality if partial packages are used to interpret data
Release of the data contained in this report has been authorized by the appropriate Laboratory Project
Manager as verified by the following signature,

%/WQ/ZU gé/\/ March 3, 2000

Mary E. Ksper, boraotry Project Manager

010002



TABLE 1. LABORATORY ORGANIC ANALYSIS DATA QUALIFIERS

Qualifiers other than those listed below may be required to properly define the results. If used, they
are given an alphabetic designation not already specified in this table or in a project/program
document such as a Quality Assurance Project Plan or a contract Statement of Work. Each
additional qualifier is fully described in the Analytical Narrative section of the laboratory report.

U Indicates a target compound was analyzed for but not detected. The sample Reporting Limit
(RL) is corrected for dilution and, if a soil sample, for percent moisture, if reported on a dry
weight basis.

J Indicates an estimated value. This qualifier is used under the following circumstances:

1) when estimating a concentration for tentatively identified compounds (TICs) in GC/MS
analyses, where a 1.1 response is assumed,

2) when the mass spectral and retention time data indicate the presence of a compound that
meets the volatile and semivolatile GC/MS identification criteria, and the result is less than
the RL but greater than the method detection limit (MDL).

B This qualifier is used when the analyte is found in the associated method blank as well as in the
sample. It indicates possible/probable blank contamination and warns the data user to take
appropriate action. For GC/MS analyses, this qualifier is used for a TIC, as well as, for a
positively identified target compound.

E This qualifier identifies compounds whose concentrations exceed the calibration range of the
instrument for that specific analysis.

D When applied, this qualifier identifies all compound concentrations reported from a secondary
dilution analysis.

A This qualifier indicates that a TIC is a suspected aldol-condensation product.
N Indicates presumptive evidence of a compound. This qualifier is only used for GC/MS TICs,
where the identification is based on a mass spectral library search. For generic characterization

of a TIC, such as chlorinated hydrocarbon, the N qualifier is not used.

P When applied, this qualifier indicates a reported value from a GC analysis when there is greater
than 25% difference for detected concentrations between the two GC columns.

8y

These Data Qualifiers are added by the laboratory to provide additional information for the reported results.
They should not be confused with the qualifiers applied to the reported data as a result of a data
validation process performed independently of the laboratory reporting procedure.

010003



TABLE 2. CODES ASSOCIATED WITH MANUAL INTEGRATION

. OF CHROMATOGRAPHIC PEAKS
M1 .... Software failed to integrate peak or integrated peak improperly
M2 . ... Multiple peaks within window, analyst’s discretion used in peak identification.
M3 .. .. Close eluting or near-coelution of interferences.
M4 ... Adding or removing area due to peak tailing - subject to consistency within the sequence.
M5 . ... Adding/removing area due to positive baseline deflection matrix effect.
M6 .... Adding/removing area due to negative baseline deflection matrix effect.
M7 .... Retention time shifts.
M8 .... Skimming vs. dropped baseline.
M9 . ... Adding area due to peak splitting .

M10 ... Secondary ions or qualifier ions.

Note: Appropriate Qualifiers are used and specified in the data package; either on the mdmdual
quantitation reports or in the Technical Review Checklists.
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Commitied to Your Success

COOLER RECEIPT CHECKLIST

|

Report: 000131

Project: Willow Grove Nas
Received: 16-FEB-00 10:00
COC: COCo006641

Samples: 0001026-0001028

B e allelso @’-«1&4 [ Whved

Date cooler was opened: l

Date Custodian Signature
1. Did cooler come witharSMipping.sip, air bil, etc? (YES)NO NA  NCR# ,
1a. Circle courier: Federal Express _—“UPS Air bill Number from Chain-oﬁCUStody%qu < {
1b.  Circle, if applicabie: arried Other .
. . Custody seals were present on outside of cooler? YES N/A  NCR#

2

3. Custady seals were unbroken at the time of arrival? YES NO @ NCR#
4. Chain-of-Custody (COC)records were present and legible? JNO N/A NCR#
8
6

Were the COC records completed? NO N/A NCR#
Was cooler temperature 4C + 2C? INO  N/A  NCR#

l/ o
B. § P |
9. Ali botties arrived unbroken? NO N/A NCR#
10. Al bottles labels were legibie and complete? NO N/A NCR#
11. Containers were correct for the analysis listed on the COC?7 (YES NO N/A NCR#
12. Were preservatives checked (except VOA vials)? Y| NO @ NCR#
13. Were bubbles absent in Volatiles sampies? @ NO N/A NCR#

Special Notes:

Coud A\ £aaky ) )M(ﬂ;

Sample Management Officer — ——= Date

—— . - e M

September 28, 1999/mmu

020003



3. BTEX DATA
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A. QC Summary
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LCS Recovery Report

Lab Name : STL Baltimore File ID : VB2A9536.D Instrument: VB2
ample : VL002221 Date Analyzed: 22 Feb 200
Matrix : WATER Method : AB200215.M
Client : Project
Spike Compound Spike Spike Spike QC Limits

Added Res %¥Rec % Rec
Benzene 50 60.2 120 87-121
Toluene 50 57.7 115 81-125
Ethylbenzene 50 58.0 116 50-150

T T M N N M m e m s e s s e S M e e e e e M e e e ke e e e e ew e M e e e B e e e e e e e e ke me e e e e e e me e e e ae e M e m m e

* - Indicates values outside of QC limits
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EPA SAMPLE NO.

VOLATILE METHOD BLANK SUMMARY
VBLKO01
Lab Name: STL BALTIMORE Contract: 000131
Lab Code: STLABS Case No.: WILLOW  SAS No.: SDG No.:
Lab File 1D; VB2A9538.D Lab Sample ID: VB002221
Date Analyzed: 2/22/00 Time Analyzed: 11:20
GC Column: DB-VRX ID: 045 (mm) Heated Purge: (Y/N) Y

Instrument ID: VB2

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD:

EPA LAB LAB TIME
SAMPLE NO. SAMPLE ID FILE ID ANALYZED
01{ VLCSO1 V0002221 VB2A8536.D 10:21
02| BETWEEN 0001027 VB2A9541.D 12:47
03| EFFLUENT 0001026 VB2A9545.D 14.44
04/ BETWEENMS 0001027MS VB2A8547.D 15:43
05| BETWEENMSD 0001027MSD VB2A8548.D 16:12
06] INFLUENT 0001028 VB2A9549.D - 1641
COMMENTS
page 1 of 1 FORM IV VOA
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B. Sample Results
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EPA SAMPLE NO.

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET
EFFLUENT
Lab Name: STL BALTIMORE Contract: 000131
Lab Code: ST LABS Case No.: WILLOW  SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 0001026
Sample wt/vol: 8.0 (g/mly ML Lab File ID: VB2A0545.D
Level: {(low/med) LOW Date Received: 2/16/00
% Moisture: not dec. Date Analyzed: 2/22/00
GC Column: DB-VRX ID: 045 (mm) Dilution Factor: 1.0
Soil Extract Volume: (uL) Soil Aliquot Volume: o (ub)
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
71-43-2 Benzene 1 U
108-88-3 Toluene 1 U
100-41-4 Ethylbenzene 1 U
91-20-3 Naphthalene 5 U

mé&p-Xylenes - q u
95-47-6 o-Xylene 1 U
FORM | VOA
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1A EPA SAMPLE NO.

VOLATILE ORGANICS ANALYSIS DATA SHEET
BETWEEN
Lab Name: STL BALTIMCRE Contract: 000131
Lab Code: ST LABS Case No.: WILLOW  SAS No.: _ SDG No.:
Matrix: (soil/lwater) WATER Lab Sample 1D; 0001027
Sample wt/vol: 5.0 (@/mh ML Lab File ID: VB2A9541.D
Level: (low/med) Low Date Received: 2/16/00
% Moisture: not dec. Date Analyzed: 2/22/00
GC Column: DB-VRX ID: 045 (mm) Dilution Factor: 1.0
Soil Extract Volume: - (ul) Sail Aliquot Volume: R 1S
CONCENTRATICN UNITS:

CAS NO. COMPOUND {ug/L or ug/Kg) UG/L . Q
71-43-2 Benzene 1 U
108-88-3 Toluene 1 U
100-41-4 Ethylbenzene 1 U
91-20-3 Naphthalene 5 U

m&p-Xylenes 1 U
95-47-6 o-Xylene 1 u
FORM | VOA
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EPA SAMPLE NO.

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET
INFLUENT
Lab Name: STL BALTIMORE Contract: 000131
Lab Code: ST LABS Case No.: WILLOW  SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 0001028
Sample wi/vol: 5.0 (g/ml} ML Lab File ID; VB2A8548.D
Level: (low/med) Low Date Received: 2/16/00
% Moisture: not dec. Date Analyzed: 2/22/00
GC Column: DB-VRX ID: 045 (mm) Dilution Factor: 2.0
Soil Extract Volume: (ub) Soil Aliquot Volume: (uL)
CONCENTRATION UNITS:

CAS NO, COMPOUND {ug/L or ug/Kg) UG/L Q
71-43-2 Benzene 93 D
108-88-3 Toluene 2 4]
100-41-4 Ethylbenzene 230 D
91-20-3 Naphthalene 210 D

m&p-Xylenes 34 D
85-47-6 o-Xylene 4 D
FORM | VOA

050013



Severn Trent Laboratories
19 Loveton Circle
Sparks, MD 21152

Committed To Your Success

April 5, 2000 Tel: (410) 771-4920
Fax: (410) 771-4407
www.stl-inc.com

Carl Reitenbach

EA Engineering, Science, and Technology, Inc.
92 Reads Way STE 109

New Castle, DE 19720

Re:Willow Grove NAS (29600.74)

Dear Mr. Reitenbach:

Enclosed is our report on the analysis of three water samples collected for the Willow Grove NAS
project on 21 March 2000. The electronic data deliverables (EDD) will follow. The invoice is

included.

Please contact me if you have any questions or require further information and refer to report
000320. Unless other arrangements are made, we reserve the right to dispose of your samples sixty
(60) days from the date of this letter. We will retain the raw data for seven years from this date.

Sincerely,

iodytllo—

Laboratory Project Manager

MEA/gsp
enclosure

Gther Laboratory Locations: Service Center Locations: Sales Office Locations: a part of
* Monrce, CT o Mt Laurel, M) * Cantenment, FL
* Pensacoly, FL * Glen Cove, MY « New Orleans, LA
* University Park, Il : o Waterford, M

= Billerica, MA « Blairstown, M)

* Wastfield, MA o Schenectady, NY
* Edisan, NJ . » Cleveland, OH

* Whippany, NJ

* Amherst, NY

s Nowburgh, NY

« Houston, 1%

* Cotchoester, VT

Severin Trent Services fow,
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Severn Trent Laboratories - Baltimore
ANALYTICAL NARRATIVE

Client: EA Eng., Sci., & Tech., Inc. STL Baltimore Report: 000320
. Site: Willow Grove NAS Laboratory Project Manager: Mary E. Asper
Project number;29600.74 Report Date: § April 2000

This report contains the results of the analysis of three water samples collected on 21 March 2000
in support of the referenced project.

SAMPLE RECEIPT

The samples arrived with custody seals absent by Federal Express at Severn Trent Laboratories -
Baltimore on 21 March 2000. Upon receipt, the samples were inspected and compared with the
chain-of-custody record. The samples were then logged into the laboratory computer system with
assigned laboratory accession numbers and released for analysis.

Client Sample Designation ST Lab Number
EFFLUENT 0002662
BETWEEN 0002663
INFLUENT 0002664

Following this narrative section are a glossary of data qualifiers (Table 1), codes associated with

manual integration of chromatographic peaks (Table 2), and the original chain-of-custody record.

Analytical results and quality control information are summarized in the appended data package which
. has been formatted to be consistent with the deliverable requirements of this project.

ANALYTICAL METHODS

The analytical methods used by the laboratory are referenced by the STL Baltimore Method SOP
which is formatted as STL-M-XXXXX-Y, where XXXXX is the reference method and Y is the SOP
revision number. For example, analyses performed using EPA SW846 Method 8260B are identified
as STL-M-8260B-3 where 3 is the laboratory SOP revision number. General Chemistry methods
which are a consolidation of several reference methods, e.g. STL-M-CN for cyanide determinations,
also include the identification of the specific reference method used for the analyses.

QUALITY CONTROL

The following sections are ordered as the data appears in this report. They contain observations
made during sample analysis, summarize the resulis of quality control measurements, and address the
impact on data usability based upon project Data Quality Objectives. For each fractional analysis the
narrative includes:

e Sample chronology: This section summarizes the sample history by fraction including the sample
preparation method and date, analytical method, and analysis date. Anything unusual about the
samples, digestates, or extracts is identified. Holding time compliance is evaluated in this section.

ot 00°!




Severn Trent Laboratories - Baltimore
ANALYTICAL NARRATIVE

Client: EA Eng., Sci., & Tech., Inc. STL Baltimore Report: 000320
Site: Willow Grove NAS Laboratory Project Manager: Mary E. Asper
Project number:29600.74 Report Date: 5 April 2000

® Laboratory method performance: All quality control criteria for method performance must be met
for all target analytes for data to be reported. These criteria generally apply to instrument tune,
calibration, method blanks, and Laboratory Control Samples (LCS). In some instances where
method criteria fail, useable data can be obtained and are reported with client approval. The
narrative will then include a thorough discussion of the impact on data quality.

e Sample performance: Quality control field samples are analyzed to determine any measurement
bias due to the sample matrix based on evaluation of matrix spikes (MS), matrix spike duplicates
(MSD), and laboratory duplicates (D). If acceptance criteria are not met, matrix interferences are
confirmed either by reanalysis or by inspection of the L.CS results to verify that laboratory method
performance is in control. Data are reported with appropriate qualifiers or discussion.

AROMATIC VOLATILES by GC - WATER (ST0002662-ST0002664)

Sample Chronology: Three samples and associated quality control were analyzed on 25 March 2000
for the client specified list of analytes by STL-M-5030B-0/STL-M-~8021B-2. All holding times were

met.

Sample INFLUENT was analyzed at a 2X dilution in order to bring the concentrations of target
analytes within instrument calibration range.

The batch MS/MSD was performed on another client's sample. All data associated with these QC
analyses have been included in this report to fulfill reporting requirements. However, recoveries were
not evaluated because they do not apply to the samples associated with this report.

~ Laboratory Method Performance: All laboratory method performance criteria were met for the
reported samples.

Sample Performance: All quality control criteria were met for the reported samples.

CERTIFICATION OF RESULTS

The Laboratory certifies that the reported results relate only to those samples tested and that this
report meets the project requirements for analytical data as stated in the Analytical Task Order (ATO)
and the chain-of-custody. In addition, the Laboratory certifies that the data as reported meet the Data
Quality Objectives for precision, accuracy, and completeness specified for this project or as stated
in STL Baltimore’s Quality Assurance program for other than the conditions detailed above.

ol o00a



Severn Trent Laboratories - Baltimore
ANALYTICAL NARRATIVE

Client: EA Eng,, Sci., & Tech., Inc. STL Baltimore Report: 000320
Site: Willow Grove NAS Laboratory Project Manager: Mary E. Asper
Project number:29600.74 Report Date: § April 2000

Release of the data contained in this report has been authorized by the Laboratory Project Manager
as verified by the following signature.

Wﬁaﬂxf)&\/ April 5, 2000

Mary E.rAspﬁ Laborabtry Project Manager




TABLE 1. LABORATORY ORGANIC ANALYSIS DATA QUALIFIERS @

Qualifiers other than those listed below may be required to properly define the results. If used, they
are given an alphabetic designation not already specified in this table or in a project/program
document. such as a Quality Assurance Project Plan or a contract Statement of Work. Each
additional qualifier is fully described in the Analytical Narrative section of the laboratory report.

U Indicates a target compound was analyzed for but not detected. The sample Reporting Limit
(RL) is corrected for dilution and, if a soil sample, for percent moisture, if reported on a dry

weight basis.
J Indicates an estimated value. This qualifier is used under the following circumstances:

1) when estimating a concentration for tentatively identified compounds (TICs) in GC/MS
analyses, where a 1:1 response is assumed,

2) when the mass spectral and retention time data indicate the presence of a compound that
meets the volatile and semivolatile GC/MS identification criteria, and the result is less than
the RL but greater than the method detection limit (MDL).

B This qualifier is used when the analyte is found in the associated method blank as well as in the
sample. It indicates possible/probable blank contamination and warns the data user to take
appropriate action. For GC/MS analyses, this qualifier is used for a TIC, as well as, for a
positively identified target compound.

E This qualifier identifies compounds whose concentrations exceed the calibration range of the
instrument for that specific analysis.

D When applied, this qualifier identifies all compound concentrations reported from a secondary
dilution analysis.

A This qualifier indicates that a TIC is a suspected aldol-condensation product.

N Indicates presumptive evidence of a compound. This qualifier is only used for GC/MS TICs,
where the identification is based on a mass spectral library search. For generic characterization
of a TIC, such as chlorinated hydrocarbon, the N qualifier is not used.

P When applied, this qualifier indicates a reported value from a GC analysis when there is greater
than 25% difference for detected concentrations between the two GC columns.

()

These Data Qualifiers are added by the laboratory to provide additional information for the reported results.
They should not be confused with the qualifiers applied to the reported data as a result of a data
validation process performed independently of the laboratory reporting procedure.

o1 0004



TABLE 2. CODES ASSOCIATED WITH MANUAL INTEGRATION
OF CHROMATOGRAPHIC PEAKS

. M1 . ... Software failed to integrate peak or integrated peak improperly
M2 ... Multiple peaks within window, analyst's discretion used in peak identification.
M3 . . Close eluting or near-coelution of interferences.
M4 ... Adding or removing area due to peak tailing - subject to consistency within the sequence.
M5 . .. Adding/removing area due to positive baseline deflection matrix effect.
M6 . ... Adding/removing area due to negative baseline deflection matrix effect.
M?7 .... Retention time shifts.
MS8 .... Skimming vs. dropped baseline.
M9 .... Adding area due to peak splitting .

M10 ... Secondary ions or qualifier ions.

Note: Appropriate Qualiﬁérs are used and specified in the data package; either on the individual
quantitation reports or in the Technical Review Checklists.

FAGROUPFINALRPTMASTERWMANINT. MAS
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2. CHAIN-OF-CUSTODY
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Chain of CustodyQ:;ord

Compan : Project Manager or Contact:
L Lepies Phﬁ?& _33.7?—\}6% ® EALaboratoris
- <ZS 19 Loveton Circle
Project No. 244,00, -7{ Project Name: hy i m %ggggénﬁg%}%1 4320
Dept: 2127 Task »Reo W e on Gross oS ‘é% i-f‘? — | ,Ff\)c@m) 1-4407
Sample Storage Location: ATO Number: R‘*P‘“:f"*’:”*;& .
Page ¢ ofy R OORS HE pueTo cuent_H 1110
. 13 EA Labs
2|z Sample Identification s |® Accession
| Date | Time {2 | ® 19 Characters Z |3 Number Remarks
s 1530 Yl VA wen T i1 S h] Oo0Aea | LPM: MEA
(320 |%| |Beregv 1111111011217 OO0 Adad SU-5-4Q
" 10 | x| lemrewar i 13170 O0036ed v
i EEREERRTENENEEENY | i
NEEENENERNEEENE RN [ 71kss
REEEREEEENNEEEEN
NEEEEEEEENNNENEE
EmEEEENEEEEERENEE
ANENEEEEEN NN
AEEEEEEENENEERENE
A0 OO L 00 O O O O O I O O
LI T T O OO O O OO O O O I I O
SRR NN
S S R WO O A I I O
NEEENEEEEENEEEENE
AR RN EEE RN C_]\VIAOL
ANEEENEEEENEN NN
REEEEENEEEEEE RN
AEEENEANEENEEEEEN Cﬁ@fb()!nf&%
AN :
Sa By (Sighalyre) 7(e/’ﬁme' IRelinquished by: (Signature) Date/Time |Received by: (Signature) Date/Time
s %%ﬂ M v i -
s » (Signature ate/Time /s ry: (Signature Date/Time | Airbill Number: Sample Shipped by: (Cir
Nl X Lo 050 Mo las & 2hst 10 811243 T2 e
Cooler Temp, 4 _c pHi lYes [ INo Comments’} - \| 3 thadySea&slntactL;‘Yn Do - | Hand Carried
NOTE: Please indicate method number for analyses requested. This will help clarify any questions with laboratory techniques. Cther:
WHITE—~EA Laboratories YELLOW—EA Laboratories PINK—Project Manager Shaded Areas for Lab Use Onlv
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19 Loveton Circle
= = Sparks, Maryland 21152
410) 771-4920

Committed to Your Success (410)

|

ww

==
=
=

. COOLER RECEIPT CHECKLIST
b

. 0060320

Froject: EA Delaware
:ived: 25-MAR~00 12:50C
SO COC00068R2

Samples: 0002662-0002664

i .
" et 3 (Qp ulin &
Date cooler was opened: D 9 00 MAM b9
D te Cu odlan Signature
1. Did cooler come with a shipping slip, air bill, etc? NO N/A NCR#

1a. Circle courier: (Federal Express/) UPS Air bill Number from Chain-of-Custody (L3737 3543
1b. Circle, if applicable: Handcarried Other .

. 2.  Custody seals were present on outside of cooler? YES@ N/A  NCR#
3. Custady seals were unbroken at the time of arrival? YES NO @ NCR#

4, Chain-of-Custody (COC)records were present and legibie? NO N/A NCR#

5 Were the COC records completed? NO N/A NCR#

6 Was cooler temperature 4C + 2C? (4 ° NO N/A NCR#

B. SAMPLE INSPECTION

8. ' All bGttles arrived unbroken? O N/A NCR#
10. Al bottles labels were legible and complete? O N/A NCR#
11. Containers were correct for the analysis listed on the COC? NO N/A NCR#
12. Were preservatives checked (except VOA vials)? YES NCR#
13. Were bubbies absent in Volatiles samples? ' YES @/A NCR# -

Special Notes:

O € Kpagan 2M§OO

mple Magagement Cffficer - — ——= ‘Date

. —— e - e
September 29, 1895/mmu
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3. BTEX DATA
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A. QC Summary

. 30001




Laly Name

.ample :  VL004011
Matrix WATER
Client :

STL Baltimore

LCS Recovery Report

Instrument: VB2

1 Apr 2000

AB200323.M

Spike QC Limits

% Rec

Benzene
Toluene
Ethylbenzene

File ID VB2AS798.D
Date Analyzed:
Method
Project
Spike Spike
Added Res %Rec
50 41.4 83
50 44.0 88
50 43.9 88

W e e M ws M M M Ge e e M M M e o wE M e e G A% W M Sm o em M R e e ms R M e M M M e ER A e e M e M e e = M e e e e e Er m Rt e M o M e me m e e e o me e e

Indicates values outside of QC limits
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4A EPA SAMPLE NO.

VOLATILE METHOD BLANK SUMMARY
VBLKO1
Lab Name: STL BALTIMORE Contract: 000320
Lab Code: STLABS Case No.: WILLOW  SAS No.: __SbGNo.. _
Lab File ID: VB2A9800.D Lab Sample ID: VB004011
Date Analyzed: 4/1/00 Time Analyzed: 13:21
GC Column: DB-VRX ID: 045 (mm) Heated Purge: (Y/N) N

Instrument ID: VB2

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD;

EPA LAB LAB TIME
SAMPLE NO. SAMPLE ID FILEID ANALYZED

p1] vLCsot VL004011 VB2A9798.0 12:23

02! REFERENCE 0002363 VB2A9804.D 15:17

03] REFERENCEMS 0002363MS VB2A8805.D 15:46

04, REFERENCEMSD 0002363MSD VB2A9806.D 16:15

05| EFFLUENT 0002664 VB2A8811.D 18:40

06; BETWEEN 0002663 VB2A8812.D 19:08 - ¢}
07| INFLUENT 0002662 VB2A9813.D "M19:37 -

COMMENTS

page 1 of 1~ FORM IV VOA

03000
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B. Sample Resuits
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1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
INFLUENT
Lab Name: STL BALTIMORE Contract: 000320
Lab Code: STLABS Case No.: WILLOW  SAS No.: _ 8DG No.: ——
Matrix: (soillwater) WATER Lab Sample ID: 0002662
Sample wt/vol: 5.0 gmh) ML Lab File ID: VB2A9813.D
Level: (low/med) Low Date Received: 3/25/00
% Moisture: not dec. Date Analyzed: 4/1/00
GC Column: DB-VRX ID: 045 (mm) Ditution Factor: 2.0
Soil Extract Volume: (uL) Soail Aliquot Volume: o (ul)
CONCENTRATION UNITS:

CAS NOC. COMPOUND (ug/L or ug/Kg) UG/L Q
71-43-2 Benzene 41 D
108-88-3 Toluene 2 U
100-41-4 Ethylbenzene 100 D
91-20-3 Naphthalene 150 D

108-38-3/106-42- | m&p-Xylenes 23 B
95-47-6 o-Xylene 2 U

FORM | VOA
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1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
BETWEEN
Lab Name: STL BALTIMORE Contract: 000320
Lab Code: ST LABS Case No.: WILLOW  SASNo.. __SDG No.:
Matrix: (soil/water)  WATER Lab Sample ID: 0002663
Sampie wt/vol: 50  (g/mh ML B Lab Fite ID: VB2A9812.D
Level: (low/med) LOW Date Received: 3/25/00
% Moisture: not dec. Date Analyzed: 4/1/00
GC Column: DB-VRX ID: 045 (mm) Dilution Factor: 1.0
Soil Extract Volume: (ub) Soil Aliquot Volume: (uL)
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) Ut Q
71-43-2 Benzene 1 U
108-88-3 Toiuene 1 U
100-41-4 Ethylbenzene 1 U
91-20-3 Naphthalene 5 U
108-38-3/106-42- | mé&p-Xylenes 1 U
95-47-6 o-Xylene 1 u

FORM | VOA

030030
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Committed To

May 2, 2000

Mr. Carl Reitenbach
EA Engineering, Science, & Technology, Inc.

92 Reads Way
Suite 109

New Castle, DE 19720

Wiy

our Success

Re: Willow Grove, N.A.S. (29600.74)

Dear Mr. Reitenbach:

Severn Trent Laboratories
19 Loveton Circle
Sparks, MD 21152

Tel: (410) 771-4920
Fax: (410) 771-4407
www.stl-inc.com

Enclosed is our report on the analysis of three water samples collected for the Willow Grove,
N.A.S. project on 18 April 2000. The invoice is included.

Please contact me if you have any questions or require further information and refer to report
000451. Unless other arrangements are made, we reserve the right to dispose of your sample
sixty (60) days from the date of this letter. We will retain the raw data for seven years from this

date.

Smcerely

Mary E. Asp

Laboratory Project Manager

MEA/gsp
enclosure

Other Laboratory Locations:

* Monroe, CT

* Pensacola, FL
o University Park, I
» Billerica, MA

» Westfiald, MA
* Edison, N}

« Wiippany, NJ
* Amherst, NY

o Nawbargh, NY
« Houston, TX

* Colchester, VT

Service Center Locations:

o Mt Laurel, NJ
o Glen Cove, NY

Sales Office Locations:

* Cantonmant, FL
¢ New Orleans, LA
© Waterford, Ml

* Blairstown, MNJ

* Schenectady, NY
e Claveland, OH

a part of

Severn Tront Seivines o,
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LABORATORY DATA REPORT

Prepared for:

EA Engineering, Science, & Technology, Inc.
92 Reads Way
Suite 109
New Castle, DE 19720

Prepared by:
Severn Trent Laboratories

19 Loveton Circle
Sparks, Maryland 21152

May 2000

a part of
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SEVERN TRENT LABORATORIES - BALTIMORE

ANALYTICAL NARRATIVE
Client: EA Eng., Sci., and Tech.,Inc. STL - Baltimore Report: 000451
Site: Willow Greve, N.A.S. Laboratory Project Manager: Mary E. Asper
Project number: 12751.01 Report Date: 2 May 2000

This report contains the results of the analysis of three water samples collected on 18 April 2000 in
support of the referenced project.

SAMPLE RECEIPT

The samples arrived with custody seals absent by Federal Express at Severn Trent Laboratories -
Baltimore on 20 April 2000. Upon receipt, the samples and were inspected and compared with the
chain-of-custody record. The samples and were then logged into the laboratory computer system with
an assigned laboratory accession number and released for analysis.

Client Sample Designation ST Lab Number
INFLUENT 0004251
BETWEEN 0004252
EFFLUENT 0004253

Following this narrative section is a glossary of data qualifiers (Table 1), codes associated with
manual integration of chromatographic peaks (Table 2), and the original chain-of-custody record.
Analytical results and quality control information are summarized in the appended data package which
has been formatted to be consistent with the deliverable requirements of this project.

ANALYTICAL METHODS

The analytical methods used by the laboratory are referenced by the STL Baltimore Method SOP
which is formatted as STL-M-XXXXX-Y, where XXXXX is the reference method and Y is the SOP
revision number. For example, analyses performed using EPA SW846 Method 8260B are identified
as STL-M-8260B-3 where 3 is the laboratory SOP revision number. General Chemistry methods
which are a consolidation of several reference methods, e.g. STL-M-CN for cyanide determinations,
also include the identification of the specific reference method used for the analyses.

QUALITY CONTROL

The following sections are ordered as the data appears in this report. They contain observations
made during sample analysis, summarize the results of quality control measurements, and address the
impact on data usability based upon project Data Quality Objectives. For each fractional analysis the
narrative includes:

D1 0CO|



SEVERN TRENT LABORATORIES - BALTIMORE

ANALYTICAL NARRATIVE
. Client: EA Eng., Sci., and Tech.,Inc. STL - Baltimore Report: 000451
Site: Willow Grove, N.A.S. Laboratory Project Manager: Mary E. Asper
Project number: 12751.01 Report Date: 2 May 2000

e Sample chronology: This section summarizes the sample history by fraction including the sample
preparation method and date, analytical method, and analysis date. Anything unusual about the
samples, digestates, or extracts is identified. Holding time compliance is evaluated in this section.

e Laboratory method performance: All quality control criteria for method performance must be met
for all target analytes for data to be reported. These criteria generally apply to instrument tune,
calibration, method blanks, and Laboratory Control Samples (I.CS). In some instances where
method criteria fail, useable data can be obtained and are reported with client approval. The
narrative will then include a thorough discussion of the impact on data quality.

e Sample performance: Quality control field samples are analyzed to determine any measurement
bias due to the sample matrix based on evaluation of matrix spikes (MS), matrix spike duplicates
(MSD), and laboratory duplicates (D). If acceptance criteria are not met, matrix interferences are
confirmed either by reanalysis or by inspection of the LCS results to verify that laboratory method
performance is in control. Data are reported with appropriate qualifiers or discussion.

. AROMATIC VOLATILES by GC - WATER (ST0004251 - ST0004253)

Sample Chronology: Three samples and associated quality control were analyzed on 27 April 2000
for the client specified list of analytes by Methods STL.-5030B-1/STL-8021B-2. All holding times

were met.

Sample INFLUENT was analyzed at a 2X dilution in order to bring the concentrations of target
analytes within instrument calibration range.

Laboratory Method Performance: All laboratory method performance criteria were met for the
reported samples.

Sample Performance: All quality control criteria were met for the reported samples with the following
exceptions;

+ sample BETWEEN, had the surrogate recovery of bromofluorobenzene (81%}) below the lower
laboratory QC limit of 85%.

o the batch MS/MSD, performed on sample EFFLUENT, had the surrogate recoveries of

DI000




SEVERN TRENT LABORATORIES - BALTIMORE

ANALYTICAL NARRATIVE
Client: EA Eng., Sci., and Tech.,Inc. STL - Baltimore Report: 000451
Site: Willow Grove, N.A.S. Laboratory Project Manager: Mary E. Asper
Project number: 12751.01 Report Date: 2 May 2000

bromofluorobenzene (82%/84%) below the lower laboratory QC limit of 85%.

CERTIFICATION OF RESULTS

The Laboratory certifies that the reported results relate only to those samples tested and that this
report meets the project requirements for analytical data as stated in the Analytical Task Order (ATO)
and the chain-of-custody. In addition, the Laboratory certifies that the data as reported meet the Data
Quality Objectives for precision, accuracy, and completeness specified for this project or as stated
in STL Baltimore’s Quality Assurance program for other than the conditions detailed above. Release
of the data contained in this report has been authorized by the Laboratory Project Manager as verified

by the following signature.

% 7@\/‘ 2 May 2000

Mary E. ACyer, Laboratory Project Manager

D1 ooe3




TABLE 1. LABORATORY ORGANIC ANALYSIS DATA QUALIFIERS

Qualifiers other than those listed below may be required to properly define the results. If used, they
are given an alphabetic designation not already specified in this table or in a project/program
document. such as a Quality Assurance Project Plan or a contract Statement of Work. Each
additional qualifier is fully described in the Analytical Narrative section of the laboratory report.

U Indicates a target compound was analyzed for but not detected. The sample Reporting Limit
(RL) is corrected for dilution and, if a soil sample, for percent moisture, if reported on a dry
weight basis.

J Indicates an estimated value. This qualifier is used under the following circumstances:

1) when estimating a concentration for tentatively identified compounds (TICs) in GC/MS
analyses, where a 1:1 response is assumed,

2) when the mass spectral and retention time data indicate the presence of a compound that
meets the volatile and semivolatile GC/MS identification criteria, and the result is less than
the RL but greater than the method detection limit (MDL).

B This qualifier is used when the analyte is found in the associated method blank as well as in the
sample. It indicates possible/probable blank contamination and warns the data user to take
appropriate action. For GC/MS analyses, this qualifier is used for a TIC, as well as, for a
positively identified target compound.

E This qualifier identifies compounds whose concentrations exceed the calibration range of the
instrument for that specific analysis.

D When applied, this qualifier identifies all compound concentrations reported from a secondary
dilution analysis.

A This qualifier indicates that a TIC is a suspected aldol-condensation product.

N Indicates presumptive evidence of a compound. This qualifier is only used for GC/MS TICs,
where the identification is based on a mass spectral library search. For generic characterization
of a TIC, such as chlorinated hydrocarbon, the N qualifier is not used.

P When applied, this qualifier indicates a reported value from a GC analysis when there is greater
than 25% difference for detected concentrations between the two GC columns.

(D)

These Data Qualifiers are added by the laboratory to provide additional information for the reported results.
They should not be confused with the qualifiers applied to the reported data as a result of a data
validation process performed independently of the laboratory reporting procedure.

= . -
- - T - - p— % - —_
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TABLE 2. CODES ASSOCIATED WITH MANUAL INTEGRATION
OF CHROMATOGRAPHIC PEAKS

. M1 . ... Software failed to integrate peak or integrated peak improperly
M2 . ... Multiple peaks within window, analyst’s discretion used in peak identification.
M3 . .. Close eluting or near-coelution of interferences.
M4 ... . Adding or removing area due to peak tailing - subject to consistency within the sequence.
M5 .... Adding/removing area due to positive baseline deflection matrix effect.
M6 .... Adding/removing area due to negative baseline deflection matrix effect.
M7 .... Retention time shifts.
MS8 . ... Skimming vs. dropped baseline.
M9 .... Adding area due to peak splitting .

M10 ... Secondary ions or qualifier ions.

Note: Appropriate Qualiﬁérs are used and specified in the data package; either on the individual -
quantitation reports or in the Technical Review Checklists.

. FAGROUPFINALRPT\MASTERWMANINT. MAS
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2. CHAIN-OF-CUSTODY
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10 Loveton Circle
——— Sparks, Maryland 21152
o ¥V 410) 771-4920

Committed to Your Success (410)
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‘ COOLER RECEIPT CHECKLIST

Report: 000451

;roject: EA Delaware #ij}
ecelived: 20~APR-00 :
CoC: COC0007002 10:00

Samples: OOO4251~OOO4253

R s dlzofeo K\?\MU\;L %u;tul

Date cooler was opened:

Date Custodian Signature
1. Did cooler come with-a-shipping siip, air bill, etc? @/ko N/A  NCR#
1a. Circle courier: (Federal Express JUPS Air bill Number from Chain-of-Custody m 3714
1b. Circle, if applicable: i Other .
. 2 Custody seals were present on outside of cooler? YES' @ NCR#
3. Custody seals were unbroken at the time of arrival? NO / NCR#
4, Chain-of-Custody (COC)records were present and legible? NO N/A NCR#
5 Were the COC records completed? NGO N/A NCR#
6 Was cooler temperature 4C  2C7? @ NO N/A NCR#
&4
B. SAMPLE INSPECTION
9.  All batties arrived unbroken? O N/A NCR#
10. All bottles labels were legible and complete? NO N/A NCR#
11. Containers were correct for the analysis listed on the COC? NO N/A_ NCR#
12. Were preservatives checked (except VOA vials)? NO NCR#
13. Were bubbles absent in Volatiles samples? YES JNO N/A  NCR#

Special Notes:

A (E-XQAAQM QI&Q)_BQQO

pie M Qagemen@fﬁcer — -

. September 29, 1899/mmu

O LODO2



3. AROMATIC VOLATILES DATA
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A. QC Summary
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LCS Recovery Report

Lab Name : STL Baltimore File ID : VB2B0054.D Ingtrument: VB2
.ample : VL0O04274 Date Analyzed: 27 Apr 2000

Matrix : WATER Method : AB200323.M

Client : 000451 Project : WILLOW GROVE

Spike Compound Spike Spike Spike QC Limits

Added Res %¥Rec % Rec

Benzene 50 46,9 94 72-133

Toluene 50 46.1 92 81L-122

Ethylbenzene 50 46.0 92 81-124

* - Indicateg values outside of QC limits

O 30002




1A

EPA SAMPLE NO.

VOLATILE ORGANICS ANALYSIS DATA SHEET
VBLKO1
Lab Name: STL BALTIMORE Contract: 000451
Lab Code: STLABS  CaseNo. WILLOW SASNo. = SbGNo..
Matrix: (soil/water) ~ WATER Lab Sample ID: VB004274
Sample wt/vol: 50 _{g/mb) ML Lab File ID: VB2B0056.D
Level: (low/med) Low Date Received: 4/20/00
% Moisture: not dec. Date Analyzed: 4/27/00
GC Column: DB-VRX ID: 045 (mm) Dilution Factor; 1.0
Soit Extract Volume: (ut) Soil Aliguot Volume: (ub)
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) uei. Q
71-43-2 Benzene 1 )
108-88-3 Toluene 1 U
100-41-4 Ethylbenzene 1 U
91-20-3 Naphthalene 5 U

108-38-3/106-42- | mé&p-Xylenes 1 U
95-47-6 o-Xylene 1 U
FORM | VOA

03000



B. Sample Results
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1A

EPA SAMPLE NO.

VOLATILE ORGANICS ANALYSIS DATA SHEET
INFLUENT
L.ab Name: STL BALTIMORE Contract: 000451
Lab Code: STLABS  CaseNo. WILLOW SASNo: =~ SDGNo: =~
Matrix: (soil/water)  WATER Lab Sample ID: 0004251
Sample wt/vol: 50 (g/ml) ML - Lab File ID: VB2B0058.D
Level: (low/med) Lew Date Received: 4/20/00
% Moisture: not dec. Date Analyzed: 4/27/00
GC Column: DB-VRX ID: 0.45 (mm) Dilution Factor: 2.0
Soil Extract Volume: (ub) Soil Aliquot Volume: (ub)
) CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UGiL Q
71-43-2 Benzene 31 D
108-88-3 Toluene 2 U
100-41-4 Ethylbenzene 100 D
91-20-3 Naphthalene 110 D

108-38-3/106-42- | m&p-Xylenes 13 D
95-47-6 o-Xylene 2 U
FORM [ VOA

03000




1A

EPA SAMPLE NC.

VOLATILE ORGANICS ANALYSIS DATA SHEET
BETWEEN
Lab Name: STL BALTIMORE Contract: 000451 |
Lab Code: STLABS =~ CaseNo.. WILLOW SASNo.. ___S8SDGNo. )
Matrix: (soil/water)  WATER Lab Sample ID: 0004252
Sample wi/vol: 50 (g/ml) ML Lab File ID: VE2B0058.D
Level: (low/med) Low Date Received: 4/20/00
% Moisture: not dec. Date Analyzed: 4/27/00
GC Column: DB-VRX [D: 045 (mm) Ditution Factor: 1.6
Soil Extract Volume: — (uL) Soil Aliguot Volume: (uL)
CONCENTRATION UNITS:

CAS NO. COMPOUND {ug/L or ug/Kg) uGiL Q
71-43-2 Benzene 1 U
108-88-3 Toluene 1 U
100-41-4 Ethylbenzene 1 U
81-20-3 Naphthalene 5 Uy
108-38-3/106-42- | m&p-Xylenes 1 U
95-47-6 o-Xylene 1 U

FORM | VOA
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1A

EPA SAMPLE NO.

VOLATILE ORGANICS ANALYSIS DATA SHEET
EFFLUENT
Lab Name: STL BALTIMORE Contract: 000451 |
Lab Code: STLABS Case No.: WILLOW  SASNo. 8DG No.: -
Matrix: (soil/water)  WATER Lab Sample ID: 0004253
Sample wt/val: 50  (g/mh ML Lab File ID: VB2B0057.D
Level: (low/med) LOW Date Received: 4/20/00
% Moisture: not dec. Date Analyzed: 4/27/00
GC Column: DB-VRX I[D: 0.45 (mm) Dilution Factor: 1.0
Soil Extract Volume: o (ub) Soil Aliquot Volume:  (ul)
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) Uei. Q
71-43-2 Benzene 1 U
108-88-3 Toluene 1 U
100-41-4 Ethylbenzene 1 U
91-20-3 Naphthalene 5 U
108-38-3/106-42- | m&p-Xylenes 1 U
95-47-6 o-Xylene 1 U

FORM | VOA
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June 19, 2000

Cart Reitenbach

EA Engineering, Science, and Technology, Inc.

92 Reads Way STE 109
New Castle, DE 19720

Re:Willow Grove NAS (29600.74)

Dear Mr. Reitenbach:

Severn Trent Laboratories
19 Loveton Circle
Sparks, MD 21152

Tel: (410} 771-4920
Fax: (410) 771-4407
www.stl-inc.com

Enclosed is our report on the analysis of three water samples collected for the Willow Grove NAS
project on 23 May 2000. The electronic data deliverables (EDD) will follow. The invoice is included.

Please contact me if you have any questions or require further information and refer to report
000641. Unless other arrangements are made, we reserve the right to dispose of your samples sixty

(60) days from the date of this letter. We will retain the raw data for seven years from this date.

o Amherst, NY
o Newhurigh, MY
« Houston, TX
« Calcheuter, VT

Sincerely,
Mary E. Asper
Laboratory Project Manager
MEA/gsp
enclosure
Other Laboratory Locations: Service Center Locations: Sales Office Locations: a part of
* Monroe, CT * Mt. Laurel, N « Cantonment, FL oo Tront Sa v ieon i
* Penisacola, FL « Glen Cove, NY « New Orleans, LA > PR B es Bl
o Unversity Park, IL o Waterford, Mi
o Billerica, MA » Blairstown, NJ
» Westlield, MA « Schenectady, NY
* Edison, NS * Claveland, OH
» Whippany, NJ
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LABORATORY DATA REPORT

Prepared for:
EA Engineering, Science, and Technology, Inc.

92 Reads Way STE 109
New Castle, DE 19720

Prepared by:
Severn Trent Laboratories - Baltimore

19 Loveton Circle
Sparks, MD 21152

Report 000641

June 2000

a part of

Severn frent Servios b




TABLE OF CONTENTS
. Willow Grove NAS
Severn Trent Laboratories - Baltimore Report 000641
Section

Page

1. NARRATIVE

A, Analytical Narrative
B. Data Qualifiers (Tables 1)
C. Manual Integration Codes (Table 2)

2. CHAIN OF CUSTODY
3. BTEX DATA
A QC Summary
1. Surrogate Percent Recovery (Form IT)
2. MS/MSD Recovery (Form IIT)

3. Laboratory Control Sample
4. Method Blank Summary (Form IV)

. B. Sample Data (Form I)

1. Data for Sample INFLUENT
2. Data for Sample BETWEEN
3. Data for Sample EFFLUENT
4. Data for Sample TRIP BLANK

C. Standards Data

1. Initial Calibration
2. Continuing Calibration

D. Raw QC Data
1. Method Blank (Form I VOA + raw instrument)
2. Matrix Spike (Form I VOA + raw instrument)
3. Matrix Spike Duplicate (Form I VOA + raw instrument)
4. Laboratory Control Sample (Form I SVOA + raw instrument)

E. Laboratory Logs

. 1. Injection Logs

010000-010004
010001
010003
010004

020000-020002

030000-030100
030001
030002
030003
030004
030005
030006
030007
030011
030014
030017
030020

030021
030046

0300635
030066
030069
030072
030082
030085

030086




TABLE OF CONTENTS

Willow Grove NAS
Severn Trent Laboratories - Baltimore Report 000641
Section Page
2. Standards Preparation Logs 030088

F. Technical Review Checklist and Other Analysis Documentation 030098




1. NARRATIVE

010000



Severn Trent Laboratories - Baltimore
ANALYTICAL NARRATIVE

Client: EA Eng., Sci., & Tech., Inc. STL Baltimore Report; 000641
Site: Willow Greve NAS Laboratory Project Manager: Mary E. Asper
Project number:29600.74 , Report Date: 19 June 2000

This report contains the results of the analysis of three water samples collected on 23 May 2000 in
support of the referenced project.

SAMPLE RECEIPT

The samples and trip blank arrived with custody seals absent by Federal Express at Severn Trent
Laboratories - Baltimore on 26 May 2000. Upon receipt, the samples and trip blank were inspected
and compared with the chain-of-custody record. The trip blanks had bubbles in all bottles received.
The cooler temperature was greater then 15°C. The samples and trip blank were then logged into the
laboratory computer system with assigned laboratory accession numbers and released for analysis.

Client Sample Designation ST Lab Number
INFLUENT 0006127
BETWEEN 0006128
EFFLUENT 0006129

TRIP BLANK 0006130

Following this narrative section are a glossary of data qualifiers (Table 1), codes associated with
manual integration of chromatographic peaks (Table 2), and the original chain-of-custody record.
Analytical results and quality control information are summarized in the appended data package which
has been formatted to be consistent with the deliverable requirements of this project.

ANALYTICAL METHODS

The analytical methods used by the laboratory are referenced by the STL Baltimore Method SOP
which is formatted as STL-M-XXXXX-Y, where XXXXX is the reference method and Y is the SOP
revision number, For example, analyses performed using EPA SW846 Method 8260B are identified
as STL-M-8260B-3 where 3 is the laboratory SOP revision number. General Chemistry methods
which are a consolidation of several reference methods, e.g. STL-M-CN for cyanide determinations,
also include the identification of the specific reference method used for the analyses.

QUALITY CONTROL

The following sections are ordered as the data appears in this report. They contain observations
made during sample analysis, summarize the results of quality control measurements, and address the
impact on data usability based upon project Data Quality Objectives. For each fractional analysis the

narrative includes:

e Sample chronology: This section summarizes the sample history by fraction including the sample

010001




Severn Trent Laboratories - Baltimore
ANALYTICAL NARRATIVE

Client: EA Eng., Sci., & Tech., Inc. STL Baltimore Report: 000641
Site: Willow Grove NAS Laboratory Project Manager: Mary E. Asper
Project number:29600.74 Report Date: 19 June 2000

preparation method and date, analytical method, and analysis date. Anything unusual about the
samples, digestates, or extracts is identified. Holding time compliance is evaluated in this section.

e Laboratory method performance: All quality control criteria for method performance must be met
for all target analytes for data to be reported. These criteria generally apply to instrument tune,
calibration, method blanks, and Laboratory Control Samples (LCS). In some instances where
method criteria fail, useable data can be obtained and are reported with client approval. The
narrative will then include a thorough discussion of the impact on data quality.

® Sample performance: Quality control field samples are analyzed to determine any measurement
bias due to the sample matrix based on evaluation of matrix spikes (MS), matrix spike duplicates
(MSD), and laboratory duplicates (D). Ifacceptance criteria are not met, matrix interferences are
confirmed either by reanalysis or by inspection of the L.CS results to verify that laboratory method
performance is in control. Data are reported with appropriate qualifiers or discussion.

AROMATIC VOLATILES by GC - WATER (ST0006127 - STL0006130)

Sample Chronology: Four samples and associated quality control were analyzed on 01 May 2000
for the client specified list of analytes by USEPA SW-846, Methods S030B/8021B. All holding

times were met.

Laboratory Method Performance: All laboratory method performance criteria were met for the
reported samples.

Sample Performance: All quality control criteria were met for the reported samples.
CERTIFICATION OF RESULTS

The Laboratory certifies that the reported results relate only to those samples tested and that this
report meets the project requirements for analytical data as stated in the Analytical Task Order
(ATO) and the chain-of-custody. In addition, the Laboratory certifies that the data as reported
meet the Data Quality Objectives for precision, accuracy, and completeness specified for this
project or as stated in STL Baltimore’s Quality Assurance program for other than the conditions
detailed above. Release of the data contained in this report has been authorized by the Laboratory
Project Manager as verified by the following signature.

LM/&/{ ? @\/\ June 19, 2000

Mary E. 'As;ﬁ Laboraotry Project Manager ‘

010002



TABLE 1. LABORATORY ORGANIC ANALYSIS DATA QUALIFIERS

Qualifiers other than those listed below may be required to properly define the results. If used, they
are given an alphabetic designation not already specified in this table or in a project/program
document. such as a Quality Assurance Project Plan or a contract Statement of Work. Each
additional qualifier is fully described in the Analytical Narrative section of the laboratory report.

U Indicates a target compound was analyzed for but not detected. The sample Reporting Limit

(RL) is corrected for dilution and, if a soil sample, for percent moisture, if reported on a dry
weight basis.

Indicates an estimated value. This qualifier is used under the following circumstances:

1) when estimating a concentration for tentatively identified compounds (TICs) in GC/MS

2) when the mass spectral and retention time data indicate the presence of a compound that
meets the volatile and semivolatile GC/MS identification criteria, and the result is less than
the RL but greater than the method detection limit (MDL).

This qualifier is used when the analyte is found in the associated method blank as well as in the

sample. It indicates possible/probable blank contamination and warns the data user to take
appropriate action. For GC/MS analyses, this qualifier is used for a TIC, as well as, for a

This qualifier identifies compounds whose concentrations exceed the calibration range of the

When applied, this qualifier identifies all compound concentrations reported from a sccondary

This qualifier indicates that a TIC is a suspected aldol-condensation product.

Indicates presumptive evidence of a compound. This qualifier is only used for GC/MS TICs,
where the identification is based on a mass spectral library search. For generic characterization
of a TIC, such as chlorinated hydrocarbon, the N qualifier is not used.

When applied, this qualifier indicates a reported value from a GC analysis when there is greater
than 25% difference for detected concentrations between the two GC columns.

J
analyses, where a 1:1 response is assumed,

B

positively identified target compound.
E

instrument for that specific analysis.
D

dilution analysis.
A
N
P

(1)

These Data Qualifiers are added by the laboratory to provide additional information for the reported results.

They should not be confused with the qualifiers applied to the reported data as a result of a data

validation process performed independently of the laboratory reporting procedure.
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TABLE 2. CODES ASSOCIATED WITH MANUAL INTEGRATION
OF CHROMATOGRAPHIC PEAKS

. M1 .... Software failed to integrate peak or integrated peak improperly
M2 . ... Multiple peaks within window, analyst’s discretion used in peak identification.
M3 . .. Close eluting or near-coelution of interferences.
M4 . ... Adding or removing area due to peak tailing - subject to consistency within the sequence.
M5 .... Adding/removing area due to positive baseline deflection matrix effect.
M6 .... Adding/removing area due to negative baseline deflection matrix effect.
M7 . ... Retention time shifts.
MS8 .... Skimming vs. dropped baseline.
M9 .... Adding area due to peak splitting .

M10 ... Secondary ions or qualifier ions.

Note: Appropriate Qualiﬁérs are used and specified in the data package; either on the individual
quantitation reports or in the Technical Review Checklists.

. FAGROUPFINALRPT\MASTER\MANINT.MAS

-
_ 010604



2. CHAIN-OF-CUSTODY
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COOLER RECEIPT CHECKLIST

PR -
LOW Jrove
LR EN oy
UrraesZ vl 10 0
ol D30

o .
e T Dy 0 NN R e
Bles: O0UE1LT 0008130
oty

LM,,

A. COOLER INSPECTION: / :
Date cooler was opened: 5, 2l /0()
Date
1. Did cooler come with a shipping slip, air bill, etc? O N/A NCR#

1a. Circle courier:(Ffeﬂ’_erar Express UPS Air bill Number from Chain-of-Custody L1l 3487 32
1pb. Circle, if applicable: Handcarried Other T e e

2 Custody seals were present on outside of cocler? YES @ N/A  NCR#
3. Custody seals were unbroken at the time of arrivai? YES NO NCR#
4. Chain-of-Custody (COC)records were present and legible? @ NO N/A NCR#
5 Were the COC records completed? (YED NO_ N/A NCR#
6. Was cooler temperature 4C  2C? YES N/A  NCR#__ 2081

B. SAMPLE INSPECTION

9.  All bottles arrived unbroken? @ NO N/A NCR#
10. All botties labels were legible and complete? @ NO N/A NCR#
11. Containers were correct for the analysis listed on the COC? @ NO N/A NCR#
12. Were preservatives checked (except VOA vials)? YES NO NCR#
13. Were bubbles absent in Volatiles samples? YES N/A  NCR#__20%1

Special Notes:
b Lohl y L | 3 o blank
- ceoler woa < nnt Loadmn the -Ie,mgucdc(q litid—~ carve o witHh oo

a

S@pie Ma%%’gement Q}ﬁcer ' ! Date

MAGROUP\QAFORMS\COOLER.WPD ' September 29, 1998/mmu

<0002
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LCS Recovery Report

Lab Name : STL Baltimore File ID : VB2B03S8.D Instrument: VB2
.mple : VD0OO&01l2 Date Analyzed: 1 Jun 2000

Matrix : SOIL Method : AB200522.M

Client : Project

Spike Compound Spike Spike Spike QC Limits

Added Res $RecC % Rec

Benzene 50 55.¢8 112 88-123
Toluene 50 56.7 113 84-119
Ethylbenzene 50 58.5 117 81-124

* - Indicates values outside of QC limits

oaanna




4A EPA SAMPLE NO.

VOLATILE METHOD BLANK SUMMARY
VBLKO01
Lab Name: STL BALTIMORE Contract: 000641 '
. Lab Code: STLABS  Case No.. EA/WILL  SAS No.: ___ SDGNo -
Lab Fite ID: VB2B0397.D Lab Sample ID: VB006012
Date Analyzed: 6/1/00 Time Analyzed: 11:53
GC Column: DB-VRX ID: 045 (mm) Heated Purge: (Y/N) N

instrument 1D: VB2

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD:

EPA LAB LAB TIME
i SAMPLE NO. SAMPLE ID FILE ID ANALYZED
[N
01} VLCSO01 VD006012 VB2B0398.D 12:22
02| TRIP BLANK 0006130 VB2B0399.D 12:51
03] EFFLUENT 0008129 VB2B0400.0 13:20
04 BETWEEN 0006128 VB2B0401.D 13:49
05| INFLUENT 0006127 VB2B0402.D 14:18
06, EFFLUENTMS 0006129MS VB2B0404.D 15:16
07! EFFLUENTMSD 0006128MSD | VB2B0405.D 15:45
COMMENTS
page 1 of 1 FORM IV VOA




B. Sample Results
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1A EPA SAMPLE NO.

VOLATILE ORGANICS ANALYSIS DATA SHEET
INFLUENT
Lab Name: STL BALTIMORE Contract: 000641
Lab Code: STLABS Case No.:. EA/WILL  SAS No.; o _ SDG No.: L
Matrix: (soil/water) ~ WATER Lab Sample ID: 0006127
Sample wt/vol: 50  (g/mily ML Lab File 1D: VB2B80402.0
Level: (low/med) Low B : Date Received: 5/26/00
% Moisture: not dec, Date Analyzed: 6/1/00
GC Column: DB-VRX ID: 0.45 (mm) Dilutionn Factor: 1.0
Soil Extract Volume: (ub} Soil Aliquot Volume: (ul)
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L. or ug/Kg) UG/ Q
71-43-2 Benzene 11
108-88-3 Toluene 1 U
100-41-4 Ethylbenzene 1 U
91-20-3 Naphthalene 5 U
108-38-3/106-42- | mé&p-Xylenes 1 u
95-47-6 o-Xylene 1 U
FORM | VOA



1A EPA SAMPLE NO.

VOLATILE ORGANICS ANALYSIS DATA SHEET
BETWEEN
Lab Name: STL BALTIMORE Contract: 000641
Lab Code: STLABS Case No.: EA/WILL ~ SASNo.. SDG No.:
Matrix: (soil/water) ~ WATER Lab Sample ID: 0006128
Sample wt/vol: 50  (g/mh ML Lab File ID: VE2B0401.D
Level. (low/med) LOW ) Date Received: 5/26/00
% Moisture: not dec. Date Analyzed: 6/1/00
GC Column: DB-VRX ID: 045 (mm) Dilution Factor: 1.0
Soil Extract Volume: _ (ub) Soil Aliquot Volume: (ub)
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) Ui Q
71-43-2 Benzene 1 U
108-88-3 Toluene 1 U
100-41-4 Ethylbenzene 1 U
91-20-3 Naphthalene 5 U
108-38-3/106-42- | m&p-Xylenes 1 U
95-47-6 o-Xylene 1 8]

FORM | VOA




(ut)

1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
EFFLUENT
Lab Name: STL BALTIMORE Contract: 000641
Lab Code: STLABS Case No.: EA/WILL ~ SAS No.. ~ SDG No.: .
Matrix: (soil/water) ~ WATER Lab Sample ID: 0006129
Sample wt/vol: 50 (g/mh ML Lab File ID: VB2B0400.D
Level: (low/med) Low Date Received: 5/26/00
% Moisture: not dec. Date Analyzed: 6/1/00
GC Column: DB-VRX ID: 045 (mm) Dilution Factor: 1.0
Soil Extract Volume: (uL) Soil Aliguot Volume:
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) Ui . Q
71-43-2 Benzene 1 U
108-88-3 Toluene 1 U
100-41-4 Ethylbenzene 1 U
91-20-3 Naphthaiene 5 U

108-38-3/106-42- | mé&p-Xylenes 1 U
95-47-6 o-Xylene 1 U
FORM | VOA
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Commiitted To Your Success Severn Trent Laboratories
19 Loveton Circle

Sparks, MD 21152
June 27, 2000 Tel: (410) 771-4920

Fax: (410) 771-4407
www.stl-inc.com

Carl Reitenbach

EA Engineering, Science, and Technology, Inc.
92 Reads Way STE 109

New Castle, DE 19720

Re:Willow Grove NAS (29600.74)
Dear Mr, Reitenbach:

Enclosed is our report on the analysis of three water samples collected for the Willow Grove NAS
project on 12 June 2000. The electronic data deliverables (EDD) will follow. The invoice is included.

Please contact me if you have any questions or require further information and refer to report
. 000718. Unless other arrangements are made, we reserve the right to dispose of your samples sixty
(60) days from the date of this letter. We will retain the raw data for seven years from this date. .

Sincerely,

Mary ElAsper
Laboratory Project Manager

MEA/gsp
enclosure
Other Laboratory Locations: Service Center Locations: Sales Office Locations: a part of
* Monrae, CT Wt Laurel, NJ « Cantonment, FL T
* Pensacola, Fl. * Glen Cove, NY » Hew Orteans, LA Severn Frent Sarvices e,
* University Park, IL « Watertord, Mt
» Billerica, MA « Blairstown, NJ
» Westfield, MA » Schenectady, MY
« Edisan, NJ * Claveland, OH
« Whippany, N}

* Amherst, NY
« Newburgh, NY
* Houston, TX
* Culchiester, YT
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92 Reads Way STE 109
New Castle, DE 19720
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Severn Trent Laboratories - Baltimore
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Severn Trent Laboratories - Baltimore
ANALYTICAL NARRATIVE

Client: EA Eng., Sci., & Tech., Iuac. STL Baltimore Report: 000718
Site: Willow Grove NAS Laboratory Project Manager: Mary E. Asper
Project number:29600.74 Report Date: 27 June 2000

This report contains the results of the analysis of three water samples collected on 12 June 2000 in
support of the referenced project.

SAMPLE RECEIPT

The samples arrived with custody seals absent by Federal Express at Severn Trent Laboratories -
Baltimore on 14 June 2000. Upon receipt, the samples were inspected and compared with the chain-
of-custody record. The samples were then logged into the laboratory computer system with assigned
laboratory accession numbers and released for analysis.

Client Sample Designation ST Lab Number
INFLUENT 0006738
BETWEEN 0006739
EFFLUENT 0006740

Following this narrative section are a glossary of data qualifiers (Table 1), codes associated with
manual integration of chromatographic peaks (Table 2), and the original chain-of-custody record.
Analytical results and quality control information are summarized in the appended data package which
has been formatted to be consistent with the deliverable requirements of this project.

ANALYTICAL METHODS

The analytical methods used by the laboratory are referenced by the STL Baltimore Method SOP
which is formatted as STL-M-XXXXX-Y, where XXXXX is the reference method and Y is the SOP
revision number. For example, analyses performed using EPA SW846 Method 8260B are identified
as STL-M-8260B-3 where 3 is the laboratory SOP revision number. General Chemistry methods
which are a consolidation of several reference methods, e.g. STL-M-CN for cyanide determinations,
also include the identification of the specific reference method used for the analyses.

QUALITY CONTROL

The following sections are ordered as the data appears in this report. They contain observations
made during sample analysis, summarize the results of quality control measurements, and address the
impact on data usability based upon project Data Quality Objectives. For each fractional analysis the
narrative includes:

e Sample chronology: This section summarizes the sample history by fraction including the sample

preparation method and date, analytical method, and analysis date. Anything unusual about the
samples, digestates, or extracts is identified. ‘Holding time compliance is evaluated in this section.

010001



Severn Trent Laboratories - Baltimore
ANALYTICAL NARRATIVE

. Client: EA Eng., Sci., & Tech., Inc. STL Baltimore Report: 000718
Site: Willow Grove NAS Laboratory Project Manager: Mary E. Asper
Project number:29600.74 Report Date: 27 June 2000

® Laboratory method performance: All quality control criteria for method performance must be met
for all target analytes for data to be reported. These criteria generally apply to instrument tune,
calibration, method blanks, and Laboratory Control Samples (LCS). In some instances where
method criteria fail, useable data can be obtained and are reported with client approval. The
narrative will then include a thorough discussion of the impact on data quality.

e Sample performance: Quality control field samples are analyzed to determine any measurement
bias due to the sample matrix based on evaluation of matrix spikes (MS), matrix spike duplicates
(MSD), and laboratory duplicates (D). If acceptance criteria are not met, matrix interferences are
confirmed either by reanalysis or by inspection of the LCS results to verify that laboratory method
performance is in control. Data are reported with appropriate qualifiers or discussion.

AROMATIC VOLATILES by GC - WATER (STL0006738 - STL0006740)

Sample Chronology: Three samples and associated quality control were analyzed on 19 June 2000
‘ for the client specified list of analytes by STL-M-5030B-1/STL-M-8021B-2. All holding times
were met.

Sample INFLUENT required a 2X dilution in order to bring the concentrations of target analytes
within instrument calibration range.

Laboratory Method Performance: All laboratory method performance criteria were met for the
reported samples.

Sample Performance: All quality control criteria were met for the reported samples.

CERTIFICATION OF RESULTS

The Laboratory certifies that the reported results relate only to those samples tested and that this
report meets the project requirements for analytical data as stated in the Analytical Task Order
(ATO) and the chain-of-custody. In addition, the Laboratory certifies that the data as reported
meet the Data Quality Objectives for precision, accuracy, and completeness specified for this
project or as stated in STL Baltimore’s Quality Assurance program for other than the conditions
detailed above. Release of the data contained in this report has been authorized by the Laboratory
Project Manager as verified by the following signature.

. /M(qu (ZO{%\/ June 27, 2000

Mary E. ﬁer, Laboraotry Project Manager

010002



TABLE 1. LABORATORY ORGANIC ANALYSIS DATA QUALIFIERS o

Qualifiers other than those listed below may be required to properly define the results. If used, they
are given an alphabetic designation not already specified in this table or in a project/program
document. such as a Quality Assurance Project Plan or a contract Statement of Work.  Each
additional qualifier is fully described in the Analytical Narrative section of the laboratory report.

U Indicates a target compound was analyzed for but not detected. The sample Reporting Limit
(RL) is corrected for dilution and, if a soil sample, for percent moisture, if reported on a dry
weight basis.

J Indicates an estimated value. This qualifier is used under the following circumstances:

1) when estimating a concentration for tentatively identified compounds (TICs) in GC/MS

analyses, where a 1:1 response is assumed,
2) when the mass spectral and retention time data indicate the presence of a compound that
meets the volatile and semivolatile GC/MS identification criteria, and the result is less than

the RL but greater than the method detection limit (MDL).

B This qualifier is used when the analyte is found in the associated method blank as well as in the
sample. It indicates possible/probable blank contamination and warns the data user to take
appropriate action. For GC/MS analyses, this qualifier is used for a TIC, as well as, for a
positively identified target compound.

E This qualifier identifies compounds whose concentrations exceed the calibration range of the
instrument for that specific analysis.

D When applied, this qualifier identifies all compound concentrations reported from a secondary
dilution analysis.

A This qualifier indicates that a TIC is a suspected aldol-condensation product.

N Indicates presumptive evidence of a compound. This qualifier is only used for GC/MS TICs,
where the identification is based on a mass spectral library search. For generic characterization
of a TIC, such as chlorinated hydrocarbon, the N qualifier is not used.

P When applied, this qualifier indicates a reported value from a GC analysis when there is greater
than 25% difference for detected concentrations between the two GC columns.

(1)

These Data Qualifiers are added by the laboratory to provide additional information for the reported results.
They should not be confused with the qualifiers applied to the reported data as a result of a data
validation process performed independently of the laboratory reporting procedure.
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TABLE 2. CODES ASSOCIATED WITH MANUAL INTEGRATION
OF CHROMATOGRAPHIC PEAKS

M1 . ... Software failed to integrate peak or integrated peak improperly

M2 . ... Multiple peaks within window, analyst’s discretion used in peak identification.

M3 . ... Close eluting or near-coelution of interferences.

M4 . ... Adding or removing area due to peak tailing - subject to consistency within the sequence.
M5 . ... Adding/removing area due to positive baseline deflection matrix effect.

M6 . ... Adding/removing area due to negative baseline deflection matrix effect.

M7 . ... Retention time shifts.

M8 . ... Skimming vs. dropped baseline.

M9 . ... Adding area due to peak splitting .

M10 ... Secondary ions or qualifier ioﬁs.

Note: Appropriate Qualifiers are used and specified in the data package; either on the individual
quantitation reports or in the Technical Review Checklists.

FAGROUPWFINALRPTWMASTERWANINT.MAS
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2. CHAIN-OF-CUSTODY
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Relinquished by: (Signature)

l Date/Time

Received by: {Signature)

S sV 57 3/ 32

i Date/Time
i

te/Time

oo pfov | [y

awed bg (Sig o/Time

/c/w; /0

Holding Times for VOAs

pH: DYes i_j No Comments:

fnﬁcdm/ G

*NOTE: Please indicate method number for analyses requested. This will help clarify any questions with Jaboratory technicians.

Sample Shipped by: (Circle}

Other:

Puro. Urs

Air Bill Number:

EA 0396

White— EA Laboratories

Yellow— EA Laboratories

Pink — Project Manager

Shaded Area for Lab Use Only
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Commntitted to Your Success

COOLER RECEIPT CHECKLIST

COOLER INSPECTION:

o Jy/o

Severn Trent Laboratories

STL Baltimore

18 Loveton Circle

Sparks, Maryland 21152

(410) 771-4920

~

Date cooler was opened.

Date —

Circle, if applicable: Handcarried Other

Custody seals were present on outside of cooler? YES @
Custody seals were unbroken at the time of arrival? YES NO
Chain-of-Custody {COC)records were present and legible? NO
Were the COC records completed? Z NO
Was cooler temperature 4C + 2C7? @ NO

e

SAMPLE INSPECTION

All bottles arrived unbroken? @ NO
All botties labels were legible and complete? @ NO
Containers were correct for the analysis listed on the COC? NO
Were preservatives checked (except VOA vials)? YES NO
Were bubbles absent in Volatiles samples? @ NO

2

Special Notes:

L 924

N/A

Y

N/A
N/A
N/A

(ks A&%ﬁy

Astddidn Signature ‘

€E3 NO NA NC

Did cooler come with a shipping slip, air bill, etc?
Circle courier: UPS Air bill Number from Chain-of-Custody

R#
L L FZ7H 3D

NCR#
NCR#
NCR# ‘
NCR#
NCR#

NCR#
NCR#
NCR#
NCR#
NCR#

(o

~

QO mi oA Eﬁ éi&@wsO/Y)

b [14] 60

®

le Management Officer Q
\ - s s
MIGROUP\QAFORMS\ICOOLER WPD

Date

September 29, 1939/mmuy

J2000 3



3. AROMATIC DATA
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A. QC Summary
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LCS Recovery Report

Lab Name : STL Baltimore File ID : VB2B0576.D Ingtrument: VB2
.ample : VD006192 Date Analyzed: 19 Jun 2000

Matrix : WATER Method : AB200607.M

Client : Project :

Spike Compound Spike Spike Spike QC Limits

Added Res %Rec % Rec

- em o mx w we a  m mm me am w m e e e e M M M Ee A e A A e e R ae M e e M ki M W e B M e W e e T W e e e e A e M m e e M R e e A e M W e e W e Ge e

Benzene 50 51.6 103 72-133
Toluene 50 50.2 100 81-122
Ethylbenzene 50 51.5 103 81-124

*+ - Indicates values outside of QC limits
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4A EPA SAMPLE NO,

VOLATILE METHOD BLANK SUMMARY
VBLKO1
Lab Name: STL BALTIMORE Contract: 000718
Lab Code: ST LABS Case No.: EA/WILL  SAS No.: __ SDG No.:
Lab File (D: vB2B0575.D Lab Sample ID: VB006192
Date Analyzed: 6/19/00 Time Analyzed: 11:42
GC Column: DB-VRX 1D: 045 (mm) Heated Purge: (Y/N) N

Instrument ID: VB2

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD:

EPA LAB LAB TIME
SAMPLE NO. SAMPLE ID FILE ID ANALYZED
01l VLCSO1 vD008182 VB2B0576.0 12:11
02/ EFFLUENT 0006740 VB2B0577.D 12:53
03] BETWEEN 0006739 VB2B0578.D 13:22
04] INFLUENT 0006738 VvB2B80579.0 13:51
05 EFFLUENTMS 0008740MS VB2B0581.D 14:50
06/ EFFLUENTMSD 0006740MSD vVB82B0582.D 15:19
COMMENTS
page t of 1 FORM IV VOA
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B. Sample Results
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1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
INFLUENT
Lab Name: STL BALTIMORE Contract: 000718 |
Lab Code: ST LABS Case No.: EA/WILL  SAS No. ___ SDGNo.: .
. Matrix: (soil/water)  WATER Lab Sample ID: 0006738
Sample wt/vol: 5.0 @mih ML L.ab File ID: VB2B0579.D
Level: (low/med) LOW Date Received: 6/14/00
% Moisture: not dec. Date Analyzed: 6/19/00
GC Column: DB-VRX ID: 045 (mmy Dilution Factor: 2.0
Soil Extract Volume: (ul) Soil Aliquot Volume: (uL)
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) Usi. Q
71-43-2 Benzene 20 D
108-88-3 Toluene 2 U
100-41-4 Ethylbenzene 68 D
91-20-3 Naphthalene 150 D

108-38-3/106-42- | m&p-Xyienes 14 D
95-47-6 o-Xylene 4 D
FORM | VOA
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1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
BETWEEN
Lab Name: STL BALTIMORE Contract; 000718
Lab Code: ST LABS Case No.: EA/WILL  SAS No.: SDG No.:
Matrix: (soil/water)  WATER Lab Sample ID: 0006739
Sample wt/vol: 5.0 (g/mh ML Lab File {D: VvB2B0578.D
Level: (low/med) Low Date Received: 6/14/00
% Maisture: not dec. Date Analyzed: 6/19/00
GC Column: DB-VRX ID: 045 (mmy) Dilution Factor; 1.0
Soil Extract Volume: (ub) Soil Aliquot Volume: o (uL)
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L } Q
71-43-2 Benzene 1 U
108-88-3 Toluene 1 U
100-41-4 Ethylbenzene 1 U
81-20-3 Naphthaiene 5 U

108-38-3/106-42- | m&p-Xylenes 1 U
95-47-6 o-Xylene 1 U
FORM | VOA
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1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
EFFLUENT
Lab Name: STL BALTIMORE Contract: 000718 ]
Lab Code: ST LABS Case No.: EA/WILL  SAS No.: SDG No.:
Matrix: (soil/water)  WATER Lab Sample ID: 0006740
Sample wt/vol: 5.0 {(g/mi ML Lab File 1D: VB2B0577.0
Level: (low/med) Low Date Received: 6/14/00
% Moisture: not dec. Date Analyzed: 6/19/00
GC Column: DB-VRX ID: 045 (mm) Dilution Factor: 1.0
Soil Extract Volume: {uL) Soil Aliquot Volume: ()
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ugfKg) UG/ Q
71-43-2 “Benzene 3 U
108-88-3 Toluene 1 U
100-41-4 Ethylbenzene 1 U
91-20-3 Naphthalene 5 U

108-38-3/106-42- | m&p-Xylenes 1 U
95-47-6 o-Xylene 1 U
FORM | VOA

030017



SEVERN

TRENT

. SERVICES

STL Baltimore
15 Loveton Circle
Sparks, MD 21152
August 7, 2000
Tel: 410 771 4920
Fax: 410 771 4407
www.sthinc.com

Carl Reitenbach

EA Engineering, Science, and Technology, Inc.
New Castle Corporate Commons

92 Read’s Way, Suite 109

New Castle, DE 19720

Re:Willow Grove NAS (29600.74)

Dear Mr. Reitenbach:

Enclosed is our report on the analysis of three water samples collected for the W illow Grove NAS
project on 20 July 2000. The invoice is included.

. Please contact me if you have any questions or require further information and refer to report

000930. Unless other arrangements are made, we reserve the right to dispose of your samples sixty
(60) days from the date of this letter. We will retain the raw data for seven years from this date.

Sincerely,

WW@M_

Mary E. Asper
Laboratory Project Manager

MEA/gsp
enclosure

STL Baltimore is a part of Severn Trent Laboratorles, Inc.
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LABORATORY DATA REPORT

Prepared for:
EA Engineering, Science, and Technology, Inc.
New Castle Corporate Commons

92 Read’s Way, Suite 109
New Castle, DE 19720

Prepared by:

Severn Trent Laboratories - Baltimore
19 Loveton Circle
Sparks, MD 21152

Report 000930

August 2000

STL Baltimore is a part of Severn Trent Laboratories, Inc.
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Severn Trent Laboratories - Baltimore

. ANALYTICAL NARRATIVE
Client: EA Eng., Sci., & Tech., Inc. STL Baltimore Report: 000930
Site: Willow Grove NAS Laboratory Project Manager: Mary E. Asper
Project number:29600.74 Report Date: S August 2000

This report contains the results of the analysis of three water samples collected on 20 July 2000 in
support of the referenced project.

SAMPLE RECEIPT

The samples arrived with custody seals absent by hand at Severn Trent Laboratories - Baltimore on
21 July 2000. Upon receipt, the samples were inspected and compared with the chain-of-custody
record. The samples were then logged into the laboratory computer system with assigned laboratory
acoession numbers and released for analysis.

Client Sample Designation ST 1.ab Number
INFLUENT 0008404
BETWEEN 0008405
EFFLUENT 0008406
. Following this narrative section are a glossary of data qualifiers (Table 1), codes associated with

manual integration of chromatographic peaks (Table 2), and the original chain-of-custody record.
Analytical results and quality control information are summarized in the appended data package which
has been formatted to be consistent with the deliverable requirements of this project.

ANALYTICAL METHODS

The analytical methods used by the laboratory are referenced by the STL Baltimore Method SOP
which is formatted as STL-M-XXXXX-Y, where XXXXX is the reference method and Y is the SOP
revision number. For example, analyses performed using EPA SW846 Method 8260B are identified
as STL-M-8260B-3 where 3 is the laboratory SOP revision number. General Chemistry methods
which are a consolidation of several reference methods, e.g. STL-M-CN for cyanide determinations,
also include the identification of the specific reference method used for the analyses.

QUALITY CONTROL

The following sections are ordered as the data appears in this report. They contain observations
made during sample analysis, summarize the results of quality control measurements, and address the
impact on data usability based upon project Data Quality Objectives. For each fractional analysis the

narrative includes:

. e Sample chronology: This section summarizes the sample history by fraction including the sample

010001




Severn Trent Laboratories - Baltimore
ANALYTICAL NARRATIVE

Client: EA Eng., Sci., & Tech., Inc. STL Baltimore Report: 000930
Site: Willow Grove NAS Laboratory Project Manager: Mary E. Asper
Project number:29600.74 Report Date: 5 August 2000

preparation method and date, analytical method, and analysis date. Anything unusual about the
samples, digestates, or extracts is identified. Holding time compliance is evaluated in this section.

e [ aboratory method performance: All quality control criteria for method performance must be met
for all target analytes for data to be reported. These criteria generally apply to instrument tune,
calibration, method blanks, and Laboratory Control Samples (LCS). In some instances where
method criteria fail, useable data can be obtained and are reported with client approval. The
narrative will then include a thorough discussion of the impact on data quality.

e Sample performance: Quality control field samples are analyzed to determine any measurement
bias due to the sample matrix based on evaluation of matrix spikes (MS), matrix spike duplicates
(MSD), and laboratory duplicates (D). If acceptance criteria are not met, matrix interferences are
confirmed either by reanalysis or by inspection of the LCS results to verify that laboratory method
performance is in control. Data are reported with appropriate qualifiers or discussion.

AROMATIC VOLATILES by GC - WATER (ST0008404 - ST0008406)
Sample Chronology: Three samples and associated quality control were analyzed on 01 August 2000
for the client specified list of analytes following the procedures specified in STL-M-5030B-1/STL-M-

8021B-2. All holding times were met.

Laboratory Method Performance: All laboratory method performance criteria were met for the
reported samples.

Sample Performance: All quality control criteria were met for the reported samples.
CERTIFICATION OF RESULTS

The Laboratory certifies that the reported results relate only to those samples tested and that this
report meets the project requirements for analytical data as stated in the Analytical Task Order (ATO)
and the chain-of-custody. In addition, the Laboratory certifies that the data as reported meet the Data
Quality Objectives for precision, accuracy, and completeness specified for this project or as stated
in STL Baltimore’s Quality Assurance program for other than the conditions detailed above. Release
of the data contained in this report has been authorized by the Laboratory Project Manager as verified

by the following signature.

m %&/v\ August 5, 2000

lvfary E. As@ Laboraotry Project Manager

T01Ccao:




TABLE 1. LABORATORY ORGANIC ANALYSIS DATA QUALIFIERS

Qualifiers other than those listed below may be required to properly define the results. If used, they
are given an alphabetic designation not already specified in this table or in a project/program
document. such as a Quality Assurance Project Plan or a contract Statement of Work.  Each
additional qualifier is fully described in the Analytical Narrative section of the laboratory report.

U Indicates a target compound was analyzed for but not detected. The samiple Reporting Limit
(RL) is corrected for dilution and, if a soil sample, for percent moisture, if reported on a dry
weight basis.

J Indicates an estimated value. This qualifier is used under the following circumstances:

1) when estimating a concentration for tentatively identified compounds (TICs) in GC/MS

analyses, where a 1:1 response is assumed,

2) when the mass spectral and retention time data indicate the presence of a compound that
meets the volatile and semivolatile GC/MS identification criteria, and the result is less than
the RL but greater than the method detection limit (MDL).

B This qualifier is used when the analyte is found in the associated method blank as well as in the
sample. It indicates possible/probable blank contamination and warns the data user to take
appropriate action. For GC/MS analyses, this qualifier is used for a TIC, as well as, for a
positively identified target compound.

E This qualifier identifies compounds whose concentrations exceed the calibration range of the
instrument for that specific analysis.

D When applied, this qualifier identifies all compound concentrations reported from a secondary
dilution analysis.

A This qualifier indicates that a TIC is a Suspected aldol-condensation product.

N Indicates presumptive evidence of a compound. This qualifier is only used for GC/MS TICs,
where the identification is based on a mass spectral library search. For generic characterization
of a TIC, such as chlorinated hydrocarbon, the N qualifier is not used.

P When applied, this qualifier indicates a reported value from a GC analysis when there is greater
than 25% difference for detected concentrations between the two GC columns.

These Data Qualifiers are added by the laboratory to provide additional information for the reported results.
They should not be confused with the qualifiers applied to the reported data as a result of a data
validation process performed independently of the laboratory reporting procedure.
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TABLE 2. CODES ASSOCIATED WITH MANUAL INTEGRATION
OF CHROMATOGRAPHIC PEAKS

. M1 . ... Software failed to integrate peak or integrated peak improperly
M2 . ... Multiple peaks within window, analyst’s discretion used in peak identification.
M3 . ... Close eluting or near-coelution of interferences.
M4 . ... Adding or removing area due to peak tailing - subject to consistency within the sequence.
M5 .... Adding/removing area due to positive baseline deflection matrix effect.
M6 . ... Adding/removing area due to negative baseline deflection matrix effect.
M7 .... Retention time shifts.
M8 . ... Skimming vs. dropbed baseline.
M9 . ... Adding area due to peak splitting .
M10 ... Secondary ions or qualifier ions.

Note: Appropriate Qualifiers are used and specified in the data package, either on the individual
quantitation reports or in the Technical Review Checklists.

. FAGROUP\FINALRPT\MASTER\WWANINT.MAS
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2. CHAIN-OF-CUSTODY
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Committed to Your Success

COOLER RECEIPT CHECKLIST

000930

Project: Willow Grove NAS
Received: 21-JUL-00 14: 30

COC: COC0007523
Samples: 0008404-0008406

Report:

Ol Daitigse

19 Loveton Circle
Sparks, Maryland 21152
{410) 771-4820

s

-—_—_—“
A. COOLERINSPECTION: 7 I ‘/ )
. 246D (( ——(:;
Date cooler was opened: ‘ (2/( M
Date clistodian Slgnature
1. Did cooler come with a shipping slip, air bill, etc? YES (NO _HR/A NCR#
1a.
1b. .

Custody seals were present on outside of caoler?

Circle courier; Federal Expre UPS Air bill Number from Chain-of-Custody
Circle, if appnicabte her ,
YES@

NCR#

2

3. Custody seals were unbroken at the time of arrival? NO NCR#
4. Chain-of-Custody (COC)records were present and legible? NO N/A NCR#
5 Were the COC records completed? O NA NCR#
6 Was cooler temperature 4C + 2C7 4 NﬂO N/A NCR#
B. SAMPLE INSPECTION

9. All botties arrived unbroken? NO N/A NCR#
10. All bottles iabels were legible and complete? NO N/A NCR#
11. Containers were correct for the analysis listed on the COC? 0 NCR#
12. Were preservatives checked (except VOA vials)? Y| NO @ NCR#
13. Were bubbles absent in Volatiles samples? @NO N/A  NCR#

Special Notes:

)
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3. AROMATIC DATA

~ 030000



A. QC Summary

T 030001



LCS Recovery Report

Lab Name : STL Baltimore File ID : VB2B0832.D Instrument: VB2

Sample : VL008012 Date Analyzed: 1 Aug 2000
.Iat:rix 1 WATER Method : 2B200801.M

3 : . . —

Client : OCK;c?Ek) Project : qu//hVLLqu 6luw S

Spike Compound Spike Spike Spike QC Limits

Added Res %¥Rec % Rec

Benzene 50 49.0 98 72-133

Toluene 50 48 .8 97 81-122

Ethylbenzene 50 48.1 S6 81-124

= m w m o w e M o e m e M W W w W o em e e T T e o G M M m W e b e e M e R v M e M R m M we W o m m e e m m k m m v s w we = m m e

* - Indicates values ocutside of QC limits
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EPA SAMPLE NO.

VOLATILE METHOD BLANK SUMMARY

Lab Name: STL BALTIMORE Contract: 000930 veLKo

Lab Code: ST LABS Case No.: EA/WILL  SASNo.. ~ SDGNo..
Lab File ID: \VB2B0834.D Lab Sample ID: VE008012

Date Analyzed: 8/1/00 Time Analyzed: 16:11

GC Column: DB-VRX ID: 045 (mm) Heated Purge: (Y/N) N

Instrument ID: VB2

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD:

EPA LAB LAB TIME
SAMPLE NO. SAMPLE ID FILE ID ANALYZED
01[ VLCS01 VL008012 VB2B0832.D 1513
02| EFFLUENT 0008406 VB2B0835.D 16:45
03] BETWEEN 0008405 VB2B0838.D 18:12
04| INFLUENT 0008404 VB2B0838.D 18:41
05 EFFLUENTMS 0008406MS | VB280844.D 21:07
06| EFFLUENTMSD 0008406MSD | VB2B0845.D 21:36
COMMENTS
page 1 of 1 FORM IV VOA

~020005



B. Sample Results
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: STL BALTIMORE

Contract;

Lab Code: ST LABS

Case No.: EA/WILL

Matrix: (soil/water)  WATER

000930

SAS No.:

EPA SAMPLE NO.

INFLUENT

]

Lab Sample ID: 0008404

Sample wt/vol: 5.0 (g/mh ML Lab File ID: vVB2B0839.D

Level: (low/med) LOwW : Date Received: 7/21/00

% Moisture: not dec. Date Analyzed: 8/1/00

GC Column: DB-VRX ID: 045 (mm) Dilution Factor: 1.0

Soil Extract Volume: (ut) Soil Aliquot Volume: (ul)
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L _ Q
71-43-2 Benzene 17
108-88-3 Toluene 1 U
100-41-4 Ethylbenzene 2
91-20-3 Naphthalene 42

108-38-3/106-42- | mé&p-Xylenes 2
95-47-6 o-Xylene 2
FORM | VOA

0230007




1A EPA SAMPLE NO.

VOLATILE ORGANICS ANALYSIS DATA SHEET
BETWEEN ]
Lab Name: STL BALTIMORE Contract: 000930
LabCode: STLABS = CaseNo.. EA/WILL  SAS No.: SDG No.:
Matrix: {soil/water) WATER Lab Sample ID: 0008405
Sample wi/vol: 5.0 (g/mi) ML Lab File ID: vB2B0838.D
Level: (low/med) LOW Date Received: 7/21/00
% Moisture: not dec. Date Analyzed: 8/1/00
GC Column: DB-VRX ID: 045 (mm) Dilution Factor: 1.0
Soil Extract Volume: (uL) Soil Aliguot Volume: (uL)
CONCENTRATION UNITS:

CAS NO. COMPOUND {ug/L or ug/Kg) UG/L Q
71-43-2 Benzene 1 U
108-88-3 Toluene 1 U
100-41-4 Ethylbenzene 1 U
91-20-3 Naphthalene 5 U
108-38-3/106-42- | m&p-Xylenes 1 u
95-47-6 o-Xylene 1 U

FORM | VOA

~ 030014



1A  EPA SAMPLE NO.

VOLATILE ORGANICS ANALYSIS DATA SHEET
EFFLUENT
Lab Name: STL BALTIMORE Contract: 000930
Lab Code: ST LABS Case No.: EA/WILL ~ SASNo: ~ SDGNou: }
Matrix: (soil/water)  WATER Lab Sample ID: 0008406
Sample wt/vol: 5.0 (g/ml) ML Lab File ID: VB2B0835.D
Level: (low/med) Low Date Received: 7/21/00
% Moisture: not dec. Date Analyzed: 8/1/00
GC Column: DB-VRX 1D: 045 (mm) Dilution Factor: 1.0
Soil Extract Volume: (ul) Soil Aliquot Volume: O
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) Uei. Q
71-43-2 Benzene 1 U
108-88-3 Toluene 1 U
100-41-4 Ethylbenzene 1 U
91-20-3 Naphthalene 5 U

108-38-3/106-42- | m&p-Xylenes 1 U
95-47-6 o-Xylene 1 U
FORM | VOA

030017
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. SERVICES

STL Battimore
19 Loveton Circie
Sparks, MD 21152

Tel: 410 771 4920
Fax: 410 771 4407
www,sthinc.com

August 24, 2000

Carl Reitenbach

EA Engineering, Science, and Technology, Inc.
New Castle Corporate Commons

92 Read’s Way, Suite 109

New Castle, DE 19720

Re:Willow Grove NAS (29600.74)
Dear Mr. Reitenbach:

. Enclosed is our report on the analysis of three water samples collected for the Willow Grove NAS
project on 15 August 2000. The invoice is included.

Please contact me if you have any questions or require further information and refer to report

001071. Unless other arrangements are made, we reserve the right to dispose of your samples sixty
(60) days from the date of this letter. We will retain the raw data for seven years from this date.

Sincerely,

Mary E. ASper
Laboratory Project Manager

MEA/gsp
enclosure

STL Baltimore (s a part of Severn Trent Laboratorles, Inc.
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STL Baltimore

LABORATORY DATA REPORT

Prepared for:
EA Engineering, Science, and Technology, Inc.
New Castle Corporate Commons

92 Read’s Way, Suite 109
New Castle, DE 19720

Prepared by:
Severn Trent Laboratories - Baltimore

19 Loveton Circle
Sparks, MD 21152

Report 001071

August 2000

STL Baltimore is & part of Severn Trent Laboratories, Inc.
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Severn Trent Laboratories - Baltimore
ANALYTICAL NARRATIVE

Client: EA Eng., Sci., & Tech., Inc. STL Baltimore Report: 001071
Site: Willow Grove NAS Laboratory Project Manager: Mary E. Asper
Project number:29600.74 Report Date: 24 August 2000

This report contains the results of the analysis of three water samples collected on 15 August 2000
in support of the referenced project.

SAMPLE RECEIPT

The samples arrived with custody seals absent by hand at Severn Trent Laboratories - Baltimore on
17 August 2000. Upon receipt, the samples were inspected and compared with the chain-of-custody
record. The samples were then logged into the laboratory computer system with assigned laboratory
accession numbers and released for analysis.

Client Sample Designation ST Lab Number
INFLUENT 0009378
BETWEEN 0009379

EFFLUENT 0009380

Following this narrative section are a glossary of data qualifiers (Table 1), codes associated with
manual integration of chromatographic peaks (Table 2), and the original chain-of-custody record.
Analytical results and quality control information are summarized in the appended data package which
has been formatted to be consistent with the deliverable requirements of this project.

ANALYTICAL METHODS

The analytical methods used by the laboratory are referenced by the STL Baltimore Method SOP
which is formatted as STL-M-XXXXX-Y, where XXXXX is the reference method and Y is the SOP
revision number. For example, analyses performed using EPA SW846 Method 8260B are identified
as STL-M-8260B-3 where 3 is the laboratory SOP revision number. General Chemistry methods
which are a consolidation of several reference methods, e.g. STL-M-CN for cyanide determinations,
also include the identification of the specific reference method used for the analyses.

QUALITY CONTROL

The following sections are ordered as the data appears in this report. They contain observations
made during sample analysis, summarize the results of quality control measurements, and address the
impact on data usability based upon project Data Quality Objectives. For each fractional analysis the
narrative includes:

e Sample chronology: This section summarizes the sample history by fraction including the sample

010001




Severn Trent Laboratories - Baltimore
ANALYTICAL NARRATIVE

Client: EA Eng., Sci., & Tech., Inc. STL Baltimore Report: 001071
Site: Willow Grove NAS Laboratory Project Manager: Mary E. Asper
Project number:29600.74 Report Date: 24 August 2000

preparation method and date, analytical method, and analysis date. Anything unusual about the
samples, digestates, or extracts is identified. Holding time compliance is evaluated in this section.

e Laboratory method performance: All quality control criteria for method performance must be met
for all target analytes for data to be reported. These criteria generally apply to instrument tune,
calibration, method blanks, and Laboratory Control Samples (LCS). In some instances where
method criteria fail, useable data can be obtained and are reported with client approval. The
narrative will then include a thorough discussion of the impact on data quality.

® Sample performance: Quality control field samples are analyzed to determine any measurement
bias due to the sample matrix based on evaluation of matrix spikes (MS), matrix spike duplicates
(MSD), and laboratory duplicates (D). If acceptance criteria are not met, matrix interferences are
confirmed either by reanalysis or by inspection of the LCS results to verify that laboratory method
performance is in control. Data are reported with appropriate qualifiers or discussion.

AROMATIC VOLATILES by GC - WATER (ST0009377 - ST0009379)

Sample Chronology: Three samples and associated quality control were analyzed on 18 and 21
August 2000 for the client specified list of analytes following the procedures specified in STL-M-
5030B-1/STL-M-8021B-2. All holding times were met.

The batch MS/MSD, analyzed on 21 August, was performed on another client’s sample. All data
associated with these QC samples have been included in this report to fulfill reporting requirements.
However, recoveries were not evaluated since they do not apply to the samples associated with this

report.

Laboratory Method Performance: All laboratory method performance criteria were met for the
reported samples.

Sample Performance: All quality control criteria were met for the reported samples.
CERTIFICATION OF RESULTS

The Laboratory certifies that the reported results relate only to those samples tested and that this
report meets the project requirements for analytical data as stated in the Analytical Task Order (ATO)
and the chain-of-custody. In addition, the Laboratory certifies that the data as reported meet the Data
Quality Objectives for precision, accuracy, and completeness specified for this project or as stated
in STL Baltimore’s Quality Assurance program for other than the conditions detailed above. Release

010002



Severn Trent Laboratories - Baltimore
ANALYTICAL NARRATIVE

Client: EA Eng., Sci., & Tech., Inc. STL Baltimore Report; 001071
Site: Willow Grove NAS Laboratory Project Manager: Mary E. Asper
Project number:29600.74 Report Date: 24 August 2000

of the data contained in this report has been authorized by the Laboratory Project Manager as verified
by the following signature.

MM ?&9’/\/ August 24, 2000

Mary E. Aspﬁ Laboraotry Project Manager

010003




TABLE 1. LABORATORY ORGANIC ANALYSIS DATA QUALIFIERS ¢

Qualifiers other than those listed below may be required to properly define the results. If used, they
are given an alphabetic designation not already specified in this table or in a project/program
document. such as a Quality Assurance Project Plan or a contract Statement of Work. Each
additional qualifier is fully described in the Analytical Narrative section of the laboratory report.

U Indicates a target compound was analyzed for but not detected. The sample Reporting Limit
(RL) is corrected for dilution and, if a soil sample, for percent moisture, if reported on a dry
weight basis.

J Indicates an estimated value. This qualifier is used under the following circumstances:

1) when estimating a concentration for tentatively identified compounds (TICs) in GC/MS
analyses, where a 1:1 response is assumed,

2) when the mass spectral and retention time data indicate the presence of a compound that
meets the volatile and semivolatile GC/MS identification criteria, and the result is less than
the RL but greater than the method detection limit (MDL).

B This qualifier is used when the analyte is found in the associated method blank as well as in the
sample. It indicates possible/probable blank contamination and warns the data user to take
appropriate action. For GC/MS analyses, this qualifier is used for a TIC, as well as, for a
positively identified target compound.

E This qualifier identifies compounds whose concentrations exceed the calibration range of the
instrument for that specific analysis.

D When applied, this qualifier identifies all compound concentrations reported from a secondary
dilution analysis.

A This qualifier indicates that a TIC is a suspected aldol-condensation product.
N Indicates presumptive evidence of a compound. This qualifier is only used for GC/MS TICs,
where the identification is based on a mass spectral library search. For generic characterization

of a TIC, such as chlorinated hydrocarbon, the N qualifier is not used.

P When applied, this qualifier indicates a reported value from a GC analysis when there is greater
than 25% difference for detected concentrations between the two GC columns.

(D

These Data Qualifiers are added by the laboratory to provide additional information for the reported results.
They should not be confused with the qualifiers applied to the reported data as a result of a data
validation process performed independently of the laboratory reporting procedure,

0610004



TABLE 2. CODES ASSOCIATED WITH MANUAL INTEGRATION

. OF CHROMATOGRAPHIC PEAKS
M1 . ... Software failed to integrate peak or integrated peak improperly
M2 . ... Multiple peaks within window, analyst’s discretion used in peak identification.
M3 . ... Close eluting or near-coelution of interferences.
M4 . ... Adding or removing area due to peak tailing - subject to consistency within the sequence.
M5 . ... Adding/removing area due to positive baseline deflection matrix effect.
M6 . ... Adding/removing area due to negative baseline deflection matrix effect.
M7 .... Retention time shiﬁs.
MS8 . ... Skimming vs. dropped baseline.
M9 . ... Adding area due to peak splitting .
M10 ... Secondary ions or qualifier tons.

Note: Appropriate Qualifiers are used and specified in the data package; either on the individual
quantitation reports or in the Technical Review Checklists.

. FAGROUP\FINALRPT"MASTERWMANINT.MAS
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2. CHAIN-OF-CUSTODY

O 0000



\ Q0D O

i

Chain of Custody F‘E

i
> BarameteM®isthod Numbers for Analysis

Project Manager or Contact:
DY 20 e
£ L pRE Phone: 202 - 325 " Jo%o ~+ ® %mm“
Project N0~/=}6$0.7‘/ Project Name: Qg %3 1 w 4820
Dept: 2127  Task P2 |Hiteoy CGoasf Ry Report Deliverables:
Sample Storage Location: ATO Number: -3 ®@ c
Uoa 12— 1k oo @
Report#: i =
Page | of | |Fepoi& H (17 ) g 5 pueTo cuent. 4 JgjoD
- 2 at EALabs
gl = Sample Identification G g Accession
Date | Time | S| & 19 Characters z Number Remarks
8)157" [155 | ¢ L e s 3 COGATY LPM: MA‘EO{JL
[ ]| H3S] & Biermyesd || i1 )3(% Xa318 %{S,(H@
J 1490 | 5 Effyubn 111111 i1 J3LYF mn%"vq
1T O TP T O O I I O O O I
N S TN Y O 1 O 0 O I O I O A A
O N O O O O O Y O , )
ERTTRENTIYENTNNNR CTRa=0
NN EE R
NN EERENEEEREERE!
BENERENEEEEEE N ENE
RN EEEEEEEEEE e
S O 2 I T T T O O O I I
HERENEEENNN SN NN —
0 bbb | {1 //
N T O O TR O O O I ol
NEREEEEREEERNEEEE AT, .Y\ %
(% \!U\ N
NN NEEEEEEE NN
I O O O 0 A L O I I I
mEREENEEREENENEE RN
IR DR DR AN AN NN AR I O B A CO “1639%
WM Date/Time | Relinquished by: (Signature) Date/Time |Recsived by: (Signature) Date/Time
~ 9/5@_4‘!30 | |
Re Dat Regaived b tatory: (Signature) Date/Time {Airbill Number: Sample Shipped by: (Circle)
W/zgw J//(b ’z’*fb \?@ﬁf‘/ Q\rﬂm"’ D740 7904 sy AFoaEx Dpuro.  UPS
CoolorTemp._&5°C pH:[ [Yes | |No Comments: d Custody Seals Intact [ lves [~No Hand Carried
NOTE: Piease indicate method number for analyses requested. This will help clarify any questions with laboratory techniques. Cther:

WHITE—EA Laboratories

YELLOW—EA Laboratories

PINK—Project Manager

Shaded Areas for Lab Uss Only




Y AN S e g e ~m s meie T

PRSILTSe e  STL Baltimore

\\\\\\\

|
gy

19 Loveton Circle

|
\lllﬂll\!lmllll

e S Sparks, Maryland 21152
. Committed to Your Success (410) 771.:4920 -
COOLER RECEIPT CHECKLIST
—

Report: 001071

Project: Willow Grove
Received: 17-AUG-00 10:00
COC: COCo007659

Samples: 0009377-0009379

,

A. COOLER INSPECTION: ) / /
Date cooler was opened: S{é ! qp DD
Da

r = vy
1. Did cooler come with a.shipping slip. air bill, etc? @O N/A  NCR
ST s1ot

Custodian Signature

1a. Circle courieg: s UPS Air bill Number from Chain-of-Custody
. 1b. Circle, if applicable: Handcarried Other

2 Custody seals were present on outside of cooler? YES@ N/A  NCR# o f -
3. Custody seals were unbroken at the time of arrival? vyEs NO @») NCR# .
4, Chain-of-Custady {COC)records were present and legible? ES>NO N/A  NCR#

5 Were the COC records completed? O N/A NCR#

6 Was cooler temperature 4C £ 2C? 6” NG N/A NCR#

B. SAMPLE INSPECTION

9. All bottles arrived unbroken? NO N/A NCR#

10. Al bottles labels were legible and complete? NO N/A NCR#

11. Containers were correct for the analysis listed on the COC? NO N/A NCR#

12.  Were preservatives checked {except VOA vials)? NO @ NCR#

13. Were bubbles absent in Volatiles samples? @ NO N/A NCR#

Special Notes:

L0 .
, m .‘: Officer - gate :
MAGHOUP\QAWORME\COOLERWPD Septernber 29, 1999/mmu  ° g
. "“F’.G



3. AROMATIC DATA
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B. Sample Results
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L.CS ReCOVEIY Report

Lab Name : STL Baltimore File ID : VB2B0898.D Instrument: VB2
sﬁ;le : VL008212 Date Analyzed: 21 Aug 2000
Merix : WATER Method : AB200801.M
Client : oo Project :
Spike Compound Spike Spike Spike QC Limits

BAdded Res %$Rec % Rec
Benzene 50 1.4 103 72-133
Toluene 50 52.8 | 106" | 81-122
Ethylbenzene 50 51.8 104 81-124

o et e o e e e e - om wm e A W ws e o M W e e e o m W e A M M M M e Fm W v m e v v e m W e A W e Ge A W mm e e hr e e e e e T W W e W e e o = e

* - Indicates values outside of QC limits
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4A EPA SAMPLE NO.
VOLATILE METHOD BLANK SUMMARY
Lab Name: STLBALTIMORE ___ Contract; 01071 VBLKO1
LabCode: STLABS = Case No.. EA/WILL  SAS No.: MMSDG No.: B
Lab File 1D: vB2B0881.D Lab Sample ID: VE008183
Date Analyzed: 8/18/00 Time Analyzed: 14:48
GC Column: DB-VRX ID: 0.45 (mm) Heated Purge: (Y/N) N

instrument ID; VB2

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPL

ES, MS AND MSD:

EPA LAB LAB TIME
SAMPLE NO. SAMPLE ID FILE ID ANALYZED
01 VvLCSO1 vL008183 VB28B08738.D 13:50
02! EFFLUENT 00098379 VB2B0883.D 15:47
03] BETWEEN 0009378 VB2B0884.D 16:16
04| EFFLUENTMS 0008379MS VB280892.D 20:08
05] EFFLUENTMSD 000937aMSD VB280823.D 20:38
COMMENTS
page 1 of 1 FORM IV VOA
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4A EPA SAMPLE NO.

VOLATILE METHOD BLANK SUMMARY
VBLKO2
Lab Name: STL BALTIMORE Contract: 001071
Lab Code: ST LABS Case No.: EA/WILL  SAS No.: L SDGNo.:.
Lab File ID: VB2B0900.D Lab Sample ID: VB008212 .
Date Analyzed: 8/21/00 Time Analyzed: 15.02
GC Column: DB-VRX ID: 045 (mm) Heated Purge: (Y/N) N

Instrument 1D: VB2

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD:

EPA LAB LAB . TIME
SAMPLE NO. SAMPLE ID FILE ID ANALYZED
01} VLCS02 VL008212 vB2B0&858.0 13:06
02| INFLUENT 0009377 VB2B0801.D 156:31
03| REFERENCE 0008045RE VB2B0802.D 16.00
04| REFERENCEMS O009045REMS| VB2B0Y03.D 16:30
05/ REFERENCEMSD 000904SREMSD VB2B(0904.D 16:59
COMMENTS
page 1 of 1 FORM IV VOA
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A. QC Summary
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Lab Name: STL BALTIMORE

Lab Code: ST LABS

Matrix: (soil/water) ~ WATER

Sample wtivol: 5.0

Level: (low/med) Low

% Moisture: not dec.

GC Column: DB-VRX

iD: 0.45

Scil Extract Volume:

(mm)

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract; 001071
SDG No.:

EPA SAMPLE NO.

INFLUENT

Lab Sample ID: 0009377

Lab File {D: VB2B0801.D

Date Received: 8/17/00
Date Analyzed: 8/21/00

Dilution Factor: 1.0
Soil Aliquot Volume:

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) uenL Q
71-43-2 Benzene 46
108-88-3 Toluene 2
100-41-4 Ethylbenzene 140
91-20-3 Naphthalene 130

108-38-3/106-42- | m&p-Xylenes 19
95-47-6 o-Xylene 3

FORM | VOA
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1A EPA SAMPLE NO.

VOLATILE ORGANICS ANALYSIS DATA SHEET
BETWEEN
Lab Name: STL BALTIMORE Contract: 001071
Lab Code: STLABS  Case No. EA/WILL  SASNo. SDGNo..
Matrix: (soil/water) ~ WATER Lab Sample ID: 0009378
Sample wi/vol: 50  (@mh ML Lab File ID: VB2B0884.D
Level: (low/med)  LOW Date Received: 8/17/00
% Moisture: not dec. Date Analyzed: 8/18/00
GC Column: DB-VRX ID: 0.45 (mm) Dilution Factor: 1.0
Soil Extract Volume: (uk) Soil Aliquot Volume: (uL)
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
71-43-2 Benzene 1 U
108-88-3 Toluene 1 )
100-41-4 Ethylbenzene 1 U
91-20-3 Naphthalene 5 U
108-38-3/106-42- | mé&p-Xylenes 1 U
95-47-6 o-Xylene 1 U

430013
FORM | VOA :



1A EPA SAMPLE NO.

VOLATILE ORGANICS ANALYSIS DATA SHEET
EFFLUENT
Lab Name: STL BALTIMORE __ Contract: 001071
Lab Code: STLABS  Case No. EA/WILL ~ SASNo. SDGNo.: .. -
. Matrix: (soil/water) ~ WATER Lab Sample ID: 0009379
Sample wt/vol: 5.0 _ {g/mh ML . Lab File ID: VB2B0883.D
Level: (low/med} LOW Date Received: 8/17/00
% Moisture: not dec. Date Analyzed: 8/18/00
GC Column:  DB-VRX ID: 045 (mm) Dilution Factor: 1.0
Soil Extract Volume: _(ub) Soil Aliquot Volume: (ut)
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) Usi. Q
71-43-2 Benzene 1 u_ |
108-88-3 Toluene 1 u_ |
100-41-4 Ethylbenzene 1 u
91-20-3 Naphthalene 5 U
108-38-3/106-42- | m&p-Xylenes 1 U
95-47-6 o-Xylene 1 U

FORM { VOA 030016




SEVERN

TRENT
SERVICES

STL Baltimore
19 Loveton Circle
Sparks, MD 21152

Tel: 410 771 4920
. " Fax: 410 771 4407
October 2, 2000 www.sthne.com

Carl Reitenbach

EA Engineering, Science, and Technology, Inc.
New Castle Corporate Commons

92 Read’s Way, Suite 109

New Castle, DE 19720

Re:Willow Grove NAS (29600.74)
Dear Mr. Reitenbach:

Enclosed is our report on the analysis of three water samples collected for the Willow Grove NAS
project on 19 September 2000. The invoice is included.

Please contact me if you have any questions or require further information and refer to report
001254. Unless other arrangements are made, we reserve the right to dispose of your samples sixty
(60) days from the date of this letter. We will retain the raw data for seven years from this date.

Sincerely,

ﬁ%g&ié%mmw A

ary E. Asper
Laboratory Project Manager

MEA/gsp
enclosure

STL Baltimore s a part of Severn Trent Laboratorles, Inc.
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EA Engineering, Science, and Technology, Inc.
New Castle Corporate Commons
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Severn Trent Laboratories - Baliimore
ANALYTICAL NARRATIVE

Client: EA Eng., Sci., & Tech., Inc. STL Baltimore Report: 001254
. Site; Willow Grove NAS Laboratory Project Manager: Mary E. Asper
Project number:29600.74 Report Date: 2 October 2000

This report contains the results of the analysis of three water samples collected on 19 September 2000
in support of the referenced project.

SAMPLE RECEIPT

The samples arrived with custody seals absent by Federal Express at Severn Trent Laboratories -
Baltimore on 21 September 2000. Upon receipt, the samples were inspected and compared with the
chain-of-custody record. The samples were then logged into the laboratory computer system with
assigned laboratory accession numbers and released for analysis.

Client Sample Designation ST Lab Number
INFLUENT 0010460
BETWEEN 0010461
EFFLUENT 0010462

Following this narrative section are a glossary of data qualifiers (Table 1), codes associated with
manual integration of chromatographic peaks (Table 2), and the original chain-of-custody record.

. Analytical results and quality control information are summarized in the appended data package which
has been formatted to be consistent with the deliverable requirements of this project.

ANALYTICAL METHODS

The analytical methods used by the laboratory are referenced by the STL Baltimore Method SOP
which is formatted as STL-M-XXXXX-Y, where XXXXX is the reference method and Y is the SOP
revision number. For example, analyses performed using EPA SW846 Method 8260B are identified
as STL-M-8260B-3 where 3 is the laboratory SOP revision number. General Chemistry methods
which are a consolidation of several reference methods, e.g. STL-M-CN for cyanide determinations,
also include the identification of the specific reference method used for the analyses.

QUALITY CONTROL

The following sections are ordered as the data appears in this report. They contain observations
made during sample analysis, summarize the results of quality control measurements, and address the
impact on data usability based upon project Data Quality Objectives. For each fractional analysis the
narrative includes:

® Sample chronology: This section summarizes the sample history by fraction including the sample
preparation method and date, analytical method, and analysis date. Anything unusual about the
samples, digestates, or extracts is identified. Holding time compliance is evaluated in this section.

010001




Severn Trent Laboratories - Baltimore

. ANALYTICAL NARRATIVE
Client: EA Eng., Sci., & Tech., Inc. STL Baltimore Report: 001254
Site: Willow Grove NAS Laboratory Project Manager: Mary E. Asper
Project number:29600.74 Report Date: 2 October 2000

e [aboratory method performance: All quality control criteria for method performance must be met
for all target analytes for data to be reported. These criteria generally apply to instrument tune,
calibration, method blanks, and Laboratory Control Samples (LCS). In some instances where
method criteria fail, useable data can be obtained and are reported with client approval. The
narrative will then include a thorough discussion of the impact on data quality.

e Sample performance: Quality control field samples are analyzed to determine any measurement
bias due to the sample matrix based on evaluation of matrix spikes (MS), matrix spike duplicates
(MSD), and laboratory duplicates (D). If acceptance criteria are not met, matrix interferences are
confirmed either by reanalysis or by inspection of the LCS results to verify that laboratory method
performance is in control. Data are reported with appropriate qualifiers or discussion.

AROMATIC VOLATILES by GC - WATER (ST0010460 - ST0010462)

Sample Chronology: Three samples and associated quality control were analyzed on 27 September
. 2000 for the client specified list of analytes following the procedures specified in STL-M-5030B-
1/STL-M-8021B-2. All holding times were met.

Laboratory Method Performance: All laboratory method performance criteria were met for the
reported samples.

Sample Performance: All quality control criteria were met for the reported samples.
CERTIFICATION OF RESULTS

The Laboratory certifies that the reported results relate only to those samples tested and that this
report meets the project requirements for analytical data as stated in the Analytical Task Order (ATO)
and the chain-of-custody. In addition, the Laboratory certifies that the data as reported meet the Data
Quality Objectives for precision, accuracy, and completeness specified for this project or as stated
in STL Baltimore’s Quality Assurance program for other than the conditions detailed above. Release
of the data contained in this report has been authorized by the Laboratory Project Manager as verified
by the following signature.

&Qﬂ\/“{\kﬁ 0N ag&’m\ ,ﬂ\m October 2, 2000

ary E. A\s@aer, Labo@ry Project Mi%ﬁger
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TABLE 1. LABORATORY ORGANIC ANALYSIS DATA QUALIFIERS ¢

Qualifiers other than those listed below may be required to properly define the results. If used, they
are given an alphabetic designation not already specified in this table or in a project/program
document. such as a Quality Assurance Project Plan or a contract Statement of Work. Each
additional qualifier is fully described in the Analytical Narrative section of the laboratory report.

U Indicates a target compound was analyzed for but not detected. The sample Reporting Limit
(RL) is corrected for dilution and, if a soil sample, for percent moisture, if reported on a dry
weight basis.

J Indicates an estimated value. This qualifier is used under the following circumstances:

1) when estimating a concentration for tentatively identified compounds (TICs) in GC/MS
analyses, where a 1:1 response is assumed,

2) when the mass spectral and retention time data indicate the presence of a compound that
meets the volatile and semivolatile GC/MS identification criteria, and the result is less than
the RL but greater than the method detection limit (MDL).

B This qualifier is used when the analyte is found in the associated method blank as well as in the
sample. It indicates possible/probable blank contamination and warns the data user to take
appropriate action. For GC/MS analyses, this qualifier is used for a TIC, as well as, for a
. positively identified target compound.

E This qualifier identifies compounds whose concentrations exceed the calibration range of the
instrument for that specific analysis.

D When applied, this qualifier identifies all compound concentrations reported from a secondary
dilution analysis.

A This qualifier indicates that a TIC is a suspected aldol-condensation product.

N Indicates presumptive evidence of a compound. This qualifier is only used for GC/MS TICs,
where the identification is based on a mass spectral library search. For generic characterization
of a TIC, such as chlorinated hydrocarbon, the N qualifier is not used.

P When applied, this qualifier indicates a reported value from a GC analysis when there is greater
than 25% difference for detected concentrations between the two GC columns.

) These Data Qualifiers are added by the laboratory to provide additional information for the reported results.
They should not be confused with the qualifiers applied to the reported data as a result of a data
. validation process performed independently of the laboratory reporting procedure.
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s ; . STL Baltimore
' S E V E R N 19 Loveton Circle
N r ' Sparks, Maryland 21152
- TRENT

Tel 410 771 4920
Fax 410 771 4407
www.sth-inc.com

SERVICES

CODES ASSOCIATED WITH MANUAL INTEGRATION
OF CHROMATOGRAPHIC PEAKS

M1 ..... Software failed to integrate peak or integrated peak improperly
M2 ..... Multiple peaks within window, analyst’s discretion used in peak identification.
M3 ..... Close eluting or near-coelution of interferences.
M4 ..... Adding or removjng area due to peak tailing - subject to consistency within the sequence.
Ms ..... Adding/removing area due to positive baseline deflection matrix effect.
M6 ..... Adding/removing area due to negative baseline deflection matrix effect.
M7 ..... Retention time shifts.
. M8 ..... Skimming vs. dropped baseline.
M9 ..... Adding area due to peak splitting .
M10 . ... Secondary ions or qualifier ions.
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3A-LCS
WATER VOLATILE LABORATORY CONTROL SAMPLE RECOVERY

Lab Name: STL BALTIMORE

Contract:
Lab Code: ST LABS Case No.: SAS No.: SDG No.:
SPIKE LCS LCS
ADDED CONCENTRATION % QC LIMITS
COMPOUND (ug/L) (ug/l.) REC # REC.
Benzene 50 47 94 72-133
Toluene 50 49 a8 81-122
Ethylbenzene 50 50 100 81-124

# Colﬁmn to be used to flag recovery and RPD values with an asterisk

* Values outside of QC limits

Comments:

FORM lII-LCS VOA-1

C3ICCOBA




4A EPA SAMPLE NO.

VOLATILE METHOD BLANK SUMMARY
VBLKO1
Lab Name: STL BALTIMORE : Contract: 001254
Lab Code: ST LABS Case No.: WILLOW  SAS No.: SDG No.; N
Lab File ID: VB2B0985.D Lab Sample ID: VB009271
Date Analyzed: 9/27/00 Time Analyzed: 11:08
GC Column: DB-VRX ID: 045 (mm) Heated Purge: (Y/N) N

Instrument {ID: VB2 -

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MED:

EPA LAB LAB TIME
SAMPLE NO. SAMPLE ID FILE ID ANALYZED
01 VLCS01 VL009271 VB2B0983.D 10:10
02/ EFFLUENT 0010462 VB2B0987.D 1207
03| EEFLUENTMS 0010462MS VB2B0988.D 12:36
04/ EFFLUENTMSD 0010462MSD | VB2B0689.D 13.05
05 BETWEEN ' 0610461 VB2B0890.D 1334
o6 INFLUENT 0010460 VB2B0895.D 16:00
COMMENTS
page 1 of 1 FORM IV VOA

L3004
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- 1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
INFLUENT
L.ab Name: STL BALTIMORE : Contract: 001254
LabCode: STLABS Case No.. WILLOW  SAS No.: SDG No.:
Matrix: (soil/water)  WATER ‘ Lab Sample ID: 0010460
Sample wt/vol: 50  (g/ml) ML Lab File ID: VB2B0995.D
Level: (low/med) LOW v Date Received: 9/21/00
% Moisture: not dec. _ . Date Analyzed: 9/27/00
GC Column: DB-VRX ID: 0.45 (mm) Dilution Factor: 1.0
Soil Extract Volume: _(ub) Soil Aliquot Volume: o (u
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
71-43-2 : Benzene 43
108-88-3 Toluene 1 U
100-41-4 Ethylbenzene 1 U
91-20-3 Naphthalene 100
108-38-3/106-42- | m&p-Xylenes 1 U
95-47-6 o-Xylene 1 U
FORM | VOA

436006



1A

EPA SAMPLE NO,

VOLATILE ORGANICS ANALYSIS DATA SHEET
BETWEEN 7
Lab Name: STL BALTIMORE Contract: 001254 |
Lab Code: ST LABS Case No.: WILLOW  SAS No.: _ SDG No.: _
Matrix: (soil/water) WATER Lab Sample ID: 0010461
Sample wt/vol: 50 (g/mhy ML Lab File ID: VB2B0990.D
Level: (low/med) LOW Date Received: 9/21/00
% Moisture: not dec. _ X Date Analyzed: 9$/27/00
GC Column: DB-VRX [D: 045 (mm) Dilution Factor: 1.0
Soil Extract Volume: _(ub) Sail Aliquot Volume: by
CONCENTRATION UNITS:
CAS NO. COMPQOUND (ug/L or ug/Kg) e Q
71-432___ Benzene 1 U
108-88-3 Toluene 1 U
100-41-4 Ethylbenzene 1 U
91-20-3 Naphthalene 5 U
108-38-3/106-42- | m&p-Xylenes 1 U
85-47-6 o-Xylene 1 U
FORM | VOA

030009
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STL Baltimore
19 Loveton Circle

November 8, 2000 Sparks, MD 21152

Tel: 410 771 4920
Fax: 410 771 4407
www,stl-inc.com

Carl Reitenbach

EA Engineering Science & Tech.
92 Reads Way _

New Castle, DE 19720

Re: Willow Grove NAS
Dear Mr. Reitenbach:

Enclosed is our report on the analysis of three water samples collected for the Willow Grove project
on 23 October 2000. The electronic data deliverables (EDD) will follow. The invoice is included.

Please contact me if you have any questions or require further information and refer to report
001405. Unless other arrangements are made, we reserve the right to dispose of your samples sixty
(60) days from the date of this letter. We will retain the raw data for seven years from this date.

Sincerely,

/W/&U? Eo

Mary E.Asper
Laboratory Project Manager

MEA/jml
enclosure

STl. Baittmore is a part of Severn Trent Laboratories, inc.
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Severn Trent Laboratories - Baltimore

. ANALYTICAL NARRATIVE
Client: EA Engineering Science & Tech. STL Baltimore Report: 001405
Site: Willow Grove NAS Laboratory Project Manager: Mary E. Asper
Project number: 29600.74 Report Date: 8 November 2000

This report contains the results of the analysis of three water samples collected on 23 October 2000
in support of the referenced project.

SAMPLE RECEIPT

The samples arrived with custody seals absent by Federal Express at Severn Trent Laboratories -
Baltimore on 26 Ocotber 2000. Upon receipt, the samples were inspected and compared with the
chain-of-custody records. The samples were then logged into the laboratory computer system with
assigned laboratory accession numbers and released for analysis.

Client Sample Designation ST Lab Number
INFLUENT ' 0011574
BETWEEN 0011575
EFFLUENT 0011576
. Following this narrative section are glossaries of data qualifiers (Table 1), and the original chain-of-

custody records. Analytical results and quality control information are summarized in the appended
data package which has been formatted to be consistent with the deliverable requirements of this

project.
ANALYTICAL METHODS

The analytical methods used by the laboratory are referenced by the STL Baltimore Method SOP
which is formatted as STL-M-XXXXX-Y, where XXXXX is the reference method and Y is the SOP
revision number. For example, analyses performed using EPA SW846 Method 8260B are identified
as STL.-M-8260B-3 where 3 is the laboratory SOP revision number. General Chemistry methods
which are a consolidation of several reference methods, e.g. STL-M-CN for cyanide determinations,
also include the identification of the specific reference method used for the analyses.

QUALITY CONTROL

The following sections are ordered as the data appears in this report. They contain observations
made during sample analysis, summarize the results of quality control measurements, and address the
impact on data usability based upon project Data Quality Objectives. For each fractional analysis the

narrative includes;

. e Sample chronology: This section summarizes the sample history by fraction including the sample

010001



Severn Trent Labeoratories - Baltimore
ANALYTICAL NARRATIVE

Client: EA Engineering Science & Tech. STL Baltimore Report: 001405
Site: Willow Grove NAS Laboratory Project Manager: Mary E. Asper
Project number: 29600.74 Report Date: 8 November 2000

preparation method and date, analytical method, and analysis date. Anything unusual about the
samples, digestates, or extracts is identified. Holding time compliance is evaluated in this section.

® [Laboratory method performance: All quality control criteria for method performance must be met
for all target analytes for data to be reported. These criteria generally apply to instrument tune,
calibration, method blanks, and Laboratory Control Samples (I.CS). In some instances where
method criteria fail, useable data can be obtained and are reported with client approval. The
narrative will then include a thorough discussion of the impact on data quality.

® Sample performance: Quality control field samples are analyzed to determine any measurement
bias due to the sample matrix based on evaluation of matrix spikes (MS), matrix spike duplicates
(MSD), and laboratory duplicates (D). If acceptance criteria are not met, matrix interferences are
confirmed either by reanalysis or by inspection of the L.CS results to verify that laboratory method
performance is in control. Data are reported with appropriate qualifiers or discussion.

AROMATIC VOLATILES by GC - WATER (ST0011574 - ST0011576)
Sample Chronology: Three samples and associated quality control were analyzed on 31 October 2000
for the client specified list of analytes following the procedures specified in STL-M-5030B-1/STL-M-

8021B-2. All holding times were met.
A batch MS/MSD was not performed with these samples.

Sample INFLUENT was analyzed at a 2X dilution in order to bring the concentrations of target
analytes within instrument calibration range.

Laboratory Method Performance: All laboratory method performance criteria were met for the
reported samples.

Sample Performance: All quality control criteria were met for the reported samples.

CERTIFICATION OF RESULTS

The Laboratory certifies that the reported results relate only to those samples tested and that this
report meets the project requirements for analytical data as stated in the Analytical Task Order (ATO)
and the chain-of-custody. In addition, the Laboratory certifies that the data as reported meet the Data
Quality Objectives for precision, accuracy, and completeness specified for this project or as stated
in STL Baltimore’s Quality Assurance program for other than the conditions detailed above. Release
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Severn Trent Laboratories - Baltimore
ANALYTICAL NARRATIVE

Client: EA Engineering Science & Tech. STL Baltimore Report: 001405
Site: Willow Grove NAS Laboratory Project Manager: Mary E. Asper
Project number: 29600.74 Report Date: 8 November 2000

of the data contained in this report has been authorized by the Laboratory Project Manager as verified
by the following signature.

m ; QA‘V\/ November 8, 2000

Mary E. Asper, oratory Project Manager
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TABLE 1. LABORATORY ORGANIC ANALYSIS DATA QUALIFIERS

Qualifiers other than those listed below may be réquired to properly define the results. If used, they
are given an alphabetic designation not already specified in this table or in a project/program
document. such as a Quality Assurance Project Plan or a contract Statement of Work. Each
additional qualifier is fully described in the Analytical Narrative section of the laboratory report.

U Indicates a target compound was analyzed for but not detected. The sample Reporting Limit
(RL) is corrected for dilution and, if a soil sample, for percent moisture, if reported on a dry

weight basis.
J Indicates an estimated value. This qualifier is used under the following circumstances:

1) when estimating a concentration for tentatively identified compounds (TICs) in GC/MS
analyses, where a 1:1 response is assumed,

2) when the mass spectral and retention time data indicate the presence of a compound that
meets the volatile and semivolatile GC/MS identification criteria, and the result is less than
the RL but greater than the method detection limit (MDL).

B This qualifier is used when the analyte is found in the associated method biank as well as in the
sample. It indicates possible/probable blank contamination and warns the data user to take
appropriate action. For GC/MS analyses, this qualifier is used for a TIC, as well as, for a
positively identified target compound.

E This qualifier identifies compounds whose concentrations exceed the calibration range of the
instrument for that specific analysis.

D When applied, this qualifier identifies all compound concentrations reported from a secondary
dilution analysis.

A This qualifier indicates that a TIC is a suspected aldol-condensation product.

N Indicates presumptive evidence of a compound. This qualifier is only used for GC/MS TICs,
where the identification is based on a mass spectral library search, For generic characterization
of a TIC, such as chlorinated hydrocarbon, the N qualifier is not used.

P When applied, this qualifier indicates a reported value from a GC analysis when there is greater
than 25% difference for detected concentrations between the two GC columns.

(D

These Data Qualifiers are added by the laboratory to provide additional information for the reported results.
They should not be confused with the qualifiers applied to the reported data as a result of a data
validation process performed independently of the laboratory reporting procedure. '
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T .Sparks Maryland 21152
T (410)771-4920

Report: 001405

Project: Willow Grove
Received: 26-0CT-00 10:30
CoC: COC0007993

Samples: 0011574-0011576

A.  COOLERINSPECTION, /0/7&/12) vﬁ

Date cooler was opened:

Date ZLustodian Signa re
1. Did cooler come with a sthpmg slip, air bill, etc? @NO N/A NCR#
fa. Circle courier, Fed€ElExpRss UPS Air bill Number from Chain-of-Custody _@Z@

. 1b. Circle, if appucable Handcamed Other

2. Custody seals were present on outside of cooler? YES @ N/A  NCR#
3. Custody seals were unbroken at the time of arrival? YES NO d¥E> NCR#
4. Chain-of-Custody (COC)records were present and legible? NO NA NCR#
5. Were the COC records completed? NO N/A NCR#
8. Was cooler temperature 4C £ 2C? NO N/A NCR#

&O

8. SAMPLE INSPECTION

9.  All bottles arrived unbroken? NO N/A NCR#
10. Al botties labels were legible and complete? NO N/A NCR#
11. Containers were correct for the analysis listed on the COC? NO N/A NCR#
12. Were preservatives checked (except VOA vials)? YES NO @ NCR#

13. Were bubbles absent in Volatiles samples? ﬁ NO N/A NCR#

Special Notes:

.&Qm\/wb&/\ (QyW -

ple Manamentomce:\ S .
UP\QAFORMSICOOLERWPD ' Septambar 20, 1999mmy -
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3. VOLATILES DATA

030000



B pFR g

Rl LD
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WATER VOLATILE LABORATO

Sdp e g, T
SN DT PR
3A

Y CONTROL SAMPLE RECOVERY
Lab Name: STL BALTIMORE éontract:
Lab Code: STLABS Case No.: SAS No.: SDG No.:
Matrix Spike - Sample No.: VLCSO01
SPIKE SAMPLE L.CS LCS QcC.
ADDED CONCENTRATION | CONCENTRATION % LIMITS
COMPOUND (ug/l) {ug/L) (ug/L.) REC #| REC.
Benzene 50 0 53 107 72-133
Ethylbenzene 50 0 55 111 81-124
Toluene 50 0 53 a8 81-122
FORMilI VOA-1 3/20

030003



4A - EPA SAMPLE NO.

VOLATILE METHOD BLANK SUMMARY
VBLKO01
Lab Name: STL BALTIMORE Contract: 001405
Lab Code: STLABS Case No.. WILLOW  SAS No.: __ SDG No.:
Lab File ID: VB2B1069.D . Lab Sample ID: VB010313
Date Analyzed: 10/31/00 Time Analyzed: 16:36
GC Column: DB-VRX ID: 045 (mm) Heated Purge: (Y/N) N

Instrument ID: VB2

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD:

EPA LAB LAB TIME
SAMPLE NO. SAMPLE D FILE ID ANALYZED
01| VLCSO01 STD#32592 VB2B1066.D 15:09
02| EFFLUENT 0011578 VvB2B1070.D 17:086
03| BETWEEN 00115756 VB2B1671.D 17:35
04| INFLUENT 0011574 VB2B1072.D 18:04
COMMENTS:
page 1 of 1 FORM IV VOA
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B. Sample Data
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1A EPA SAMPLE NQ.

VOLATILE ORGANICS ANALYSIS DATA SHEET
INFLUENT
Lab Name: STL BALTIMORE Contract: 001405
. Lab Code: STLABS Case No.: WILLOW  SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 0011574
Sample wtivol: 5.0 ~(g/ml) ML Lab File ID: VB2B1072.D
Level: {(low/med) LOW Date Received: 10/26/00
% Moisture: not dec. Date Analyzed: 10/31/00
GC Column: DB-VRX ID: 045 (mm) Dilution Factor: 2.0
Soil Extract Volume:  {un) Soil Aliquot Volume: {uL)
CONCENTRATION UNITS:

CAS NO, COMPOUND (ug/L or ug/Kg) UG/IL Q
71-43-2 Benzene 24 D
108-88-3 Toluene 2 U
100-41-4 Ethylbenzene 17 D
91-20-3 Naphthalene 89 D

108-38-3/106-42- | m3p-Xylenes 5 D
95-47-6 o-Xylene 2 U
FORM | VOA

030006




1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
BETWEEN
Lab Name: STL BALTIMORE Contract: 001405
Lab Code: ST LABS Case No.: WILLOW  SAS No.: ~ SDG No.: L
Matrix: (soil/water) WATER Lab Sample ID: 0011575
Sample wt/vol: 5.0 (a/ml) ML Lab Fiie ID: vB2B1071.D
Level: (low/med) LOW Date Received: 10/26/00
% Moisture: not dec. Date Analyzed: 10/31/00
GC Column: DB-VRX ID: 045 (mm) Ditution Factor: 1.0
Soil Extract Volume:  (ub) Soil Aliquot Volumea: ~ (un)
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
71-43-2 Benzene 1
108-88-3 Toluene 1 v)
100-41-4 Ethylbenzene 1 U
91-20-3 Naphthalene 5 U
108-38-3/106-42- | m&p-Xylenes 1 U
95-47-6 o-Xylene 1 U
FORM | VOA

030009
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1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
EFFLUENT
Lab Name: STL BALTIMORE Contract: 001405 '
Lab Code: ST LABS Case No.. WILLOW  SAS No.: SDGNo..
Matrix: (soit/water)  WATER Lab Sample ID: 0011576
Sample wt/vol: 5.0 (g/ml) ML Lab File ID: VvB2B1070.D
Level: (low/med) LOW Date Received: 10/26/00
% Moisture: not dec. Date Analyzed: 10/31/00
GC Column: DB-VRX ID: 045 (mm) Dilution Factor: 1.0
Soll Extract Volume: {uL) Soil Aliguot Volume: _(uL)
CONCENTRATION UNITS:

CAS NO. COMPOUND {ug/L or ug/Kg) UG/L Q
71-43-2 Benzene 1 U
108-88-3 Toluene 1 U
100-41-4 Ethylbenzene 1 U
91-20-3 - Naphthalene 5 U
108-38-3/106-42- | mé&p-Xylenes 1 U
95-47-6 o-Xviene 1 U

FORM | VOA

030012



SEVERN

TRENT
SERVICES

STL Baltimore
19 Loveton Circle

December 11, 2000 Sparks, MD 21152

Tel: 410 771 4920
. } Fax: 410 771 4407
Carl Reitenbach wrw.sthHing.com
EA Engineering, Science, and Technology, Inc.
92 Reads Way
Suite 109
New Castle, DE 19720

Re: NAS Willow Grove
Dear Mr, Reitenbach:

Enclosed is our report on the analysis of three water samples collected for the NAS Willow Grove
project on 20 November 2000. The electronic data deliverables (EDD) will follow. The invoice is
included.

. Please contact me if you have any questions or require further information and refer to report 200103.

Unless other arrangements are made, we reserve the right to dispose of your samples sixty (60) days
from the date of this letter. We will retain the raw data for seven years from this date.

Sincerely,
Joﬁ G. O’Donnell
Laboratory Project Manager

JGO/jml
enclosure

STL Baltimore is a part of Severn Trent Laboratorles, Inc.




SEVERN
TRENT
SERVICES

STL Baltimore

LABORATORY DATA REPORT

Prepared for:
EA Engineering, Science, and Technology, Inc.
92 Reads Way

Suite 109
New Castle, DE 19720

Prepared by:
Severn Trent Laboratories - Baltimore

19 Loveton Circle
Sparks, MD 21152

Report 200103

December 2000

STL Baltimore is a part of Severn Trent Laboratories, Inc.
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Severn Trent Laboratories - Baltimore
ANALYTICAL NARRATIVE

Client: EA Engineering, Science, and Technology, Inc. STL Baltimore Report: 200103
Site: NAS Willow Grove Laboratory Project Manager: John G. O’Donnell
Project number: 29600.74 Report Date: 11 December 2000

This report contains the results of the analysis of three water samples collected on 20 November 2000
in support of the referenced project.

SAMPLE RECEIPT

The samples arrived with custody seals absent by hand at Severn Trent Laboratories - Baltimore on
21 November 2000. Upon receipt, the samples were inspected and compared with the chain-of-
custody records. The samples were then logged into the laboratory computer system with assigned
laboratory accession numbers and released for analysis.

Client Sample Designation ST Lab Number
EFFLUENT 200103-1
BETWEEN 200103-2
INFLUENT 200103-3

Following this narrative section are glossaries of data qualifiers (Table 1), and the original chain-of-
custody records. Analytical results and quality control information are summarized in the appended
data package which has been formatted to be consistent with the deliverable requirements of this
project.

ANALYTICAL METHODS

The analytical methods used by the laboratory are referenced by the STL Baltimore Method SOP
which is formatted as STL-M-XXXXX-Y, where XXXXX is the reference method and Y is the SOP
revision number. For example, analyses performed using EPA SW846 Method 8260B are identified
as STL-M-8260B-3 where 3 is the laboratory SOP revision number. General Chemistry methods
which are a consolidation of several reference methods, e.g. STL-M-CN for cyanide determinations,
also include the identification of the specific reference method used for the analyses.

QUALITY CONTROL

The following sections are ordered as the data appears in this report. They contain observations
made during sample analysis, summarize the results of quality control measurements, and address the
impact on data usability based upon project Data Quality Objectives. For each fractional analysis the
narrative includes:

e Sample chronology: This section summarizes the sample history by fraction including the sample
preparation method and date, analytical method, and analysis date. Anything unusual about the

410004



Severn Trent Laboratories - Baltimore
ANALYTICAL NARRATIVE

Client: EA Engineering, Science, and Technology, Inc. STL Baltimore Report: 200103
Site: NAS Willow Grove Laboratory Project Manager: John G. O’Donnell
Project number: 29600.74 Report Date: 11 December 2000

samples, digestates, or extracts is identified. Holding time compliance is evaluated in this section.

e Iaboratory method performance: All quality control criteria for method performance must be met
for all target analytes for data to be reported. These criteria generally apply to instrument tune,
calibration, method blanks, and Laboratory Control Samples (LCS). In some instances where
method criteria fail, useable data can be obtained and are reported with client approval. The
narrative will then include a thorough discussion of the impact on data quality.

e Sample performance: Quality control field samples are analyzed to determine any measurement
bias due to the sample matrix based on evaluation of matrix spikes (MS), matrix spike duplicates
(MSD), and laboratory duplicates (D). If acceptance criteria are not met, matrix interferences are
confirmed either by reanalysis or by inspection of the LCS results to verify that laboratory method
performance is in control. Data are reported with appropriate qualifiers or discussion.

AROMATIC YOLATILES by GC - WATER (STL200103-1 to STL200103-3)

Sample Chronology: Three samples and associated quality control were analyzed on 30 November
2000 for the client specified list of analytes following the procedures specified in STL-M-5030B-
1/STL-M-8021B-2. All holding times were met,

Laboratory Method Performance: All laboratory method performance criteria were met for the
reported samples with the following exceptions;

The confirmation column analyses for these samples had the average percent difference of
response factors above the laboratory QC limit of 15%. However, since all results were reported
from the primary column (which was compliant) there should be no impact on data usability.

Sample Performance: All quality control criteria were met for the reported samples with the
following exceptions;

e Samples BETWEEN and INFLUENT had the surrogate recoveries of bromofluorobenzene
(85% and 74 %, respectively) below the lower laboratory QC limit of 85%.

CERTIFICATION OF RESULTS
The Laboratory certifies that the reported results relate only to those samples tested and that this

report meets the project requirements for analytical data as stated in the Analytical Task Order
(ATO) and the chain-of-custody. In addition, the Laboratory certifies that the data as reported

910002




Severn Trent Laboratories ~ Baltimore
ANALYTICAL NARRATIVE

Client: EA Engineering, Science, and Technology, Inc. STL Baltimore Report: 200103
Site: NAS Willow Grove Laboratory Project Manager: John G. O’Donnell
Project number: 29600.74 Report Date: 11 December 2000

meet the Data Quality Objectives for precision, accuracy, and completeness specified for this
project or as stated in STL Baltimore’s Quality Assurance program for other than the conditions
detailed above. Release of the data contained in this report has been authorized by the Laboratory
Project Manager as verified by the following signature.

W December 11, 2000
Johh G. O’Donnell, Laboratory Project Manager

210003



TABLE 1. LABORATORY ORGANIC ANALYSIS DATA QUALIFIERS ¢

Qualifiers other than those listed below may be required to properly define the results. If used, they
are given an alphabetic designation not already specified in this table or in a project/program
document. such as a Quality Assurance Project Plan or a contract Statement of Work. Each
additional qualifier is fully described in the Analytical Narrative section of the laboratory report.

U Indicates a target compound was analyzed for but not detected. The sample Reporting Limit
(RL) is corrected for dilution and, if a soil sample, for percent moisture, if reported on a dry

weight basis.
J Indicates an estimated value. This qualifier is used under the following circumstances:

1) when estimating a concentration for tentatively identified compounds (TICs) in GC/MS

analyses, where a 1:1 response is assumed,
2) when the mass spectral and retention time data indicate the presence of a compound that

meets the volatile and semivolatile GC/MS identification criteria, and the result is less than
the RL but greater than the method detection limit (MDL).

B This qualifier is used when the analyte is found in the associated method blank as well as in the
sample. It indicates possible/probable blank contamination and warns the data user to take
appropriate action. For GC/MS analyses, this qualifier is used for a TIC, as well as, for a
positively identified target compound.

E This qualifier identifies compounds whose concentrations exceed the calibration range of the
instrument for that specific analysis.

D When applied, this qualifier identifies all compound concentrations reported from a secondary
dilution analysis.

A This qualifier indicates that a TIC is a suspected aldol-condensation product.

N Indicates presumptive evidence of a compound. This qualifier is only used for GC/MS TICs,
where the identification is based on a mass spectral library search. For generic characterization
of a TIC, such as chlorinated hydrocarbon, the N qualifier is not used.

P When applied, this qualifier indicates a reported value from a GC analysis when there is greater
than 25% difference for detected concentrations between the two GC columns.

(H

These Data Qualifiers are added by the laboratory to provide additional information for the reported results.
They should not be confused with the qualifiers applied to the reported data as a result of a data
validation process performed independently of the laboratory reporting procedure.

010004




. 2. CHAIN-OF-CUSTODY
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Company 5‘ P5°1301 Mz!' Tgﬁg &c Ct?ntact: Paramete*i;o‘d Numbers for Analysis Chain of Custody Record
ELAr & Phone(f:)),_s')r Lo ® %m}m
Pro;ect No. 2940, ‘7‘/ Project Name: S %ﬁphone 7(}11 _240714320
. )
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Insert LIMS label here

OO /0.

COOLER INSPECTION:

-

| (\‘7,') léo

e 19 Lovetor\ Circle
Sparks Maryland 21152
o % ,(410) 771-4920

Na "rr" ’

OO

b UL, g'\ q/( -

Date cooler was opened:
-Date

1 Did cooler come with a shipping slip, air bill, etc?

2 Custody seals were present on outside of cocler?

3. Custody seals were unbroken at the time of arrival?

4, Chain-of-Custody {COC)records were present and legibie?
5 Were the COC records completed?

6 Was cooler temperature 4C £ 2C?

AMPLE INSPECTI

9. All bottles arrived unbroken?
- 10.

All bottles labels were iegible and ccmplete?
11. Containers were correct for the analysis listed on the COC?
12.  Were preservatives checked (except VOA vials)?
13. Were bubbles absent in Volaties samples?

Special Notes:

VES MOONA  NCR#

Circle courier: Federal uPsS Air bill Number from Cham-of-Custody
Circle, if applicable: ndcarri ther R -

%NO N/A  NCR#
NO N/A NCR#

Clstodian Signature

YE N/A. NCR# _
Yo NCR#

@No N/A  NCR#

-
NO N/A NCR#
NO N/A NCR# ]
NO Nia_ NCR# _

YES, NO @ NCR#

ESNO N/A NCR#

Sample Management Officer e

MAGROUP\QAWORMS\COCLER.WPD

-

"o
-

Date - -

Septamber 25, 1999/mmu "1

A an 10 94‘“"’3’-%



bisckl Joby Sample Receipt Checklist Report v2
1172172000
dob Number.....: 200103 Location.: 57223 Customer Job ID.....: Job Check List Date.: 11/21/2000

Customer....... : EA Engineering, Science & Technology

Project Number.: 20000187 Project Description.: NAS Willow Grove

Contact.: Carl Reitenbach

Project Manager.....: masp

Questions ? (Y/N) Comments

Chain-of-Custody Present?. ccecneevencnenccencannns
... 1f Byesh, completed properly?....c.cevvnnes .
Custody seal on shipping container?....cveevveces .
.. 1f Yyest®, custody seal intact?....veincreenenns
Custody seals on sample containers?....ceveenesen ..
.0 f Myes®, custody seal intact?.. .. cuciiinnnnnas
Samples 1ced?..eineanarencnancnansonsannnnscs
mperature of cooler acceptable? (4 deg C +/- 2).
Samples received intact (good condition)?.........
Volatile samples acceptable? (no headspace).......
Correct containers USed?...ueeeeencenccoccrncnnnns
Adequate sample volume provided?...cuvcieecvncnnss

Samples preserved correctly?.neeirercireecnecnnns

Agreement between COC and sample labels?...c.en..s

A Non-Conformance Record (NCR) was needed?.....

1f samples were shipped enter the air bill #......

Sample Custodian Signature/Date....vrescecencnreas

®

Page 1
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. 3. VOLATILES DATA
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3A

WATER VOLATILE LABORATORY CONTROL SAMPLE RECOVERY
Lab Name: STL BALTIMORE

Contract:
Lab Code: ST LABS Case No.: SAS No.: SDG No.:
Matrix Spike - Sample No.: VLCSO1
SPIKE SAMPLE 1L.CS LCS QC.
ADDED CONCENTRATION | CONCENTRATION % LIMITS
COMPCUND {ug/L) (ug/L) (ug/L) REC REC.
Benzene 50 0 55 109 72-133
Ethylbenzene 50 0 47 95 {81-124
Toluene 50 0 49 97 81-122
FORM I} VOA-1 3/90

030004




4A EPA SAMPLE NO.

VOLATILE METHOD BLANK SUMMARY
VBLKO1
Lab Name: STL BALTIMORE ~ Contract: 200103
Lab Code: STLABS = CaseNo.. WILLOW  SASNo.. _S8DGNo.
Lab File ID: VB2B1199.D Lab Sample ID: VB011301
Date Analyzed: 11/30/00 Time Analyzed: 16:26
GC Column: DB-VRX ID: 045 (mm) Heated Purge: (Y/N) N

Instrument ID: VB2

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD:

-
H

| EPA | LAB LAB : TIME |
SAMPLE NO. 'SAMPLE ID FILE ID " ANALYZED |
01 EFFLUENT 200103-1 VB2B1203.D0 18:23
02" EFFLUENTMS 4 200103-1MS  VB2B1204.D 18:52
03 EFFLUENTMSD 200103-1MSD _ VB2B1205.D - 19:22
04" BETWEEN 200103-2 VB2B1206.D0 19:51
05 INFLUENT 200103-3 VB2B1207.D0 . 20:20

COMMENTS:

page 1 of 1 FORM IV VOA



B. Sample Data
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EPA SAMPLE NO.

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET
EFFLUENT
Lab Name: STL BALTIMORE Contract: 200103 |
LabCode: STLABS = CaseNo. WILLOW = SASNo. SDGNo.:
Matrix: (soil/water) ~ WATER Lab Sample ID: 200103-1
Sample wt/vol: 50  (g/mh) ML Lab File ID: V